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- Haalth Effocts Division (H7309C)

0 Lasrry Schpnaubelt, Team 21
rungicide Rranch
pagistration Diviasion (M7533C)
THRU Harion Copley, D.V.M., Secticn Head /7 ., v
ey iew Section IX .
vexlcology Branch [ R R

Health Effects Division (HT309C)

hotian: Requested review of 4 satudies submitted Lv

pharaaceutica N.V. Beerse, (Belgiur; 1Ind ﬁup;efz
Imagalil

congiusiona:

1. Tha putagenicity studies (1} Anmex, (2) Micronurleus T :

scceptabla and {revicwed in a previows sctiony, (TF Tas

In Vitro Cytegenetics study is upgraded to ascapranie snd 30
not indicate mutagenic effects. Thay satisly the U
requirement for mutagenicity at this cina,

2. The 3-generation Raproduction Study demonstrated .o #IIe073
in aross of either maternal or developrental TexioiTy ard ..
thersfore considered core-supplezentary. The NOFL aTey

than or equal to 800 ppm (HDT) and the LEL i1 qr&a:e; z
ppem (HOT). This arsa is considered a data gap.




ThHe rat teratology atudy L3 considared core-minimun <1700 &
davelopmantal MHOEL = 40 wmg/kg: LLL = 20 mq/kg baged =5 a
dJacreage {n fetal welghts. MNaternal toxiclty WGEL = 40 7, %9
{LDT) as there was a doge~-relsted decrasse in food consumption
at sil levels.

4, The 90 day mouse subchronic range finding study alicwed the
agancy to conasider a 600 ppmn dose level ss probably adeqguate
to test as the (HMDT) for Imazalil)l in 3 mouse carsipogen.aity
atidy. ;

Hote ¢ The prescnt reviewar’s cpinion concerning the rouse
onco~test doges is discussaed laler in this nencranduns.

5. Additional considerations are listed as well as the folluwing
studies.

srudies Svbmitied Hexs:

A sagenicity

Amep, Ravarse Hutation tent, Experiment #1399,

In Yitrge Chromosome Aberration  Assay an Hurman
Lymphocytas, Study & SCK 86,/02D/R23%77.

3. micronucisus test in mice, Experiment &19:11.

Ry -
v

Naote: Thease studies were reviewed in TOX Branch Docunent
§006818, dated Auguat 5, 1988 by I. Mauver.

. A rat teratology - Study Mo, 2001/88/0%5.

Note: .This study has been reviewed hy J. Hauswirth on May %,
1939 and a copy of review is attached.

C. A reevaluation of the rat l-generation reproducticn study wiin
Imazalil. - Study MNo. 716,

notas This study has been independently re-reviewad U
D.G.Anderson on October 3, 1989 and a copy c©f the reviiw
is attached.

0. cozpany Response to TOX Branch evaluation of a utagenisity
study - supplement to X% 1968. ‘

Note: This recponse has been addressed by I. Mauer in a —omo
dated May 4, 1989 and a copy of this resgonse is
attached.
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~ha desk copy of a recent 30-day mouse study used o select
doses to ba used in an oncogennicity study.

Note: This study repocri dated May ., 1989 has been s2nt to

Susan Lewis, PM #21, Registration Division and a copy of
this report is attached.

8&&9@&&“gg_gna_ﬁﬂnﬁianiana*ﬂaxxsagﬁ:
A. Mutagenicity
1. Anes test aggeptable

2. In Yitro Cytogenetics - uparaded to acceptable
(addressed by registrant)

3. Micronucleus test . - aggeptable
B. Teratolegy in the rat - core, minimum

Maternal toxicity: NOEL=less than 40 mg/kg (LDT) - decreased
food consumption

Developmental: NOEL = 40 mg/kg. LEL = 80 mg/kq -~
decreate in feta. weights.

c. 1-generation reproduction in rats. (rereview cf study)

NOEL 800 ppm (HDT)
LEL 800 ppm (HDT) study demonstrated

no effects; core classified is supplementary "not likely
to be upgraded.”

D. ~ Desk copy of the 90 day mouse subchronic range finding study.

Registrant proposed a high dose of 600 ppm for the propcsed
movse oncogenicity study due to large weight losses in koth
~e=xmrs at 800 ppm as well as vacuolar degeneration of the
liver, decreased albumin, phospholipids and total bilirubin
in both sexes noted at 400 ppm.

Agency response: The 600 ppm 4dose level appeared reasonable
from the data as presented. In addition, "care must be taXen
in the study to be able to determine if a palatability problen
exists.®

Note: This report was not core-evaluated, therefore it 1is
listed as supplemental information. '

This reviewer has perviewed the mouse range finding study anc
considers the 600 ppm HDT level to be used in the mncuse .
carcinogenicity. as probably too low. The data submitted....
suggest that toxicity was minimal at 800 ppm, and the more
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likely dosage to be used should have been the 800 ppm i.. the
diet. Additionally, this reviewer would have used 400 and 200

. ppm as the dose levels to complete the study. These comments
are based on the current concept of the MTD usage in
carcinogenic testing by the National Toxicology Program (NTP),
(modified) .

Additional items to be considéfed in this memorandum are:
1. Preliminary results of List B F.I.F.R.A. evaluations.

2. position of major studies previously supportihg a JMPBR
document on Imazalil.

3. Need of additional data (historical controls).

4. condition of PP.5F3250, €33208, 4F3096, and 7G353C.

Imazalil, a List B chemical, underwent & review for

, completeness of its toxicological data base under F.I.F.R.A. ‘88.

It was confirmed by the Division administraticn that chapters

written for JMPR do not constitute DERS for the chemical.

Therefore, these additional studies are being reviewed to produce
official HED DERS. '

a. The eighteen month rat oral toxicity study:
Report No. Vv84.140/220555, May 1984. -

b. The chronic dog study.
Report No. 370, 4/12/1977.

c. The carcinogenicity study in mice.
d. Metabolism of Imazalil.
These toxicity data are presently being reviewed.

In order to reduce the time needed to complete thz
evaluations, historical control data for the strain of rat used in
the oncogenicity study is requested to be submitted. The data are
to be from only the testing laboratory which produced the rat
oncogericity study. Control studies reported are to include a time
period three years on each side of the duration of the rat
oncogenicity study. :
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The information for each control study reported must include
the following tumors:

Male: leydig cell tumors
Female: uterus adenocarcinoma and

epidermoid carcinoma

time period of study, i.e., 1981 - June.

a)

b) report by sex, M, F.

c) - tumor types, (see above).

d4) numbers at risk (reduce denominator by those dying before

the first of any tumor, or 52 weeks ([whichever occurs
first]).

e) report the number of tumors found.

f) report the range in the total # studies.

g) report the range % in the total # studies.
TUMOR STUDY N=8-~RANGE
TYPE DATE INCIDENCE

M E
June ‘80~
11 ’ 8 2

Leydig cell " " 4/47 - 0-4 0%-8.5%
tumors
Uterus-~
adenocarcinoma " " - 2/50
Epidermoid~ .
carcinoma " " - 5/50

The support is
tolerances from

4F3096 Post
and

and 733530 on melons,

incomplepe at this memo/date for thé added
harvest use on pome fruits at 7ppm
applce pomace at 30 ppnm.

citrus, sweetcorn and

milk, meat [liver]

Only the PP$#5F3250 was supportable because additional residues
would not exceed existing tolerances in milk and meat.



summary of existing data gaps:

Multi~generation reproduction
study in rats.

oncogenicity mouse
Chronic feeding-rat
Oncogenicity~-rat

Teratology Study in rabbits
(second species)

Metabolism study

21 day dermal toxicity study

in rats or rabbits.
¥

*Required without
further evaluation.

