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Srrmaries of pertinent infe—mation “rom the remaining <our-
sTzudies are presented below.

1. Cembipers Chronic Feedirs ‘Mceogenicity Studv in Mins,
Life Science Research "Toeland), TSR Report Vo.
RAJSIMANT/1RA, April 1627 Qumizomo Reference Vo,
TT.71-0100,

Test Mazerial - Sumithrs-, techrical grade.

“enclusions - ™is stucT is classified as Core
Suople~entarv pending s-“missiom apd review of tha
acditicemal information =73 explamations krieclv
izamizes helow. ™ull #<=zcussioms and more detailas
remire-ents ars orese~<=d in t-e detailed raviea.-

i sheaid he consulted.  See esdeciallv, paces -4
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In the interim, the tentative conclusions i this
studv are z=s follows:

a. For Mz"a Mjice

NOEL = 300 ppm (or 45 mg/ke/dav®

LOFL = 1000 ppo (or 150 mg/ke/dav). Ac this
dosaze level, increased liver weiphts and
decreased kidnev weights were ohserved,

At 30020 ppm (or 450 me/ke/dav, ¥NT) possiniv
decr=ased bodv weight gains, increased liver
weig~ts and decreased kidnev weights were
obse=ved.

Oncogenic potemtial - IIndetermined at <his time.

b. TFor Ferale Mice

NOFL = 000 por (or 150 me/ke/d=7)
INEL = 2000 poam (or 450 me/ke/dzs, HDT, At this
dosaza level. possihlv decreased hoc: weight
zai=s. increzsed liver weights, and 2ossihlv
incr=zzsed ki“nev weishts were dhser-ed,
mcoge=ic potemzial - Imdetermi-ed at —-isg time,
Classiicz<ion (Cecre-Girade) - Core~-Supplerercary,
pending su~=wission »F addisional ir<ormacicm and
avnianatic—s [see zHove under "Conc zsions”

Cernined ™~ronic Teeding/Mncogenici<cs Stu- in Ratg,
7.i ¥a Seierza Researzh (Fngland), TS= Rennr= Yo,

RS '™ 23 TRA, Jarrmarv 10RT, Simitoro Refersnce Vo,
ot onnn

=

Tess Mater:zl - Sio~i<hrin, <echnicz” zradfe,

Conclusiorz - This studv is classi®ied as “ors
Supplerentary pending suhmission an® revizc -F the
afdizional informazion and evplanazions iz=—ized

<A '
feweaed

Towem AN ANGy
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In the Tinterim, the tentative comclusions for this
studv are as follows:

NOFL = 1000 ppm (or 50 mg/ke “dav)

LOFL = 3000 ppm (or 150 mg/wg/dav). At this
dosage level, possiblv decreased hodv weight
gain in females, increased relative liver/bodv
weight ratios in males, increased cvstic
dilatation of sinuses in mesenteric lvmph
nodes in males, and increased periacimar hepato-
cytic hvpertrophv in liver in males.

Mncogenic potential - Yot ®:71v determined at this

time.

“lassification {Core-Crade® - (ors-Supplementarv,
pending submission of addicional information and
explanations (see atove under "Tmmelusions™),

e

Chrornic Feeding Studv in Nees, Yz2leton Taboratories
America (Vienna, "irginiad, WA Zeport Wo. 343-173,
April 2, 1987, Sirmitome Re“eremcs No. FT-71-N1N8,

Test Yaterial - Sumi+hrin, <eckrizal grade.,

Al

Conclusions - T™e conclusions for this studv are as

Ea T e s

YOFL = AN opm ‘R,7 me Te/des in males and 7.1
mg fvg/dar i= Taales .

ZTTo= 1000 ppm 77,7 me e 'Sz in males and AR

mg/kg/dav in females’, 2= <hig dosage lewel,
epatocelinlar enlarseme=t ‘= liver, “nocal
fegenera=icn in adre-~zl c~——sx.

AT 3000 ppm M | alse sigms of anemia (decreased
2R, hemoglohin and hematoc=i=), decreased ser:m
z_humin and tozal oroteia, =4 increased ghsolute

relative Yivar weizhes, 217 in horh maleg
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Metaholisn Study in Rats, Sumitomo Chemical Companv,
Repor+ Nos. 340, 341, 342, 343, 507, and SN3, April A,
1987, Sumitomo Reference No, FTM-7N-N17,

Test Material - (IR,trans) and (1R,cis) [henzvl-
c phenothrin.

Conclusicns - Nearlv 96 £o 100 percent of 14 phenothrin
was eliminated in the urine and feces within seven

(7) davs. Of t-e low amounts in tissues, the cis

isome - was present ac 2 to 10 higher levels in fat

than the trans isomer. 1In addition to fat, the skin
with hair and t-e carcass also had low amounts of
radioactivity.

There were few ~“ifferences hetween sexes in the amoun:
of G4 in excre=a, in tissues, or in amounts and
identitv of metabolites in excreta for the low-dose
and high-dose aroups. The repeated dose grouns had
higher levels o= urinarz metaholites indicati~e
improved ahsorp=zion.

The maior urina=v metaholice was 3I-(4-hvdroxvohenox:®
benzoic acid su_fate (47 -NOH-PR acid surfate) iich

was present at .evels ranging from £.8 to 17.9 perce~t
for the cis isr—er and “rom 14,8 to S5.4 percent “or

-+he trans isomer.

The maijor meta~nlic pathwav proposed based or cthe
data immlives wdrolvsis of the ester linkase,
followed v cartugation with glucuronic acia, 3'rai-e,
or sulfuric aci-.

~

Nlassificatior - Core-fuideline

S wier=Yolows Sio fulot
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TOX Chen No.:
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Toxicity/Oncogenicity
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Accession No.:

None
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.. Apgroor-.ate statistical analyses of group mean absol.ts
bos, weight data for male and fzmale mice in Loth taw
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++ Zistorical contrecl cdatz fcr liver tumcrs in c=e s
cf mouse usec¢ in this study, particularly frc=m the
animal sugplier ancd testing laberatory.

5. Justificatrtion for the ccsage levels used in tais
particularly with rezarc to a "maximum tolerzzed

5. The full anc complete repcrt on the preliminazy r
firding stucdy (LSk Repecrt No. 83/SUM006/024).

araticn and histcgatiologica. examination of
oscopi: slices cf liver tissues from all =ice
: a4t were nct previcusly exami

.
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TR ¥

ccnclusions in this stusz
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terials:

Test éompou:f ~ Sumithrin, technical grade, Lot No.:
21003, Purizi: 92.9%, clear amber liguid, stcredé at
4 °C.

2. Test animals - B6C3F) hybricé strzin mice, specified
pathcgen-fres, Supplier: Charles River (Kent, England),
21 to 3; dars old cn arrival; Bocy weights (2 cdays after
arrival): Mzles, € to 23 g; Females, 8 to 19 ¢; Acclimz~
tization period: 7 cays; Housing: Indivicually in
pclypropylens cages.

3. Diet - Labcrzzory animal Diet Nc. 2, Ecwcered; Sugplier:
Laosure, K zmZ K Grseff Chemicals, Ltd. (Surrey, Englani,;.

St.cy vesi_n:

1. Animzl Assi_-zent - Animals were assigrned, using a set =<
cempluter—-gensrated random numbers, o tne Ioll:iwing tes:
GIoUCS:

. ToxiIgcity Stuiv
Lifesgan Stuiy -~ 2¢, 33, arni
~I8aze Level 104 wWe=ks T2 Weeks
n Diet (zZim) Maies rferma.:s Ma.cs fema.zs
. 3¢ 3l 3 1.
322 3G 24 4% 4o
JRVEN. S0 5¢ 42 51
IClC sC 3¢ 42 sl
“ill mice i zhe Lifsszan
z 2 wne zull Ziratic
w2rs actua... sacrifiiced
22 U0 WeenI.
T2n mice/ssai. Zrouz in oth
25 ancé 53 w==xs ani all

=rfe given IO
- CI The st

- -4 =~ - M e = = - - D - - —~ s - .-
~ Th= SC8&ze LeVs.3 i34 LN o toLs STOY w3l
P oY o o R, . - - - -~ -
SeL2l el L5 2CNS z “.T BLTOSCT
TSl CIrnEslZeration 3 IZtzilnen L-
g r T i m e mas _—— Sm e
TanZi—-I .02 PR ol Ce 270
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c.

in

at

the cdjlets was determined after 1 a
21 °C ané found to be accegtanle.

né 2

wee<s stcra

matarial in the cdiet was determ

ané was founé¢ to be acceptable.
material in the diet was analyt
1, 13, 26. 39, 52, 65, 75, 91,

tages of intended values for tx

level groups were 93 + 6.1, 94 + 2.0, and 97 + 4.1 percent.

respectively.

Methods anc

Resuits:

1.

2
Homogeneity cI test
ined prior to treatment
Concentraticn of test
ically cetermined at weeks
ané 104. The mean percen-
e low, mid, and high ZJosage

Observations - Anirmals were orfssrved twice each day ZIcor
morzality anc signs of toxicity ané were palgated wesxly
for swellings. Severely cebil:itated and moriduné arnimals
werz sacrificec.
Survival cf animals in the Lifespan Stuly was relat-vely
hign with 30 to 84 percent of tne males and o te T:
serzent of the females surviving tne entire duraticn =2
the stucdy. The test matsrial 2ad no eilect cn the
Siszritution or tirme of Zeaths.
Cumulative Morszlic, o Lifescan Stozy
“ales Fermzles
wes- Nc. Cont. 3Co 1€.d 3L.o Cent. 306 iCCGC  :=Cov
zZ G " : z 1 2 i o
T3 2 : - Kl 2z 3 i Z
B 3 3 z z 3 s 5 2
IeE L0¢ 1C 3 = = 11 14 i3 2
The numzers of survivers in £ _ifesgar Szuzy at 1.2
wlz-3 LIr maies wer:s 4< (E03% 22 (84%,, 42 "z4%), =3 3.
{gl%) Zor Tne contrii w nc¢ hzzn dcsage levels:,
resz_sctively. Thoe o2 ’ umbers c¢f survivors a:
1G7% weexs Izr femalss je 32 (72%,, 37 [T2%,,
and 36 {7Z%:.
2izns ¢f toxiclit: and behavicr zoservs: 1o
ths animals werse 2 2f the straln ard .=
zriolcsyvel 1o This Was AC 2Cp&TEenT T2liTllInEn
12 TIrZeaTwent wit rizi.
swell 22 =t
e unr rzz-
ere O 1o -




for tae

211 animals were weighed weexkly
nd at Z-week intervais thereafter.

