MEMORANDUM - Ocr 03 9

‘g _ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
e WASHINGTON, D.C. 20460 -
' -
Qo9
- OFFICEOF
PESTICIOES AND TOXIC
SUBSTANCES

SURJECT: Carbaryl

FROM:

THRU:

Data Call-~IN, 90-day Response
‘ . Submission No. 5404776

Submission No. $420168

Chem, No. 056801

HED Project No. 2=-0082

| | TOX Chem No.: - 160
Ray Lan&W‘ ' :
Review S on I

Toxicology Branch Il
Health Effects Division (H7509C)

Larry Schnaubelt, PM 72
Reregistration Branch

Special Review and Reregistration Division ( 8W) '
. I 7/2?/7 2
Mike Ioannou, Section Head . .

Review Section I
Toxicology Branch II
Health Effects Division (H7509C

Marcia van Getnetta?dsranch Chié W) wﬁ“@{ 9 /27/72—

Toxicology Branch II
Health Effects Division (TS-769C)

Registrant: Rhone-Poulenc Ag Company, letter of August 9, 1991

Action Requested: Response to Toxicology Data Requirement 158,340

1. Request to upgrade a One-Year Feeding Study in Beagle Dogs
found deficient in Toxicology Review of October 29, 1987
(DER 006401), with the information provided in a S5-week dog
feeding study.

2, Data waiver for Dog Teratology Study (83=3). This study was
. requested by Peer Review Committee for Reproductive and
Develomental Toxicity, June 16, 1989,
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Conciusiom 1,

2,

09776

The 5 week dog feeding is acceptable and pfovides the data
requested to upgrade the 1 year dog feeding study. '

Considered tbgethet ‘tne 5 week and 1 year dog feeding studies

. satisfy the toxicology data requirement (83-1) for a nonrodent .

chronic feeding study. Based on the 5 week dog feeding study, the
Toxicology Review of October 29, 1987 (DER 006401) of a One Year
Oral Toxicity Study in Beagle Dogs is ammended as follows:

Cholinesterase
NOEL = 45 ppm (males 1.43 anc females 1.54 mg/kg/day)

LEL = 125 ppm (males 3.37 and females 3.73 mg/kg/day)
. with a significant decrease in plasma (23%) and
brain (20%) cholinesterace activity for females

at this level.

With the supplementary information provided by the 5 week dog
feeding study (MRID 420228-01), the 1 year dog feeding study
(MRID 401667-01) may be upgraded from Supplementary to Minimum
rather than Guideline because of the variability of brain
cholinesterase values reported in the 1 year dog study.

The FIFRA 88 Review Committee of September 17, 1992 recommended
that the Peer Review Committee for Reproductive and Develomental
Toxicity consider the data waiver for a dog teratology study.

Consideration Given this Request:

A One Year Oral Toxicity Study in Deagle Dogs was reviewed
October 29, 1987 with the conclusion that a cholinesterase

NOEL was not demonstrated at the lowest level (125 ppm) fed.

In this study carbaryl was fed at 0, 125, 400, and 1250 ppm

to 6 animals/sex/dose for one year. Considerable variability

in brain cholinesterase activity was reported in males and females

‘fed all three dietary levels as compared to the control values.

Additional information on historical control data for plasma,
erythrocyte, and brain cholinesterase in the beagle dog was
requested accompanied by the methodology for determination
of cholinesterase activity (DER LJ6401, copy attached).

The requested cholinesterase historical control and methodology
information was reviewed March 16, 1989 with the conclusion

that a cholinesterase NOEL was not demonstrated. A significant
(p<0.05) decrease in plasma (23%) and brain (20%) cholinesterase
activity was reported in females fed the 125 ppm level for one
year (DER 007086, copy attached).
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on
 Subsequently, the registrant met with members of Toxicology
Branch II on July 12, 1989 to discuss the conduct of a 5 week

dog feeding study composed of three doge levels (including 125
rpm level) plus controls co demonstrate a cholinesterase NOEL.,

fn the one year dog study, plasma and erythrocyte cholineasterase
activity peaked at five weeks and remained relatively constant for
the duration of the study. This S week study was to simulate the
one year feeding study in experimeral design except hematology,
clinical chemistry, organ weights and histopathology were not
required, S

The 5 week study in dogs is without effects on plasma, erythrocyte,
and brain cholinesterase activity in males and females at levels
of 20, 45, 125 ppm as compared to the control values. By comparison
females at the 125 ppm level in the 1 year study exhibited a
significant (p<0.05) decrease in plasma cholinesterase activity
(19-23%) during weeks 5 to 26 as compared to the control values.
Plasma cholinesterase activity was not significantly decreased for
females by week 52 or for males during weeks 5 to 52 of the study
at the 125 ppm level, ‘ .

Brain cholinesterase activity in the 5 week study was comparzble
between the control and the three dietary levels tested. However.
in the 1 year study brain cholinesterase activity was variable
without an apparent dose response relationship in males and females
fed the 125, 400, and 1250 ppm levels, The variability in the
methodology for measuring brain cholinesterase was also apparent

in the 2 week range finding study where dogs were dosed at 50, 100,
200, 400, 800, and 1600 ppm without an apparent dose response
relationship in cholinesterase values (DER 006401).

The subchronic toxicity study in which dogs were fed carbaryl
for 5 weeks does not satisfy the acceptance criteria for a
guideline (82-1) nonrodent subchronic feeding stwdly.

However, this 5 week feeding study is acceptable and does provide
the information requested in toxicology review of October 29, 1987
(DER 006401) and March 16, 1989 (DER 007086) for the 1 year dog
feeding study.