-in process.
~being reviewed.
-being reviewed.

*Required without
further evaluation.

~being reviewed.

*required without
further evaluation.




Reviewed by: Judith W. Hauswirth, Ph.D., Chief l..iitle uo Mrw oo " S
/

Toxicology Branch-1 '~ 1IRS

$/4/%°)

DATA EVALUATION REPORT

STUDY TYPE: Teratology -~ rat (83-3) TOX. (HEH#. 0.: 497A8

MRID 10O.: 4102656-03

TEST MATERIAL: imazalil sulfate

SYNONYMS: K 27180

STUDY MUMF=R: 2003/88-05

TESTING FACILITY: Research Department, Laboratoires Janssen, France

TITLE OF REPOPT: Embryotoxicity and Teratogenicity Study in Sprague-Dawley Pats

AU’IHOR(S)': J M Gillardin and H Van Cateren
REPORT ISSUED:* July 5, 1988
CONCLUSION:

Maternal NOEI, = not determinad, <40mg/%g based upon a significant decrease
in food co-sumption xom days 6~le of gestation. In addition,
at #0 and 120 mg/kg there was a decrease in body weignt at
day 17 of gestation when compared to the controls and of pody
weight cain at the highest dcee tested.

Develcpmental NOEL = 40 mg/kg: LEL = 80.mg/kg based upon a signitficant Jecrease
in fetal weights. In addition, at 120 mg/kg there was
a decrease in litter size and the number of live fetuses,
an increase in the mumber of resorbed fetuses and an
increase in the number of fetuses with rudimentary extra
rivs.

Core Grade: - Minimum
A. MATERIALS:
1. Test Copound: Imazalil sulfate (R 27180); off-white to beige
powder; Melting range 130.0°-131.80C; Technical material, 99.9% pure.

2. Animals: Species: rat; Strain: Sprague-Dewley (CFA.SD): Age: -3
months; Weight: 227-312 g; Source: IFFA CREDO. Animals were housed
individually in a temperature controlled room and were given free
access to food (pelieted diet, A04C, U.A.R.) and water.

B. STUDY DESIGN:

1. Animal assignment: 96 pregant rats were randcmly assigned to four /Ji
groups, 24 per group. i
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2. - Mating was corgidered successful 1f spara were fourd \n the /aginai
smear. - The dey mating was conflrmed was Jdesignated as Jday | of jestaticn.

3. Treatement: Fepales werce trsated on days 6 to 16 of gemstation. Oosaye
tevels ware 0, 40, 80 or 120 mg/%9 and the material was given by gawmge 1n
an aguecis solution. Test articla stability was detersined prior to

initiation of tre study ant a sarple was to ba retained for a period of
f£ive years.

4. Statistics: The statistical prooadures usad in analyzing the
numerical data are attached 1n Appendix I.

5. A signed and dated quality assurance statement was attached 20 the
report.

C. METHODE AND RESULYS:

1. “Jbservations: The rats were cbhserved at least onos daily fcr
ciinical siyns of toxicity ard moctality.

iy one femnle died (834), in the 40 m3/kg graup, by unknowm cause.
iz animels was not pregnant.  The only clinical sign noted was foad
wastage 1n ane animdl (84l of the 40 moxy/kg group}.

2. DBody weight: Animals were weighed on days L, 6, 17 and 27 of
jestation. ‘

ve following body weight and weight gain data were extracted from
rable 1 {(pg. R7) of the report.

Mean Body Weight and Weight Gain Data of Lems

Body Weight (4)

Oose Laevel Day - .
(mgy/%g) 1 6 17 22 Body We. Gain®
o 252.0  276.8 0.7 4134 52.3
0 ' 245.9 270.1  323.5°  399.4 52.a
80 250.8 274.6 | 328.8% 406.4 4.3
120 252.4 278.0 325.0"" 387.9*° 32.3°

By weight data were collected on 24 controls, 20 low dose, 23 mid dose,
and 22 high dcse dams.
1 3ody weight gain after sulr racting cut the weight of the gravid uterus.
" b 5

p<0.05 p<0.01
Body weights were ' .. .7tically significantly lower than controls foxr all
treated groups at a. _ .7 of gestation altnough not in a dose-related manner. )
Body weights were stacistically significantly lower than controls fcr the }
igh dose only on day 22 of gestation. Overall body weight gain, day L . i
through 22 of gestatlon {(less uterine weight), was statistically significant.y —



tans for the hig dose group unly-

3. » Food mfmpum: cood ConsuEPtion wag reoorded o Jays
andd 7.

The following food congusption data wore axtracked Alrectly frus
the report (pg. K2).

Food Carsupption of Detys

Doge lavel Mean Food Consumption ()

(2 7%3) oAy 1-5 Ony 6-16 Day 17-21
¢ 156.342.9 335.345.0 161.2+2.2
40 156.5+3.4 302.6+6.7°°* 159.4+3.4
30 152.1%3.3 278.0¢5,2°4* 153.7+4.3

120 157.9¢3.5 272.7+6.3"** 150.124.4

Food "oonsumpt ton was averaged trom 44 dams of thw control group, 19 of the

low dose group, 2} of the nid dose group, and 22 of the high dose group.
e 0,001,

Foord congumpt icn was statistically significantly reduced in ali treatsernt
groups from day o-16 of geatation and in a dose-related sannet.

4. Sacrifice and necroesy exapinatiom Dam were saczificed ar day 22
of gestation by decapitation. bNo findinga upon necropsy were noted for sy
QAo . )

5. maproductive effectar According to thae raport:

The dame are examinad for mumber of live and dead
forusas, Femenos of eapty implantatiion sites and
ezoryos wdsrgoing resorption....In <ese & reduced
lizver gize (03 fetuses) i notes, the Salewski
technique is performsi in opder to discriminate
berwzen resarption ard paseadopregnancy.

Thexe ware 24, 20, 23 and 22 pregnant femmles in ¢hwe oontrol, 40,
80 and 120 mg/kg groupa, respectively. Litter size and mumber of live fetuses
were statistically significantly decreased from controls at the high dose,
and the number of resorbad fatuses was signficantly increased at this dosa
level (see following table extracted frca table on pg hJ of the report)-



Ceme lavel Littar 3ize - Petuses

i, %g) Live Cmad Mo oo
G 13.9 13.6 9.0 0.4
“© 12.1 o 12.0 0.1 0.5
30 11.0 13.0 0.0 2.0
) 11.2*" 11.1** 0.1 3. 7%

TGSl T peGa it
Tre mumber of oorpors lutsa per litter were similar for ell groups.

6. Fetal effects: Live fetuses sare individually waighed. All Llive
i Soad fetuncs wore examitwd £ aatarmal anceelies. Radiological
exemination was made of all fetu . CGne half of the fotusos were cxamined
for visceral (indings and one hi2.r (ox skeletal findings.

