


Tre-£52<

- Nov 7 19%%

UNITED STATES ENVIRONMENTAL PROTECTION £GENCY 0o 6925
VASHINNGTON D C. 20460 i

~ —~
viSsZs

v

OFFICE OF
PELETIZIDELES AND YOXIC SURSTANCE:

MEMORANDUM

SUBJECT: ErFA ID 235-124€:Captan: Review rat metabolisr study.

TO: Richard Mountfcrd (F¥ 23
Registraticn Diwvision (I8-767C)

FROM: Marion Z. Copley, D.V.¥., Acting Secticn Eead :

N — . - — , e . .

Section 2, Toxicology Branch I (IRg) <>~ R L s
Health Zffects Division [TS8-7£%5C) G

THRU: Judith W. Eauswirth, Ph.D., Acting Brarch Chief
Sectier 2, Toxicology Branch I (IRS) _ .
Health Zffects Division /TS-7£3C) REE e I e

o . Ty s

Tex, Chem. K0.:139
Proj. No.:8-095C
Record No.:225636

Texicology Branch has been recuested to review a rat
metabolism study {(#HLA 61£3-107) trat was sukmitted in sugpor:
of the registratiocn cf captan technical.

CONCLUSIONS:

This study investigating the metabclism ¢ the trichlcro-
methyithio n01etv of vaotan is accertable (see ccmment 1 and
Data IZvaluation Report - DER is attached), hcwever the
_ guidel;:e reguiremn en's (E5-1) have not been completely -

satisfied due to deficiencies in the evaliuation cf the
metabolism of the tetrahydrophthalimide (THPI) noi ety (see
cecmment 3).

BACRGROUND:

Captan is currently Lﬁaergc¢ng Special Review. Position
Document (PD} 2/3 was completed in June, 1985. The Toxicclegy
Branch Peer Review Ccmmittee determined that Captan is a Bs
oncogen (12/29/8€;. The follocwing data gaps Zdentified in the
Registration Standaré for Captan (March 1986) still remain:

* Chronic (ecral) - ncn-rcdent:
* Subchrenic irhalation - rat (new study to ke ccnducted)



Cec-tan

Met

86-0950, Mestarolisaxs

abclism THPI moiety) (Siscussed in comments 1, 2 and DER}

COMMENTS

Surmary cf metabolism study number HLA 6183-107 (szece
attached ITER)

Captan, with a radi' lerel cn the €ide chain (trichlore-
rmethylthio moiety), was acdministered to rats at single
coses of 210 or 5C0 mg/kg. In addition, a group ©f rats
received 10 mg/kg of radiclabelled captan following 14
cdays of cclid captan (pretreatment).

Ccnclusicns are:

° Czptan radiolabel (dcse 10 mg/kKg - single and lczded) was
rapidly excreted, 77-84 % within 24 hours, primazily in
the urine, seccndarily iIn the CC, and feces.

* Focllowing the pretreatment, feces were the primary route
cf elizination.

° Parent compound was niot found ir. the urine, but accountesd
for abcut 2 % cf the fecal radicactivity in rats
receiving the high dcse.
he results of this study compare favorably to thcse of

eniously submitted jocurnal articles.

RS

ideline recuirements, zcc
abolism, distribution ans
‘ngle low and high ané rspezied

In crder to satisfy the cu
studies evaluating the nex
elizinaticn of captan at s
doses for both the:

17 THPI (ring) and
2} trichlorocmethylthio (side chain) moieties

are requlired.

Although the attached study satisfies the guidelire
reguirements concerning metabolism of the side chain,
metabolis= data for the T=PI moiety however is incomplete
for the fcilowing reascns:
1) Alt-ough much metakolism data is available in the
literature, there are currently no core-acceptab
metzabolism studies conducted with a TEPI larel

o
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8-0950, Metabolism

Captan

2) A study submitted previously by the Registrant (see

merorandum from M. Copley to H. Jacoby dated
11/5/86,TB doc 005571) was classified core-
surplementary since the sccpe was limited to

investication of effects in the gastrointestinal
tract of rats and mice.

Therefore, a study investigating the metabolism,

distribution and elimination of captan with a ring label
(THPI) is still required.

COPLEY, PCE\CAPTAN\MEMC1l.224, =159, 11/7/88
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EPA: £2DEL0ZE
DYNAMAC Nc.: 120-2
Cctoker g, 1922

CxTA EVALUATION RECORD

CAPTAN

Mezabolisz Study in Rats
STUDY IDENTIFICXZTICON: Dawi,, R. J. Evalvation c¢f the I wivzs
metabolism of captan im rats. {(Unpublished study No. HLa £2183-1<7
performed by Hazleton Laboratcries Arerica, Inc., Madison, wI, ard

subnitted by Chevron Chemical Company, Richmond, CA; dated June 2,

1¢es8.) MRID Nc. 406587-01.
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Dynamac Ccrporaticn Cate: fe-19-£ %
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CHEMICAL: Captan, K-trichloromethylthic-4-cyclohexene-1, -
dicarkoximide.
TEST MATERIAL: [Trlchloromethyl-“c1Captan with

-

38 mCi/umol was used in this experiment. Unleabeled capt
from lot No. 5722-43 and with a chemical purity of 2% percen
was also used.

a
radiochenical purity of 98 percent and a specific activity c¢f
an
1T

STUDY 'ACTION TVYPE: ¥etabolism in rats.