Cverall, the bciy weignt data for absclute weight arng for
body weight chauges were guite difficult to interpret
because 1) the Zifferences, if any, between croups were
guite small; ang 2) statistical analyses of the cata
provided in the report were incomplete and/or inadeguate.
The registrant Is reguested to provide approcpriate statis
tical analyses c¢f the zroup mean absolute bcdéy weight
cata {(see below. and tc also gprovicde a more cdetailec¢ and
sophisticated s:atist'*al analjsis of group mean bocdy
uelg 1t changes zhat will permit a mcre confident interpre-
tation of the kcdéy weight data (see below). These anals-
ses shoulc be provided for both male and female mice in
ccth the Lifescan anc the Toxi city studies. In the

interim, beiy we:;hc cranges and clfferences observel i-
tne study, andé zarticul arl” at the high cos:,: ilevel. f:r
Zoth male ané fszmale mice will be rejarcded as eguivecsal
an¢ only pcssic incduced b/ the test mater.al.
Z:feszan Szudy:
Creur Mean absclute 32Zv welizhits - Cragn.cal regresentatic
<Z group mean oy welznts are presentecd In Figure L& and
2 (from the st iy regcrt, attached;. For the hizh
Zcsage level mal2 mice, groug mean Hely weiznts were
zznsistently lzwesr wnén fcr control male mics frcm aicus
wie< £ T2 the eni ¢l trne stuly. The Lifferencs, nowsvsz,
acreared to De ratner sma.lil (Lenerally less zhan 2 g¢. .
Tor tne hiin doszge level femele mize, jrouz mean beiu
wilzhts wers ccnsistently lower than for control femzle
—ice Irom aoout weex tc the en” <I the st.i,. As wizIn
—z.2S, tne Ziffzrencs ain agpearcd to e ratnsr sTaEll

zeneralily _ess than ). A table listing zrcuz meszn

iy welghis (w stezniard cdeviaticns) for =zacn weesly

I CINESXKlT WeL NI w35 &i1S0 gresented. These Zate,

< r, wsre statisticzally anaiyjzed s¢C 1t was ncot

= le ©z con Ce wrnether differences in ;roup mezn

z te iy ~2r2 or were nsStT statiszicalliy

: icanz.

2 ocrooL
e e




centrol mzle greougp: was calculated =
to 2e -%.4 anc -7.5 percent for the n
level grcups, respectively. A nons:i
of -7.5 sercent was also calculated f
male mice;

')

s reviewer

né igh dosea_=
ficant decrease
high Zosage level

~ 13
b b
a

L
-
ic
i

or

compared to control male mice for the entire

sty (we

signiricant cdifferences in group mean —ody we:ght changes
A ncrsignificant decrease of -9%.3 percent

were note

exs 0 tc 104).

-~
.

For femalse

mice,

nc statist

. .
ST Y.,
-l

was calcuiated, however, for high éosage level female
mice compared to control female mice for the sntire studly

(weexs C

<o 104).

The statistical znalysis of body weight changses provided
in the rezcrt is generally inadequaze :in that it does not
permit & confident interpretation ¢ the uc, data. The
tize intervals cncsen Eor analysis s, 0 to 2o
weexs, €L to 104 weeks, and 0 to 17 z=3d for
fermales, I to £2 weeks, 52 to 72 w 104 weexs,
r otz L ) are tcc lcng a:r o0 Zew tirs
pcints Icr meaningful comgariscn of T Gifferances
Tecxicicry Ztudy:
Graznics. regresentation of group -san =zLscluzs Eciy
welzhts Itr male and female mics in the Toxiciwy Sculdy
arzs gresenzed in sures 28 and 2T {rzm the sz:iudy rezor-,
atzzche . A su ry tacle of zrcuz mean bei - weigh:
Inanges L: &aliso cented in Tazls I (from zne studs
re-ort, zttacaed) .
ir. generzl, comments male oo igat zzt: for oo
LiZesparn Ztudy gually ap the Toxicicy
St.iv. Toz ore, nt is aya 2d 2z zrovigde
mizsing znifcr Zetailled anal_.ses oI ins
SCZy welznt dat the Toxic: &3S W3I Dreviz sl
rezuest=Z Ior & fzspan St
Fced ter Consumgticn. reed Cer-ers.corn
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Page is not included in this copy.
Pages |Z 'tﬁrough‘ (% are not included.

The material not included <contains the following type of
information:

____ Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label. ' ,ff
The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

‘The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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highest dosage level (3C00 ppm) were reported
slightly higher foo¢ conversion ratios than ma.s control
wice over the first 14 weeks in the Lifespan tudy, this
difference was probably not biologically meaningful
because a similar increase was not also observesd in
Toxicity Study and body weight an¢ food consumztion
Cifferences during this time, when consicdered separately,
were not appreciable. .

have had

Compound intake, calculated¢ as group mean values in units
of mg/kg/day, was determined weekly for the first 14 weeks
and at 2-week intervals thereafter. No attemp:t was mace
in the report, however, to determine mean comgcund intake
for the various groups over the entire duraticn of the
study or any major portions thereof. A cursory insgec-

tion =f the cata by this reviewer indicates tha:z the ~ean
ccmpcund intaxke over the duration of the study for t-n2
treated groups, in units of mg/kg/cday. is likely ts ze
juite similar to what one woulé o-tain by utilizing zne
stancard Lehman conversion Zactor of 0.15, namsly:
~csage Level Compound Intake
in Diet (zzZzm) (mz/xg/cay)
¢ 0
306 45
13800 2z0
3C0¢0C 20
czoTnz.melogica.l EXaminasticons wers performed
in tne Lifespan Stucy zrizr to irnitiation -=°F
and n 10 micessex/grcuz from the zontrol zan
-evsl roups at 26, 32, T7, ani 1.4 weeks.
stirizutacle tc the test matsrial were chser
3.2¢Z Teoilgcticn -~ Pricr oo treatment, Sicsi SaTp.=s
~2rs Zcilected Ir: ne retro-criital sinuzs o 14 =zl
and 14 female mice fzr zl:inical patnclogy =xam.nati
Jematclogical examinaticns were performed zn & =f =
Ticg,/s5ex ané clinlcal chemistries on 16 of thess mizs seun
.3 mice/sex for each clinical chemistry test dus == =-e
smal. size 2f the animals; BlooC samples wersz zls: s5:—-
tlarly zollectel frcrn 1L o= /sex/zroup frcm a-~imz2lsz in
tne TIxiziniy Snliv InZ %3 23, T s =t
Izrzl2s,, anz Irom 2X,/zrou b -3 .~
—nz _lZssgan Stucy < 1CZ.- ~ZTiz=l
zxX&r.maTicns ani o st rT=Z Lo
ZlTT ozamziss - wa TTaIsEn:
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a. Hematological Examinations - The following "checked”
rarameters were eramined.
% X
|X| Hematocrit (HCT) Total plasma protein
!X| Hemoglcbin (HCB) (T?P)
1X| Leukocyte count (WBC) X| Leukocyte clfferent‘al
|X| Erythrccyte count (RBC) count
!X| Platelet count X| Mean corpuscular HGE
(MCH)
X| Mean corpuscular HG
ccncentration (MC“,)
X| Mean corpuscular
vclume (MCV)
~o hematolcgiczl effects attributabls to the test
materia. were observed.
. £iliniczl Chemistries - The followin: "checked"
parameters were examined.
X ~ X
TElectrol.zes: I"Other:
cX| Calciux | Albuxzin
-¥X| Chlcrice X Bloy“ reatinirs
| Magnrnesic.m X{ Bl urea nitrcgen
| Phecspheozrus X CuO‘ESt;:SL
| Potassium ’ Glotzulirs
. 8z2dium . MX| Giuccse
Enzymes {X|] Tetal Bilirubin
X{ AalRKaline phosphatzse X| Totz. Protein
! (275 | Trizlycerides
Xy CTheclinssterase iX|] Dirsct 28ilirubi-
! Creat ne phosphc=- {X} Electrorncretic
i Kin rrorein Ifract.ons
X} Laczi cid dehydrogenase (LCH)
Xi Serum anine aminctransferase  :LT;
X} Serunm rartate aminotransferase ({(AST)
50 trezatment-~related changes in cliri:cal cnemis:-ries
were cibserved. Of particular note wzs that increass:
snzyme levs.s indicative of iiver tzxici.:y (AP, LLE,
AT, anl AET) were not observed ia :tnis stidy.
-rinzlysis - U-ine was cclilectec from 1. micss sex/;rcu:s
Zrzm oanimal: :nothe Lifespan Study during wea<s 25, 31,
Tz, 2nd 124, The ZIZollowing "checked" zaramatsrs wers
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Sross Necropsy = All animals in both the Lifespan Study
and the Toxicity Study, regardless of the time or manner
of death, were subjected to a gross pathological examina-
tion. In addition, all animals sacrificed during the
stucy (on humane grounds or in extremis) and all animals
sacrificed at scheduled sacrifice times were subjected

Lo a stancdardized gross necropsy procedure which included
-) preparation of blood smears and/or femoral bone marrow
smears; 2) examination of the external surfaces,—the cen

ects attributable to the test material were shserved.

tents ¢I the cranial, thoracic ané abdominal cavities, and

the residual carcass; 3) weighing of selected organs
Zu.ed sacrifice animals 2nly) as described bel-w
C.8; and 4) removal anc fixation of organs and/or
for subsequent histopathclogical examination
ibed below under C.9.
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Liver Masses

Fe-alzas

30C

1000

3000 0

Py
S

1000

3L00

Lifsszan Study

study’
Sac.z

Dur=ng
Ter=.
Total

6/1:2
17/42
23/52

5/8
24/42
29/50

Tox.city Study

Durang study1
At 6 weeks? c
weeks3
weeks?

0/4

3/1¢C
1/1¢
2/16

N
'

P =S
~
N :
(IO

3
At TE

7/8

29/42
36/50

0/3
0/10
3/10

i~

A

8/9
26/41
34/50

1/11
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8/37

13/5C

0/0

9/1¢C
3/1¢C
3/2¢C

g/14
10/36
16/50

11

c/10
c/1C
/e

Tot= 5/4 14 10740 12740 0/40 3/42 J/4C 5/40
Tar-rmals sacrificed cor Zied Zuring study.
ol . o . .
“Terminal sacrifice 104 wes«s).
3scmeduled interim sacrifics.
g tly increas=. inciiences of liver masscz .a traated
o ané femals —its ws=re observec 1in tns st.iy, and
c cularly durine the last £ months cf the szudy. The
i ases, howersr, wers generzlly small anc cnly s.oz-
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Kidney Weights

.- {Group Mean Valiues)

Males

Females

Dose (ppm) 0 320 1060

3000 0

Absolute Weights (g’

0.66

26 weeks' C
0.71 C.8
Teo7

53 weeks!
78 weeks'
Term. Sac.?

2 0.59%¢
9 0.67
0.78 2
0.84 7

* 0.71%
Qo 7TT%*

Relative Weights (%,

26 weeks! 1.776 ~.676
53 weeks! 1.681 ".623
78 weeks! 1.788 ~.680
Term. Sac.2 1.951 " .845

1.578

1.704
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Carcasst Salivary glands
Caecux Sciatic nerves (both
Colidn taken, left examinec
Duodenur feminal vesicles
Epididymides Skeletal muscle
Eres and optic nerve Skin
(Lifespan Studv - Spinal cord - lumba
both examined; - thor
Toxicity Study - Spleen
left examined) Stomach - keratinised
Gallbladder - glandular
Harderian glands Testes
Heart (auricular and Thymus (if present)
ventricular sections) Thyroid and parathiro:iZ
Ileum glands
JEunum Tongue (*Toxicity Stu
Kiineys
Liver {two 1lcbhes) <
Lings with mainsten
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Pages & ' through Z 7‘ are not included.

