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MEMORANDUM | ﬁ
SUBJECT: Technical Chlorothalonil Fungicide, EPA Reg.
No. 50534-~7, Submission of Historical Contrxol ; 1
Data for Rat Tumorigenicity Study and Additiocnal !
Data Applicable to Making .Risk Assessments b {
TO: Leis Rossi, PM 21 " ;
Fungicide=-Herbicide Branch 1
Registration Division (TS-767)
THRU: R. Bruce Jaeger, Section Head /[ _ .g/{7 .
Review Section #1 { 41“
Toxicology Branch/HED (TS-769 )
] . ;ZZ(nJﬂAﬂ
FROM: 3¢ian Dementi, Ph.D. ,g?/;¢¢/x’ ¢ _
Review Section #1 - %/23/ %-'
Toxicology Branch/HED (TS-769) l\/,/f, v
The fnliowing studies submitted by SDS Biotech CTorp.. g
have heen reviewed herein: ’ A
1. Histopathologic Reevaluation cf Renal Tissues from
Rat and Mouse Tumorigenicity Studies. Document numoers 764~ ‘
5TX -85--0071-301 {3/7/86) and 764-5TX-85~0072-002 (3./7/863+ bt

Evaluation: data will be considerxed fully in preparation of
the pcer review document for chlorothalonil.

2. An In Vitro Chromosomal Aberration Assay in ChineJé
Yamster Ovary (CHO) Cells with Techniczl Chlorthalonil.
Socument No. 1109-85-0082-TX-902, Accession No. 264:49.
ay 28, 1386
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A)

c)

D)

R

3. FPive Animal Metadolism Studies N

Svaluati~n: Acceptable for the Non-Activaticn study:;
Unacceptable for the Activation study

tdentification of Metabolites in Urine ard Blood
Pollowing Oral Administratin of l4c Chlorothalonil
(14c-5ps-2787) to Male Rats: II. Effecs of Multiple
Dose Administration on the Excretion of Thicl Metabolites
in Urine. Document No. €21-4AM-83-0061-002.

Accession No. 264350. May 23, 1986

Evaluation: Acceptable 0

Study of the Distribution of Radioactivity Following i
Repeated Oral Administration of l4C-Chlorothalonil '
(l4c -sps-2787) to Male Sprague-Dawley Rats.

Dacument No. 1173-8a-0079-AM-003. Accession No. 25435C.
July 3, 1986

Evaluation: Acceptable

Study of the Biliery Excretion of Radiocactivizy
#ollowing Oral Administration of (l4c-sps~-2727) to
Male Sprague-Dawley Rats. Deocument No. 633-42¥-85-
0012-002. Accession No. 264351.  May 13, 19€%

Evaluation: Acceptzble

pilot Study to Determines the Concentration of Radiolabel

1n Kidneys Following Ac¢ministration of the licno-
Glutathione Conjugate of l4c <hlorothalonil =~ Mals Rats.
Socument No. 631-4AM-83-0064-001. Accession Ne¢. 264351.
April 23, 1986 -

Evaluation: Acceptable

Study of the Distxibdbution of Radiocactivity Fcllowing
Repeated Oral Administcztion of (l4c -sps-278~" to
Male Sprague-DawWwley Raws.

-. Interim Report - M_.ltiple Versus Single "cse
Comparison. Dccument No. 631 -4AM-84-007=-001.
Accession No. 238775. July 15, 1985
This repcrt is 3 resubmission and was przviously
evaluated in Toxicslogy Zranch {2/19/86) =s
supplementazy.

v
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4. The Estimation of the Lifetime Tumorigenic Risk to Humans
from Dietary Exposure to Chlorothalonil, SDS 2787.
Document No. 1117-86-0049-TX-001. . Accession No. 264352.
August 12, 1986

Evaluation: To be considered by Toxicology Branch when
developing risk assessment.
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SUBJECT: Chlorothalontl: Review of Histopathologic Reeva;zabhon
f Renal Tissue from the Rat and Mouse Tumortgenicity
Studies; TOX CHEM No. 215 3.

TROM: 2. 3runece Jaeger, Section Heal A/ /. .
Review Section #1 Lﬂ?gvc/{7
Toxicology Branch;2ED (S-75 9) L \

™0 Brian Dementi, Ph.D. !
Review Section #1
Toxicology Branch/HED {7s-769)

rd
T mar: p-oesioasiy revieved the SD3 3intach his*opabhologic
raevaluation of ranal tissiae from the rat and mouse oncogeniclitys
studies in regard to the original #eviews of these stndies Zor
TPy ani WHO (J4PR), as follows:

A, Tistopathologis Reevaluation of Renal Tissue ’rom z Rat
~umorigenicity Study with Thlorothalonil {s7(~30-C234k),
~oaument # THL-5TX-85-0071-2332, jatal 2/7 IEER

Si%aittel to Jasger 9/18/85 and 10/1 4/8

Zraluated by Jaeger 11/27/35 for WHO.

2,aluated by Jaeger/Rivrter 2/20/8% £or 2R3 iata zall-in.
2, Zistapatholngtic Reevaluation DF Ran.l T3

. 3

rascigenicity Study with Thlonfoataloat. N
Socument. # T6L4-5T%-85-0072-202, dated 3/7{16

Submtttei to Jaeger 9/17,
Evaluatel by Jaeger 11/

s and 19/1:/85.
Q
1 3
Jrigiaal revl=2+ oF stuiy

3 for JHO.

sy Weter, /2173, vo=:F2373.
"ma aistaricil sontrol data Troa TR0 afe sppeniedl a-~i 4ill
s s, mztzara1 T1lly Ea prasaraznion 07 tne Paar ZFariav locimeah T.r
\
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Page is not included in this copy.
Pages Es through SS} are not included.

The material not included contains the following type of
_information: .

____ Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.

;‘ FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered'confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Reviewed by: John #.S. Chen ) ald lf7 Cégu/ "‘/y/y/
Section I, Toxicologv Branch (TS-769C)

Secondary reviewer: R.B. Jaeger 1{;{3/ L’/;',[y?
Section I, Toxicology Rranch {TS-763C) J

\

MATA EVALUATION REPORT

Study Type: Chromosomal Aberration TOX. CHEM. No.: 2175

Accession No.: 264349 MRID NO.:
Test Material: Chlorothalonil (T-117-12; 38.8% Purity)

Study Number(s): T/#81.337 !

Sponsor: SDS Biotech Corp.
Test Facility: MNicrobiolegical Associates, Inc, Bethesda, MD

Title of Report: Iz~7itro Chromosomal Aborrﬁon Assay in Chinease
Zamster Ovary (CHO) Cells with Techmicel Chlorothalasnii

Author(s): M. Mizems end D.L. Putman

Report Issued: Hay 29, 1986
Conclusions:

In the non-activation assay, positive resconse vwas obgerved
at the dose lavel of 0.3 ug/mi.

Lavels -es%ed: 0.03, 0,08, 2.15, 2nd 3,30 ug =l.
“n the activated assay, resulis vwere naccoaztabla.

Lavels zas<ad: 0.8, 1.5, 3, and 6 ug{,m}..

Classificaticn of Cata:

accaptable for the ron-activatlion study and
.ma.cueptable “or “he activatad studye.

[y
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Frocedure:
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le of Report: InVitre Chromosomal Aberration Assg[ in Chiness Harster

Ovary (CHO) Celis with Tachnical Chlborothalonil

|

1. Cell Line

The Chiness hamster ovary cell iina (CHO-K3) was obtained frc= the
Amarican Type Culture Collection (Repository Number CCL 61). The CHO
cellg were grown in McCoy's SA msdium supplemsnted with 10% fatal
calferum, 100 units/ul penicillin, 100 ug/ml sirefomycin and 2 =M L~
zlutamine, The GHO cell cultures ware initiatsd by seeding 5 X 10
¢slls/flask and were incubated for 16-24 hours a humidif*ed CO>
incubator at 57 G4 prior to the treatment of test compound.

i
2. Metabolic Activation Systea ‘

Thi in-vitro metabolic activation system contained rat liver onzymes
and an energy-producing system recessary for their function {i.0., NaDP
and isacitric acid). The preparatica of liver misrosomes (S-7 fraction)
Zrom rats treated previously with Arocler wes based on the metiad descriced
oy Ames (Mutation Res. 31: 347-364, 1975). The final made up S-F =mix
contained 1.4 mg NADP, 4.5 =g isoci*ric acid and 15 ul 3=9 zer ml of zrowth
~adium with 2,5% serum.