Wwith the supplementary information provided by the 5-week dog feeding
study (MRID 420228-01), the 1 year dog feeding study (MRID 401667-01)
may be upgraded from Supplementary to Minimum, rather than Guideline,
bec;;lse of the variability of brain cholinesterase in the 1 year dog
stu L 4 ’ N
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Consideration Given this Request (con't) ,

‘Based on the 5-week dog feeding study, the ;I'oxicawgy Review of
October 29, 1987 (DER 006401) of a One Year Oral Toxicity Study

in Beagle Dogs is ammended as follows:
Cholinesterase NOEL = 45 ppm (males 1.43 ard females 1.54 mg/kg/day)

LEL = 125 ppm (males 3.37 and females 3.73 mg/kg/day)
with a significant decrease in plasma (23%) and
brain (20%) cholinesterase activity in females

at this level.
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i' m i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\ ke WASHINGTON, D © 20460 .
‘.'. —t 3 ’ . B
wT 26 a7 , 006401
. mreicE OF

PESTICIOTS AND TOKIC SUBSTANCES

Subject: Me-Year “ral Toxicity Study in Beagle Dngs
Zaswell Ao 160N : : .

roe: Pay landol- . ‘ .
Paviaw Sect:sn s} ‘ RSP
Toxeology HBranch CHED  (TS-769).%- = 7

e iarry Schnaubelt, ™ 812

Insecriciuie Roxlenticide Branch
Reaqistratior NMvision (TS=767)

T R. Bruce .laeqer, SL.'ﬁion Head 4{?{ 7
. Review Sectinn #} “U ”{ﬂl! /
AN

Toxicology Branch / IFD  (TS~769)

Recarmmendation: A choli_nesterasé no effect level cannot be
Jemonstrated bhased on the information available.
Additional data are needed,

Orain cholinesterase activity was variable in males

and females fed all three dietary levels and Jepressmi
significantly (p¢ 0.C5) for famales as camarer

to “he concurrent control values. Insufficient data :s
available to determine whether carharyl has a xmpauut
related effect on plasma, erythrocyte or brain
cholinesterase activity.

Additional data is requested from Hazleton Laboratories
for the range of brain choline sterase values ohserved -
their dog colony. The methodolugy for the autamated brain
cholinesterase dererminations used in this study are
also requested. ’

[BEST AVAILABLE torY )
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-Reviewed By: Ray Landolt/Dr. louis Kasza
Section I, Toxicology Branch (I1S-769C)
Secondary Reviewer: R. Jaeger, Section Head
Section 1, Toxieoloaqy Rranch (TS-769C)

AT ICNLIATION REPORT

Study Type: fﬁe-'x‘vz.ar “aaling - Nog TOX Chem No.: 160
RID Mo.: 4C1667-01

Mata: Marsh 19, 1oa"~

Test Material: larbary) (M%) “echaiaal

N A
Sponsor: ‘nion Carta e

‘Testina Facility: ‘'laz:ot-n laboratories

Title of Report: Me—\'éar Oral Toxicity Stuly in RBeagle Moas

Author: N. Nicki ﬁam;da. M,
Conclusion:

Claési_fj.cation of Nata: Supplementary

Deficienc;:

A cholinesteras? n: offect. level was not demonstratel in
this study,

Systemic NDEL - 400 ppm ‘

LEL ~ 1250 ppm with a significant (p<0.0S) decrease
in iy weight cain (50%) huring weeks 0-5,
4 _ma significant decrease in food consumptinn

- (23%) and a'significant (p<N.05) decrease in

albumin values during weeks 13, 26,and 52
Ny 3,5,and 11%,respectively reported for this
Aietary level.

Chelinesterase NOFL amd LFT. cannot be letermined withmut
additional cholinesterase :lata requeste] on
the hisrtrrical control animals.

BEST AVAILABLE COPY
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-Coneclusions:

The variahility of brain cholinesterase determinations in these dog studies
is difficult ro interpret without additiorial data. For example, brain AChE values
are presental below for the ane year study camparied to the 2 week feeling study.
(copy- attache!). Contr~) animals were not included in the two week feeling study

Male frain ACWF

Dietary level © 1 year © 2 week . ! year 7 el
el g Sumol'g el Tyt

s - 11.3

1250

1600 . 4.2 : 4.6

- —— st s w4 hGn s i  e—

The brain AChE activity for the females fed 50 ppm carbaryl in the tw- week
study is higher than the control data in the one year study. The male data do not
‘lemonstrate a dose-related effect due to the variability in brain AChE levels.
Data of this nature are extremely difficult to interpret without additional Adata
on the analytical methodology for preparing and measuring brain cholinesterase,

as well as variability in control data for beagles at Hazleton lLaboratories.
These data must be provided. :

Plasma AChE activity for females fed 125 ppm carbaryl was sianificantly
(pe 0.0%) decreased and ranged fram 19-23% depression campared to concurresn:
" controls during the course of the study. When “hese same data.were arparad
to each dog's baseline pre-dose data there was no apparent effect av 125 prr.
An individuzl animal serving as its own control, with relevent baseline -lata,
is considered nmore meaningfull than a cumparinson to a control group mean.
However, as with brain AChE, Toxicology Branch requires additional information
" on historical control data for plasma and erythrocyte cholinesterase in beagle
dog fram Hazleton Lahoratories. Such data should include the standard deviation
for the sample size examined. : .

~ [EST_AVAILABLE CoPY )
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Materials: : - ' 0097?8 ,

1. Test Material - Carharyl Techm cal is »n nff-white powdler,
Tlentified as ‘. 110 3-6 with a purity of 29 percent.

Test Animals ~ Twent '-four male anrl twenty-four female,
IR 3 A <denk-s] : nurebre! beagle logs weighing 6.0 ra
2.3 vy Y oales nd 5.5 o 7.2 kg for females were

i &l intey four hetary levals of 0, 125, 400, and 1250
o of s1¢ inimals sex level.