The material not included contains the following type of
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Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity ‘of the source of product ingredients.
Sales or other comerciél/financial information.
A draft product label. __,'-'/
The product confidential statement of formula.
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mice in this stucdy. Increased incicdences (not
dose~reiat=2d) in treated maie and female mice of
nodular hyperplasia and in treated male mice of clear
cell fccil,'area are, nevertheless, noted.

Neopla

stic Findings - With the possible exception of
liver tumcrs (see below), there was no increased inci-
dence of any tumor type in any organ/tissue in male or
female mice in this stucdy that was suggestive of a pos-
sible relationship to the test material. Freqguently
observéd tumors were malignant lymphomas in hematopoietic
tissues (up to 20 percent in male mice groups and up to
62 percen=t in female mice groups), but these tumors were
more or lsss evenly distributed among the treated groups
ané the ccnatrol group for each sex, respectively, ancd
were clearly not cose relatsd. OCther freguentiy observed
LuUmOors were2 puimcnary acencmas/carcinomas in the lungs

y £

ST
[

andé catzcellular adencmas,/carcinomas in the liver which
ars scussed belcw. All other tumor types observed in
whis szud occurred relatively infreguently, were nct
Sose relazzd, and suggested no relaticnship to the test
macerizal.
Since zulmcnary tumors Rave seen associated with the
adriniszrzzion ¢I certain cther synthetic pyretaroids,
=he incidsnces I these tumcrs In this study are presented
zelcw larzely Zor che sake =I ccmpleteness. Nc relaticnshoz
=I =n= T£3t material 1s Incdicatsd by these data.
L.nc &eo;lasrs:
Ya.es Fermales

Zcss ‘oz z 3¢ *2C1 30ClC 2 3¢ 12CT 30l

/Y2 8¢ oYL 071 0/1G G710 35 5,05

3/7C 0z 1/8 179 0711 0/14 9433 0,14

4. 5,42 T/42 1747 0739 2736 1037 3,38

©1/32 53 &5 2,33 0/50 2/50 1s55 0J/33
..... 27 ars - zI an:
b xam.ne 2. anlmals wiIh ¢
e snly cnTs under carcLacma
N zer: ac ce at 33 wee
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) ~ung Neoplasms' (cont'd)
. Males Females

2ose (pp=) 0 300 100C 300C 0 300 1006C 30CO
Pulmonary

Carcincmas
At 53 weeks? 0/10 0710 ©/10 0710 0710 O0/10 0/10 2/12
During study> 2/1C 1,8 18 079 O/11 1,14 0713 2/14
Term. Sac.? 2/40 2742 0y/42 1/4Y 1739 0/36 0/37 0/36
Total Lifespan5 4/50 3/50 1/50 1/5G 1/50 1/50 0/50 2/5C
Pulmonary

Combined Ad/Ca
at 33 weeks? o/ic o/10 C/10 010 010 O/%C O3 T/
Suring study3 5/1C 1/8 /8 1/9  ©0/11 1714 0713 2/14
Term. Sac.® 10740 7/42 T/42 2741 1739 2/36 1737 J/3%
Tetal Lifespan® 15/5C 8/50 /50 3/5C 1/50 3750 1/8C C2/8C
"Incidences presentec zare nu::e: of anirmais with the lesicn,'number

2f animals examined. Animals with both an adenoma and a carcinoma
_are cou=uted only once ander carcincra.
fs:?ed ed interim sacrifice a2z 83 weeks (Tcxicity Study:.
“animals sacrificed cr died éuring studr (Lifespan Study 2nly!.
*Terminal sacrifice at 104 wesXs s; iy
Slifsggpan Study only

Incidences zf hecsz ol
the liwver are gres

Malzss Fera.es

Zcs2 ‘pEmi < 3CC iCC0 IZCC Z 30C *2CC 220
Heratocellular

adencnmas
az 32 weeks< 22 2/1C + 2 <+ ¢ 03 Q17 U .2
Suring studys 1,12 z/8 o T : 0/ 9,14 Lot S ota
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study (50% at 104 weeks; would make it most difficult &a
detect a liver oncogen with respect to either decreased
latency (time to tumor) or incidence. Meaningful ang
Statistically significant differences between controsl and
test groups would only be evident for strongly positive
Cr potent liver oncogens. Also, inasmuch as it is well
Known that liver tumors have been associated with the
aZministration of other synthetic pyrethroids to mi-=e,
the selection of this particular strain of mouse fcr this
study is questionable Accordingly, the registrant is
reguested tc 1) justify, in writing, the selection of the
B6C3F) strain of mouse used in this study, and particularly
in regard to its demonstrated sensitivity to spontaneocus

iver tumors; and 2) previde suitable historical ccatrc:

1

data for liver tumors in this strain of mouse, and Particu-
larly cata =n =mice from the same animal supplier arz= tesc-
ing laboratory as were Zsed in this study. Hissor:i-ail
ccntrol data cn both male and female mice, Separately,
snculcd be suzrmitted for individual studies. Firthermcre,
fcr each incividual Studr, obviously Pertinent infcrmation
including s=rain and suzrlier of test animals, testing
i&soratory, diraticn of study, numbers of anima.s gztually
h;stologiuallg éxaminec, Zate of Stucy, etc., saoul: re
S.Imitted. Summary data shouls also ce subrmitted, zut net
2% lieu of the reguirec information ca indivicual szuéi3s.
Sezond, the lzzk of S€r.c.s acverse effects at the

Slzhest doszze level testeg (2006 PPT) 1ndicates t-z=:

Loe test-mazsrial Tay nTt have been alministered az a
s.iilicientl “igh dosagz level in this study. In fza-

SnE Cnly eflfez-gs attriz.zzzle =p the test materiazl :-n

Sls stucdy ‘2xzlucding petantial oncocenicity) were tossi-
Z.r decreassz: SoCy weign:t zains in Lizh desage lews- mels
anZ female =izs, increasei liver welzots in mals To-e

2t 100G ancé 32359 PEW and in female mize at 3008

Zscreased Kilney weights in male mice at 1000 ccm o

2230 pim, anz sCssibiy .nzreassd XKidney weights in Zem
wicTe at 30Co ==%. In crisr tc addéress this issue -:-re
I.l1ly, the rs:istrant i3 requested tc 1) justify, .=
writing., the sslecticn 22 the dosace ievels used In th:.s
sz .dy, and sarticulariy zZcdress the guestion of wnezaer

ST Nct the zes: mazeria: was acdministered at a

~--2rated dcse” (MTD;; zns 2) submit- the full anc

TEICrt On t-oe zreliminary Tange-Iinding study o

TI. 33/80MIe t24, re2fzresg ST on zags 3 (val.

2-2tion) 3f tn: Final a- - Resciut:iorn

"MTI lssue" iz af sgeciz sinle nigner

S2 agzatoccellllar neocglz éneraliy ooss ol

=% Lfzatel -ls in o snis “CTIZAred L lnsiia-gcos
- SENTICL sfills zars: fezmals mize 3= oz
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Third, the presently unresolved issues and problems
discussed above, when considered together with the higher
incidence of hepatocellular tumors in the treated animals
in this” study, raise suff.icient concern at this time
regarding the oncogenic potential of the test material

tc warrant further histopathological examination of all
readily available liver tissues that have not yet been
examined. Therefore, the registrant is reguested to 1)
prepare and examine microscopic slides of liver tissues
from all male and female mice in the Toxicity Study that
were not previously examined; and 2) submit the results
of these examinations to the Agency in an appropriate
format, which includes data on individual animals and
also appropriate summaries of data. It is essential that
this additional processing and examinaticn of liver tis-
siues be perforrned in a manner fully comparable to that
previcusly used for the liver tissues in this study
(e.3., two sections of liver from the sare two lobes,
icentical prccessing, etc.j.

Jntil the information requested above is submitted and
reviewed, the onccgenic potential of the tes:t material in
mice, particularly in the liver. remains undeterminqed.

sccmmencdation:

This study is classified ss Ccre Supplgmentary pending
wission and review of the additional infzr—zzisn and
laraticns discussed and recuired in the zz2dv =f this

=vlew and oriefly reiterated in the "Zoncluzizcns" sestis-
=ne Dbeginning of this review.

In the interim, the tentative conciusiznz in this st.ly

2s follcws:

I. Fgr Mals Mice

SCEL = 300 ppm (cr 435 mg/kg/day)
LOEL = 1000 ppm (or 130 mg/kg/cay). At this cosage
ievel, increasec liver weights anZ decreasecd kicZne

weights were observed.

At 3000 ppm (or 430 mg/kg/cay, HCT
bocy weight gains, Increased 1iv
Zecregased Kidney welZhts were ot

SnClienis zZotential - Crnietermines

cn
($ 3]

2
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For Female Mice

NOEL = 1000 ppm (or 150 mg/kg/day)
LOEL = 3000 ppm (or 450 mg/kg/day, HDT). At th:is
aosage level, possibly decreased body weight
gains, increased liver weights, and p0551b1y

increased kidney weights were observed.

Oncogenic potential - Undetermined at this time.
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Section I, Toxicolegy Branch I - IRS (TS-769C)
Seccndary Reviewer: Judy W. Hauswirth

. ¥ a) o -
Reviewed By: Edwin R. Budd % %o\ vu/sLltC
ChieZ, Toxicology EZranch .I - IRS (TS-763C) \

?/A/_&Z«._ a? Rt ctte =l
2/24/57
2ATA EVALUATION REPORT

Stuc Tvpe: 83-5 - Combined Chronic TCX Chem No.: 6528
ToxIzity/Oncogenicity MRID No.: 402764-05
Studvy - Rats (7 Volumes)

Accession Nc.: Nors

Test Material: Sumithrin, technical grade
(perity 22.6%)

Syncrnwms: <-phenctihrin

Spons>r: Sumitome Chemiczl Company, Ltd.
(S.mitomc Ref. No. ET-71-0102)

Testing Facility: ~ife Szience Research
Sufizlk, Enz land)

Tit_= £ cmitnrin: Combined Toxicisy and cncogenicity
23y 1o Rats.,

AltnIzrr PLR. Marso-~
Rgptrs Issusi: Jarn_ar. 1337
Conc’_sicns:

Tnis stidy is classiiied as Coure Sug
sulmossion and revizw £ zhe additional :
2Xp.z-ations ltemizzd ze2l-w.

. =i3n Izr the dosage leveis usz=Z in this study,

Tolarly with regard o whe=nsr a "maximum
Zcse” ed in tri ted

_n ths Lnterir-

3g I:z_lzws:
NIEL o= LIULID zzm o o zr DI omoskTozaoo.
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ZOEL = 3000 ppm .(or 150 mg/kg/cay). At this dosag
level, possibly decreased body weight gain in femalszss,
incregsed relative liver/body weight ratios in males,
increased cystic éilataticn of sinuses in mesentericz
lymga nodes in males, and increased periacinar hepazo-
cytis hypertrophy in liver in males.

2ncogenic potential - Not fully determined at this
time.

Classificzzion {Core-=Grade):

Core-Supplementary, pendi=g submission of additional
informatizn and sxplanations (see above under "Conclusions").