3¢ Chromosoral Aterration assay

For_the chromcsomal aberration assay, duplicats flasks sesded With
5 % 107 cells/flask wera exposed to 4 comcentration of T-117-12 (2.3, 7.15,
5,08, and 0.05 ug/ml) for 14 hours at 37 G. For the assay with =atabalic
agtivation, the cells were o-vosed to 4 concentrations of the tes< compoun
(8, 35, 1.5, and 0,6 ug/ml) for 2 rours at 37 C. The <reatmert zsdiium was
removed, the gells washed and incubatad in medium for 3 hours. TwWo hours
sefore narvesting the cells, colcamid (J.l-ug/ml) was added inte culiure
19388l to arrest the cells. Tho mitotic cells wWers narvested by 2 mitotic
snake~off procedurs, then, swelled in a nypotonic solution of 0.375 i XC1
1% rooz “emperaturs and fixed in 2 cpanges of en ice cold, Ireshly prapared
CZarnoy's fixative. Chrozosonme slidag Wers preparad by resusctending the
28lls in a small volume of 2ixative, dropped oato a =oist giasa slide and
and allawed o air dry overnight. Che slidea Were si-ined -:iith >i Glemsa,
2ir dried and permanently mounted. Fifty metaphass ¢. - wers aralyzed
in aach duplicate “reatzant “lask Zor.a <otal of 100 38::. zar traatz.nt
zroup for the evidence of caromosco=s aberrations. The solv2at {:satons)
and positive controls Ware rua concurrently ¥iih the Zest cozpound.

2o Snatistical Analysis

3+atistical analysis of <ie Irequency of structural arsrrations ser seil
iag zarforzad using Dunnet<'s < =3st, Cni-Squars analysia .3ing 2 2 X 2
tcntinzency <able +as used =3 ascerzain significant 4illsrerces IsTWesn o3
nizber of cells #iin numerical aberraticns in the “rsaimsn® and zoniral
3TOURS. T

inan ir 2 nucber of 3tructural 2.errations per g¢ell w238 siznzlicanily
~nerazsad (742,33) in 2 dose r2stons® manner. ¢ ® .-

PEPORS | i

re ~.ast compound <23 ssasidered <o induce a zssitiv3 rasgonse



HResults:

|
!
? %
! ;
§
! @
a |
(1) Preliminary Toxicity Test Using T=117-12 i
Treatzent> 5-9 Growth Potential Sell Gycle Kinetics
Coells/fiask Relative b Tarcentage of Cal 1 in°~
(x 109) Gell Growth M2 f M5
(%)
Acstone $ 2.78 100 5 94 | 1
T-117-12
1000 ug/ml ¢ 1.09 39 3 0 s
300 * * 0.95 34 ] ! 0
100 * 4 2.95 34 3 0 o
0 * , l.l4 I 2 ol 0
10 " 4 1.23 4L 2 o! ]
53 %, 2,30 83 o) 79! 1 |
1 + 2.95 106 1% 36 o) :
0.3 ° + 2.91 105 13 86 1
0.1 * + 3,00 108 3 89 2
Acetone - 3.21 100 3 89’ 3
T-117-12
1200 ug/=1 = 3.32 16 b] 0. o]
00 * - 2.55 17 2 o 2
190 ° - 3.55 17 2 2 b
50 n - 3.62 1 3 3 2
10 ¢ - 2,76 24 P 3 3
L 0.3 3G 3 2 p
1 - 1.1l 35 120° ] 3
J3 " - 1.33 4 34 5 2
J.1 °" - 2,45 73 <2 55 3

~a. 50 cells wers treated in the absence of zatabolic astiration for

4 nours and in the presence of mstabolic activation for 2 hours at I7°I.
». Ralative Cell Growth = {Cells/treatzent flask £ 120)/Sslls/solvent _zzc,
¢. Only three cells in meataghase. .
d. The highest dose level should be selacted at ledst 30;5 *oxicizy (-as.,_.‘..'- =iizn
in mitotic index). The cell cycle kinetics study “as used <o deter=—==
the optirum harvest time.

a, ¥} 2 lstwpostireatzent =staphase stags (12 nrs); 2 = Znd-rzostirsaT—ar

zetapnase stage (21\» nrs); M3 = 3rd-costireatzent _ata:r.a.se ztage {TZ =-z;
{3@8 also Z2z8 3 ol sti.diy reoori).
Findinga:

%

i. .nder the nonactivation asgsay system, a 3w zatacnase ‘2ells zz.l:
2e identified at <he doses ;raa.ter than 1 ug/ml. Czsrefors, ine "1‘.;:'*-5‘.

iose «as selectad at J.3 iz/ml. At this dose, a 3ufficient nuzmber 37
22113 in zataghase JL45 in 1) also could de used Iar sco"-ng,

11, lnder tas zctivaticn agsay system, ae i3 (335) as noz s~-;:.e~.:’.;f
raduced o =meset iz :ro«:*:l asecification for the nighest dose X3 ity
3% ~ne dose lavel of 3 uz.zl. Therefors, LB aiznest dose a3 30133 Mz 1T

3 ug/zl. Howaver. :na co:;o'md 2% 3 ug/=l ad czused 3ubatantizl



Ly

(2)

905911

l

l

!

cell cycle delay in cells exposed to T-117-12 (20% metaphase cells in 3,
and 79% mstaphase cells in Mp) under this assay system. Since the
majority of zetaphase cells Were identified in the 2nd-postirsatment
mstaphagse stage (M2), the fixzation time should be adjusted accordingly.
Therefars, maltiple culturs harvest times (12 hours: M cells‘; 24 nours:
Mz cells) should bs considered for this clastogenicity assay under the
activation system. Results obtained frem the treatsed cells a.f. their
2nd division cycle (Mp) were not given in this study.

Findings: continued

Surmary of Ghromosomal Aberrations in CHO Cells

Treatment Gell Number and Calls with Structural
Scored Types of Structural Aberrations
. Aberrations Aberration Por Coll
Scoraed (:3) 1
|
w/Q S=9
Intreated 100 0 Q o
Colls
Solvent
Acetone 120 0 9} 0
TEM, 1 ug/ml 100 3A, 3B, 22F,8G,
5H11J:%:}+5L 47 1.22%
Tell7-12
0.03 ug/=1 100 iD, 2 2 2.03
0.08 * 100 13,4, 2 3.05
Q.15 ! 30 3F,26,14,1K,%%L 9 J.21 -
230 1 130 12,5F,2¢,15, 34,
20L 22 T 2.535=
“ 75—2
Jntreated
Calls 100 0 3 0
Solvent
Acetone 120 . 9 o] o
J?’ l:}o “Lg/nl 100 15,3?,2{3,11,“, Bt
11L 17 Dok2e
T=117=12
2.80 ugz/=1 100 1L 1 2.01
1.50 " 100 0 Q o]
%00 * 100 2L 2 J.02
6.0 i 120 0 o) 2

s Significantly zresater than tne solvent control, 7<J.05; Caromatid and
cnroroscme aps wsre not included for scoring; AsChroosozs 3resk;
3zChrozmatid Fragzent; CSAcentric Fragrents; DsDicentric; Z2Ring; T=Triradizl;
F2iuadriradial; Zzlomplex arrangercants; IsPulverized Jhrozsomes; caralrarizad
Jall; X=Grsater =nan 10 sbarrations/Cell; L=Chromratid break. :

Fincinza:

faihs bt = Sou
!

i. The zosi-ire zonzrol cozpounds {Triatnylenezslacine and Syclo-
snoapnaxzid4e; indused signifisantly elevatad lavels o zharo=oscms dazasas
in all *he aexperi-snts, thus, dezonstrated “he sensi:iiviily sf *ne inevi<r:
cytogenetic assay In THO cells, ' :

/Y




Svaluation:
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f
Findings: ! ’

ii. Under the tesi condifions ravorted, resulta showed ’&‘-ha.‘l:-
no evidence of chrorosomal aberration was observed in tha orasence
of —etabolic activation at ‘the dose levels tested (0.5 through 6 ug/ml).
However, in the nonwactivation study, the frsquency of cells{with
chromosomsl aberrations was significantly increased (2<G.05)! rslative
to the solvent control at the high dose (0.3 ug/ml) of T-117}12 in
a dose-response maasner, At this dose, chromatid breaxs, ring, re-
arrangements (triradial, quadriradial, and complex arrangerents), and
sul7erized cells Were obserwed in this study.