Fatal body ssights were statiscically significanely roduced when
axparad Lo the controls tor the aid and high dose groups. Petal body
woiagnt Jata can be fousd swsmarized in the folloving table taken from the
rupett (py. Réj.

Fetal Boxly wolghts

Doee Laval Fetal weighes (g)
(ng/%g) ' i
Q 5.6+Q.1
40 5.5%Q.1
80 5.2+Q.1
120 4.6%0.1°""

CBGEET T ped. 001

The rost ooeernly ooourring skeletal findings ware split vertewse omter
and rodimsetary extrs riba. The feral inciaence of these findings was
8/333, 10/241, 10/299, ard 11/247 for split vertebgas oenter and 07333,
3,241, 2/293, amd 6/247 for rudimentary extra ribs for the omtrol, low,
amd and high dose, respactively. The litter incidence for naddimentary
extra ribs w2s 0, 3, 2, and 2 for the control, low, aid, and high dose
Jops, respactively.

Dy DISCUSSICH: - R

No clinical signs of toxicity were reported in this stuldy for the dans.
mmera wag ocne dsath in the 30 mg/ky Jroup, which «as unexplained, and nct
mnsllered to be dus to treatment. Hody weignts were statistically decreased
when compared 1o the control group for all treasent groups on geatarion day
17; however, baly weight gain Juring gestation was only statistically



-

woreased At e highest dose testsd. THIG revigwer does . oonst el “he
aftacn oy body werght st the Law Smg 20 be treatpent related singr L0
el fet 18 Dot Josestelated At the low doga, 2) boxdy wai hte tor thls “Toap
wars lower than Ww cantrol group on o geststion day L. 3) tne percentasge
WCressa L6 AppruKkiastaely 5%, and J) body weight gain during tha Jestation
pr oY waB Lhe Samae tor this group and the control group.  The effect ¢t
g ald o8 14 consideread to be trdatpant related sirce it is dose~related
aer there 8 A fecrease in bady #2igit galn cverall during tha gestation
period 3t s Sose level, slthougn nct statieticaliy significant.

Poad corsurgption wag scatistically significantly reduced (n the trestzen:
JFOLps in a Lose~talated manrer from day 6-16 of gestation., This effect is
coratderod o Da treatsenc related even at the low dose since it was a 107
laCremnt,

ot rescrbed fetuses. At the mid and high dose, there was a doge~relatad - 4
aratistical iy sigmficant decresse in fetal weidhts. All of the abowe ef.cxs
are Josadorald to be treatment relateg.

There were no troatment related visceral findinga. There wes an increase
10 the number of fetuses but not litters «ith rudimentary extra ribs at the
Fignest Joss tested.  Tnig Z.nding 18 oonsidered to be equivocal. Historical
control daza would aid i the evaiuation of this effect as to whether it is
2 14 not troeatwent related. '




m UNITED. STATES ENVIRONMENTAL PROTECTION AGENCY

NASHINGTON, D.C. 204560

CETL L.

SESTICICES Av:\: b

sukject: Re-evaluation of the 3-Generation Study of Imazalil on
Reproduction in the Rat (Study no, 736), and the Addendum, and
Responses to the Sponscr.

Tox. Chem. No: 497AB.
Project Nu.: 9-1100.
Record No.:

To: Henry Spencer, PaD.
Section 2, Toxicslogy Branch 1 (IRS)
Health Erffects Division (H7509C)

from: David G Anderson, PhD cﬁﬁg /é>gzﬁj/ 0477
; (x

Ssction 2, Toxicology Bran RS)
Heal%h Effects Division (H7539C)

o S e O

Thru: Marion Copley, DVM (/)/7£4447/‘;J?C%ZZ/
Chief Section 2, Toxicology Branch ﬂ{(I
Health Effects Division (H7509C)

and

Karl Baetcke, Chief
Toxicology Brancha 1 (IRS)
Health Effects Division (H7509C)

CONCLUSIONS: This memorandum covers the portion of Bill
Goodwine's letter concernlng the study on reproduction, study
number 736, accession no. 097233, and the addendum, MRID no.
410266-04. The study in question has been re-reviewed, and the
study was given a core classification of supplementary with a
low probability that it ¢an be upgraded to minimum.

A. BACKGRQOUND:

Under cover of a letter, dated May 30, 1989, to Edward (Sic)
Budd (Ewin Budd), Act1rg Chief, Toxicology Branch 1 (IRs): Bill
Goodwine, ‘Manger, Plant’ Protectlon Division of Janssan
Pharmaceutica supplied additional information requested in a
nemorancdum on the toxicity data base for Tnazalil to Lois Ressi,

1




preduct Mangar 621, Reglstration Oivision, OPP from Z.4ith W

Hauswirth, then Acting Chiaef Tcxicology Branch I (IR . Mes.':
Effects Diviaton, OPP, dated 10/7/86. In this lattar

597,

667 and 1l carcogenicity study in aicae 566, This sescoandum

covers the portion of Bill CGoodwine'a latler concernisy Thae :

on reproduction, study number 716, accesselon no. 027213, and
addendum, MRID no. 410266~04. .

Judith Hauwirth's memorandun.

IHE . SPONSOR! H

Three~Generation Study in Wistar Rats, 3Study MHo. 736, dated

1/15/78, Accession No. 097233 and the addendum MRID K:.

and 410266~04.

irmediately follewing is the Agency's reply.

Spensor's Comment:

It {3 acknowledged that dosing prior to sating 4.4 not

" deticiencies were designated Ln 2 teratogenicity stud.es ISL nd

2 studien on reproduction 616 and 34, | l4~2on%: ra8® zv.dYy

[y

A

whe

N g e
L DA LRSS

A summary of the sponsor's comment (g presented “.ist a-!

occur in the study no. 736. Howevar, L(f the initial sernerst.on

is considered the PO generation, then ths parents wer: exposed .-

utero, during lactaticn, and through early adulthood *hrough
mating. This should be a sufficient duration of ewpuiire.

The Ageny's Response:

Guldaline 83~4 states that dosing should coszinuag
for 8 weeks prior to mating., However, the dosing
periocd is net at issue hare. In this study, 736 only
the lst generation had & mating ratio of 1 zale = 2
femalas, which is minimally acceptable. SGhsaquant
generations had a mating ratio ) malae to 3 femmlivs.

Subtle sffects on nale fertility are difficult »1 bes

to detect when the number of sampling units is .0,

the sampling unit decreases below 10 asg it Bug: avea

-
=
g
-
.
-

[N
o

subsequent generations, ths sensitivity of tha sady o

male fertility affects is unacceptable.
In addition, the study wzs so poorly reporiad

thav

the nukber of males mated in subsequent generatimns car

not ba determined. The nuszber of females mated .5 the
first wmating differed from tha number of femalss matad
for the second mating after the first gensraticn. How
was the selection of females for the secund wmati-y
made, and was it from among femalez which successfully
producaed litters in the first mating? Were the miles
the same for the first and second matings in
generations after the first. Mating pairs were o=
identified. There was no opportunity zo detect iy
parental toxicity or other effects hecauss the zzizals
were not meaningfully evaluaterd even with vegarsg o

2

e S PONSE Toe B |
The sponsor has ¢ nted cn the study deficienc.as notsl .-
The study in questicon .2 the Trs.
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bady weight, The 3aTing pairs in no generat.or ceuld
be detarained.

iponsor’s Compent:
The dcse levels of 0, 3,20, end 80 mg/10Cy fesd used wers
evsluatsed ipn ssvarsl othaer siudles. The 30 m:y/10Cg fasd was

siigh%iy ToxiC to rats of unspecified sex, and 20 mg/l00q fexd =z
border.ineg Ltoxic.