“Special Review Criteria (40 CFR 154.7;: N/A

Quality Assurancs Statement:
Y

u

A guality assurance state=ent, <ated December 17, 1986 and
sizned by 2.J. Ford (Head of Criality Assurance Unit, LSR), was
presen



A. Materials:

1. Test Compound - Sunmithrin, technical grade, Batch No.
10102, purity 92.€%, pale yellow-liquid, stored at 4 °C.

2. Test Animals - F-344 strain rats, specified pathogen-
free, Supplier: Charles River (Kent, England), 3 to S
weeks old on arrival; Body weights (2 days after
arrival): males, 38 to 97 g; females, 58 to 90 g:;
Acclimatization period: 8 days; Housing: individually
in polypropylene cages.

3. Diet - Laboratory Animal Diet No. 2, Powdered:; Initial
Supplier: Spratt's Patent Limited (Essex, England);
Subsequent Supplier: Labsure, K and K Greeff Chemicals
Limited (Surrey, England).

3. Studv Design:

1. Animal Assignment - Animals were assigned, using a set of

computer-generated random numbers, to the Zolizwing test
Sroups:

"
Test Dosage Level Lifespan Studyl Toxicity Study4
Srou in Diet (ppm} Males Females Males Females

Control 0 50 50 30 0

Zow {LDT; 3690 50 50 30 3D

i3 ‘MDT, 1060 50 30 30 3

Zignh {(HLT; 3000 50 50 30 )

"AlL rats in the LiZespan 3:zudy were permitted, 1f possizile, =3
~ive the full duration of the study. Terminal sacrifices wersz
schedulied for each sex segarately when survival ia any group
i1l to 30 percent. Terminal sacrifice for male rats occurrs3
zftar week 105 (actually Zuring weeks 106 to 1083 ané for femals

~rats occurred after week .18 (actually weeks 1139 o 1I1lj.

“Ten rats/sex/group in the Toxicity Study were sacrifized at 2
weeks and all remaining s:.rvivors after week 105 [mals rats) or
after week 118 (female razs).

%211 animals were z:ven £cod and water ad libitim for =tne
z2ntire duration 22 zhe study. T

-. Z-osage Levels - Tnhz dosace levels used in zhis zzudy w~2r=z
statad %o be "selezta2d in consultation wizh thsz ssons-oro
JBumitomo] after c:insiderztion of the rasul=is tz=2zinei i-
3 L3-weex Zraiimiczor szody (LS8R Reporh 1. 312 ZITM
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3. Diet Preparation - The diet was prepared weekly and
stored at room temperature in the animal room within
light-procf plastic storage bins. The stability of the
test material in the diets was determined prior to
commencement of treatment and was found to be stable
over a 2-week period at room temperature. Homogeneity of
test material in the low and high dosage level diets was
checked prior to commencement of treatment and was found
to be acceptable. Concentration of test material in the
diet was analytically determined before commencement of
treatment, at week 13, at 13-week intervals thereafter,
and at termination of the study. The range of percentages
of intended values for the low, mid, and high dosage
level groups were 90 to 109, 91 to 104, and 92 to 106
percent, respectively, over the duration of the study.

. Hethocds ané Results:

1. Observaticns - Arnimals were observed twice each day for
mortality and signs of toxicity and were palpated weekly
for swellings. Severely debilitated and moribund animals
were sacrificeid.

Overall survival of animals in the Lifespan Study was
acceptabls with 24 to 54 percent of the males surviving
to> termination at 108 weeks and 30 Lo 32 percent of the
females surviving to termination at 121 weeks. The test
material zad no elfect on the distribution or times of

deaths.
Cumulative Mor=zality in Lifespan Study

week Males Females

ol Zznt. 320 10CO 3000 Ccnt.  30G 1000 30¢C9
2 1 1 2 C 2 0 0 3
55 3 1 4 o 2 0 0 3
78 5 3 7 3 4 1 2 J
31 L2 3 12 7 3 4 6 3
1351 30 26 32 23 19 8 8 pie
238 32 :0 22 23 20 9 11 s
S.3, - - - - ERs) 20 21 3
- A —— —— — —— = S 24 ~
“Znciludes maLs rats wnizth ifled Cursing zime I terminal
~zacrific: {wa=zks 106 =2 1I8).

“Tncludes IZzmal2 Tats wnign izt Zurins time of ferminal
zacrificzz TweakE 13 oz Sl
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(40%), 12 (24%), and 27 (54%) for the control, low, mid,
and high dosage levels, respectively. The corresconding

numbers of survivors at study termination for femzles (1z2

wgeks) were 15 (30%), 25 (50%), 26 (32%), and 21 (422%:.

The numbers of survivors in the Toxicity Study at study
zermination for males (108 weeks) were 8 (40%), 8 40%),
5 (290%), and 8 (40%) for the control, low, mid, ari high
Zosage levels, respectively. The corresponding numbers

of survivors at study termination for females (121 weeks:

were 3 (15%), 6 (30%), 7 {(35%), and 7 (35%).

Signs of toxicity, appearance, and behavior observsd I
the animals were typical of rats of the strain and age
employed in this study. There was no apparent relztic
ship to treatment with the test material. During week
=3 to 21 andé 56 to 38, signs of a mild transitory
-nfection were observed in a small number of anima’s.
The affected animals guickly recoversd. These inf=sctiszn

w2re not dose-related or treatment-rslated and ars no-=
considered to be bi olvdlca;¢y meaninzful.

~

¥

Falpable swellings observed at varicus times durinz the
ztudy could not be related tc treatment with the t=st
—aterial. For males in tha Lifespan Study, the nu—bers
zf animals with one or mors swellings were 27, 21, 21, a
=7 for the contrel, low, mid, and high dosage level
croups, respectively. For females, the corresgondiag
~.mzers of animals wera 23, 28, 26, znd 28.
=zCv Weights - A1l znimals were weigned weekly -or zhe
Iirst 14 weeks and at Z-weak interva's theresaf==r.
zZouct Mean nbsd-u: Bocy weights - For both the Lifzsgan
Z-udy anu the ity Stuly, a tables listing zrooz me==
z2>dy weights standarz deviations) for each wzaklv
cr :;deeklj we-_n'i; was presenced. These datz, ~owerar
~2re not sutjected to statistical analysis. Visuszsl
nsgection of the zablas, and of grachical reprase-zazi:z
I the same data, Zid not Indicate any obvicus 28fzzx =22
tne test matarial cn zhe ctrzeated mals or femalz rz-3z .-
z_thar stucy.
zrcuz Mean ZEody wWeilzhz cgs - Summary tazies I Zotoc
zan Dody welgnt crnangsa r male anZ female rz=z _- =--=
22 L:ifespan 3tudy and Tcxicity Szudy 3are crezz-zs=:
.~ Tzoles 3B and 3Z, r= cively {zzoled from zhs sz .z
T3¢, attacheil., o 2 rats, nz differencss .- Lo
-=lznt changes T2-w3an 2l an< tr2ated rTati wzoT:z
iZ3sTved in o =2: I LT 1S Tosreiorz Toozllona
TT2T he DaI Izsacg 21s up 7 zr
-zl.Zing 2389 ad Ao T on tne oo




weights of mel
statistically
weight gains =
as shown belcw.

At 3000 ppm

At 1000 ppm {MZT):

in this study.
ant {p < 0.35)
to the control

4.93% decrease betwee
56 {Lifespan Study)

6.5% decrease betwee
(Toxicity Study)

6.0% decrease betwe=
(Texicity Study)

Fcr
cez
gre
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<
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female rats,
reases in tody
ups were noted

n weeks 0 =o
Lo 76

n weeks O

n weeks 0 t£o 76

The small magnit.de of these changes (ug to 6.5%) suggest
oniy a marginal sffsct at 2est. These “ecresases i~ bocdy
welght gain Z:r the 30CC pom females, then, are recarded
at this time =2 2e =2guivoczl and only pcssibly induced by
the test material. 7To assist in the reszluzion of =his
matter (and o Iurzner zddress the issues of whether oy
nct a "maxim:— -tlaratef dcse" was used ia =his stuly;
see Section T, Tiscussizcn later in this same review), the
registrant in r2guested to submit the Ful1 and comgliete
report of the 13-wssx preliminary study [LSR Repor: No.
B2/SU0M 02272227 wmoi:h was creviously ccnsicdered when the
dcsage levels I3r =nis Lifztime Study wsre selectecs.

Fcod Consumpzocr, wszter CTcrnsumpition, Fozof Conversi-n
Ra2tio, anZ CormzZouni Inosxe Food consumztizn, det=rmined
Zcr individual znimzls >n z weekly basiz fzr the duration
3 the study, ~as =zt aifscted by the =est =ateria..
NaTer COnsSJmpIl™ 4325 dally wisual inspecstiocn
> Wwater Zctzlzz. 0 &CCUrits wmeasuremenzs of
AE&T2r IonsumItiIn TR zericd werz made zn 10
rats/sex/grous 2 ~ne WeeXks I ths study zand
menthly therz=izsz wa mztion was =ot affzcted
Dy treatment ~ilin otz - lz1.

e TIns: - uniz
-z R = Tirz-
is by cz vz
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or the treated 3roups, in units of mg/kz/day, is likely
to be guite similar to what one woulé obtain by utilizing
the standar? Lekman conversion facter of 0.05, namely:

Dosage Level Compouné Intakse
in Diet (prn) mg/kg/day
0 0
300 15
1000 50
3000 150

Ophthalmolegical Examinations were performed on all rats
in both the Lifespan and the Toxicity Studies prior to
initiation of tre=atment. Similar examinations were again
performecd cn 10 rats/sex from the control and high dosage
level grougps of the Lifespan Study at weeks 26, 52, 78,
104, 106 (males o»nly) and 119 (females only). No effects
attributable to “he test material wers osserved.

ion i treatment, blood samples were
: tal sinus cZ an additional

) 4
it
£or
<

Blood Ccllec
collectes fr
10 male anc 1

~
-

r clinical zathclogy

examlnatlons. were similarly cocllected
from up 2 10 r from an'*als in the Toxicity
Study durinzg we 3, 104, 1206 {males only), and
119 (females on fficieﬂt :um:ers 2f animals
from the Texici not availatle, additional
animels £rom the Li ucy were 2se<. Both hema-
tological examinat linizal chemistries were
performes on bl rzm the szme arnimals Zuring
the treatment D ats were not deprived of food
cr water DIlor I DbDiccd sarples.
a. demazclzzics ns - The Zollowing "checxed”
Daramen=r°s .

X e
X! Packzi c=21l1 wolume 'PCV, ‘X, Reticulocyte count
X! Hemecglzczin Hz) X! Leuxocvte differential
1 X Leukzcyzez czint (WBZ) . sounz
. %: ErytnrccTvte zount (REC) X. Mean c-orguscular HG3
X Pla=zl=z Tounz Lo MCH

< 9G3

' PMCHC

=znirlil weoE ISSEIU
+ -

1
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zal Chemistries
- o

L .ectrolvytes:

Calcizm

Chloride

Magnesium

Phosprorus

Potassium

Sodiu—

Enzymes:

Alkaline phosphatase
(AP

Choli~esterase

CreatiInine phospho-
kinzse

X

0070

83}
(8¢

- The following "checked”
rs were examined.