]

, (

l. The in-vitro cytogenetic assay in CHO cells without metabolic ‘g.ctivation
appears to have been conducted in a menner to generate valid resultis.
Technical Chlorothalonil (T-117-12) is clastogenic in the the nom~activaticr
study at the dase level tested (0.3 ug/ml). However, Toxicology 3ranch
agreeg that the positive resulis without metabolic activation nmay be of

no biological significance to the intact marmalian organisrcse. '

2o Although ne structural chromoseme aberrations in CHO eells wers rsported
in the activated study, the test results obtained only by using one .iarvest
time (8 hours) are considered inconclugive for this study. Since the test
compound cauged substantial cell c¢ycle delay under the activatad system,
%o harvest times (12 hours for Mj cells and 24 hours for M3 cells) should
he considerad for conducting this study in order %to avoid =—issing a seak
of aberration yield (Sese also iPA Health Effacts Test Guidselinas Zor

Jonducting the IneYitro Marmalian Cytogsnetics, 3PA 560/6-E3-01), Theraiora.

thig activatad study is unacceptable in the present form. IZowavar, the
study zay be upgraded on resolutien of ithe reporting deficiuncy,

ek
I\



Reviewed by: Brian Dementi, 2h.D. ‘f:‘"”‘\ Dorenl 375/7 7 005911
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section I, Toxicology Branch {TS-769C) A7
Secondary Reviewer: R. Bruce Jaeger, Section Head l"_}\ ;‘l;r\(
Section I, Toxicology Branch #TS-769C) ‘éi ! !
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DATA EVALUATION REPORT %

AY

Study Type: Metabolism, Rat Tox. Chem. No.: 08%9@1

Accession No.: 264350 i

Test Material: l4c-chlorothalonil

Synonyms: l4¢- - ps-2787

studv Number: 621-4AM-83-0061-002 b
Report/SpPS-2787 \

sSporsor: SDS Biotech Corporation
Painesville, OH
Testing Facilitwv: SDS Biotech Corp.. Department of Safety
Assessment, Painesville, OH

Title of Report: 71denti€ication of Metabolites in Urine and
Blood Following Oral Administration of 12~
Chlorothalonil (l4c-sps-2787) to Male Ratus: ’
11. Effects of Multiple Dose Administrazion
on the Sxcr=tion o Thiol Metabolit=s in
Urine . N
Authors: M.C. Savides, J.P. warciniszyn, J.C. Killeen, Jr.,
and J.A. Ignatoski

Report Issued: May 23, 1986

purpcse of Studwv:

-

To identifw chlorothalonil metabolites in,urine znd to
assess the effects of multiple dosing on excretion of thiel
metabolites in urine.

Conc_usions:

1. The p= of urine excrated by male rats was zcserv=4d
to in-~rease in respcnse to, repeated adminigs=ratizn
of ch_orothalonil a= all doses employed. saring -

4 days of dosing, urine pH rose approximats’ly 1 -H
unit 2zt doses =f 50 =g/kg and less, and increased
1.7 p= units at the ~igh docse € 160 mg/kg.
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2a. Dithiodichloroisophthalonitrile and trithiochlero-
isophthalonitrile were positively identified as
methyl derivatives in the extractable urine f;action.
on day 1 of dosing, these metabolites constituted
20.9, 24.9, and 32.2 percent of the total radiolabel
in urine at the 5, 50, 2nd 160 mg/kg dose levels,
respectively. These percentages decreased with
repeated administration of a given dose. Henbe,

S 70 to 80 percent radiolabeled material in urine

was not well characterized. Involvement of the

glutathione pathway is considered likely.

2b. Cysteinyltrichloroisophthalonitrile and cysteinyltri-
chlorocyanobenzoic acid are speculated to be:' among
those metabolites counted in the nonextractable
urine fraction. Qualitative evidence for thﬁs is

inadequate.’ i

special Review Criteria:

-

Materials:

1. Test Compound: Ll4C-Chlorothalonil.

Description: Radiochemical purity, 97%; uniformly
labeled in benzene ring.

Batch No.: N/A.

Purity: Analytical grade chlorothalonil of 9%9.7%
purity. :

Contaminants: N/A.

2. Test Animals: Species: Rat; Strain: CD Sprague-
Dawley; Age: 11 to 12 weeks; Weighitz 300 to 350
grams; Source: Charles River Breeding Laboratories,
Portage, MI.

Study Design: i

"Eighty male rats were assigned at random to four
dosing groups. Twenty rats were dosed at =ach of four
dose levels: 1.3, 5, 30, or 160 mg/kg on 3 consecutiva
davs. Four rats from each dose level were sacrificed
at 2, 9, 24, 96, and 1638 hours 'after the final (3th)
dose administration. frine samples were collected from
each dose group at 24-hour intervals after each dose
acdministration, -~

"Ts nbtain zuffizient material for suZsequent
analyses, urine szamples collected from sevaral animals’
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!
on a given collection day at a given dose level wére
pooled. Urine which was found to be contaminated;with
feces was excluded from the pools. Pooled sample# wera
appropriately labeled as to time of collection, dose
level, and animal numbers. f
\

nThe volume of the pooled urine samples was @easured
and aliquots were taken for measurement of the amount
of radiolabel by liquid scintillation counting (LBEC)
according to SOP #04-T106-00. The total amount of radio-
activity in the filtrate was determined by multiplying
the amount of radioactivity in the aliguots (as DPM per
mL) by the total volume of the filtrate. The amounts of
radiolabel in urine and in the filtrate were converted
to microgram equivalents per sample using the total
pPM/sample and the specific activity of the appr@priate
dosing suspension (DPM/ug). i

"B.. EXTRACTION

preliminary experiments had shown that radiolabel
was not effectively extracted from urine at'either
neutral (pH 7) or alkaline {pH 10) pH. Extracticn
under acidic (pH 2) conditions was found to be
effective; therefore the pH of each urine filtrat=s
was adjusted to pH 2 with 1 N HCl prior to extrac-
tion. The acidified urine filtrate was extracted
three times with four volumes of ethyl acetate per
volume of filtrate. (The ethyl acetate used had
seen saturated with 1 N HCl.) The quantity of rac io-
1abel extracted into the ethyl acetate phase was
determined by LSC and the extractability was cal-
culated as a percent of the total radioactivity
extracted into the organic phase. The three ethvl
acetate extracts were combined and the number of
microgram equivalents in the extracts was calculaced
using the amount of radiolanel (DPM) present in

each extract and the specific activity of the
appropriate dosing suspension (DpMVug).

mmhe acidic, aqueous phase, which remained after
extraction with pH 2 ethyl =2cetate, was designatel
as the nonextractable phase of urine. The volume
~f the nonextractable phase was measured and the
amount of radiclabel was dezermined by LSC.

“Cc. SEP PAK® TREATMEMT

ne combined extract was rctovapped to remove the
ayl acetate. The residue was dissolved in a
xnown, small wvolume of mer=~znol, introduced intq 2
water's® C-18 Sep Pak® car=-idge and eluted from

A
NN IS

¥
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the cartridge with methanol. The amount ﬁf
radiolabei eluted with methnol was quantified by
LSC and converted to microgram equivalenté of
chlorothalonil. Approximately 97 to 99% af the
radiolabel eluting from the Sep Pak® was recovered
in the methanal eluate. i

"pD. DERIVATIZATION I

i
The methanol eluate was concentrated to néar dryness
under a gentle stream of nitrogen gas. Prior to
methylation, aliquots from selected samples were
analyzed by gas chromatography/mass spectroscopy
(GC/MS). The major portion of the concentrated
eluate was derivatized using diazomethane for GC/MS
analyses of methylated metabolites. In iome cases,
N-propyltolyltriazine was used for derivatization
to distinguish between groups which had been excreted
as methylated derivatives and those which had not
been methylated in vivo. '

"n portion of the nonextractable phase of, urine

from animals dosed at 160 mg/kg/day was derivatized
using diazomethane after hydrolysis with 12 N HCl
overnight (approximately 17 hours) at 100 °C. The
derivatized sample was analyzed by GC/MS (pp. 3-5)."