Ageny's Response:

The Agancy can not detarmine whethar or not this
study denonstrited toxicity, and since test material
concentration in the feed wvas not analyzed, the Agancy
has no way %0 verify whether or not the anisalp ware
treated vith Imazalil.

The fallure of the study on reproduction to
dsnonstrate any toxicity is part of the reascn the
study (s unazceptable &3 reported. There was no
cpportunity to evaluate whether or net the feszie rat
dsnonatrates more or less toxicity during pregnancy.
It could be suggested that any study not demonstrating
toxicity at 2 dose levels, known to be toxic and

ditfering by a {actor of 4, 48 & gtudy which (8 indead
poorly reported.

sponsor's Commant:

* Moro detailed individuz) dats on parental and pup parametaca
are enclosed in ths addendux.

Agency's Rasponsa: '

Tha egponse ls ineutiiclent.

The data subnittad contalnz added informaticen on
indivigual dam body weights at day ), 7, 13 snd 21 of
gessation, and pup data. Howsvay, the data is nct
sunsarizsed either In the originsil submitted report or
in the addendus. Ths eponsor naads to sumsarize the
bedy waights of the dams during gestation and lactation
and resubmit it., Sumzaries and individual weakly body
weights of dans &rd fo0d consuzption and efficiency on
all appropriate generations froa the initiation of
desing to terzmination should be subamitted zs well.
sumsarlies and individual data on weekly body weights,
tocd consunption and efficlency of parentsal zales from
eie initial dosing to termination should be submitted,
Similarly, the pup data »lssing from the sum=maries in
tha originally submitted study nseds to be added, i.e.,
pup waights at day 4, and day 7, and variahility dats
for dery 7. Individusl animzl data is naedad to suppors
surmary data, but it can not be substituted for it.
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. ha abstract of the stu.y no. 736 i{s copied below.
L ol . .

Wwistar rats were fei 1 diet containing 0, 50, 200, or 800
ppm of Ipazalil, technical for 3-generations of rat
repreduction, Dosing was initiated at the time of mating the 7C
generation [males (10) abov% 350 g and females (20) about 180-213
g and about 1-4 months old] to produce the Fla and F.ib pups ot
the Fl generation. The mating ratio was male:ferales = 1:2 for
the FO generation and 1:31 for subsequent generations.

Two litters per generation ware produced. Approximately 33 to 4
dams ware salectesd from the Flb litters for the first maring of
the Fl1 generation and producing the F2a and inexplicably 23 %o :l
vere salected for the second mating of the Fl generation
producing the F2bh. Approximately 312 to 316 dams vere selected
from the F2b litters for the first mating of the F2 generation
and producing the Fla and inexplicably 20 to 29 were selected fcr
the second mating of the 72 gensration producing the Flb. These
differances in numbers of dams selaected or why vere never
explained. The F3b litters were not allowed to deliver but were
taken on day 22 of gestation for teratological evaluation.

No dose or treatment ralated sffects were noted in tha body
waight of cams, food consumption of dams, on fertility, number cf
litters, litter size, pup viability, pup body weight or
malformations, except in the resulta of the first mating in the
tirst ganera=ion at the HDT. The number of dams pregnant in this
group was reported to be 40%, and it was spaculated that some of
the dams had probably cannibalized their litters. However, the
only verification of pregnancy was a norzal mean body weight ga:ixz
during the third week cf gestation. The dams of this group
produced a normal number of litters from the sscond mating,
theraefore, the low number of pregnancies produced by the first
mating was possibly incidental, but this can not be determined.
In addition, the effects seen in this group are consistent with
some type of significant trauma to thesa animals. This episode
also demonstrates tha possiblility of GLP failure. Untraumatized
female rats seldom cannibalize normal litte "s.

The study contained many deficiencies, and while the
probability of effects on fertility from Imazalil consumption is
low, a study on reproduction is designed for screeninrqy for
various parameters impacting on reproduction. The possible
effects on thaese other parameters can not be datermined from the
data presented. There was no indication that the study was
conducted \'nder the GLP. No test chemical stability data was
reported. No analyses wers reported of the test material in the
liets administered. Weekly body weights of males and females
wvera not reported, and summaries of body weight gazins of females
were reported only for the third week of gestation for the 3
generations. Food consumption was reported only for the sane
periods and for lactation. No necropsy data were reported. for
the parents of any generation. Pup necropsies werz conducted c:
the second litters of the third generation only. The matings




-~
! -

prdducing tre sccond litters had insufficient number of males.

Specific data about the identity of mated males and females were
abisent. .

kS e
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Doses administered: 0, 50, 200, or 800 ppm in the diet to Wistar
rats.

HOEL: > 300 ppm. :

LEL: > 800 ppm for effects on offspring, reproduction, and other
systemic effects. Study demonstrated no effects.

Core classification: Supplementary because additional information
zust be submitted. It is doubtful that the study can be upgruded.

F. #TION AND RESPONSES: ‘
1. A GLP statement must be signed and submitted if possibkle.

2. Stability studies of the test material in the diet must be
submitted.

3. Analyses of the concentration of the test material in the diez
nust be submitted. :

4. Since the sub:.tance tested was synsysized in the testing
laboratory, it may have a different range of contaminants than
the MUP. What is the diference in types and concentration of
contaminants between the two.

5. Weekly body weights and food consumption must be submitted on
all parental animals.

6. Summary observational data, and observational data on
individual animals during dosing should be submitted.

7. The identity of male and female mating pairs should be
submitted.

8. An explanation of the change in numbers of females used for
rating bstween the first and second matings and among the
generations should be submitted. - ’

8. An explanation for the use of a ratio of male:females = 1:3
after tha first generation should be submitted.

10. Summary data should be submitted for pups weights at birth,
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day 4, day 7, day 14, and day .21 postnatally, and viability on
these same days,., Summary data was supplied only for paps at
pirth, day 14, and day 21 of lactation.

11. Histological data must be submitted on the vagina, uterus,
ovaries, epididymides, seminal vesicles, prostate, testes, and
any target organs from appropriate animals used for nating.

DER for a 3-generation/rat/Imazalil/497AB/B:3~GENRAT/L
Anderson/6/23/8%9.
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Section 2, Tox. Branch 1 {IRS) (H7509C).
Ssecondary reviewer: Marion P Copley DVM. /Zjézup /’
Section 2, Tox. Branch 1 (IRS) (H7508C).

" DATA EVALUATION REPORT

STUDY TYPE: Re-Review and Amendment/3-Gen~Reproduction(83-
4)/Study No 736/Rat.

TOX. CHEM. No.: 497AB

ACCESSION No.: 097233 for original 3-gen study.(7C tfh,#000373)

ERID No.: 410266~-04 for amendment to Accession No.
097233, the original study.