Sty Nesign:
1. Test Group Jse level No. Males No. Femules

opm
0 6 6

Oeptrol

tow 2 125 A Q

Mj 3 3 0 L P
High 4 1280 . 6 i
NDiet Pregaratmn - A premix was prepares fresh wee‘:!y

ft—m which the Tapirel Amant «as usel to Frepare the
lintary 1, sels fel,

weakly sarples friun each dietary level were pooled fram
weeks 1 to 4 anl every 4th week thereafter arndd submitted
for verification f «vncentration analysis. Carbaryl
- (99%) was stable in the diet for up to 3 weeks when eithar
vept frozen or stored at roam temperature.

NDiet Concentratim Analysis Over the 52-Week Per.od

Test Group Target Dose Level Percent of Target
pEm
Tontrol 1 0 S ot detected
Lrw 2 125 97.12 - 108.9
3
A

Mirl 220 98.0 - 108.2
Hgh 125¢ 399.1 -~ {19.7

BEST AVAILABLE COPY) )
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The hasal diaet (Purina Certified Canine Diet “h. 5007)
and tap watar fwiaq an aut-imted watering systam) were
available ad libit.gm,

Statistrcal Analysis - weekly toly weights il €
consumption, * st Tweeks 1-52) fasl consumption, ~linia!
mathology fexcluling <ell morpholagy anl urinalysis L as,
arl wraAn wer hn laca oF cthe conteal arvap wsere el
sTanisticalls < ~he farg fram the same sex ~f the »rasral
Arups. Tese S hwyageneity of variances and AMMWA are
2aluazel gb 2Tl 1Y mervent wwe~tailed probability level.

- neral vs. ~rpouni-treated Jroup mean camparisons wers

valuatel ar the 5.0 percent two-tailed probabilivy level.
Ywlinesterase amivity «7s evaluatal by single factor
analysis of wariance and Nunnett's t-test.

Quality Assurance - Patricia L. Range, Mazch 18, 1987,

Methods and Resuits:

1.

bservations - All dogs were ~bserved twice dajly for
mortality and once dajly €ar clinical sidgng of pharmacnlogic
effects. All animals were housed individually.

Al \h deaths were repnrted luring the duration of the
stuly. '

b} The frequeacy of occurrenca of pharmacotoxic signs
for each Jdog cver the 52-week pericd show a greater
incidence among the high-dose {emales of emesis,
lacrimation, salivation, and tremors.

10€4):
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2. Bty weights were remried at the beginning cf each week. - - 0097’73
A significant (p ¢ 0.05) lecrease in body weicht qain (50%) 7
w13 reportel for the high -lose females ducing seeks N=% of
stuly. A slight :lecrease in txx)v weight gain turing weex;
6t 2 of 4 nercent and during weeks 28 to 36 of 6 percent
@as “rservel ¢ rhe high-loge famales. The terminal
boaly weight o mles fol the low, mid and high dietary
levels were greater than the control body weights tw 8, @,
and 15% respect jvaly.

Foox] consumalion «as recoried inlividually st the and nof
each veek. A (non-significant) decrease in forxl congumpt. inn
«as ohserved far famales of the high—dose level of 21 anl 2@
pmrcent liriar wwks 3 and 6 foll-wed by an 18, 24, ! é
mroent lecrease ring weeks 27, 28, and 29, cespexct1vunly,

‘vhthalmoloni @ axaminarions ~ere performed an all -lis
PRI v putianion of treataent and furing e g
woek of the sraly as1tay o sliv lamp and an indirec
phthalmsorpe. B lose-related ophthalmic abnormalir ies
wrae lservs], )

lavel s eples Sor hamtology and clinical chemjstry
leterminati.sns were ~allectel prior to the initiation ~f

the stuldy (weok -2), rhen in the moming before feeding

the dietar, levels of carbaryl Jduring weeks 13, 26, and 52 of
e stady., : ’

. 3) Hematology - ™e following (X) parameters were
Tetermined: :

Hematocrit (HCT) Total plasma protein (TP)
Hemnglobin (HGB) Leukocyte differential wonunt
Lauke~te count (WBC) Mean corpuscular HGB (MCH)

Eryt* - ‘cyte count (RBC) Mean corpuscular HGB conc. (MOHC)
Platelet ‘count ' Mean corpuscular volume (MCV)
Clotting time X| Prothrombin time

Heinz bodies . X| Cell morphology

Y EEE]

At the high ‘lietary level, male leukocyte count was

2lavatei ahove the control values during the pretreat-

ment interval (168), at the l3-week interval (13%),

reing significant'y (p < 0.05) elevated during the

26th ant 52nd week by 37 anl 48 percent, tespactively.

The segments] neutrophil count of males fed the high

dietary level was elevated above the control values -

At the pretre.ument interval (221), the 13-week

interval (272), the 26-wmek interval (44%), twring

significant {p < 0.05) at the termination of “he

stuly by 63 percent. A significant decrease in male C e as

‘lotting time was roported lurir, ) e Nwmek iater.a) gL 4:’1 ,
~ for the mii (179) and high {212) dintary levels. ) '

R0 RPN
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b) Clinical Chemistry -~ The fotlawing (X) perawrers " o
were leterminad: ' i : 0CO7 /R

Flectrolytes: rher:

Calcium Altsimin

Chlorile -

Magnesium -

Phosphoraus

Potassi-g

i Sxdium

Enzymnes -

X| Alkaline phosphatase

- | Creatining phosphokinase

X{ iactic acid dehydronenase Albumin/globulin ratio

X| Serum alanine aminntransferase Creatinine (at 26 and
{alsn SGUT) 52 weeks only)

Serum aspartate vrnotransferase '
{alsn ST

“etlewarglohn

Garmma qlutamyleransforisae

Creatine Xinige

Tirect vilicubin

P

Blond urea nitrogen
Chwlesterol
Glohulins

. Glucose
Total Bilirubin
Total Protein
Triglycerides

KA HMAXAXRK

Feamle 1livenin values »f the himh ‘lietary level were sinificantly
(p £ 0.0%) .lecrease) luring weeks 13, 26, 52 by 9, 9, and 11
percent, respectively.