“Other:

KX WK XX

Albumin
Creatinine concentration
Urea concentration
Total cholesterol concentration
Globulins
Gluccse : :
Total bilirubin concentration
Total protein
Triglvcerides
Direct bilirubin concentrzzion
Electrophoretic

prctein fractions

Lactic acid dehydrogenase (LDH)

=X

Plasmz alanine aminotransferase (ALT
Plasma aspartate aminotransferase (AST)

Sroup mean values for female ra<s £or alanine aminc-
transZsrase (ALT) and for aspartate aminctransferase
{AST; =are opresented below. Although statistically
significan: decreases were obsezved in the 3000 gpm
femals rats at 25, 49, ané 77 w=eks, no toxicologi-
cal szznificance is attached tc this finding, since
the £1ndings were not also observed at 163 or 118
weeks znd the observed difference was a cacrease
{rathsr than an increase). [he ln7Treased ALT ancé AST
obserw=s2 1n 200 ppm femrle rats at Zhe terminal
sacrifice are also not ccnsider=ad &5 be related to
the t=st material becanse the increases ware not dose-
relatzZ and were observed on c¢c=ly cne oczasion. 1In
addictz2n, It appears that the contrzl values for boz:x
ALT a=Z AST at the terminal sacrifize wers quits low
when zompared to earlier ccntrzl values.

7
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Female Rats

ALT (iu/L) AST (iu/L)
Dose {opm) Cont. 300 1000 3000 Cont. 300 1000 3CCO
Prior1 46 - - - 88 - - -
25 Weeks 57 48 46 36** 69 64 59 54**
49 WeeXs 61 64 53 47** 69 76 62 52*
77 Weeks 45 50 39 35* 57 66 54 46*
103 Week52 41 51 83 59 47 54 80 52
118 Weeks 34 58** 45 43 35 110* S4 42

1 .
Prior to trszatment
Terminal sacrifice

*n < 3.05
**5 < 3.01
No other clinical chemistries suggested a relaticnship
“o the test material In either the male or femals
rats.
6.

Urinalysis -~ Urine was collected from 10 rats/sex/grzoup
from, as far as pessible, the same animals used to
provide blood samples. Urine was collected during weaks
25 (Zemalesji, 27 {(males), 31, 78, 104, 106 {males) and
119 {females). The £ollcwing "checked” parame=2rs were
examined.

,X} Appearance {X| Slucose
|X| Jolume 1X] Xetones
| X! Specific gravity IX] 2ilirubin
!Xl oH jX| 3loocd
|X| 3ediment (mi:croscopic i X| Nitrite
|X| Protein |X| Urobilinogen
1X{ Total r=ducing substznces

No eifects attributable tz zhe test matesrial were obssrved,

Gross Necropsy - All animals in both the Lifespan Study

and z-he ToxiIcity Study, re=gardless of the time or manner
of Zeath, were subjected =3 a gross catdologlca exami-
natiz>n. In additicon, all animals sacrificed Cdrlng Toe

stucy {(on humans grounds zr in exXtremis; and all animzals
sacr:ficed at schedulad szcrifice times were SuD; tectsl 3
a standardized grcss neczczsy procedure which :ncludes

1) zresparation cof blizccod sTears and/or femoral Sone marrcw
smears; 2) examinaticn of =zhe external surfaces, :the
zontznts of the zranmizl, thcracit andé azdominzl

anc¢ the ~2ual zzrcass: 2. welzhing I selec:

’ = Ziz2 animzlz onlv) 3s Zascriked

i rzmzv7al ozni Itloaticn I oorgan

= I
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tissues for subsequent histopathological examinations as
described below under C.9.

Blood smears revealed no effects attributable to the test
material (also see C.5.a. above). Femoral bone marrow
smears taken from rats killed during the treatment period
and from rats sacrificed at 52 weeks and at 106 weeks
(males) and at 119 weeks (females) were also examined.
Neither cellularity nor composition of the bone marrow
was altered by treatment with the test material.

Gross pathological examinations did not reveal any
lesions or effects related to the test material.
Findings were of a nature and incidence that would be
expected in this strain of rat in animals of comparable
age.

Organ Weights - Absolute organ weights and relative

organ/body weight ratios (expressed as percentages) wer
determined for all rats killed at the scheduled =acr1f‘vv
times (i.e., at 52 weeks for the Toxicity Study and at
106 weeks (males) ancé 119 weeks {(Zemales) for all
surviving animals). Organ weights and ratios were
determined for the following 15 orzans: adrenal glands
brain, epididymides, =zeart, kidnevs, liver, lunc,
ovaries, pituitary glzné, prostats, spleen, testes,
thymus (Toxicity Study only), thyroid glands (with
3arathyroxus, waighed after fixation), ané utercs (with
cCervix).

Group mean valuss for liver weighzts are gre
For male rats, 2 stat-,tically significant
mean liver/body weighzt ratio was cbserved |
animals at the terminzl sacrifices. Since no
statistically signifizant changes in absoluits cr relativs
iilver weights were observed for the male rats in this
study at any time, this increase In interpreted as beinz
only possibly relatec to the test material. For female
rats, a statistically significant increase in mean
liver/body weignt ratio was observed in the 30CC ppm
animals at the Z2-wee< interim sacrifice. Since nc
suggestion of a2 similzr increase was also obserrad in
b the cbservation
Zer ;N

nct re_ated t:

[
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Liver Weights
(Group Mean Values)

Males Females

Dose (ppm) 0 300 {1000 13000 0 300 11000 {3000

Absolute Weights {g)

52 Weeksl 2 17.9 118.8 |17.9 j(19.2 9.7 110.3 j10.4 }10.3

Term. Sac. 17.4 |16.6 |[19.2 |18.8 14.6 (15.2 [14.7 (15.1

Relative Weights (%)

52 Weeks1 5 3.92{ 3.95f 3.95] 4.14 3.851 3,97 4.09(4.23*
Term. Sac. 4.74] 4.42] 5.11] 5.55*] 4.90| 5.12| 4.35(4.92

lScheduled interim sacrifice (9 to 10 rats/sex/group; Toxicit:
Terminal sacrifize (106 weeks for males, 119 weeks for femal
Lifespan Study).

*5 ¢ 0.05 (Dunnezt's test).

m

No other absolute organ welghts or relative organ/bcly
weight ratios suggested an effect induced by the tes=

materia’l.

Nl
.
L)V
@ e+
1

e

the Lifespan and Toxicity Studies. However, only
issues from the following groups of anlmals were
rccess=d (H&E stained) and examined microscopically:
12 animals from the Lifespan Study (regardless of .-
o>r mann2r of death) and all animals from the Toxic1t;
Study sacrificed at 52 weeks. Tissues from Toxicity
S5tudy animals sacrificed at termination of the study
those wnich died or were sacrificed during the stud
not exanmined microscopically.

w "y n yo

Abneormalities Marrow smear
Acdrena’ glands Desopragus
Acrtic zrch* Ovaries
312024 zmear* (Lifespan Pancrsas
study only) Pituizary gland
Scne {sternum with marrcw) Prepuzial gland iz:o:
3razin Zorebrain, midbrain, taken, left exam:-
~indzrain, ané brain stem;] Prostate gland
Tarczass”~ Salivary glands
Za=cum Sciatilc nerves 2ct-
2zlon takzn, lef: =xam:-
lutliaenoT Saminzl vesiclas
Iziiii—ildes SKkel2zal muscis

topathological Examinations - Full sets of tissues, as
crised beiow, were excised and fixed from all aniz=zis
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Eyes and optic nerve (both Skin
taken and examineg) Spinal coré -~ lumbar
Zarderian glands - thoracic
Head** Spleen
Heart (auricular and Stomach - keratinised
ventricular sections) - glandular
Ileum Testes
Je junum Thymus (if present)
Kidneys Thyroid and parathyroid
Liver (2 lcbes) glands
Lungs and mainstem bronchi Tongue* (Toxicity Study
(two sections) only)
Lymph nodes =~ cervical Trachea
- mesenteric Urinary bladder
Mammary ¢land = caudal Uterus (with cervix)

- cranial*®*

*Tixed and retained but not examined microscopically.
**Three coronal sections, to include oral and nasal

zavities, sinuses, nasopharynx, middle ears and tongue
were processed and examined for the first f£ive males and
Zive females 2f each group of each replicate of the
Lifespan Study killed at termination of the study. 1In
additicn, coronal sections were processed and examined
Zor any animal with clinical or gross evidence of
Zisease at these sites.

.cn-necop.astic Findings - Most non-neoplastic lesions
coserved in this study were of a type and incidence that
would ncrmally bSe expected tc be seen in rats of this
strain and age. At 532 weeks in the Toxicity Study, tha=s
mcst common non-necglastic findings were testicular
intersticzial cell hyperplasia, splenic hemosiderosis,
chronic myocarditis, and geriatric nephropat:y. These
Iindings occurred in control and treatment groups at
similar Incidences, wers not dose-related ani were not
zonsidersed to be related to the test material. In the
Lifespan Study, however, the testing laborat:zry considered
wo non-neoplastic lesicns to be related to zreatment
wlth the test material. These lesions were 1) cystic
Zilatation of the sinusess in the mesenteric _ymph nodes

=Z male rats, and 2. periacinar hepatocvtic =aypertirophv

i the livers £ mals rats. The incidences 2f thes
ions Ior animals In the LiZsspan Study ar:

o the tabples celow.
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Cvstic Dilatation of the Sinuses in
the Mesenteric Lymph Nodes

Males Females
0 300 {1000 3000 0 300 11000)30C0

Dose (ppm)

During stuiy*
Term. Sac.
Total

0/2912/28|4/37| 5/20**|0/34{1/25/0/24|1/258
2/18|5/20(1/12110/25* {0/15:10/25|1/26(0/21
2/4717/48|5/49|15/45**|0/49!1/50{1/50|1/42

|
.
|
\

1Animals sacrificed or died during study (Lifespan Stucy).
Terminal sacrifice (106 weeks for males, 118 weeks for
females; Lifespan Study). :

*» < 0.05.

**n < .01,

Periacinar Hepatocytic Hypertrophy in Liver

i Males ! Females
Dose (ppm. 0 300 10001 3000 ¢ @ 300 {10Q01300C
- : F ] | j i
Durirng Stuiy’ 10/32 0/3052/37!4/23* {0/35?3/25)1/24|2/29
Term. Sac. 10/18 1/20i0/12)3/27 1{0/15.3/25]1/26l0/21
Total '0/5C 1/5012/49!7/50%*{0/5015/50{2/3012/5C

lAni:als sazrifi
Terminal szzcrif
females; LilZfesp
*5 < 0.05.

**5 < 0.01.

2 or cdied during study
izce (106 weexs for malzss, 119 wesks for
an Study).

v “Lifestan Stucdyv).

The sctatist
cystic dila
suggest the
butatie to

1ly significant increased inzidences of

n in the high dosage lewvel male rats do
izility ©of this bheing an sifect aztri-
test material. The toxizological signi-
a

(R I A
R e )

[ TUREG IR I ]
[
w0

ficance of s:zh an effect, however, would e of minimal
concern, evsan 1f rezl.