TEST MATERIAL: Imazalil R 23979, Technical.

SYNONYMS ¢ Fungaflor, 1-[2~-(2,4-dichlorophenyl)-2-
(propenyloxy) -~ethyl]-1H-imidazole.
STRUCTURE:
N= t
| N~-CH5-CH-0-CH,~CH=CH,
cu~/ I c1
*/V
| o |
\l/
Ccl
SPONSOR: Janssen Pharmaceutica, 40 Kingsbridge Road,

Piscataway, NJ 08854.

TESTING FACILITY:Janssen Pharmaceutica, Research Laboratories,
2340 Breesem Belgium.

STUDY NO.: 736

REPORT TITLE: Oral Three-Generation Study in Wistar Rats.

AUTHOR(S)}: Anonymous
REPORT ISSUED: 15/3/78

CONCLUSIONS:

Doses administered: O, 50,1200, or 800 ppm in the diet to Wistar
rats.

NOEL: > 800 ppm.

LEL: > 800 ppm for effects on offspring, reproduction, and other
systemlc effects. Study demonstrated no effects.

1 P
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Core classification: Supplementary because additional information
must be submitted. It is doubtful that the study can be upgraded.

A. MATERIALS:

1. Test compound: Imazalil R 23979, syntheslzed by the testing
laboratory, Description yellow-brown viscous oily liquid, Batch #
R.E.11.108. = £03/1, Purity 98.8% by assay, 101l. 2% by GC.

2, Test animals: Species: Rat, Strain: Wistar (bred in house
strain), Age: 3-4 months, Weight: males 350 g, Yemales 180~220 g,
Source: Jenssen Laboratories. :

3. Environmental: Animals housed in wire cages in air
conditioned rooms. Temperature: 2.-23 deqLees C, humid 'ty: 50~
60%, light:dark = 12:12.

B. STUDY DESIGN:

1. Animal Assignment - Animz s were aszigned randomly to
groups. The ratio of male:females = 1:2 for the lst generati-
only. For subsequent genera-.ons *he ratio c¢f male:fesmalas =
1:3. The exact nunber of males/group used Jor wating in tha ¥
and F2 generations waa not specified.

Doss in 1lst Gen. 2nd Gen. ’rd Gea.
Test diet
group ppm Female Female Female
1st nating
1. Cont. 0.0 <0 33 32
2. Low (LDT) - S5O0 - 20 42 32
3. Mid (MDT) 2C0 29 44 %3
4. High(HDT) 800 20 - 43 ) 36
2nd mating
l. Cont. ) . 0.0 183 23 : 27
2. Low (LDT) S0 20 31 29
3. Mid (MDT) 200 E3) 30 26
High (HDT) 8090 ) 29 20

Notn- The rgason for these variations ir numpers ol anlma‘r mated
nust be clarified.

2. Liet preparation - diet was prepared w~eekly, and stored at
room temperature. The analyses for -tability and concentatica
of test material in samplas ot *ru.ited food wera NGT reported.

Resultg -~ None.

3. Animals ' 2ceiva food (Coppen's rat diet) and tap water ad
libitum.
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4. sStatistics ~ Statistical methods were not used on the study
data, and the data presented did not need statistical analysis.

P

5. Quality assurance was NOT INCLUDED.

6. Sstudy conduct -~  Pups were not reduced at day 4 after birth.
Day O was the day of birth. The first litter was discarded, and
the breeders producing the next generation were selected from the
second litter. Malformations noted at birth were subjected to
radiological examination.

FO generation:
- 10 males: 2J females/group

- Dosing initiated at mating, and continuous there after.
~ Mated at 3-4 months of age (180-220 g, females), (350 g, males)
- First litter (Fla) was weighed and counted at day 1 and
discarded.
- Second litter (Flb) was weighed, counted, and survival each
determined at day 1, day 4, day 14, and day 21 of lactation.

Fl generation:

-~ Selected from and immediately after weaning the Flb pups.

- Dosing in the diet initiated immediately after weaning.

- Mated at sexual maturity (3 months) (brother sister matings
avoided). Mating ratio = 1 mile:3 females.

- First litter (F2a) was weighed and counted at day 1 and
discarded.

- Second litter (F2b) was weighed, counted, and survival each
determined at day 1, day 4, day 14, and day 21 of lactation.

F2 generation:

~ Selected from and immediately after weaning the F2b pupsg

- Dosing in the diet was initiated immediately after weaning.

- Mated at sexual maturity (3 months) (brother sister matings
avoided). Mating ratio = 1 male:3 females.

- First litter (F3a) was weighed and counted at day 1 and
discarded. ‘

- Second litter (F3b) was taken by caesarean section for
developmental toxicity studies at gestational day 22. Numbers of
viable fetuses, dead fetuses, resorptions, and implantation sites
counted, and fstuses examined for soft tissus and skeletal
malformaticns.

C. METHODS AND RESULTS:

1. Observations - Animals were inspected daily for signs of
toxicity and mortality.

Resultg - Toxicity - (No summary or individual observational
data was reported. Mortality data is presented in Table A below.
No dose related or treatment related mortality was noted, and no
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information was presented on the cause of the 2 deaths in the
HDT.

Table A.

Mortality among females.

Number dead females/total in test o

Dose Dose in 1lst Gen, 2nd Gen. 3rd Gen.

group diet.

{mg/100g feed) (ppm)  Femaie emale Female

lst litter

1. Cont. . 0.0 0/20 0/33 0/32

2. 5 (LDTY 50 "~ 0/20 0/42 0/32

3, 20 (MDT) 200 0/20 0/44 0/35

4. 80 (HDT) 800 0/20 1/43 0/36

2nd litter

1. Cont. 0.0 0/18 0/23 0/27

2. 5 (LDT) 50 0/20 0/31 0/29

3. 20 (MDT) 200 0/20 0/30 0/26

4. 80 (HDT) 800 0/20 1/29 /20

2. Body Weight - (Weekly body weights were not determined as
required by 83-2 Guidelines from,EPA. Male body weights were not
reported, except for pup body weights during lactation., Dams were
weighed 1lst, 7th, and 21st day of presumed pregnancy. However,
the only summary body weight changes reported were for the period
of the third week of pregnancy. The individual body weights of
dams were reported for day 1, 7, and 21 of presumed pregnancy.

Results - No dose or treatment related changes in body weight
gain of dams during the third week of pregnancy occurred.

3. food consumption and compound intake - Consumption was
determined during the third week of presumed pregnancy for the Fa
and Fb litters of their respective generations, and during
lactation for the Fb litters of their respective generations.

Results - Food consumption - No dose or treatment related effects

occurred in food consumption during the third week of gestation
for all 3 generations. :

Food efficlency - Efficiency was not determined becauge no
weight changes or food consumption changes were noted.

compound intake - Not reported.

4. Organ Weights and Pathology - No organ weights were determined
on adults or pups.

Results = None.

>
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5. Adult keproductive Parameters - The (a) percent pregnancy,
(b) litter size, (c) duration of gestation, (d) percent live

pups, and (e) pup weights at birth, day 14 and 21 of lactation,
and (f) percent survival at day 21 post delivery were determined

and summary data reported.

Results - The (a) percent pregnancy is reported in Table B.