Blood creatinine leve.s were determined only for the 26 ani 52 weak
intervals with the three :lietary levels comparable to the contrsl
values for these two intervals.

Gwlinesterase - Determined weekly over a 3-week perial prior to treql wnmt,
then at 3, 13, 26, and 52 weeks for pPlasma and RBC activity. The thr.e pre-
treatment values for each subject were averaged to obtain a mean prot eyt -

. ment value for that subject. Blood samples taken for choli-msterase Activity
were collected two hours (midday) after the daily feeding perind. Tissue for
brain cholinesterase activity was taken, from the right hemisphere, twn
hours after the two hour feeding at the termination of the study.
Atwnalyzer was citel for the determination of cholinesterase activity,

1) The percent mean cholinesterase inhibition
relative to the respective concurrent control
values is presented in the following table.

Male - Mean Mholinesterase Activity (%) Tnhibitien

i et.;a:'y Interval - Week

- . - - —— .

level > 13 L . -
Gtoup _ppn  Plasma RBC Plasma RBC Plasma CRBC ilasma 2% Brain

14 i1 13 14 13 6 4 T L
36 23 - M4* 28* © 35 19 * 20 32
66*  Sé* 57*  49* 59*  46° 58* 53 25

- L 00041
(BEST AYAILABLE COPY |
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Female ~ “fean ™hnlinesterase -“\ctiVity (3) Inhibition”
Pietary Interval - Week e
level ____5 13 %6 ... 52
froup T ppm Flagma  RBC Piasma RBC  Plasma  REC  Plasma PBC
2 125 2¢ 13 23* 3 19* 9 12 7
3 4n0 . 3L 34 28* 29+ 26+ 20¢ 9 . 18
3 1250 e0* 8¢ 57 29 uge 37e 47*  30¢

Cereem e e - ———

Sramfitant by h“farent fran mean omtrol value (p € n.n5),

2) The percant € mean cholinesterase inhibi®ion
relativa » the pretreatment onntrol values s
present.el g cha fol lwing table.

aleo= tleer felrearorase Activity (8) Inhibition
et ary

level

Group T pym

-— —— i o i

. - .5.2. - - .
Plasma  RRC

Interva 1_-— Week

WS RV —
flasma ROC Plasma Plasma RRC

n 0o .4 -1 5 -1 -3 5 -12
125 15 13 13 17 14 0 9 -5

1
2
3 400 J6 28 2 33 Kk} 17 32 13
4 1250 64 45 54 36 57 26 58 31

~ Mean Cholinesterase Activity (%) Inhibition

Nietary Interval - Weck .
Level H 13 26 52

‘pran Plasma RBC Plagma RBC Plasma RBC Dlasma

0

1.4
-4
1250

7 13
14 4
37 22
63 kL)

1
11
)
57

8
13
3

9

-2
3

A

54

=12
0
L7

(B
8

2

53

34

In Vitro cholinesterase studies- The Isg of carharyl

9 n the bhlosl frun untreated stock animals was
daterminel to 1w around 10M for erythrocyte and at
around 10~ for plaama cholinesterase in both
male and female beagle dogs. o apparent reasnon «As
Jiven for the :lifference in gsensitivity of the

ury*ii xcyte/plasma chnlinestarase activity determined

in vitro versus in vivo. Plasma cholinesterase activity
1s more sensitive than erythrocyte cholinesterase
activity wher, measured in viva, :

- . 096471
o DS MMLABLE COFT)
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Urinalysis - Urine samples were :mllected fran cage pan
runof'f in the moming before the daily feeding period and
on the day following the day blood wa~ drawn for cholines-
terase letermination. The following (X) paransters were

- deternined:

Glucose

Ketones

Bilirubin

Bleod

Nitrate

Urobi linogen
Rerluicing substances

Rppearance .
Volume

Speci fic gravity

pH

Sediment (micraso:nic)
Protein .

Mo adverse findinas were reported related to the «i'ef ary

levels fel.

Sacarifice and IMathology After 52 weeks nn stunly, all »f

the -logs were exsanaquinated while under the influence of

sorlium thiamylal anesthesia.

te qross patholoical examination,
«nllected for histological examination, and the (XX)
organs were weighed

Digestive system
Tongue
Salivary glanvls
Esophagus
Stamach
Ducdenum
Je junum
Ileun
Cexum
Colon
Rectum
Liver
Gallhladder
Pancreas
Respiratory
Trachea
sng

AR X)(§><><XXXXXX><

X§)< K‘QX

EERE

<

Cardjovasc./Hemat .

Aorta

Heart

Bone marrow
(sternum)

Lymph nodes

Spleen

Thymus

Irogenital

Kidneys

Urinary bladder
Testes
rpididymjdes
Prostate
Seminal vesicle
Ovaries

herus

Gruss Pathology

X

xX

All animals were subjectel
the (X} tissues were

Neurologic

Brain

Periph. nerve-

Spinal cord (3
level)

Pituitary

Fyes {optic .)

Glandular

Adrenals
lacrimal gland

Mammary gland
Parathyroids
Thyroids

Other

Bone

Skeletal miscle
Skin :
All gross lasinng
and masses
Scjatic nerve

'h gross pathological findings were -irmecved relates)
ty Y lierary levely Fel,

1611
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Organ weights -

‘i, Absolute weights - A significant (p< 0.05)
increase .fﬂtg in absolute *‘ver/gallbladder

- weight was reported for m .3 fed the hijh
dietary level. Male absolute pituitary weights
were decreased (not significant) for the low,

mid and high levels by 8, 15 and 22%, respoctively
as camared to the control values,

7rgan to body weight - A gignificant (p< 0.05}
-lecrease (27%) 1in relative thyroid to body
~eight was reported for males of. the high
iietary level as compared to the contrnl
values. Liver to body weight ratio for males
fad the high level was elevated (not signifi-
cant) by B% as comparad to the controls. Male
relative pituitary weights were decreased

(not significant) for the low, mid and high
dietary levels by 11, 22 and 33%, respectively
as compared to the control values.