Results:

Urinary.pH was increased in response to dosing with'
-hlorothalonil. Increases of approximately 1 pH unit were
seen foliowing replicate doses of 50 mg/kg and less, and
1.7 pH units following repeated dosing at the 160 mg/kg dose
{table 1, p. 17).

The extractability (ethyl acetaterof radiolabel
following the initial (ose was greatest (84%) for low dose
irine samples and decreased with increasing doses to 71
sercent extraction at the high dose. Furthermore, 2at each
iose level extractability decreased prog essively with
replicate dosing. Feor example, at the 1.5 mg/kg dose,
axtractability declined from 84 percent to 74 percent from
-ne first to the fifth dosing. Likewise, at the 160 mg/kg
iose, extractability declined Zrom 71 percent to 42 percent
‘vtable 2, p. 18).

GC/MS analyses wWwere successfully conducted on samples
~btained on days 1 through 4 at the 50 and 160 mg/xs dose
*evels, and on the day 1 sample obtained from the 3 mg/kg
ragimen. Practical limitations of the procedure pracluded
such dererminations for the 1.5 mg/kg dose group.

1z

/1
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Dithiodichloroisophthalonitrile (dithiol) and
trithiochloroisgphthalonitrile (trithiol) (as methyl
derivatives in both cases) were identified. It should be
mentioned that since methylation of the extractables using
diazomethane was performed prior to GC/MS analysis, the
investigators attempted to determine which methylated or
unmethylated derivatives, as the case may be, were actually
excreted as metabolites. Accordingly, portions of extract-
able fractions were reacted with N-propyltolyltriazine as a
means of introducing propyl rather than methyl substituents
at unmethylated thiol sites on the various metabolites.

GC/MS results enabled the conclusion to be drawn that the
dithiol metabolite is actually present in the extractable
fraction of urine as a mixture of the monomethyl and dimethyl
derivatives and that its trithiol exists in urige as a mixture
of the monomethyl, dimethyl, and trimethyl derivatives of

the parent molecule. For chemical names and stnuctures of
chemical entities in question see pages 10 and 21 of the
petitioner's report. ‘

The total of the two metabolites {dithiol and trithiol)
guantitated in the extractable fraction of uriné on day 1
represented 20.9, 24.9, and 32.2 percent of the total radio-
label in urine at the 5, 50, and 160 mg/kg dose levels,
respectively. The remaining 70 to 80 percent radiolabeled
material in urine was not well characterized, however, with
respect to the nonextractable urine components evidence
sermits speculation that likely radiolabeled metabolites
‘nclude cysteinyltrichloroisophthalonitrile and cysteinyltri-
chlorocyanobenzoic (p. 10). v

As to the extractable components, table 3 (p. 19)
shows that on day 1 absolute amounts of dithicl and trithiol
increased with increasing dose of chlorothalonil, however
as a percentage of extractable radicactive materials, day 1
samples were constant for trithiol (i.e., independent of
dose) at about 16 percent, but a dose-dependent increase
for dithiol was evident, i.e., 5.2 pergent (5 mg/kg), 2.0
sercent (50 mg/kg). and 15.4 percent (EGO mg/kg). Follow-—
ing replicate dosing at 50 and 160 mg/kg, there were marked
“eclines in both absolute amounts of the two thiols and
~heir percentages of extractable radiolabeled material,
with dithiol exhibiting the more dramatic decline (table 3,
2. 19).

The ratlio, trithiol/diéhiol, as determined at the various
+ime points is presented in the following reproduction of
-able 4 (p. 20) from the submitted study.

[
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THE RATIO OF TRI- AND DITHIOLS IN URINE

!

Dose *Ratioi

mg/kg/day  Day ug Tri/ug Di
5 1 3.00]
50 1 1.77
2 2.84
3 3.87
1 3.91
: 160 1 1.04
2 2.31
3 3.56
1 52

* yg = microgram equivalents. :

As revealed in this table, at day 1 the retio was
inversely related to dose. when chlorothalonil was repeat-
eé’y administered to male rats at 50 and 160 mg/kg/day, the
rz-io increased with each dose administered (excepting cay 4
of zhe 50 =g/kg dose group, which appears to have plateaued
a= day 3). After A days of acdministration, ratios at 57 and
162 mg/kg were & and 52, respectively. ”

Discussions

Since there was a decreasing percentage of extractable
rzdiolabeled material with increasing dose and with replicate “
desing at all dose levels Table 2 {p.1l3) it is reasonabls
te conclude that shifts in distribution favoring polar meta-
be-ites occurs. This suggests, as the study authors note,
trat changes occur in the metabolisb of chlorothalonil &s

dcse level increases and upon aultiple dose administration.

nata presented in Table 3 (p.19) reveal marked declines
srine levels of di- and trizhiols with increasing daily
ing of ~hloreothalonil at beth the 53 and 160 mg/kg/day

2 A more dramatic effect was observed at the

ner dosa, where between days 1 and 4 of replicate dosing
grinary dithiol level declined from 1542 to 9 ug. Since
declire in Zithiol was much more precipitous than tnat
-he trizhiocl, the ratio, trithiol/dithiol, rose to 52 as
“n in =ne above table. A sroportionate increase in -.rine
-niol =o that of the dZecrease in dithiol was not seer.,
—esting the i nduction or ennancement of a metabolic cathway
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for the dithiol which would compete

005911

i
!

with thét of the proposed

dithiol ----> trithiol pathway, thus markeéiy enhancing the
i

urinary trithiol/dithiol ratice.

¢

N
Insufficient data are available to spe;ifically explain

why the amount of dithiol excreted
more rapidly than the trithiol with

in the urine decreased
repeated dosing at 50 and

160 mg/kg. The petitioner speculates that diversions of the

dithiol or a preceeding metabolite

to a pathway producing highly polar
the phenomenon. It is reported tha
undergoing further analysis to iden

from the glutathione pathway
metabolites could explain

t extractable fractions are.
tify additional metabolites.

The dithiol and trithiol metabolites %re speculated

to have been derived via glutathion

e conjugation at two/

three sites of the chlorothalonil molecule, respectively.

This is supported, according to the
study as cited which demonstrated g
with chlorothalonil, in vitro and i

petitioner, by another
lutathione conjugation
n vivo. Dithiol and

trithiol metabolites accordingly would arise via enzymatic

cleavage of glutathione conjugates
degrees of methylation.

Conclusions: See paze 2.

Zore Rating: Minimu=ze.

~J

followed by varying
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DATA EVALUATION PEPORT |

\

Study Type: Metabolism, Rat ToX. Chem. No.: 081901

Accession No.: 264351 ‘

Test Material: 1l4C-Chlorothalonil

Synonyms: 14C-sDS-2787

Study Number: 633-4AM-85-0012-002 i
' Report/SDS-2787 !

Sponsor: SDS Biotech Corporation
Painesville, OH

Testing Facility: Huntingdon Research Centre,
Huntingdon, Cambridgeshire, England

Title of Report: Study of the Biliary Excretion of
Radioactivity Following Oral Administratic~
of (l4C-SDS-2787) to Male Sprague-Dawley
Rats

Authors: M.C. Savides, J.P. Marciniszvn, J.C. Killeen, Jr..,
and J.A. Ignatoski

Report Issued: May 13, 1986

Conclusions:

a e

At low doses (1.5 mg/kg) of orally administered
radiolabeled chlorothalonil, cannulation of the bile duct
had little or na effect on blood evels of radiolabel for ar
least 24 hours postdosing. However, at higher doses (50 and
200 mg/kg) blood levels of radiolabel were substantially
higher in noncannulated animals, perhaps due to reabsorptiorn
in the intact animal.