In the first litter of the first generation at the HDT there were
only 40% pregnant females. Since these same dams all produced
litters from the second mating, the report stated that the 40%
pregnancies from the fi.st mating was believed due to failure of
the animal caretaker to note cannibalism among these litters.
While this may be true, the study report failed to demonstrate
whether or not all these dams were pregnant. In addition, the
dams delivering in this same group, delivered on day 24 (Table

D).,

slightly later t'

Percent ferales delivering viable litters.

Table B.

in any other group.

Dosage group Dosage -3 females pregnant (number mated)
(mg/100 g feed) (ppm) 1st gen. 2nd gen. ird gen.
lst litter
0 (Control) 0.0 100 (20) 96.9 (33) 100 (32)
5 (LDT) 50 95 (20) 87.6 (42) 100 (32)
20 (MDT) 200 120 (20) 97.7 (44) 100 (35)
80 (HDT) 800 40 (20) 97.6 (43) 100 (36)
2nd litter
0 0. 94.4 (18)  95.7 (23) 88.9 (27)
5 50 100  (20) 96.8 (31) 89.7 (29)
20 200 100 (20) 96.6 (30) 80.8 (26
80 800 100 (20) 96.6 (29) 85.0 (20)

Results - The (b)

Litter size was normal in all litters except

the first litter in the first generation at the HDT (Table C). In
this one dosage group, the litter size was nominally lower, and
may have been statistically significantly lower if tested.
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Dosage group Dosgage z2e _(number A hers
mg /19 {ppm) lst gen. 2nd _gen. ixd gen.
lst litter
0 (Control) 0.0 12.3 (20) 12.1 (31) 11.9 (32)
5 (LDT) 50 11.6 (19) 11.7 (39) 11.9 (32)
20 (MDT) 200 11.2 (20) 11.6 (42) 11.8 (35)
80 (HDT) 800 9.9 (8) 11.3 (42) 11.9 (36)
-2nd litter - - o
0 0. 11.0 (16) 11.4 (18) 12.0 (24)
5 50 10.1 (18) 12.7 (26) 12.7 (26)
20 ‘ 200 11.4 (17) 12.1 (26) 13.0 (21)
80 800 11.6 (18) 13.2 (28) 12.8 (17}
Results - The (c¢) duration of pregnancy is presented in Table D.

Although slightly longer gestational periods wers noted in
association with the first litter of the first generation of the
HDT, these results probably are not significant. The testing
laboratory believed that a large number of these litters were
cannibalized, but were unnoticed by the animal caretaker, and

thus these animals were not considered pregnant. If this was true

then obviously the duration of gestation countlld not have been
adequately recorded. The duration of gestation requires accurate
observation of the end of the parturition process:

Table D.

The duration of gestation.

Dosage group ‘Dosage The duration of gestation (days)
(mg/100 g feed) (ppm) 1st gen. 2nd gen. 3rd gen.
lst litter '
0 (Control) 0.0 23.2 (20) 23.2 (31) 22.4 (32)
5 (LDT) 50 23.2 (19) 23.5 (41) 24.0 (32)
20 (MDT) 200 23.3 (20) 23.5 (43) 23.7 (35)
80 (HDT) 800 24.0 (8) 23.8 (42) 23.8 (36)
2nd litter
0 g. 23.6 (17) 23.4 (22) : *
5 50 23.2 (18) 23.6 (30)
20 200 - 23.6 (20) 23.3 (29)
80 800 23.7 (20) 23.7 (28}

* No data beczause these dams were killed on
and the fetuses examined for developmental anomalies.

day 22 of gestation,

Results - The (d) percent live pups, and (e) pup weights at

birth,
nornal.
evelopmenta

ent - The F3b fetuses were evaluated_for _ .

developméntal effects. Thus, fetuses were removed from the dams

6
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by caesarean section at day 22 of gestation. The report indicated
that ./3 of the Jstuses were examined for soft timsue znomalies
anc that 2/3 of tha fetuses were examined for skeletal anomalies.
Howavar, only z terce summary of skeletal malformations
‘ossification delays not reported) was notad in the report. Fetal
woight, and the number of resorption sites ware reperted.

Results - The <avelopmental toxicity evaluation conducted on the
second littar ¢rom tha.third generation demonstrated no dose or
treatment ralated affects. The extent of the evaluation of the
developmeital afrests was nct clear. Much of the detail normally
presenteu ir develcrazental. toxicity studies in tables was absent,
such as ossification delays, and othar developmental variations.
This portion of the study, i! submitted under Guideline 83-3,
would be congidar supplenentiry pending the submigsion of more
data.

D. ABSTR..CT AND DISCUSSION:

Wistar rats were fed a diet containing 0, 50, 200, or 800
ppm ¢f Imazaiil, technical for 3-generations of rat
reproduction. Dosing was initiated at the time of matin- ths FO
gereration [males (1.0) about 350 g and females (20) about 180=220
g and about 3-4 months old] to produce the Fla znd Flb pups of
trhe Fl generation. The mating ratio was male:fer les = 1:2 for
the FO generation and 1:3 for subsequent generations.

Two litters per generation were produced. Approximately 233 to 44
dams were selected from the Flb litters for the first mating of
the Fl generation and producing the F2a and inexplicably 23 to 31
were selected for the second mating of the £l generation
producing the F2b. Approximately 32 to 36 dams were selected from
the F2b litters for the first mating of the F2 generation and
producing the F3a and inexplicably 20 to 29 were selected for the
second mating of the F2 generation producing the F3b. These
differences in numbers of dams selected or why were nevar
explained. The F3lb litters were not allowed to deliver but ware
taken on day 22 of gestation for teratological evaluaticn.

No dose or treatment related effects were noted in the body
weight of dams, food consumption of dams, on fertility, number of
litters, litter size, pup viability, pup body weight or
malformations, except in the results of the first mating in the
first generation at the HDT. The number of dams pregnant in this
group was reported to be 40%, and it was speculated that soma of
the dams had probably cannibalized their litters. However, the

only verification of pregnancy was a normal mean body weight gain .

during the third week of gestation. The dams of this group
produced a normal number of litters from the second nating,
therefore, the low number of pregnancies produced by the first
mating was possibly incidental, but this can not be determined.
In addition, the effects seen in this group-are tonsistent with
some type of significant trauma to these animals. This episode

7
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aljso dencnstrates the possiblility cf GLP failure. Untraumatized
famale rats2 selden cannibalize normal litters,

The study contained many deficiencies, and while the
prokbability of effects on fertility from Imazalil consumption is
lcw, a study on raeproduction is designed for screening for
various parameters impacting on reproduction. The possible
effects on these other parameters can not be determined from the
data presentud. There was no indication that the study was
conducted urder the GLP. No %est chemical stability data was
reported. No analysas were reportad of the test material in the
diets administered. Weekly body weights of males and females were
not reported, and sumtaries of body weight gains of females were
raported only for the third week of gestation for the 3
generations. Fcod consumption was reported only for the same
periods and for lactation. No necropsy data were reported for the
parents of any generation. Pup necropsies were conducted on the
second litters >¢ the third generation only. The matings
producing the second litters had insufficient number of males.
Specific data about the identity of mated males and females were
absent.