Organ to brain wei - Liver ‘to brain weight
ratio for males fed the high level was elevated
(not significant) by 21% as compared to controls.
Male relative pituita.y weights were decreased
(not significant) for the low, mid and high
dietary levels hy 9, 18 and 27%, respectively

as compared to the controls.

The variaticus in male organ weights reported
- for liver, thyroid and pituitary are of ques-
tionable cignificance without collaborative
effects for clinical chemistry and histopatho-
logical changes. ' v

Microscopic pathology by Louis Kasza, Branch Pathologist,
marorandum of June 15, 1987{copy attached). ,

" INTRODUCT ION

Pathologic evaluation of the 'One~Year Oral
Toxicity Study in Beagle Dogs with Carbaryl Technical'
was forwarded to me by Dr. Farber and a particular
rejiest was addresgsed to me hy the Section Head,
Review Sectinon #1, R. Bruce Jaeaer, on June 3, 19R7.
The request was as follows:

‘In connection with the memo fraom Dr. Farber
requesting a review of the pathology data in. the
one-year dog study for carbaryl {received
5/18/87), please pay particular attention to the

- CREST MAILABLE 00@
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urinary system., Earlier dog studies demonstrated
an excretion of amino acids suggesting possible
effects on the nephren. There was no evidence
of similar effects in rats or mice. Your
professional opinion is greatly appreciated.’

"MATERIALS AND METHODS

The sutmary incidence table was evaluated in
Hazleton's report HIA Study Mo. 400-715. The incidences
of pathologic changes were campared in test greups
versus control group in male and female animals. The
-tahulated vesults are presented in Table 12 of the
Canpany report. The grades of lesions were listed in
each individual animal and the surmarized rasults are
tabulated. Grading the lesions, I followed the
teminology of the investigating pathologist. In the
attached table, T have summarized the results of the
qraded 1esmns

"RESULTS

There are no significant differences in the
pathologic changes between the control and test
groups. It should be noted that all listed kidney
lesions represent relat‘vely minor changes wh.ch are -
frequently observed in dog kidneys. E\.u-t.hermre, .
when the grades of lesions were campared in control
and Lest groups, sn;ni ficant differences were also
not found.

"CONCTUSION
Based on the presented data, campound-related

changes in the urinary system in the pruu;ted one-
year do:; study could not be establis

Hl

co- THEST RVNILABLE €O c"\
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‘UMITED STATES ENVIRONMENTAL PROTECTION AGEMNCY
' WASHINGTON,. D C 20460

. RN AT
HLLT. 1 Ak TR LB TANCES

SUBJECTY: Lwvaluation of Pathoiogie Findings in Urinary System.
One-Year Oral Toxicity Study in Beagle Doy:
with Carbaryl Technical.
Caswell No. 160. .

Louis Kasza
Eranch Pathologist )
Toxicolongy Branch/HED, TS-769

trute Janzer, Sect.on tead
eview footion sl ) :
T s loue Aranch,HED T3-769)

: © e e e

AR A R
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~ Pathelocic evaluation of the “One-Year Oral "axiciy
study in 3Beagle Doys with Carbaryl Technical” was forwarded
to me Hy Dr. Farber and a particular request was addressed
to me by the Section Head, Review Seaction #1, R. Bruce Jaeger,
on June 3, 1987. The request was as follows:

“In connection with the mes » from Dr. Farber
regquesting a review of the pat!olngy data in the one-
vear dog study for carbaryl (raceived 5/13/87), please
Fay particular attention to the urinary system.

Earlier dog studies demonstrated ar excretion of

amino acids suggesting nossible effects on the nephron.
There was no evidance of similar _fects in rats or

mice. Your professional opinion 1s greatly aporeciated.”

MATERIALS AND MET.JDS

The summary incidance table was evaluated in Hazleton's
regcort HLA Study ilo. 400-715. The incidences of pathologic
changes were compared in test groups versus control group in
male and female animals. The tabulated results are presertcd
1n Table 12 of the Company repo=t. The grades of lesions
were listed in each iadividual aninal and the summarized
results are tabulated. Grading the lesions, I followed the
terminology of the investigating pathologist. In the attachad
table, I have summarized the resulilts of the graded lesions.

A

CREET MALABLE 22




- | 06977F
| | : 115101
- Bruge Sadper. festiomodGad 009776

e

There are no significant differences in the pathologic
changes between the control and test groups. It should te
noted that all listed kidney lesions represent relatively
minor changes which are frequently observed in dog kidrers.
Turthermore, when the jrades of lesions were compared 1n
ccnerol and :est grougs, significant differences were 11iscC
nct found.

v -a
.

Bamees on e 1resented data, compound-related ocholies
s et 1, the presented cne-yvear dog study oau

>3 T, Yarber, T&=-7n.
#. wandole, TS-"673
w. Burnam, T75-769

Attachment
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Page\ \_ is not included‘ in this copy.

Pages througﬁ : are not included in this copy.

.

The material not included contains the following type of.
information: -

Identity of product inert ihgreaients.
Identity of product inert'impqrities.
Dgscriptioﬁ of the_product manufacturing process.
Description of qualitf control procedures.
Identity of the source of product ingredients.
Sales or other coﬁmerciai/financial information;
A draft product label. |
- Tﬁg product qonfidgntial statement of formula.
/igformation about a pending registration action.

__kii FIFRA registration data. |

| The document is a dup;icate 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.