Tn the dose range 1.3 to 50 mg/kg . biliary excretion,
in terms nf the percentage of dose administer=d 48 hours
postdosing, was essentially constant. However, at the highe=x
dose, 200 mg/kg, =he comparable hiliary excretion figure was
significantly reduced, suggesting saturation of the overall
biliary excration pathwawv.

005911
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. - oo .
pata on urinary excretion of radiolabel indicate that
saturation via this route of elimination {lies somewhere in
the dosage range 5 to 50 mg/kg. ! -

1

|
Wwith respect to the fecal excretion there apprared to

be no relationship between fecal eliminatiion and biliary
excretion.

Kidney concentrations did not appeaA to be affected by
bile duct cannulation suggesting a lack of meaningfui biliary
reabsorption from the GI tract did not influence kidney levels.

Special Review Criteria:

A. Materials: t

1. Test Compound: 14c-chlorothalonil.

pescription: Mixture of nonlabeled and l4c-iabeled
chliorotnaionil suspended in 0.75% methylcellulose.

A

Batch No.: N/A.

purity: The nonlabeled chlorothalonil was analytical
grade; 99.7% purity. The l4c-chlocothalonil had a
specific activity of 78.8 mCi/mMole and radiochemical
purity of 97.7 to 98 .4 percent.

Contaminants: -N/A. -

2. Test Animals: Species: Rate, male; Strain: CD
Sprague-Davwley:; Weight: 258 to 281 grams; Source:
Charles River Breeding Laboratories, Portage, MI.

-

B. Study Design: ——

s Twenty-four male Sprague-Dawley CD rats, 258 to
281 grams in body weight at -ime of dosing, were obtained
from Charles River Breedin Labs and were allocated at
random to dosing groups. The bile ducts of all rats
were cannulated immediately prior to dose administration.
5ix rats were dosed at each of four dose levels: 1.5,
5, 50, or 200 mg/kg. The l4c-chlorothalonil was orally

administered as a micronarticulate suspension in 3.75
percent methylcellulose.

"pile was collected continuously in 60 minut=2
fractions from dose administration until 48 hours post-
dosing. Blood samples were collected at various %times
after dosing and at termination. The choice of =zampling
times was based upon A} the times hto peak blood concen-
tration found in a sharmacokinetic study (1) whizh for

{0
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5 mg/kg was 6.1 + 1.1 hours, for 50; mg/ka was 8.9 + 0.7
hours and for 200 mg/Kg 15.9 + 5.8 hours: B) the sampling
times used in a previously conducted bile study (2) at
5 mg/kg which were 6, 24, and 48 hours and C) based upon
the data from the pharmacokinetic study, which showed
that the time to peak blood concentrations increased
with increasing dose level, three of the sampling times
at i.5 mg/kg were chosen to be lesﬁ than 6 hours after
dosing. !

"por animals dosed at the 1.5 mg/kg dose level,
blood samples were collected from three of the rats at
2, 5, 8, and 48 hours postdose and from the cther three
rats at 4, 6, 24, and 48 hours postdose. At 5 and 50
mg/kg, blood samples were collected from three rats at
each dose level at 2, 6, 10, and 48 hours postdose and
from the other three rats at each dose level at 4, 8,
24, and 48 hours. At 200 mg/kg, blood samples were
collected from three of the rats at 6, 10, 16, and 48
hours postdose and from the other three rats at 8, 12,
24, and 48 hours. ‘

“grine and fecal samples were collected &, 24, and
48 hours after dosing. At termination, the kidneys were
removed for separate analyses and the gastrointestinal
tract was separated from each carcass. Levels of radio-
activity were determined in each bile, blood, urine,
fecal and kicney sample and in the tissuas and con=z2nts
of the gastrcintestinal tract, remaining carcsss ard
cage washes {pp. 2-4)." :

Results:

1. Concentrations oﬁ Radiolabel in Blocd a

At the 1.5 mg/kg dose, the mean blood concentraticn
of radiclabel for the first 2 to & hours was 2ssent:i-
constant at 74.3 nglequiv/mL, and declined steadily
pbeyond the 6-hour time point. As compar=d with a
similar study, cited by the petitioner, involwrina
noncannulated animals, blood levels of radiolabel
were essentially the same for perinds urz to 6 hcurs,
suggesting that cannulation had no =2ffect upcn rad:i=-
labeled uptake into blood at this low dcse fcr a
G-hour period. After 24 hours, the blocd lev=l
for cannulated animals (28 ng equiv/mL) was s=il
essentially the same as for uncannulatec rats 1
equiv/mL;. This parallel in blocd levels between
cannulat2d and uncannulated animals at =he 1.% mg,/ <z
dose leval dia not prevail at higher doses, wnera
noncannu-ated animals exhibited hig=er ziond _aval,
as one =:ight expect from the point =€ view nf =he

kg
[¥9)]
{0
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likelihood of reabsorption jof radiolabeled

consequent to enterchepati

circulation. Thus at

4 hours postadministration of 5 mg/kg, the time
point of maximum blood concentraticn, the mean
\bleood level was 264 ng eguiv/m’ as compared with

489 ng equiv/mL in noncann

cannulated rats, blood lev

lated rats, i.e., in
1s were approximately

54 percent that in noncann*lated animals.

Following the 50 mg/kg dose, the maximum blood
concentration was reached in 6 hours where the
mean concentration was 3180 ng equiv/mL. 1In non-
the blood concentrations at &
.that of cannulated rats.

cannulated rats,
hours were 2 to 2.5 times

At the highest dose level,i 200 mg/kg, there were
two peaks in blood concentration, but such levels
in the noncannulated rats of the present study were
reported as being at least twice as high as in

cannulated rats.

Biliary Extraction

percentages of the administered doses excrated in
48 hours cf administration were reported

hile within
folleows:

Dose, mg/kg

t Mean 7Tims 0

.

[l padll NV
1Oy N
L]
0w > W

*Results obtaine

z2n
ile, Peak 3il=s ZenT.,
dours
2
2.07)* 3
.
25-25

when additionzl experimental results

included in

At 211 doses administ
in bile within 1 hour.
percent of the adminis Ed
mng/kg dose level was significantly differ=nt
frcm the 16.4 percent figure £following the 3 may

However, the study directcrs invoke an =
rha= the difference bezween =hese doses is act:

radioactivity was measurable
siliary excretion - 22.5
3ose as observed =zt the

not significant when data from another experiment
mg/xg is averaged with Zata of this experiment,

vie_ding 19.07 percent
serizioner claims that

indicated above. The

for the, first three dos2s there
n the 48-hocur zxcration
figure at the hisn dose

are no significant difZfzrences i
o

ser-entages. The nerczntage
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is significantly different from the other three.
While there was not a significant difference
between the percentage excretion figures at} the

5 and 50 mg/kg doses, the profiles of excretion
were different. Prolonged excretion: of radiolabel
was observed at 50 mg/kg. Also, at 50 mg/kg there
was a multipeak excretion profile. Prolonged excre-
tion was also observed, to an enhanced degrge, at
+he 200 mg/kg dose. While the number of ug equiva-
lents excreted in 48 hours at the 200 mg/kg dose
was approximately twice the number excreted at 50
mg/kg (tables 30 and 42), the quantities excreted
within 17 hours was the same for both doses, namely,
1389 ug equivalents (p. 9). The most logikal
explanations for this finding would be that there
was a saturation of the major metabolic pathway

(or of active secretion) for chlorothalonil, or
saturation of intestinal absorption, a phenomenon
«which occurred at a dose somewhere Dbetween 5 and 50
mg/kg. Since animals with vastly different amounts
of radiolabel in gastrointestinal contents' showed
essentially no difference in biliary excretion,

as reported by the study director (p. 9), it is
reasonable to conclude that saturation of biliary
secretion accounts for the finding of equal amounts
of radiolabel in bile at 17 hours postadministra-
rion of either the 50 or 200 mg/kg doses.