STUDY IDENTIFIC ATIO‘ Dawvn, R. J. Evaluation of the in vivo
metabclism of captan in rats. (Unpublished study No. ELA
6183-107 performed :y Hazleton Laboratories America, Inc.,

Madiscn, WI, and subnitted by Chevron Chenical Ccmpan.,
Richmond, CA; dated Zune 3, 1983.) MRID No. 406580-01.

REVIEWED BY: 7

‘/,/ // e ,/'/'
Nicolas P. Eajjar, F=.D. Signature::’ /44°4%7/-ﬁgﬁﬁ““~'
Principal Reviewer - . Ty
Dynan ac Corperation Date: é;Cféz;Vb /7/ ’/75£

A. s
g ‘véa,_
wWilliam L. MclLellan, Ph.D. Signatare:Mé&hgzﬁ“v*>“)77u

Independent Reviewer )
Dynamac Corporation Date: Cchter 7 19€F

APPROVED BY:

- . . , . \ L T
I. Cecil Felkner, Ph.D. Signature: s~ <o - adinud
Metabelism Studies 4

Technical Quality Cecntrol Date: fr,=i¥- 8 &

Dynamac Corpecration

. - e
Marion Copley, D.V.M., Signature: “~@r- S oo -
D.A.B.T. o !
EPA Reviewer/Acting Section Cate: _ R

Head, Section 2
Texicolegy Branch I (IRS)

. . . A - — ;
Judith Hauswirth, Ph.D. Signature: il o Heeoe i
Acting EPA Branch Chief, / <
Toxicology Branch I (IRS) Date: "/7/€V
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CONCIUSIONS:

The retabolism of [trichloromethyl-'‘Clcartan was studied
in male and female Sprague-Dawley rats following oral
administration of a single dose a_ 10 or 500 mc. kg. in
addition, the mnetabolism of "Clcaptan was studied
fellowing adrministration of nonradiclabe‘ed captan at 10
mg/kg/day for 14 days: [“C]captan was administered on cay
15 at 10 mg/kg. Total recovery of C] was apprcx*nate‘v
90 percent 96 hours after administ_atlon cf a single dose
of captan at 10 mg/kg with abcut 77 to 84 percent
eliminated within 24 hours postdosing. Approximately

.
1
1

b
50 percent of the adrinistered dose was eliminated in the
urine, 1£-22 percent in the feces, and 22 o 25 percent as
[{"Clcarbon dioxide ([“C}COZ). Abcut 1.7% percent of the
dose was found in <tissues, with the highest residues
detected in the liver (0.27 percent), wheareas cnly 0.14
percent was found as organic volatiles. 7The.metarolism cf
[“C1capta1 following repeated decsing a2t 10 ng/kg was
similar to that cbserved following a single dcse at :Q
mng/kg. This finding suggests that carctan is not an

inducer cf liver enzymes.

Folliowing adninistration of SOO ma/kg - *Clcagp=zan,
cunulative elimination of ['“C3 increzsed c***uall
reaching a maximum by 72 hours. Most of the radﬂcactlv*ty
was eliminated in the feces (33 to 420 percent cf the docse)
120 hours postdcslng with lesser amounts in the urine (zZ:z-
27 percent) and [ C]CO (15 percert). Tissue residues
accounted for 0.9 percent, whereas vclatile materie

accounted for 4 to 7 percent of the dose, a significant
1ncrease when compaced to the low dose. Total recovery cf
[ “"C] of the high dose accounted for 83 perc»“t of the docse.
Thiazeclidine-2~thione-4-carboxylic acid (TTC) and dithio-
bis-methane sulfonic acid (DMS) and its mo:bsulfoy::e (DS -
0) were detected in urine. Twice as ruch DMS was detected
in urine frcm female rats (50 percent) when compared tc
males (24 and 28 percent of the high- ard low-dcse rats,
respectively). DMS~0 accounted for abcocut 32-35 percent
in males and about 14-20 percent in females. Unchanged
captan was not found in the urine, but accounted for abcut

2 percent of the fecal radloact1v1tv in rats receliving the
high dose.

This study is acceptable and meets EPA guidelines.



8 through 10~-~-see foctnote 1.

MATERIAILS AND METHODS (PROTQCQLS):

A.

> . - » j
Materials ancd Methcds: (See Appendix A for Zetails.)

1.

Dosing suspensions of ﬂLC]captan were prepared by
mixing the apprcpriate amount of .["Clcaptan and
nonradiolabeled captan in 0.5 percent Tween 80 and 0.7
percent carboxymethyl cellulose in demineralized water.

The dosing suspensions were stirred until used.