GRADES
CARBARYL. TECENICAL

STiNY

DIAGNQOSES
Mineralization
Minimal ) - T 5/6
Slight ) 0/6é
Pigmentation -
Minimal ' 0/6
Slight , : 1/5
‘Reéeneration
Minimal . 1/6
Slight ‘ 0/6
Mononuclear Cell Infiltration
Minimal 0/6
Slight 0/6
Fibrosis
Moderate 1/6
Pattf,Changes )
Minimal ~0/6
- Slight 0/6
. Moderate 0/é
S
s»Pelvic Inflammation
N 0/6

=2 Minimal
-t

MALE GROGUPS

- e

5/6
n/6

0/6

o/é

n/e
o/e

0/6
o/e

o/6

0’6
0/6
0/6

06

BEST AVAILABLE Copy

~—-

o't
0/6

i/6
0/6

2/6

1/6°

176

0’6

RN

0.6

OF KIDNEY LESIONS
N ll}'Af‘I E_1r lh."i

50

o/6

0/6
2/6

A

S

LS

T

5;")
1/6

G/6
0/6

o/6

1/6

2/6

- 0/6

0/6

270
176

06

u’6

FEMAL

0/6
0/6

1/6
/6

. 276

n/6
Y

5,;' v
nrze
/6

176
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Two~Week fose Range~Finding Nral Toxicity Stwdy in Beaale Toas.
Hazleton labmratories ‘. HIA 400-716, June 26, 1985, Ace. b,
401667-01.

Procedure

To select the .lnge levels for the l-year cog feeding
study, the technical material (99%) was administered in the diet
to six groups of one male and one female. (28- to 37-week-old)
beagle dogs for 2 weeks at levels of 50, 100, 200, 400, 900; and
1600 ppm.  Mb concurrent control group was degsignated for this
study. “Criteria evaluated for campourd effect included mortality,
body weight gain, appearance, and behaviors, foox] and compound
consumption; clinical laboratory studies (hematology, clinical
chemistry, and urinalysis); ophthalamwlogic examination, gross
necropsy findings and orqan weight data. -

' Resulté_s_

1. Gross Cbservations - There was no mortality and no

' apparent changes in hody weight gain among the tast
groups of efther sex. Salivation was observed for the
female fed the 1600 ppm level on day 2 of the study. In
general, all female dogs fed dietary levels of 50, 100,
200, 400, 800, and 1600 ppm exhibited a decresse in food
oonsumption by the conclusion of the study. However, no
generalizations were apparent for the food consumption of
males fed the corresponding dietary levels.

2. Hemtology-A 42% decrease in male clotting time was cbserved
for the 1600 ppm level at the termination of the study as
campared to the pretest value.

3. Clinical Chemistry - N appaéont dose related changes
between the terminal and pretest values were cbeerved.

4. Cholinesterase - Blood and brain tissue obtained for
cholinesterase determinations were collected from unfaste:!
dogs. The following table sumarizes the plasma and RBC
percent cholinesterase inhibitiun calculated fram th» mean
pretreatment values’ and the actual brain cholinesterase
values for the six dietary levels.

i —— -

| BEST AVALL

0C977R
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*Mean pretreatment values were calculated fram three samples
collected at 4-lay intervals prior to treatment.
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Oy ? - Dmy 14, )
Jose Levsl o1 agms (5) REC ¢$) Plame ($) ABC (5) @ain umol/g
Group aon W s Female  MWpie Femsle Mpie Femalie MIs Ffemals Mie fomalg

& e - 14,8 11,4 19,1 20,6 13,3 25,7 9.3 $.6 - v,
T 6.5 19,6 11,6 9.8 16,8 19,6 10, 9.8 6.1

200 rA 29.9 8.9 f,.6 25,5 23,7 16,1 28.1 6. 4

400 35,4 4,1 32,8 40,4 8,6 41,2 3%.9 42,6 S.7

'oo ‘7.) ’.6 "., ”.0 ".’ "0, 53.3 “-9 ‘-3

1600 67,6 6710 . 4.2 . 5.2 67.4 63.0 39,4 8.6 4,6 -

By inspection of the absolute values recorded for male brain
cholinesterase activity in this study, it is apparent
that the absolute values reported for the 50 through. 1600

- ppm dietary levels are within 4.3 to 6.4 umol/g range. o
control animals were included in this study. when compared
to the mean control values of 11.3 (8.8 - 17.3) uml/g
reported for male brain cholinesterase activity at the
temination of the l-ysar study, the data presented for
the 2-week study suggest an effect on brain cholinesterase
inhibition at all levels tested in the males of this study.
The mean famale control value reported for brain cholines-
terase activity at the termination of the l-year study is
9.0 (7.3 = 10.9) umwl/g, vwhich suggests that the 50 prm _
level may be the no-effect level for fewle brain cholines- -
terase inhibition in this study. Pemle brain cholinesterass
mean percent values of the low level (125 ppm) in the
l-year dog feeding study were significantly (p < 0.08)
different than the control values.

Plasma and RBC cholinesterase analyses were perforrad on
. day 13 from blood samples collected prior to feeding, at
the end of the feeding pericd, and then at 2, 4, and 6
hours postfeeding fram dogs of the 1600 ppm level. The
psak for plasma and MSC cholinssterase inhibition wes
reported to be 4 hours after feeding the test material
for both sexes. The percent plasm and MIC cholinesterase
inhibition otserved at the 4<hour interval was 58 and
568, respectively, for males and 51 and 568, respectively,
for femles. '

Orinlnlly_nh'- 'O adverse findings were reported related io
otary levels feed.

%.%Tfmwdb compound cr dose-related .
| BEST IAILABLE corY )

b




00977R
Qu6401

7. Terminal Examination

a. o uaross pathological nbservations related to the
liertary levels fed were reported at necropsy.

b. B comprund or .losu-related changes in the absolute
or relative ‘roan weidht change were cbserved.
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Secotigalry Reviewer: Mike Ioannou WSO#M / 7/77/ 2 (}09 (78 .

Section 1, Toxicology Branch II -

DATA EVALUATION REPORT

Study Type: 5-Week Feeding - Dog (82-1) Submicsion No. 5404776
Project No. 2-0082
Chem No. 056801

Tox Chem No. 160

MRID No.: 420228-01

Test Material: Carbaryl (l-naphthyl N—mthquarbamate)

Date: March 28, 1991
' _Classiﬂcation: Carbamate -

Synonyms: Sevin

_ Study No.: HLA 656-152
. Sponsor: Rhone-Poulenc AG Company

Testing Facility: Hazleton Laboratories ‘
Title of Report: Subchronic 'beicity Study 'in Dogs with Carbaryl Technical
Author:s N. Nicki Hamada, Ph.D.