Urinary Excretion

The percent of the administered dose appearing in
urine (combined urine and cage washings) 48 hours
postadministration was esentialliy the same for the
1.5, S5, and 50 mg/kg doses, and—averaged 8.08 percent
for the three Joses combined. For the 200 mg/kg
dose, the percent of administered dose appearing in
urine was substantially less, 4.73 percent {table 2,
p. 23). The study director note that excretion at
the 1.5 and 5 mg/kg doses was rapid. Essentially

94 and 86 percent of the quantities excreted were
sliminated within 24 hours. However, for the 50
ng/kg dose, excretion was cnly 67 percent complete

oy 24 hcurs. Excretion as a percentage nf dose was
still lower at the 200 mg/kg dose. These observations
lead to the logical conclusion that, as with biliadry
axcretion, absorption or excretion mechanisms were
saturated at the high dose and that saturation
~rsbably occurs at a dose somewhere Setween 5 and

530 mg/kg. )

K
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Fecal Excretion |

Again, as percentages of the administered| dose,
radiolabel contained in feces 48 hours pdstadmini-
stration was essentially constant for thel 1.5, 5,
and 50 mg/kg doses, when for the three dose groups
combined the mean value for radiolabel excreted in
feces was 61 percent. On the average, aA additional
3 percent of the administered dose was found in the
GI tract, thus 64 percent of the total d&se was
accounted for in the feces and GI tract at all but
the highest dose level. However, at the high dose
32.5 percent was in feces and 26.1 percent in the
GI tract, accounting for a combined 58.6 percent of
the administered dose. Just why so much more was
located: in the GI tract at the higher ddse is unclear,
but may be attributable to, or a reflection of, the
high variability among animals at this dose. It
was concluded by the study director that no direct
relationship existed between fecal elimination, or
content of radiation in the GI tract, and biliary
excretion (p. 13). This appears to be a reasonable
conclusion. :

Kidney Concentrations

1In cannulated rats kidney concentrations of radiolabel
48 hours postadministration of chlorothalonil did

not increase in direct proportion to cdose. There were
progressive deficits with respect to =z linear increase
with increasing dose, i.e., the reiponse was nonlinear.

When kidney concentration data from cannulated

rats obtained at three doses (5, 50, and 200 mg/kg)
48 hours postadministration are included with compar-
able data from noncannulated Tats at the 24-, 96—,
and 168-hour time points on a semilog plot of kidney
concentration vs. time plot, a continuous linear plot
covering 24 to 168 hours is obgained, i.e., data.
from cannulated rats appears to be superimposable
with data from noncannulated rats. This leads to

the reasonable conclusion that kidney concentrations
were not affected by bile duct cannulation. Hence,
enterohepatic circulation or biliary readsorption
from the GI tract did not play a significant role in
kidney levels {(p. 14, Figure 4, p. 38).

Recovery of Radiocactivity

At the three lower doses, percent raccveries of
radiolacel were essentially the same, averaging
92.4 perczent. Recovery was significantly le&ss at

28
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the highest dose, namely 74.1 percent. tThe lower
recovery figure for the high dose group may be
attributable to the relatively high levels in feces
and GI contents and difficulties inherent in measuring
such levels in feces and contents. i

Kinetic Model for Chlorothalonil ;

A kinetic model is presented which is identical to the
model described in the accompanying metébolism study,
1173-84-0079-aM-003, and has been commented upon in the
review of the latter study.

Core Rating: Minimum.

“




Reviewed by: Brian Dementi, Ph.D. 'f/;tf.\_ Diinds, /3777
section I, Toxicology Branch (TS-769C) i .
secondary Reviewer: R. Bruce Jaeger, Section anq,;%,yh;:«
Section I, Toxicology Branch (TS-769C) C e

. .
Studv Type: Metabolism, Rat Tox. Chem. iNo.: 081901

Accession No.: 264351 ;
i

Test Material: Mono-Glutathione Conjugate
of l4c-chlorothalonil

Synonyms: l4¢c-sps-66382 :

studv Number: .631-4AM-85-0064-001 1
' Report/SDS-66382 !

Sponsor: SDS Biotech Corporation
Painesville, OH

Testing Facility: Physical Sciences Laboratories,
SpS Biotech Corp., P.O. Box 348
painesville, OH

Tizle of Report: Pilot Study to Determine the Concentration
of Radiolabel in Kidneys Following Adminis-
tration of the Mono-Glutathione Coniuqgate
of léc-chlorcsthalonil. fo Male Rats

Authers: M.C. Savides, J.P. Marciniszyn, J.C. Killeen, Jr.,
and J.A. Ignatoski

Report Issued: April 23, 1986

Purpose of Study: . ——

The purposes of this pilot study appear to have Deen
threefold: 1) to further characterizp the route of metabolisx
of chlorothalonil, 2) ". . . to determine if radiolabel £from
a dose of a monoglutathione conjugate of chlorothalonil would
we found in the kidney in the same relative amount as previously
reporzed for an equimolar dose nf chlorothalonil, ané 3) to
~ompare oral and imtraperitoneal donses of the mcnoglutathione
conjugate with respect to the presence of thiol conjugates of
chloroathalonil in the urine" {(p. 2).

Conc.usicns:

~he slutathione pathway =lays an important role iIn the
merazolism of chlorothalonil zs 2videnced by the finding

<
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that similar thiol metabolites result whether [chlorothalonil
or monoglutathione conjugate is administered to the rat.
Radiolabeled chlorothalonil and the conjugate jyield approxi-
mately equivalent percentages of radiolabel ié the urine,
The oral route of administration results in much higher
urinary levels of thiols of chlorothalonil than does the
intraperitoneal route, suggesting a role of the gastro-
intestinal tract in glutathione metabolism.

These are pilot study findings and are o&ly indicative
of the involvement of the one metabolic pathway. Additional
study further characterizing the metabolism by the glutathione
route will be necessary, as well as investigations into the
potential role of other pathways. :

!

Critical Rewiew Criteria: \
i
A. Materials: :

1. Test Compound: Monoglutathione conjugate of
I4c-chlorothalonil.

Description: The specific activity of the radiolabeled
material was 0.576 mCi/mMole. The test material was
stored in the dark at -8 °C. '

Purity: The nonlabeled starting materia’ was
chlorothalonil of 99.7% purity. The radiochemical
purity of tne final test material (i.e., the glutativione
conjugate) was 91.3%. There was uniform labeling cf

the benzene ring.

Contaminants: Not indicated.

2. Test Animals: Species: Rat, male; Strain: CD
Sprague—-Dawley; Weight: 287 to 332 grams; Source:
Charles River Breeding Laboratories, Portage, MI.

B. Study Desigﬁ:

Testing was performed using a mixture of radiolabeled
and nonradiolabeled monoglutathione conjugate of chlorc-
thalonil in a 0.75 percert methylcellulose/water suspension.

"Eight rats were assigned to each of three groups,
Group I (oral), sroup ITI {intraperitoneal), z2nd Group III
(intraperitoneal pilot). Untreated rats in Zroup III '
were used for ccntrol tissue.

"Food was r2moved from the cages of conz=rol and

experimental rats at aporoximately 4 P.M. thes night prinsr
to dosing. Thes=2 cages contained a water scirce Hut nc

oY,
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food. Just prior to dosing, experimental animals were
placed individually in metabolism cages which contained

a water source but no source of food. The cages were
placed over containers of dry ice to freeze any collected
urine. The rats were dosed as close as posible to 8 A.M,
Each experimental rat received a single dose of 115 mg
SDS-66382/kg in 0.75 percent methylcellulose (115 mg
SDS-66382/kg body weight/10 mI. suspension). Rats in
Group I were dosed orally and those in Group II were
dosed intraperitoneally. Control rats (Group III) were
not dosed. '

"six hours after administration of $§DS-66382, control
and experimental rats were sacrificed by exsanquination
under ether anesthesia., Kidneys were removed from all
animals, and carcasses were stored frozén for future
disposal. Prior to termination, blood samples were
collected from animals under ether anesthesia by orbital
sinus puncture. Blood samples were assayed for radiocacti-
vity by combusting aliquots of blood and counting the
trapped CO, by Liquid Scintillation Counting (LSC).