The statistizzlly significant increase In zeriacinar
hepatocytic nvpertrcphy in the high doszge level male
rats Tay aiscT De zTcssibly related to the t=st mat-zrial.
Addizicnal sippor:zing evidence for :this inzesrprezzcion s
crov>Zzd by e significantly increased rzlative _iver/
Sody w“eight rztic greviocusly noted for zns high <sage
level malg TzIs at tne tzrminal sacrifize. Hepathzeovtic
oy : = L ctner iccsilizns Lo the liver

ESale €T, NCOL 3Tz:1.3tlzal’y incr=zased .-
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ther ccmmonly observed non-neoplastic lesions observeé In
the animals in the Lifespan Study are listed below
These lesions occurred at similar incidences in coatrol
and treatment groups, were not dose-related, and suggested
nc relationship to the test material.

Adrenals - Cortical fatty vacuolation (especially
in females)

Epididymides ~ Lacking spermatozoa (males)

Eves - Scleral mineralization (males and
females)

Heart - Chronic myccarditis {(males and
females)

Kidneys - Geriatric nephropathy, nephrocalcincsis
(males and females)

Liver - Basophilic foci of alteration, dile
duct proliferation, hyaline degenera-
ticn of bile ducts, panacinar
(glycogen) pallor (males and fzmales:

Lings - Congestion (males and females)

Mammary gland - Acinar hyperplasia, galactocoel=s,
secretory activity (especially in
females)

Pzrathyr-ids - Hyperplasia (especially in malzs)

Seminal vesicles - Lacking secretion (males)

Szlieen ~ Extramedullary hemopoiesis,
hemosiderosis (males and femalzs)

Tastes ~ Degeneraticn of tubular germinzl
epithelium, tubular mineralizat:on
(males)

plastic Findings - There was no increased incidence =%
any tumocr type in any crzan/tlssue in male or femzle razzs
in this s%udy that suggested z possible reiatLons“:p £z
tme2 test material. At the 52-week interim sacrifi:ze

{Toxicity Study), only two tum>rs were noted--a t=sti-

cular interstitial cell adenomz in a male rat at 230 poo-

and a thyroid gland follicular cell adenoma in a —ale
ccntrol rat. Among the Lifetime Study animals, th2 mes:
commonly cccurring types of tumiors are listed belcow.

AZrznals - Benign pheochromocyiomas (males a-z

females:

“zmmary z-and - Benign Zicro-ecithelial tumors

{especially i~ females)
Filtultary - Benign acenomas {males and femals=s
Tzs:tes - 3Benign Incerszitial cell tumors i-zles
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These tumors occurred at similar incidence in control and
treatment groups, were not dose-related, and suggested no
relationship to the test material. 1In addition, there
was no evidence for increased malignancy, decreased
latency (time-to—~tumor), or rare tumors in this study.

Discussion:

The lack of clear toxicity in the treated rats at the
highest dosage level useé in this study suggests that a :
"maximum tolerated dose™ may not have heen used in this study.

The only effects observed that were possibly related to the
test material were:

1. Statistically significant (p < 0.05) decreased body
weight gain in female rats during the first 56 or 76
weeks of the study (decreases up to 6.5%);

2., Statistically significant (p < 0.05) increased
relative liver  sody weight ratios in male rats at
the terminal sacrifice (increase of 17.1%); and

3. Statistically significant (p < 0.01) increased
incidence of cystic dilatation of the sinuses in the
mesenteric lymsh nodes in male rats and of periacinar
hepatocytic hygertrophy in the liver in male rats.

None of these possizle effects were of sufficient toxicological
seriousness c¢r magnituéds to indicate that a "maximum tolerated
dose" had been used in =<nis study. Therefore the registrant
is requested to 1) justify, in writing, the selection of the
dosage levels used in t=is study, and particularly address
the zuestion of whether zr not the test material was administered
at a2 "maximum tolerated Zose" (MTD): and 2) submit zhe full
and complete report on :the 13-week preliminary study (LSR
Repcrt No. 82/SUMC02/222; referred to on page 2 (Val. 1
Introduction; of the final study report.

r

Until the informati~on requested above i3 submit

ted and
reviewed, the £full oncogenic potential of the test material
-n rats remains undetermined.
Reccmmendaticn:

This study is class_Zied as Core-Supplementars cencin:
submission and review 2I zhe additicnal informs-iczz and
zxplanatizcns r2gquirsd ac:cve in the "Discussizn®™ sezzizn.

Y
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In the interim, the tentative conclusions for this study are
as follows:

NOEL = 1000 ppm (or 50 mg/kg/day)

LOEL = 3000 ppm (or 150 mg/kg/day). At this dosage

level, possibly decreased body weight gain in
females, increased relative liver/body weight
ratios in males, increased cystic dilatation of
sinuses in mesenteric lymph nodes in males, and
increased periacinar hepatocytic hypertrophy in
liver in males.

Oncogenic potential - Not fully determined at this time.

§2
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Reviewed By: Edwin R. Budd

Section I, Toxicology Branch I = IRS (TS-769C)
Secondary Reviewer: Judy W. Hauswirth, Chief
Toxicology Branch I = IRS (TS-769C)

DATA EVALUATION REPORT

}

Chronic Toxicity
~ Dogs

Aaccession No.

Y]

Test Material

Svnonyms: d=-phenoth

Spcnsor: Sumitomo Chemiczal Company, Lté.

(Sumitcmo Referasnce No. ET-71-0108)

- Gy . : :
Teszing Facility: Hzzletcon Laboratories Americz
A <z N
P isnnz, Virginia)
o~ - - Tz s~
Stuilyv No.: HLA 3453~_72
s - ~ : C s
Title of Repcri: Chrzonic Toxicity Study in Cozg
Sumizhazin, T.G.
autncor: Raymeond 2. Izx, FRLO.
ReTtcry Issued: =zri_ I, =287
Zzncius.ons:
The conclusizcnz Iz tniz study ars as ol
-- - -~ . -
NOZL = 2.2 mg/kg/day in mals
cme e P, o g P
L2l o= 1503 7.7 mg/kg/dav in mal
o R 1 by R e ]
jecto @il e i femaies;. At this
ceTsa Z_&r 2nlargement in L
lzge = 1n adrenal Tortsx.
DR I =7 3.8¢ sizZns I an=-
teTT3l.IZLa ATT t2mancceriz, Jecreassi
1273l ITTTEis. 2l o lncrasased izscluc:
Liver W2lInTE. 2. Lo zZg=h malas oant

=

{n

[}

i

()

7

[T YU VTR Y

I

e

w

V

n

~
(0%

Tox Chem No.:
MRID No.:

1A
o

oo

7068

652B
402764~-01
(1 Volume)

technical grade (purity 92.7%)

“.1 mg/kg/dav

26.3

leval,
2cal
2as=7 FEC
3.2umin ana
~acire
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Special Review Criteria (40 CFR 154.7): N/A

Quality Assurance Statement:

A guality assurance statement, dated April 3, 1987 and
signed by K. Reilly (Final Report Reviewer), was present.
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Materials:

1.

Test Compound - Sumithrin, technical grade, Lot No.
41101, purity 92.73%, brown liquid, stored at room
temperature.

Test Animals -~ Purebreé beagle dogs, Supplier: Hazleton
Research Products, Inc. (Denver, Pennsylvania), quarantined
for 3 weeks after arrival, standard vaccinations, 25 to

30 weeks old at initiation of treatment, body weights (at
initiation of treatment): males, 7.7 to 10.0 kg; females,

7.2 to 9.7 kg; Housing: individually in stainless steel
cages.

Diet - Purina Certified Canine Diet No. 5007 was the
basal diet in this study. Test material was incorporated
into this diet at specified concentrations as described
belew.

tudy Design:

1.

animal Assignment - Animals were assigned, using a
computerized weight-randomization program, to the
following test groups: :

Dosage Level Number of Animals
in Diet {(ppm: Mzles Females
0 4 4
100 4 4
300 4 4
1000 1 4
300¢C 4 4
211 animals wers n fo:3 and water ad libitum fcr at
Least 52 weeks. cwing 52 weexs of treatment, all
iogs wers2 sacril and 2xamined for toxicological
effects as descr tat=2r in this review.

Cosage Levels - N> rationale was presented for the
selecticn of dosage levels used in this study. Iz is
noted, however, thac tne selection was adequate as >udged
v the results 2% =<his stuly.

2t sara ri2i, a brown 1:i

c2 ated asal canine Ziet
~ne - a e prepared weeki
3727 T stability of th
material n th2 2i=2t3 «33 lstesrmi ned folliowing 7
I=or Zouznd to be 23,2
s2rc 3 Zor all sampl2s.
ot [k w3is determinesd o
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analyzing samples of each mix from the top, middle, and
bottom of the mixer prior to commencement of treatment
and at 24 weeks. All samples were within + 6 percent of
expected target levels. Concentration of test material
in the diet was analytically determined at weeks 1, 2, 3,
4, and every 4 weeks thereafter. All samples were within
+ 10 percent of expected target levels sver the entire
duration of the study.

C. Methods and Resulits:

1.

N

Observations - Animals were observed twice each day fer
mortality and moribundity and once each day for toxic and
pharmacologic signs. In addition, phys:cal examinations
were conducted weekly on each dog.

No dogs died Zuring the study. No alterations in
appearance or behavior were considered attributable to
the test material. The most frequently noted clinical
signs, none of which suggested any relazionship to
treatment, were emesis, soft feces, few or no feces,
estrus in females, alopecia, sores, lacrimation, and
injected sclera of the eye.

Body Weight - All cdogs were welighed weex<ly throughcut the
entzire duracion of the study.

No changes in absolute body weizht or =
gains were ctserved during the study whi
reiated to Zne test material. Represen
sody weights f{at 0, 26, and 52 weeks) a
alcng with mean body weight gains for e
ts 52 weeks.

' \

oody weight

h could be

~ive mean group
presentec below

n group f£rom O

[ASRR 0‘
(RN (e

Y

Mean Z2céy wWeights and Bedy weigh:t Zains (kg)
Dosage Level (opm’
weeks 0 100 5380 .30 3000
Males

8] 2.1 8.8 9.3 £ 3 5.7
26 il.s 10.4 3.8 PRSI 11.2
g2 1Z.0 i1.2 1.3 L. 12.3

"}_:‘? = ™ 2?4 = ’J - - ]
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Food Consumption, Efficiency of Fooé Utilization, and
Compounc Consumption - Food consumption, determined fer

cach cog on a weekly basis for the duration of the study,
was nct affected by the test material

Individual and mean efficiency of food utilization values
(amount of food consumed per unit gain in body weight)
were calculated weekly throughout the study. These
values were not affected by the test material.