E. SUMMARY:

Doses administered: 0, 50, 200, or 800 ppm in the diet to Wistar
rats.

NOEL: > 800 ppn.

LEL: > 800 ppm for effects on offspring, reproduction, and other
systemic effects, Study demonstrated no effects.

Core classification: Supplementary because additional information
must be submitted. It Is doubtful that the study can be upgraded.

F. NEEDED INFORMATION AND RESPOMSES:
1. A GLP statement must be signed and submitted if possible.

2. Stability studles of the test material in the diet nust be
submitted.

3. Analysass of the concentration of the test material in the diet
must be submitted.

4. Since the substance tested was synsysized in the testing
laboratory, it may have a different range of contaminants than
the mUP. What is the diference in types and concentration of
contaminants between the two.

5. Weekly body weights and food consumption must_be submitted-cn
2all parental animals.
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6. Summary observational data, and observational data on
individual animals during dosing should be submitted.

7. The identity of ma.e and female mating pairs should be
submitted.

8. Ah explanation 6f the change in numbers of females used for
mating between the first and second matings and among the
generations should be submitted. ;

9. An explanation for the use of a ratio of male:females = 1:3
after the first generation should be submitted.

10. Summary data should be submitted for pups weights at birth,
day 4, cway 7, day 14, and day 21 postnatally, and viability on
these same days. Summary data was supplied only for pups at
birth, day 14, and day 21 of lactation.

11. Histological data must be submitted on the vagina, uterus,
ovaries, epididymides, seminal vesicles, prostate, testes, and
any target organs from appropriate animals used for mating.

DER for a 3-generation/rat/Imazalil/497AB/B:3-GENRAT/D
Anderson/6/23/89.

Comments on the Oral Three-Generation Study in Wistar Rats, Study
No. 736, dated 3/15/78, Accession No. 097233 and the adderndum

9
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MRID No. 410266-01 and 410266=04. "

- The study and addendum (consisting of individual Zata on
dams and pups) was submitted to the Agency in rssponse 0o a
letter on the toxicity data base for Imazalil to Lois Fossz,
Product Manger #21, Registration Division, OP? from Jusith W
Hauswirth, then Acting chief Toxicology Branch I (IRS), Healts
Effects Division, OPP, dated 10/7/88. In this letter cefic-en:ies
were designated in 2 teratogenicity studies 356 ana 597, 2
"studies on reproduction 616 and 736, 1 24-month rat stzdy £67 and
1 carcogenicity study in mice 666. The study on reproduction :s
the subject of this statment.

: The study on reproduction, 736, was initially classified
core minimum by Carlos Redriguez, 11/3/78 (Documxent Nuzber
000065) . On re-review of the study, it was clearly supplementiry
at best, with doubt that it can bes upgraded.

However, there are several mitigating circumstances amd
other data which indicate that another study on reprocdiction for
potentiil fertility effects may not be necessary. The study
demonstrated no probable effects at over ¢ times the drse level
causing effects on liver histology (Study No. 342. reviewed i
Document 000065). In addition, a major deficiency, tfailure to
adequately study male reproductive effects, may be par:ly
overcome by a previous study on male and female fertil:i:ty, study
number 598. , ,

In study number 598, 20 Wistar males/group were deosed at the
same dose levels as study number 736 for 60 days prior the mziing
to 20 females/group. No effects were notad on fartility or puss
in this study. The study was considered cors minimum. ¥ith re-
review of study number 598, it may adequately demonstrats <That
the potential male fertility effects from Imazalil are of =pn
concern.

The probability that undetected frank fertility effec=s w¥zre
produced in the study on reproduction is low, howewver, oth»r orsa
subtle effects could not have been detected froz the data
presented in study number 726. Thus, since the Agency has
requirements for these other possible effects, the stuldy mwmst be -
repeated or an adequate response must g.ven to request:i
information about the study.
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IPPICE QOF
PEETICIONDS AND TOXIC SUDBT2eCES

MEMCRANDUM

SUBJECT: MAZALIL - Ccmpany Responsec to TB Evaluaticn sf a
Yoragenicity Seudy

TOX Chem No.: 497AB
TE Project No.: 8-0063

(Contipgency Eund) -
f et 6 ao‘f TS
FRCM: ng Mauer, Ph.D., Geneticist, ' v;;
Insectictde, “Rodenticide Support

Irvi
Tsxicology Branch I -
Health Effects Division (H7509C)

Judith ¥, Hauswirth, Ph.D., Chief

T0:
T,xicology Branch I - Insecticide, Rodenticide >uppcrt
tealtn Effects Division (H750%C)

Jjanssen Pharmaceutica, Beerse (Belgium)

The registrant has submitted a supplement to the report
of the following mutagenicity study,

"in vitro Chromosone Aberration Assay on Human
T {with R 23979, enilconazole, i1mazalil),

Lymphocytes,
Study/Protocol No. SCK 86/02D/R23979, performed by the

Mammalian Genetics Lab., Biology Dept., S.C.K./C.E.N.,
Mol (Belgium); Report dated October 20, 1986. (Project

ID: X9 1988; EPA MRID No. 40729302},

in response to deficiencies transmitted in a Toxicology Branch
(TE) review dated August 5, 1988.
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This study was judged UNACCEPTABLE because of the Iollowirng
inficiencies:

"1. A description of the test article as received, and
the purity (% ai) if supplied by the sponsor.

"2. The sex, age, current and/or previous medical status.
as well as therapies/medications, of the two sats
of donors (for the toxicity test, as well as tne
main assay).

"3, The procedures used in establishing the cultures,
and their treatments (especially the concentrations
per mL culture).

"4. Data from the preliminary toxicity test.

5. Confirmation of protein content and activity cf the
S9 preparation obtained elsewhere {(from Louvain).

"6. The number of cultures per treatment.

n7. The number of slidec per concentration or per
treatment made, or analyzed.”

[Quoted from MemorandumiI. Mauer to L. Rossi, August 5,
1988, with attached DER, TB Document No. 006718.]

Current Submission

The current submission, received as a supplement t=
the original report of the study, contains the following
(additional) information:

1. Purity of test article: 98.3%, certification cf
chemical analysis 1is included.

2. All donors were healthy males (ages 22, 24 and 47,
51 for the two aspects of the study), without current
or immediately previous therapy or medication.

3. The concentrations ranged from 125 to 5000 ug per
culture, or for the 5.5 mL culture volumes: 22.73
to 909.0° gg/mL.

4. Data from the preliminary toxicity test are no¥
provided in the table that followss
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CELISIN MITOSIS

Treatment Donor 1 Donor II
(ug/mL) _ ~-59 +59 -S9 +59
Solvent control 70 78 60 104
(18.18 uL DMSO)
R 239798
909.09 0 0 0 V]
454.55 0 0 0 0
227.27 3 18 2 14
22.73 59 68 66 75

5. The protein content of the S9 (from Louvain) used in
this study was 36.92 mg/mL. Further, S9s are routinely
tested in Salmonella TAl100, TAl535, TA98, and TA97
against the promutagen, 2-aminoanthracene.