"Urine samples were collected over dry ice. Cages
were rinsed with 50 percent methanol in water to collect
any urine which did not flow into the collection cup.

The total volume was measured and duplicate 0.1 mL ali-
quots were assayed for radicactivity by LSC. The urine
was stored frozen and subsequently analyzed for sulfhydryl
metabolites., ’ .

"Kidneys were removed at %-ermination, rinsed twice
in a 50 percent methanol/water soclution, and then stored
in plastic bags. The kidneys were rinsed a third time
in 50 percent methanol/water when they were removed from
the bags for analysis. These solutions (15 mL each)
were subsequently analyzed for: radiocactivity by LSC.

The capsules of the kidneys were removed, and the kidnevs
were minced with scissors. Aliquots of the kidney tissue
were weighed for subsequent bi¢plogical oxidation and

LSC. The remainder of the kidheys were stored frozen.
The capsules were analyzed separately for the presence

of radiolabel by biological oxidation and subsequent LSZ
{(pp. 11-13)."

Results:

There were no external adverse effects noted for the
dosed animals. Necropsy revealed the presence of some fluid
{< 1 to 2 mL) in the peritoneal cavities of animals dosed ri1a
rhis route. 7ia oral administratisn, the monoglutathione :is=

4
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i
much less toxic than chlorothalonil on an!equimolar basis,

suggesting that glucuronide conjugation oF chlorothalonil is
probably detoxifying (p. 19). !

With respect to blood concentrations?of radiolabel it
was found that 6 hours postdosing the average blood concen-
trations were 13.3 mMole-equiv/mL for ora}ly dosed rats and
132.1 mMole-equiv/mL for those dosed intraperitoneally (i.p.)
{(table 2, p. 27). It is speculated that the evidently rapid
absorption * the i.p. route can be attributed to the abundant
blood supp: nd large surface area of the peritoneal cavity.

As was true in the case of blood, levels of radiolabel
in the kidney were considerably higher for those rats dosed
i.p. (705 nMole-equiv/gram) than €or tho&e dosed orally (49.5
nMole-~equiv/gram) (table 3, p. 28). Thelaverage percentages
of the administered doses found in the kidney were 3.22
percent for the i.p. dosed group and 0.20 percent for the group
administered orally. .

Animals dosed i.p. excreted via the urine much higher
percentages of the administered dose than did the orally
3dosed group. The percentages were 5.35 + 4.25 and 0.64 +
9.31 percent, respectively (table 4, p. 29).

In a previous study cited by the authors (p. 19), which
involved the administration of essentially equimolar dcses
~f radiolabeled chlorothalonil, the percent of the adminis-
-ared dose located in the kidney 6 Hours postdosing was close
=5 the percentage found in the present study. Comparisons
netween percentages of dose found in kidney, blocd, and urine
for the two studies are tabulated below as taken from the
study report (p. 20).

. Oral —— Oral Intraperitoneal .
Chloro- Chlorothalonil, Chlorothalonil,
thalonil Monoglutathione Monoqlutathione
Xidney 0.26 0.20 3.22
(% administered
dose)
3lood 0.24* 0.40 3.96
(¢ administered
dose)

TThis 1S an estimate, as plasma was assaved rather than
#shole blood. ;

(W]
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Oral Oral! Intraperitoneal
Chloro- Chlorothayonil, Chlorothalonil,
thalonil Monoglutathione Monoglutathicne

|
Urine 1.19 0.64 5.35

(% administered
dose)

Thiols 8.3 14.1{ <1

(% in urine) i
Thus, when radiolabeled chlorothalonil or its monogliutathione
derivative are administered orally in separate studies at equi-
molar doses, the percentages of radiolabel located in kidney
are very similar, suggesting similar routes of metabolism.

!
As to the characterization of urfhary metabolites

resulting from oral dosing with the glutathione derivative,
the di- and trithiols of glutathione were identified among
other unidentified substances (metabolites). The dithiol
derivative accounted for 9 percent of the extractables and “he
trithiol approximately 5 percent (p. 18). Urine from animals
dosed i.p. contained the dithiol (1 p=rcent of extractables’
and no trithiol.

Based upon the above limited information, the authors
develop the concept that an essential route of metabolism for
orally administered chlorothalonil includes glucuronide <orma-

tract, followed Dy cleavage to smaller fragments which ara
‘absorbed into the portal circulation. The fragments in cues-
tion ‘are theorized to be cleaved in the kidney to the this!
metabolites (nephrotoxins, p. 23). 1In support of this, tae
authors cite a recent in vitro study in which it was shown
that mucosal cells from the stomach and small intestine wil?l
affect these conjugatinpn reactions, Such reactions in the
gastrointestinal tract prior to absorntion into the paortal
circulation would help explain the greater abundance of
thiols in the urine following oral dosing as opposed to
intraperitoneal dosing. 1

Evidence in support of this proposed sequence of
metabolic events for chlorothalonil include the finding 2%
similar metabolitss in urine following dosing with either
chlorothalonil <r the monoglutathione metabolite. The auz:-
ors conclude that the glutathione pathway is intimately
involved in the metabolism of chlorothalonil. This appears
tno be a reasonable, but limited, conclusion. Additional
study would be necessary to adequately characterize the
various aspects 2f the glutathione and possibly other
metaholic pathways. ‘

Tore Classificazizsn: Minimum,
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Speciz> Review Criteria

A. Ma=zerials:
1. Test Compound: A mixture of nonlabeled chlorcthalonil
and %C-labeled chl%rothalonil suspended in 0.73%
methylcellulose.

Description and Purity: The nonlabeled material

was analytical grade chlorothalonil of 99.7% purity.
l4c-.chlorothaleonil was of specific activity 2.2 mCi/
mMole having radiochemical purity of 98.4%.

Batch No.: N/A.

Contaminants: N/A.
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2. Test Animals: Species: RaL, male; Strain: CD

Sprague-Dawley; Age: 3 to 10 weeks; Weight:
Approximately 390 grams; Source: Charles River
Breeding Laboratories, Portgge, MI.

study Design: ;

The purpose of the study is to assess the absorption,
tissue distribution, and excretlion of radiocactivity during
7 days following repeated oral administration of radiolabeled
chlorothalonil.

1.

Animal Assignment: "Eighty-eight male Sprague-
Dawley rats were obtained from Charles River
Breeding Labs. Eighty of the rats were allocated
at random to four dose groups of 20 animals each
and eight rats were allocated to supplemental
groups to determine blood concentrations during
the dosing regimen. The four groups of 20 animals
each were dosed at levels of 1.5, 5, 50, or 160
mg/kg/day for 5 days at 24 hour intervals. Animals
were dosed orally using a2 plastic syringe fitted
with an animal feeding needle. The exact weight
of the ¢ 2.0 mL volume administered was determined
by weighing the syringe before and after compound
administration. Four rats at each dose level jours
terminated 2, 9, 24, 96, and 163 hours after the
fifth dose administration. Urine and fecess were
coXlected at 24-hour intervals Zuring the dosing
regimen, after the‘fifth dose and at necropsy.

"aAll eighty animals were killed by exsanguination
under halcthane/oxygen anesthesia. Liver, kidneys,
fat, muscie, heart, lungs, stomach, small and
large intestines, stomach contents, small intesti-
nal contents and large intestinal contents were
removed from each animal. Blood, tissues and
gastrointestinal tract contents were assayed

for radioactiivity.

“The supplemental group of eight animals was
divided into four subgroups of Two rats, each
representing one <ose level. T=e two rats in
each subgroup were dosed on 5 consecutive days
at 1.5, 5, 50, or 160 mg/kg/day. Blood samples
were collected &t 6 and 24 hours after the
first, third, and fifth dose adainistrations
and the samples were assayed for radiocactivity.
The eight rats were sacrificed 24 hours after
the final Zose in the same manner discussed
above but no tissues wer=z.collected (pp. 2-3}.7

:3{;
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2. Diet Preparation: Anihals were fed ad libitum
using Spratt's Laboratory Diet No. 1. Animals
were also allowed fresh water ad libitum. The
test compound was not administered via diet or
drinking water, her.ce ho specific diet preparation

A or water formula was necesary.