Compound consumption, calculated as group mean values in
units of mg/kg/day, was determined weekly. Mean compound
intake over the entire duration of the study (0-52 weeks}

for the treated groups, in units of mg/kg/day, is
presentec below: '

Dosage Level Compound Consumption (mg/kg/day)

in Diet {ppm) Males Females
0 0 0
100 2.69 2.63
300 8.24 7.07
1360 7.66 26.77
3C00 80.19 79.83
Ophthalmclogical Examinations were rformed on all docs
oricr £o initiation of treatment and at tsrmination of
the s=udvr at 32 weeks. An inZirect ophthalmologic
examination, using 1% Mydriacyl? as a mycdriatic, was
perfzrmed each time. No effects attributable to the tast
mater.al were oObserved.
S3locd Co.lection - Pricr tc srsztment and at weeks 13,
26, 32, and 92z, blood samplies were collected from the
fugular vein of all dogs for clinical pactnhology
examinatizons. The dogs were deprived of food and w~ater
avernight pricr to collection =2 the blocd sampies. Bz
ﬁema::;ogical examinations and ctlinical chemistries wers
nerizrmed on S5lood samples f£rcm all dogs.
3. Hemazclogical Examinaticns - The following parametsrs
w2r2 =xaminec.
IoownroecyTe csunt (RBCO LzuxkoZIyte cscunt [WBC
Szmozlobin (HEB) ZTiiferantizl leuxscrts
Zzmazncorit (2CTH Tount
Slzz=lat Tount Zz.. mocrohzlogy
- I..3 zzm 'HDT), Zecrezs=l RETZ, H3CT wers
ccmzizzently observsi Lo sIIn mal l2 Iogs ozt
LrT.allv ozll ozcollzooish TiTas., ~
3.InLIicanct® ooz L L.3% 0 wz3oaInle Zr, Inl.
1o LY owesi3., in LDTC anmi 1T & T=mlsnTlst

5%
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toward decreased RBC, HGB, and HCT were also observed
in both male and female dogs, but these findings were
considerably less consistent than at 3000 ppm.

Copies of summary pages for these parameters (from
the study report} are presented below.

g7



2N z{4% - 13 SUMITHEIN 9605

Page is not included in this copy.
Pages ¢©__ through él are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity/bf the source of product ingredients.
Sales or other commerciéi/financial information.
A draft product label. ,;/
The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

; FIFRA registration data.

The document is not responsive to the request.

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




It is concludeZ that the decreased RBC, HGB, and HCT
at 3000 ppm are treatment-related. Although
differences from control values were only slight and
only occasionally statistically significant, the
consistency across time and sexes, nevertheless,
strongly suggests a relationship to the test
material. At 1000 and 300 ppm, since the consistency
of these findings was considerably less and much more
equivocal, these findings were not determined to be
conclusively related to the test material.

No other hematological effects considered
attributable to the test material were observed. It
should be noted, however, that the study report
indicated an increased number of echinocytes {also
known as burr cells; a form of spiculated mature RBC)
in the treated dogs on at least one occasion. The
toxicological relevance of this, if any, is not known
at this time.

Clinical Chemistries - The following parameters were

examined.

Sodium Urea nitrogen

Potassium Glucose

Chloride Total cholesterol

Total Protsin Aspartate aminotransferase
Albumin lanine aminotransferase
Globulin Alkaline phosghatase
Albumin/Glzoulln ratio Lactate dehydrosgenase
Calcium Direct bilirutin

Total bilirubi=

At 3000 ppm (EZT), decreased total protein and
decreased albumin were consistently observed in becth
male and femals dogs at all collection czimes.
Statistical siznificance (p < 0.05), hcwever, was
only occasional.ly achieved. Similar decreases wers
generally not coserved at lower dosage levels.
Copies of summzry pages for these parameters are
presented celcw.
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Page is not included in this copy.
Pages &3 through éi are not included.

The material not included contains the following type of
information: ‘

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identitg;bf the source of product ingredients.
Sales or other commerciéi/financial information.
A draft product label. ;;f
The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

; FIFRA registration data.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request. '
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The decreased total protein and albumin at 3000 ppm
are considered to be treatment-related based
primarily on the consistency of the f£indings across
time anc sexes.

No other c¢linical chemistry findings were considered
attributable to the test material.

Urinalysis - Prior to treatment and at weeks 13, 26, 40,
and 52, urine samples were collected (cage pan runoff)
from all dogs for urinalysis examinations. The dogs were
deprived of food and water overnight prior to ccllection
of the samples. The following parameters were examined:

Appearance Ketones

pH Bilirubin

Volume Occult blood

Specific gravity Urobilinogen

Protein Microscopic exam. c¢f sediment
Glucose Reducing sutstances

Nc effects at-ributable tec the test material wersa
observed.

Gross Necropsy - After 52 weeks of treatment, all Zogs
were sacrificed by exsanguination while under scéium
thiamylal anesthesia. All dogs were subjected to a ful
gross pathological examination which included examination
of the external surface, all orifices, cranial cavity,
carcass, external surfaces of the srain {(cut surlace was
examined at the time of tissue prcocessing}, nasal cav‘:y

and paranasal sinuses, thoracic, abdominal and gelvic

cavities and their wiscera, and csrvical zissues and
organs.

The gross pathological examinations did not revezl anv
lesions or =2ffects r=lated to the test maczerial.

Findings wers of a nature and incildence tnat woulld
normally be z2xpected. It 1s notecd that gross
examinations =f liver and adrenal 3lands Zid not revezl
any lesions suggesting a relationship to zreatment. I:
is also noted zhat gross examinations ¢f pituitary glands
did not revesal increased :incidences of cysts in ~reazesd
iogs as zcomzzar2Z T2 Tontrol dogs see latsr under
Aistopaticlztilzal 2xaminazions).

Zrzan WNe.lgZnts rsss necrIpsies

“#eljhts an: = 3 tizs werz Zetesr:

Zhe2 Iollowir: r izgr Livear {wi:s =
sallbladier s, thyrst w.In zafzInyrol

¥LIn LT —3_as nears, =irzali. 3D
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Group mean values for liver weights are presented below.
At 3000 ppm, increased absolute liver weights and
relative liver/body weight ratiocs were observed in both
male and female dogs. The increases in females were
statistically significant and in males, although not
statlstlcally significant, were quite substantial. These
increases at 3000 ppm are considered to be treatment-
related in both the males and females. Lesser equivocal
increases at lower dosage levels could not be
conclusively related to treatment.

Liver Weights

Dosage Absolute Liver Relative Liver/Body
Level Weights (g + S.D.) Weight Ratios (% + S.D.)
(ppm) Males Females Males Females
l
0 , 270 + 60 220 + 25 2.3 + 0.1 2.1 + 0.1
100 | 240 + 33 207 + 34 2.2 + 0.1 2.0 + 0.2
300 | 266 * 7 239 + 29 2.4 + 0.2 2.2 + 0.3
2000 ¢ 271 + 36 249 + 24 2.6 + 0.4 2.4 + 0.3
3000 l 357 + 73 288 + 30* 2.9 + 0.6 2.9 + 0.4*
*s < 0.05.

N3 other absolute organ weights c>r relative organ/tody
weight ratios suggested an effect induced by the tast
macterial. It is noted that pltu-tary and adrenal weignzs
in treated animals were comparab -e to weights in contrzi
animals (see later under histopathological examinations .
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i,stooatﬁologlcal Examinations - Full sets of tissuss
f:zm all dogs in the study, as described pelow, wers
2xXC1 seu and fixed in 10% neutral ouffered formalin,
stained with H&E, and examined microscopicallvy.
Sxin Cvaries
_=2sions Cterus
Brain (entire) Mammary 3sland (females onl:
Pituitary Skeletal muscle {thigh:
Trnyroid {parathyroids) Esoohan
Thvmus Stomach
~2n3s (two lobes wich Duodenur, je’unum, ileux
mainstem -ronchil Zzlsn, =zcum, rectum

Trzzhes _rinarv ziadder
fzar. w/moh nti2 (mesencteric!
2zne marrow fIfemur) ~smph ncZe {mandibular;
izl ot s Soiztic nerve

i Zzrsizal soin
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Adrenals Gallbladder

Pancreas Aorta (thoracic)

Testes (with Eyes (both)
epididymides)

Prostate

Nearly all histopathological findings observed in thkis
study were of a nature and incidence that would normally
be expected in this type of study. Some few findings
considered related to the test material did occur,
however, in the liver, adrenal glands, and possibly the
pituitary gland.

In the liver, diffuse hepatocellular eniargement (minimum
to slight) was observed at 3000 ppm in 4/4 males ané in
3/4 females and at 1000 ppm in 1/4 males. These
enlargements at 3000 ppm and at 1000 ppm are at:zributed
to treatment with the test material. The incre=sed liver
weights at 3000 ppm also support this conclusicna.

Liver

| Tiffuse Hepatocellular

Decsage Level Enlargement
{(ppm) ] Males Females
0 | 0/4 0/4
100 ©0/4 ! 0/4
300 P0/4 g 3/4
1000 174 | 0/4
3000 [ 4/4 i 3/4
In the adremnal cortsx, an increased incidence =7 fco=al
degeneration with acicular crystalline mater:ial in =he
degenerating cells, accompanied by focal moncnuclear-
infiltration, was ncted at 3000 ppm in 3/4 males ani in
174 females and at 1000 ppm in 1/4 males. Thesz lezions

ie
are considered to be most likely related to zhe tes
material.

Adrenal Cortex

Dcsage Focal ! Focal Moncnuczlzzr
Level ' Zscersration infilzraz.=on
eleind 4a .28 Temales Males Forz_l=g
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4
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Discussion:

0070€8

In the pituitary gland, an increased incidence of microcysts
was noted in the treated dogs of both sexes as compared

to the control dogs, which had none. It is possible that
these microcysts may have been induced by the test

material, but in the absence of supporting data in other
parameters (e.g., lack of increased pituitary weights),

the finding is noted, but remains eguivocal and incon-
clusive at this time. The incidences of microcysts

observed microscopically (and also of grossly observed

cysts from the gross necropsy examinations) are presented

below.
Pituitary Gland
Dosage Microcysts Cysts
Level (Histopath. Exam.) (Gross Exam)
(ppm) Males Females Males Females
0 c/4 0/4 2/4 Q/4
100 1/4 1/4 1/4 0/4
300 2/4 1/4 /4 1/4
1000 2/4 1/4 1/4 0/4
3000 2/4 4/4 0/4 2/4

it would have been desirable toc have seen more significant
and meaningful toxicity at the highest Scsage level tested

in this study In order to more clearly Zetermine the target
organs and majcr manifestations of toxicity. However, this
is not a requirement of a chronic feedinj study in nonrodents
and the study will no:t be "down-graced"” for that reason. 1In
all other respects, the study was well zZesigned, executed and
reported.

Conclusions:

This study is classified as Core~Guideline.
The conclusions for this study are as £f:-llows:

NCEL = 300 ppm (3.2 mg/kg/day in males and 7.l mg/kg/da~
in females)

-~

[‘1
W]
[
i
o
o
“. O
e
U
Lol
2]

{27.7 mg/kg/3ay :n Tales and
Yy in females}. Ac t~is dosag
2lar esnlargement I~ liver,

izn in adrenal c» <

6.3
<~0 .3
5 4
e ieve.i,
_____ rzcca

'
v




00708

At 3000 ppm (HDT), also signs of anemia (decreased RBC,
hemoglobin and hematocrit), decreased serum
albumin and total protein, and increased absolute
and relative liver weights, all in both males and
females.
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The major metabolic pathway proposed based on the data
involves hydrolysis of the ester linkage, followed by conjugation

with glucuronic¢c acid, glycine or sulfuric acid.