6. Two cultures per treatment per donor were established.

7. Two slides per concentration were analyzed in the
toxicity test, four per concentration in the main assay.

TB Conclusions

All the deficiencies noted in the review of the original
study have been adequately addressed with this additicnal
information. Hence, the study can now be upgraded to ACCEPTABLE.
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OFFICE OF
PESTICIDES ANO TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: Imazalil - Dose Selection for Mouse Oncogenicity Study. Submitted
by Janssen Pharmaceutica by Fax on April 7, 1989.

Tox. Chem. No.: 497AB
TO: Susan Lewis

Product Manager #21
Registration Division (H7505C)

FROM: Judith W. Hauswirth, Ph.D., Chief 9“"“‘""" 0 . HMaciatitho

Toxicology Branch I - IES 4[2¢]/89
Health Effects Division (H7508C)
THRU: William L. Burnam, Acting Birector D’yj
- Health Effects Division (H7509C) - 5/ /<P"
i

The registrant has sent a desk copy ef a recently completed 90 day mouse study
on imazalil to aid in the dosage selection for an onocogenicity study.
Subsequent to this submission, Dr. H. J. van Cauteren of Janssen Pharmaceutica
in Belgium called to discuss the study and to set apprcpriate dosage levels for
the oncogenicity study. This telephone conversation tock place during the week
of March 20, 1989. He then faxed his version of this conversation to this

reviewer along with his proposed high dosage level for the mouse study (A copy
of the faxed material is attached for information).

Dr. van Cauteren proposed a hign dose of 600 ppm for the oncogenicity study.
Toxicology Branch I agrees to this dosage level based upon depressed body
weight gain seen in males and females at B0O ppm in the 90 day range finding
study. The percentage body weight decrement at this dosage level was by
Toxicology Branch's calculations 30% in females and 25% in males. The differ-
ences in body weight gains were statistically significant at several time
points during the 90 day study for femles but not for males. Toxicology
Branch nctes that althocugh the food consumption table in the report indicates
that the dosed groups ate more than the control group, the report states that
food wastage was a problem in this study. We also note that the mice were
housed 2-3 per cage which could have contrituted to wastage. The report
further states that there oould have been a palatability prcblem with the
treated diet. Based upon the values given in the table for food consusption,
it ig difficult to determine whether this was a problem. We urge that csre

be taken in the long term study to determine whether there is a palatability
problem at 600 ppm.

Other effects seen at 800 ppm in the range finding study were hepatocellular
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vacualar hdlé%é.;ﬁme‘r‘ation, a d‘eérease in albumin, phosphoﬁpids, ard total
“ bilirubin in males and females and a decrease in AST in females only.
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ATTESTION Pr. J.W. SAUSWIRTH - Arliagton VA 22202 -U.S.A.

FROM : D=. H. 7AN CAUTEREN - Janssen Pbarmaceutica ~ BELGIUM
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IN CASE YOU DO NOT RECEIVE ANY OF THESE PAGES PROPERLY, PLEASE CALL -
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- Normal Processing
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TELEFAX - ¥0.,703-5570233
TELEPHONE NUMBER: 703-5577397

TO: De. Judith W. HAOSWIRTH - Arlingtoa VYA 22202 - U.S.A.
FROM: Dr. H. Van Cauterea - Janssea Pharmaceurica - Belgium
DATE: Ap:;l 7., 1989
SUBJ. Imazalil

Dose levels for mouse carcinogeaicity study
Dear Dr. Hauswirth,

Bvlvsiing to correspondence dated March 8, 1989, from Bi{11l Goodwlns to
you., a desk copy of a subchronic feediag stady in mice (Exp.2020.
December 2, 1983) was subaitted for roview and comment.

Subsequently, we spoke by pbone and agreed that the fioding, with regard
to MID, supported a bigk dose between 400 and 300 Pom.

Please find below, my dose level saggestions and justificariom for the
24-month mouse carcinmogealcity study.

Protocol

In general, the protocol of this mouse casciacgeaicity stody will be
fully compliant with the XPA guidelines (1984). More speciftically, we
will meet the criteria of the test procedures with regard to age (S5 wweks
at starct), sex and number of mice (%0 males and fesales/group), eclinical
observations (daily, wuekly)., measurements of body weight asd of food
consumptioa (weekly, moathly), clinical pathology (at 12 and 18 wonths
ood termiaally), gross necropsy (iaclading orqan welghts in terwminal
animals), and histopathology.

Boutn af _adminispration and doge_lgvel sglgctign

Imasalil will be admized into the diet at levels of 50, 200 aad 600 ppm.

The39 levels have been selected based upoa the following:

- Fifey ppu ls an appropriate low dose sioce it i3 esvimated to be a
no-toxic effect level (NOEL). This level i3 in the sase ocder of
magnitude as the medlum dose of the previously condacted mice
carcinogenicity stady (25 ppm in the drinking water is approximately
equival-nt to 50 ppm into the feed assming mice drink about the double
of the dry feed tasy consume).

- A3 aa iatermediate dose. 200 ppm will
the bordsrline of toxicity based upoa
study (Bxp.No.2020) whereby dosiag at
decreased aspartate aminotransferase,

" veluas Tn the serum of females and ia
liver of ‘males. This dose

equivalent to 300 ppm lato the diet).

be ased. It i3 estimated to be at

a J-xonth dose range fiading

200 ppm rosulted in slightly
cholesterol aad phospholipid .. . .
3 vacwolar deqeseration in tha ]

level also falls in the same order of
wogn i bl af 1he WIGYH Mine 0P 1 he previnuvly rondurren mine
soveissgenicivy swedy (100 PER (u the Jilddluy wale. is spyivasmaluly

DEST AVAILABLE CBPY
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- The high dose will be 600 PPM. In a 3-month dose rtange findiang study
(Exp.2020), dosing at 400 PPM resulted in toxicity which was
characterized by some altered serum paraseters (decrease of albumin,
total bilirubin and pbospholipids ia males and decrease 5f cholesterol,
Pho3Piedipida, fnral hilirubin and AST ia Semales) ad U
modifications on the liver (vacuolar degeneration and centrilobular
swelling). These effects wers also. but more proacunced, preseat at 800
ppm. To addition, the liver weight was increased and macroscopically .
showed a swollen and dark aspect at this dose. Ia females, dosing at
800 ppm also resultead in a lower body weight gain (about 12N). This
study iodicated that the dose level of 400 and 800 ppm into the diet
are toxic with cholesterol and lipid metabolism and the liver as
potential targets.
Siace it coald not be fully excluded that survival aiqght got be

adversely affacred at 800 ppm., it was decided to select 600 PP as the
iotermediate between 400 and 300 ppm.

y Wscologqlecau

Prior to iaitiating the study, we would like to reaceive verification,
from you, that the subchronic feeding study (Exp.2020) has beea reviaewed
and supports the proposed doko levelsy. Bill 3uggssted that you mighe
bandle this by wvay of an Internal Memorandum to thy Registratian
vlwidiws, =itL @ wupy zaxea to vanssen, U.S.A. at (201 524-989%,30 that
W& MAy Droresd with our plamo &e imiviale Lw >ludy lacer tais monen.
Alternatively, we would be most grateful to receive a letter directly

from you om this matter by way of facaimile. We will ldave it up to you
to follow ths best route.

I will ask Bill GooQdwipe to £0llov-np rhiy lerrer within the soom waslh.

Sincerely.,

R

e
Hérman Van Cauteren