Quality Assurance: Blain Wingard
Clasgification of Data: 'Supplementary to the One Year Dog Feeding Study

This subchroni¢ toxicity study in which dogs were fed_
carbaryl for five weeks does not satisify the acceptance
;:ritotta for a guideline (82-1) subchronic £ooding study
n the dog.

However, this 5 week feeding study is acceptable and does =
provide information requested in Toxicology Review of
October 29, 1987 (DER 006401) and March 16, 1989 (DER 007086)
for a 1 year dog feeding study (MRID 401667-01) in which a

a cholinesterase NOEL was not demonstrated at the lowest
level fed (125 ppm).

Conclusion: Plasma, erythrocyte, and brain cholinestersse activity from feeding
carbaryl to dogs at 20, 45, and 125 ppm was not significantly different
from the respective control values over the 5 week period.

Cholinesterase NOEL = 125 ppm (males 5.83 and females 4.11 mg/kq/day)
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A. Materials:

B.

1.

2.

St
1.

2.

.3.

4.

Test Material - Cazbatyl Technical, a white powdér of lot
No. 87191, with a purity of 99.3% was used in this study.

Test Animals - Twenty-four male and twenty-four female,

% month old purebred beagle dogs weighing 6.4 to 9.1 kg
for males and 5.8 to 8.3 kg for females were divided into
four dietary groups of 0, 20, 45, and 125 ppm of six

animals/sex/level.
: Desi
Allocation of Animalss -
Test Group Dose Level No. Males No. Females
ppm.
Control 1 0 6 6
Low 2 20 6 6
Mid 3 - 45 6 6
High 4 125 6 6
Selection of Dose Levels - To determine whether the marginal effects

obgerved at the lowest level fed (125 ppm) in the 1 year dog study were
rveproducible or establish a NOEL for cholinesterase activity. Dose
levels fed in the 1 year dog study are 125, 400, ~and 1250 PpMe

Animal Husbandry - All animals were housed individually with -
temperature (66 to 80°F) and humidity controlled to provide

a uniform environment. A 12-hour light/dark cycle was provided. .
Water was available ad libitum., All dogs were vaccinated

against distemper, hepatitis, leptospirosis, parainfluenza,
parvovirus, and rabies prior to the three week acclimation periocd.

Diet Pt%ration ~ Fresh diets were prepared from a premix weekly
rozen for 1 week prior to feeding. All dogs were fed

~ approximately 2.5 kg of feed per woek between 8 and 10 AM each day,

Tdays/week for 5 weeks., Purina Certified Canine Diet No. 5007 was used
as the control and for mixing the dicury levels fed,

5.Statistical Analysis - Body weight gain, total food

consumption, plasma, erythrocyte and brain cholinesterase
data of the control group were compared statistically to

the data from the same sex of the treated groups. Test

for homogeneity of variances and ANOVA were evaluated

at the 5.0 percent one-tailed probability level.

Control versus compound=-treated group mean comparisons were
evaluated at the 5.0 percent two-tailed probability level.

"
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Methods and Results:

Diet Analyses: }
Test. Group Target Dose Percent of Target Dose

ppm Homogeneity St E?ity Corcentration -
Control 1 ,
Low 2 20 92.4 to 99.9 89.9 to 94,9 90.8 to 99.8
Mia - 3 45 ‘ ——— — ——- e maee 92,9 to 105
High 4 128 93,7 to 102 ——— e oeee 39,7 to 102

The dietary levels of éarbaryl were homogenous, stable when either kept
frozen or stored at room temperature and within acceptable ooncentration
of the target dose.

Cbgervations:

All dogs were observed twice daily for mortality and once
daily for clinical signs of pharmacologic effects. In addition,
detailed clinical observations were conducted once each week.

a. Clinical cbservations ~ Emesis and soft (mucoid) feces were observed
among the control and test males and females prior to and/or
following the presentation of food during weeks 2 to 5.,

b. Mortality = No deaths were reported during the study.

¢. Body weights were recorded 1nitia11y then weekly throuqh-out the study.
There were no significant differences in body weight gain between the
control and test groups fed carbaryl for 5 weeks.

d. Food'oonsumptim was recorded weekly throughout the study.
There were no significant differences in food consumption between
the control and test levels during -the experimental period.

e. The mean dietary intake of carbaryl over the five week pericd is
" summarized in the following table from this uport..

Group Diet level . Mean Dietary Intake(mg/kg/day) |
{ppm) Male Female ,
2 20 0.59 0.64
3 45 1.43 1.54
4 . 125 3.83 4.11

f. Ophthalmoscopic examinatior:a were preformed on all dogs prior to the
initiation of the study anu during week 5 using indirect ophthalmoscope.
Tropicamide ophthalmic solution (1% Mydriacyl®) was used as the mydriatic.
No treatment related ﬂndings were observed between the test and
control qroupn.

-3~
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Clinical Findings:

Blood samples for plasma and erythrocyte cholinesterase determinations
were collected prior to the-initiation of the study on days -ll, -8,

and =5 then on days 14 and 32 of the study. At the termination of the
study, approximately one gram sample was removed from the dorsal ~
posterior right and left hemisphere of cerebrum of 2 animals/sex/group
from the first 16 dogs necropsied on days 37, 38, and 37 for determination
of brain cholinesterase activity.

'P].asma, erythrocyte, and brai-n cholinesterase activity was determined

by autoanalyzer, Samples were collected from unfasted animals
approximately 2 hours from the termination of the feeding period.