3. Statistics: The folloLing procedures were utilized
in analyzing the numeﬁical data: N/A.

4. Quality Assurance was affirmed in a statement hy
J.A. Ignatoski, Ph.D., Director, Department of
Safety Assessment, July 3, 1986.

C. Results: b

(The following informaticn is paraphrased and follows the
outline of results as presented in the study on pages
indicated.) .

1. Observations: Animals treated at the high dose,
160 mg/kg/day, had lcbse stools primarily 2uring
the 24 hours immediately following the first of
five doses in the series. While fecal consistencvy
was essentially normal beyond the initial 24-hour
period, many fecal pellets contained a white,
mucosal material throughout the study (p. 3).

2. Radioagtivity in Feces and Gastrointestinal Tract:
Based upon data preSented in Appendix A, i< is
2vident that the principal route of 2limination
nf radiolabel is via the feces, where the radio=-
label presence accounted for 82 to 85 percent
of the total dose administered at the various
dose levels. Elimination via this route was »
rapid and &ssentially 90 percent complete within
24 hours following the fifth dose administared
in all of the various dosing regimens.

Evacuation time (or rate) of radiolabel from the
stomach was dose dependent when evacuation was
essentially complete within 9 hours following the
final (5th) dose for the 50 mg/kg/day regimen, b1
only within 24 hours following the 160 mg/xg/day
regimen (p. 4).

3. Radiocactivity in Urine: The percent of the total
radiclabel excreted via urine within 7 days after
the fifth dose was dose dependent. For the 1.5
and 5 mg/kg/day doses 6.65 and 6.55 percent,
respectively, were eliminated, whereas for the
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50 and 160 mq/kg/da& doses 4.36 and 4.96 percent
were eliminated under like circumstances. The
average amount of radiolabel excreted in urine
during 24 hours following each dose was a constant
for each dose level. The data suggest a different
mechanism of elimination via the urine for the low
dose as opposed to %he high dose groups (pp. 4-6).

Radiocactivity in Blkod: Data for all dose levels
reveal that less than 1 percent of any dose level
administered was present in the blood at any
moment of sampling. Peak blood concentrations

at the various doses occurred at the indicated
time points after the final dose.

|

Peak Blood
Dose, Concentra- Blood Level,
mg/kg/day tion, Hours ng equiv/mL
1.5 2 185
5 , 2 519
50 9 4300
160 2, 9 12,950

At all dose levels, blood concentrations at the
6-hour time point after the first dose were
equivalent to those concentrations evident 6 hours
after the final dose, suggesting to this reviewer.
that a steady state or equilibrium is established
quickly and is well maintained (pp. 6-7).

Radiocactivity in Kidneys: When assayed for
radiolabel at various time points during 2 to 163
hours after the fifth dose, the highest concentra-
ticns 4n-kidneys occurred at the 2-hour time point,
regardless of dose level. These peak concentrations
were 3.12, 8.03, 31.1, and 105 ug equiv/qgq at the
respectivF doses of 1.5, 5, 50, and 160 mg/kg/day.

Kidney concentrations were proportional to dose
for the two lower doses (~ 0.1 percent of
administered dose/qg) and also for the two higher
doses (™ 0.05 percent of administered dose/q),
but proportionalities did not hold between the
second and third dose groups.

" Plots of kidney depletion rates obtained for 1.5,

5, and 160 mg/kg/day dose groups indicate depletion
is biphasic, with the phase change occurring at

24 hours after the final dose. For the 30 mg/kg/day
dose, elimination was not biphasic (pp. 7-9).

(V8]
)

3%
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Dose, l -
mg/kg/day : _PRate Constant, Hour

2-24!hrs 24-168 hrs 2-168 hrs
i

1.5 .0369 .0078
> i .0091
150 .0298 .0078
160 -03p0 .0047
H

We are unable to offer a reliable explanation

for the single rate constant observed at the
5 mg/kg/day dose.

6. Radiocactivity in,Other Tissues: Concentrations
of radiolabel inlfat, heart, liver, lungs, and
muscle were unremarkabie. GI tissues, apart from
contents containing radiolabel, also appeared
unremarkable. Kidney tissue had the highest radio-
label concentration and was five—~ to sevenfold
that of the liver, the tissue incorporating the
next highest concentration of radiolabel. Radio-
label depletion rate for liver was threefold
that of the kidneys (p. 9).

Chlorothalonil Kinetics Model:

The petitioner has developed a theoretical model
for chlorothalonil kinetics. This model is based upon
the assumption that ". I . chlorothalonil! absorption and
excretion may be described by a one-component model,
where chlorothalonil and/or its metabolites are absorbed
into the bloodstream and eliminated from the biood compart-
ment by distribution to tissues, by excretion into bile
and by excretion into urine" (p. 10). The mathematical
expression of this model as derived would be:

VA=VT+VF+VU

where
Vp = rate of absorption into blood;
Vo = rate of absorption into tissues from blood;
Vg = rate of elimination via bile; and
Vy = rate of elimination via urine.

This is a simple model not taking into consideration
a number of factors which could influence rates of distri-
bution. Nevertheless, when values for Vv, vg, and vy,
arrived at by <Zeductive application of more fundamental
information pertaining to these three parameters as
nbtained in ancillary studies, are intrcduced :nto the

)

Ut



: 005911
i

!

model equation, values|for Va can be calculated or estimatad
at various doses of ch@orothalonil. For example, employing
this technique, the petitioner obtains Va = 143.63 ug/equiv/
hr at a dose of 50 mg/kg and 258.41 ug/equiv/hr at the

200 mg/kg dose. The ratio of these, 258.41/143.63 = 1.3,
indicates that the rate of absorption nearly doubles when
the dose increases fourfold, within the indicated dose
range. r

In attempting to establish the validity of the mocel
equation, the petitioner alsoc employs actual biliary and
urinary excretion data obtained in the adjunct biliary
study (633-4AM-85-0012-002) to determine actual amounts
and ratios of chlorothalonil absorbed within 24- and 48-hour
time periods at dosesiof 50 and 200 mg/kg. Thus within
24 hours post-adminisération of 50 mg/kg and 200 mg/kg.,
2780.8 ug and 5389.8 ug equivalent were absorbed, the
ratio being 1.94.

The same ratio calculated in like manner at 48 hours
was 2.12 (pp. 10-19).  Both ratios (1.94 and 2.12) compare
favorably with the 1.8 ratio cderived from more funcamental
principles. Hence, the petitioner considers these findings
tc support the one-component model as proposed to Zescribe
t»a kinetics of chlorothalonil absorption and excration.

To a first approximaticn, this appears to be reasonabls.

Cznaclusions: -

.. The relative rate of absorption of chlorothalcnil
following a 200 mg/kg dose is only approximately
twice that following adninistration of a 50 mg/kg
dose.

-

(3%
.

ess than 1 percent of any single dose of chloro-
thalonil administered is present in the blood at any
mnomentJ Peak blood concentrations follecwing single
doses wWere approximately dose related. An apparent
saturation of blood occurs during multiple dosing
setween the dosing rates of 5 and 50 mg/kg/dav and
is indicative of a steadv stare.

3. Radiolabel depletion from kidney was biphasic at

‘ dos=s of 1.5, 5, and 16J mg/kg/day, but not so at
30 mg/kg/day. There' is no satisfactory explanation
for this difference.
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5. The principal route of el&mination of radiolabel

is fecal, accounting for {82 to 85 percent of admin-
istered dose. Elimination via this route was rapid
and essentially 90 percent complete within 24 hours
following the final dose. These findings were
independent of dose level under study and indicate
most chlorothalonil is excreted unchanged in the
feces. Furthermore, this is consistent with the
low percentage of the adﬂinistered dose present in
the blood at any moment post-administration.

6. A theoretical model for chlorothalonil kinetics
(Vp = Vo + Vg + Vy) was :proposed where the rate of
absorption into the blood (Vp) is equivalent to the
sum of the rates of transfer into tissues (Vp) and
elimination via bile (Vg) and urine (Vy). To a
first approximation the model appears reasonable.

Core Rating: Minimum.