Classifica;ion: Core~Guideline

Special Review Criteria (40 CFR 154.7): N/A
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Metabolism of (1R,trans) and (1lR,cis) Isomers of Phenothrin
in Rats (Sumitomo Lab Project 1D Nos. 340, 341, 342, 343,
502, 503; April 16, 1987)

Test Material - 1) Cl4-penzyl labeled (1R,Trans) and (1R,
Cis)-phenothrin, and 2) nonlabeled (1R,Trans)-phenothrin
T194.7% purity; lot no. Hm-1), and nonlabeled (1R,Cis)
phenothrin (lot no. Hm=2; 95.2% purity). Corn oil was
used as a vehicle for dosing.

Animals - Charles River (CD)~derived Sprague-Dawley male
and female rats 4 weeks old (repeated dose group) or

6 weeks old (low and high dose groups) were purchased from
Charles River Japan, Inc.

The animals were quarantined and acclimatized for 7 days.
Randomized groups of S males and 5 females were used in

the metabolism studies for the low~dose, high-dose, and
repeated dose groups.

Methods:

l.

2.

[9%)

Low-Dose Group —~ Randomized groups of 5 male and 5 female
rats each received a single oral dose of cis or trans
radiolabeled phenothrin preparations at a rate of 4

mg/kg body weight (bwt) in 5 mL of corn oil.

The animals were placed in metabolism cages. Urine and
feces were collected separately 1, 2, 3, 5, and 7 days
after dosing. The rats were sacrificed after 7 days and
tissues were collected for combustion analysis by LSC.

%igh-Dose Group - Randomized groups of 5 male and 5

emale rats were each dosed with a single oral dose of
200 mg/kg bwt of the cis or trans radiolabeled phenothrin
preparation in a volume of 5 mL of corn oil.

Urine and feces were collected separately in metabolism
cages at 1, 2, 3, 5, and 7 days after dosing. The rats
were sacrificed after 7 days and tissues were collected
for combustion analysis by LSC.

Repeated Dose Group - Randomized groups of S male and 5
female rats received oral doses of nonradiocactive cis or
trans technical phenothrin at a rate of 4 mg/kg bwt

in 5 mL of corn for 14 successive days. At 24 hours
after the last (l4th) dose, the rats were then dosed
with a single oral cose of radiolabeled cis cr trans
nphencthrin at a rate of mg/kg bwt in 5 oLl zcorn Sil.

thory
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Urine and feces was collected separately for 1, 2, 3,

S, and 7 days after the dose of radiolabeled phenothrin.
The treated rats were sacrificed after 7 days and
tissues were collected for combustion analysis by LSC.

4. Analysis of Excreta and Tissues - Urine and feces were
combusted to determine total amount of excreted radio-
activity. Urine and feces samples were then extracted
with solvents. Metabolites were identified using TLC
analysis by comparison to appropriate authentic standards.

Tissues were combusted directly and radiocactivity was
measured by LSC.

Results:
ot —————

More than 90 percent of the excreted radiocactivity for both
sexes and for both the cis and trans isomer was collected within
the first two (2) days for each"dose group (low, high, repeated).
The following table shows these results.

Table 1
Percent of Total Radiocactivity Recovered

Days After Administration

Low-Dose (4 mg/k3) 7 0 -~ 1 0 - 2
Males
Trans Feces 57.0 60.9
Urine 36.3 37.6
Total 93.3 98.3
Cis Feces 75.1 80.¢9
Urine 16.3 17.4
Total 1.4 98.3
Females
Trans Feces 53.4 59.5
Urine 37.2 39.4
Total 90.6 98.9
Cis Feces 66.4 79.3
Urine 12.1 15.0
Total 78.3 94 .=

High-Dose (200 mg/kg)

Males

Trans Feces
Urine
Total
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Table 1
Percent of Total Radicactivity Recovered (cont'd)

Days After Administration

High-Dose (200 kg) 0 -1 0 - 2
Cis Feces 78.0 85.1
Urine 10.3 11.3
Total 88.3 96.4
Females
Trans Feces 62.1 68.5
‘ Urine 22.9 24.8
Total : 85.0 93.2
Cis Feces 69.4 83.8
Urine 8.6 10.0
Total 78.0 .
Repeated Dose (4 mg/kg, 14 days)
Males
Trans F:ces ' 22.3 23.9
. ine 72.2 74.0
Total 94.5 97.9
Cis Feces 57.1 639.0
Urine 21.8 23.4
Total 79.9 92.4
Females
Trans Feces 26.0 28.86 '
Urine 64.7 69.1
Total 90.7 g7 ..
Cis Feces 56.9 70.6
Urine 21.2 23 .4
Total 78.0 94.0

t can be seen from the_above data that there were no
significant differences in Cl4-excretion between sexes. At the
end of the seven (7) day collection period, the total amount of
radicactivity collected was close to 100 percent for the varicus
groups.

Excretion into the urine for the trans isomer was higher
least douzle) than that with the cis isomer in the low- and h
dose grouzs.
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In the repeated dose group, the excretion was threefold
higher for the trans than for the cis isomer.

Although a pharmacokinetic analysis of radiocactivity was not
reported, the T 1/2 of the cis and trans isomers is considered to

be a few hours. This result sSuggests that there is no significant
bicaccumulation of phenothrin in rats.

At the end of 7 days, the maximum percentage of radicactivity
which was not in feces or urine was very low. Approximately 1
percent of the dose for low-dose males (cis isomer only) and 4
percent for low-dose females (cis isomer only) was not present in
excreta.

In contrast, 100 percent of the trans isomer at the low dose
was present in the excreta of both sexes.

At the high dose, 6 percent of the trans and 2 percent of
the ¢cis isomer was not present in excreta in males, whereas 6
percent of the trans and 3 percent of the ¢is isomer was not
present in excreta in females.

For the repeated dose group, 1 percent of the trans and
4 percent of the cis was not excreted in males, whereas 1 percent
of the trans and 3 percent of the cis was not excreted in females.

Tissue residue analysis by combustion showed that the fat of
both sexes contained the highest levels of radicactivity for all
groups.

Additionally, the cis isomer was present at 2 to 10 higher
levels in fat tissue in comparison to the trans isomer for both
sexes and all groups. The only other significant amounts of

radioactivity were found in the skin with hair and the carcass.

The following table shows Cl4 tissue residues 7 days after
administration of (1R,trans) or (1R,cis) phenothrin.

Table II
ng Phenothrin Eguivalent per
Low-Dose (4 mg/kg) Gram of Tissue
Males
Trans = Fat 41
Skin 4
Carcass 5
Cis - Fatz 400
Skin 13
Carcass 25
_6_
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Table II (¢ont'd)

ng Phenothrin Equivalent per

Low~Dose (4 mg/kg) Gram of Tissue

Females
Irans - Fat 25
Skin 3
Carcass 5
Cis - Fat 250
Skin 19
Carcass 16
High-Dose (200 mg/kg)
Males
Trans - Fat 9.8
Skin .4
Carcass .8
is - Fat 21.1
Skin -9
Carcass 1.8
Females
Trans - Fat 2.6
Skin .2
Carcass .3
Cis - Fat 22.4
Skin 1.1
Carcass 1.3
Repeated Dose i4 mg/kg)
Males
Trans - Fat 87
Skin 5.2
Carcass 8
Cis - Fat 590
Skin 18
Carcass 45




Table II (cont'd)

ng Phenothrin Equivaient per

Repeated Dose (4 mg/kg) -~ Gram of Tissue
Females
Trans - Fat 120
Skin 9
Carcass 8
Cis - Fat 670
Skin 43
Carcass _ 39

There were no substantial cifferences in the identity or
amount of metabolite excreted into the urine and feces for either
cis or trans isomers among the three dose groups.

The major urinary metabolite was 4'-OH-PB acid sulfate.
This metabolite was present at levels ranging from 10.2 to 28.3
percent for both cis and trans isomers in the low dose, at 6.8 to
27.6 percent for both cis and trans isomers in the high dose, and
at 16.7 to 55.4 percent for both the cis and trans isomers in the
repeated dose group.

The higher levels of this metabolite in the ¢is and trans
iscmers in the repeated dose group indicates higher levelsS of
gastrointestinal (GI) tract absorption at the repeated dose level.

The amount of t-phen and c-phen excreted in the feces is
considered to represent the part of the dcse that was noc: absorbed
into the GI tract. For the low-dose and high-dose groups, the
amount of t-phen and c-phen in the feces ranged from 40.6 to 60.4
percent. 1In the repeated dose 3roup, t-phen and c~phen lovels
ranged from 13.8 to 24.8 percent. This finding also demcnstrates
the increased amount of phenothrin absorbed into the GI tracz in
the repeated dose group.

The following table illustrates the major excretory metabolites.
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The amount of parent compound excreted into the feces of the
repeated dose group was 14 to 16 percent for trans isomer and 17
to 25 percent for cis isomer.

In contrast, the amount of parent compound excreted into the
feces of the low-dose group was 44 to 45 percent for the trans
isomer and 41 to 44 percent for the cis isomer.

The higher amounts of ¢is and trans isomer excreted in the
feces in the low dose and hig -dose grou groups suggests a lower rate
of absorption of the parent Lnto the GI tract in these groups.

This 1nterpretatxon is supported by the fact that at the
repeated dose the urinary major metabolite, 4'-OH-PB acid sulfate,
appeared at levels of 51 to 55 percent for the trans isomer and
16 to 18 percent for the c¢is isomer. In contrast, this metabolite
level in the urine of the low-dose group was only 25 to 29 percent
for the trans isomer and 10 to 14 percent for the ¢is isomer.

The metabolic pathway proposed for phenothrin based on these
data (as presented in the report) follows.
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Discussions

The results of this metabolism study shew that nearly 96 to
100 percent of the orally dosed cl4-phenothrin was eliminated
in the feces and urine within 7 days. Cl4-residues in tissues
were very low with the exception of the f£at tissue in both sexes.
Additionally, the cis isomer was present at 2 to 10 higher
levels in fat tissue in comparison to the trans isomer for both
sexes and all three dose groups. The only cther significant
amounts of radioactivity were found in the skin with hair and the.
carcass.

The major urinary metabolite was 4'~OH-PB acid sulfate which
accounted for 6.8 to 17.9 percent of the cis isomer and 14.8 to
55.4 percent of the trans isomer.

There were no apparent significant sex differences between
cl4-excreta, Clé4-tissue residues, and amcunzs and identity of
metabolites.

The T 1/2 is estimated tc be only a few hcurs. The absorption
of phenothrin by the GI tract (reflectec¢ in the percent of radio-
activity in the urine) was significantly greater for the repeated
dcse sroup than the low- <cr high-dose group.

Excretion intc the urine was higher {zz least double) for
the trans isomer than Zor the cis isomer in the low~ ancé high-
dose groups. Urinary excretion of the trans isomer was threefold
hizher than the cis iscmer in the repeatsc Zose Jroup-.

The proposeé metazolic pathway of prencthrin shows that

hvirclysis of the ester linkage and coniugazion with sulfuric
acid, glucuronic acid and/or glycine is zhe preiominant pathway,

Wllfinrrs gl Tor i B/ A

William Dykstra, Reviewsar dwin 2udd, Section Head
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