A gtatistically significant (p<0.05) decrease in male plasma cholinesterase
activity was reported on day 17 for the 20 and 125 ppm levels by 18 and
22%, respectively as compared to the concurrent control values. This
significant difference in plasma cholinesterase activity was not apparent
on day 32 of the study.

Plasma, erythrocyte, and brain cholinesterase activity from feeding carbaryl
to dogs at 20, 45, and 125 ppm was not significantly different from the
respective control values over the 5 week period. A summary table of the
mean plasma, erythrocyte, and brain cholinesterase activity values reported
in this study are attached.

Hematology, clinical chemistry and urinalysis parameters recoménded
in the testing guidelines of November 1989 for an acceptable study were
not determined in this 5 week subchronic toxicity study.

Terminal Observations:

On completion of the experimental period (5 weeks) all animals were
exsanguinated while under the influence of sodium thiamylal anesthesia.
A complete gross necropsy was performed on each dog beginning -

. approximately 2 hours from the termination of the feeding period.

No gross pathological findings were observed relative to the dietary
levels fed. Organ weights were not recorded, Tissues were not stb]ect.ed
to histopathological examination.
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Conclusions: This subchronic tbxicitf study in which dogs were fed carbaryl

for 5 weeks does not satisify the acceptance criteria for a
guideline (82-1) subchronic feeding study im the dog.

However, this 5 week feeding study is acceptable and does provide
the information requested in toxiciology review of October 29, 1987
(DER 006401) and March 16, 1989 (DER 007086) fur the 1 year dog
feeding study (MRID 401667-01) in which a cholinesterase NOEL was
not demonstrated at the lowest level fed (125 ppm).

Plasma, erythrocyte, and brain cholinesterase activity from
 feeding carbaryl to dogs at 20, 45, and 125 ppm were comparable

to their respective control values over the 5 week period.
Cholinesterase NOEL = 125 ppm (males 3.83 and females 4.11 mg/kg/day)

Classification of Data: Supplementary to the One Year Dog Feeding Study.
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Conecluesions

1,

The plasma, RRC and brasin chclinesterasc concurrent
control values reported for the Crne-Year Oral Toxicity
Study in Seagle Dogs (Study wo, HLA 4C0-715) appear to
coincide with the historicasl control values reported
fcr the five, l-year Jdietary dog studies conducted

at Kazleton Laboratories between June 1924 and July
1287 (Tarles attached)., The five histcrical contrdsl
stucdies were not identified by a stuldy nurcter, £ince
the gtudy in cuesticn (ELA 407-715) was »Qﬁﬁb--cz.
Suring the reriond reperred fnr these fi1ve stugice

were the contral values for ELA 400-~715 xrclu-cd 1n
the Fistorical cortrol valnes subritt=d?

‘The toxicology evalustion (Cctober 29, 1587) of the

One~Year Oral Toxicity Study (5LA 400-715) remairns
unchanged with the £olloawing arendment to the
cholinesterase evaluation of this study,

Clessifization of Lats: Supplementary

Deficiency: A cholinesterase no effect levul was
not demonstrated,

Cholinesterase NOEL is less than 125 ppm,
Cholinesterase LEL is 125 ppm‘vith a significant
(p £ 0.05) decrease in rlasma (22%) and brain (20%)

cholinasterase valias rap*r.ed for female dogs ’ad
this dietary level,

ation:

Tre curcent ALI wis calculated to te (.1 m3/ng Tased
or the I=-vear rat ‘fe2ding study no ccservacie effect
i2vel ¢f 10.0 mg/rg 2and an urcertainty factor cof 15C,

Tre tocxicizy Zata bzse in SLC_u't cf tolerarces for
regid.es ci curzarvl in o7 on 003 commosittas g
irco-rlese, 2 ;re\A:;sZy ccerted nonroiznt l-vest

3257 féézing soody a2 cvalizated and founs defic-:ent

im tne Jarcarvl Fezistration ZtanZar< cof varsh 32,13:4,
TriE levear 3357 feelin:z study s deficient for the
a4tk ! a znolyrestaraze rno elfect level at 125 ppr
(301 =5 93", tne lzcaegs la2vel fed, Tre r2sults of an
2:lervsrle 32; feetit: stlly wolld nacessitate a
re-eva..zticr &! tre 70 Yor carraryl. riZiticrnal
l.oetary lavele Telle 11 [rr are Tel:iiTel T 3 l-vear
322 feer.n; st .3y vz lesznFirate & Srclirtestecase LoFL
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Kistorical Centro} Yalves {pMol/ml)

Sty 3

Study 2 Stuty 4 Study 4
_ fales - Piasma Chellnesterase M. S2
9.4 8.5 9.2 T D.e
0.47 .93 LW $.00
) 1 8 e S
$.3-¥.% . }.2-9.6 7.6-W0.6 9.4-10.
females ~ Plasmi Cholinesterase k. S2
8.4 5.c .0 10.2
i 1.9 1.8 1.6
¢ ® [ 5
.. 7-9.9 6.5-12.3 8.0-11.2 1.3-12.
Males - Ned Blond Cel! Cholinesterase M. 52
8.2 .5 9.0 v 8.7
.04 .85 .98 9.92
& Y S
‘02"‘03 . ‘cl"uc’ "-5‘"-, ,.“"c‘ :
Femiles - Red Bieaé Coll Cholinestevase Wk. 52
9.3 9.4 9.2 8.2
.42 1.95 2.8 . b8
[ 3 $ ‘ & S
, 41..-“.3 6.5-1,2 6.5-12.0 $.0-10.
Males - Brale cnlln;urm ., %
2.5 ILY? 1.5 4.6
6.1 1.97 [ 4] 0.66
1 % (3 ) y
. l.§-9.4 9.4-4.7 - 5.89.2 1.8-9.6
) Ffemales - Brain Choldinesterase W, 51
$.0 10.9 8.2 - 0.9
0.5 1.9 o.7% - 0.66
$ (Y » - ) S
8.2-9.% €.9-11.2 !.3—!. | ] $.1-8.14
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