Male and female Crl:CD(SD)BR rats were obtained fron
Charies River Laboratories, Wilmingtcn, M2, and
accli-ated to labecratory conditions for ¢ to 13 days
prior to dosing. The body weights of males ranced fron
221 tc 327 g and those of females rangeZ from 168 to

2C8 g: the age of the animals was not srecified.

The &animals were divided into three groups, each
containing five per sex. CGroup A animals received a
single oral dose cf [“C]captan at 10 mg/¥g. Group B
animals received a single daily dose c¢f uniabeled
captan at 10 mg/kg/day for 14 davs, fclilcwed by 10
ng/kg [“C1captan on cday 15. Group C animals were dosed
at 1000 mg/kg, but the experiment was respeated at a
lower dose of 500 mg/kg (Group D) because it was not
possikle to maintain the homogeneity <f the desing
solution at the higher dose.

Following dosing, the rats were housed individtally in
glass metabolism chambers for separate ccliection of

expired CO,, organic volatiles, urine, and feces. Food
and water were available ad 1libitum throughcut the
study. Urine and feces were collected during the

following time intervals after dosing: C-6, 6-212, 12-
24, 24-36, 36-48, 48-72, 72-96 (all grcups), and 96-
120 hours (Group D). The metabolism cages were rinsed
with methanol at the time of sacrifice. Expired CO,
and organic volatiles were collected separately at 0-
6, 6-12, 12-24, 24-36, and 26-48 (all grcups), and 48-
72 (Group D) hours after dosing. The rats were
sacrificed at 96 (Groups A, B, and C) or 120 (Group D)
hours after dosing. A blood sample and a tctal of 14
tissues (and carcass) were collected at sacrifice.

Only items applicable to this DER have been included.

£



21l samples were analyzed ir duplicate. Wwhole blood
was combusted and then radicassayed by liguid
scintillation counting (LCS). Feces and tissues
(except bones and ovaries, which were combusted
directly) were homogenized, and alicuots were combusted
prior to radioanalysis. Aliguots of urine and CO,
trapping were radiocassayed directly. Organic volatiles
were divided into three portions and combusted in a
Harvey biological sample oxidizer and then radio-
assayed.

Characterization of [“C] residues in urine was
conducted by high-performance 1liguid chromatography
(HPLC) and by thin-layer chrematography (TLC). Various
urine samples were analyzed directly by these methods
without prior treatment.

Severzl procedures were used o analyze the feces. The
best approach for feces frem Group A involved three
extractions with hexane, followed kv three extracticns
with 4 mL of water:methanol (90:10). The extracts and
residues were analyzed for radiocactivity by LSC. AN
outline c¢f the procedure is shown in Figure 1.
Water:methanol extracts were mixed with an equal volure
of acetonitrile and the acetonitrile was salted out
with emmonium sulfate. The acetonitrile layer was
analyzed by HPLC. In addition, an aligquot of the
water:methanol extracts was éiluted to 50 mL with water
and applied to an XAD-2 column. The cclumn was washed
with 50 mL of water and eluted with 2 x 50 wlL porticns
cf methanol. The methanol Zfracticn was analyzed by
HPLC. The water fraction was applied to a Sephadex G-
10-120 column and eluted in water. Eluents were then
radiocassayed. Fecal honrcoenates from the high-dcose
animals were analyzed in the same manner except fcr
three extractions with 5 mwL of dichloromethane
following hexane extraction (Figure 1).

The {'°C] organic volatiles <rom Group C animals were
analyzed by mass spectrometry.

Protocol: A protocol for this study 1is presented in
Appendix A.

un
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Figure 1. Definitive Moethod for Feces Exiractior

Fecal Homogenste

Extract:

1. 3X wih hexane

2. 3X whh Dichiorornethane (High dose only)
3. 3X §0:10 watler:methanal

¥
Hexane (Migh gose only) Water:Methanot Marc
Anatyze for Dichioromethane Analyze for Analyze for
radivactivity Analyze for radivactivty Radivactivity
radioactivity
1. Incubate with
1. A (NH )2 SOy protease
2. AZd acelonitrile 2. Acidity

3. Extract 3X with
ethyl acetate

N | 1

Acetonitrile Aqueous layer
Anazlyze for Analyze for
radivactivity radvadivity
(High : _ v
8:;9) 1. Evaporate fo dryness
' 2. Reconstitute in acetonitrile '
3. Inject into HPLC Residue  Aqueous Ethyl acetate
Analyze for Analyze for Analyze for
Radiactivity Radioactivity Radicactivity
¥ ,
Profiles
Source: CBl1 Figure 39, CBI p. 127 - q

6
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PORTED RESUITS:

L

of the radicactivity was elirinated within 24 hours,
accounting for 77.4 percent of the dose in males and 84.3
percent in fexales. HNinety-six hours after dosing, abcut
90 percent of +the dcse in both males and fenales was
recovered (Table 1). Most of the radioactivity was
eliminated in the urine, followed by [ 7C]CC, and then
feces. Less than 1 percent was found in vclatiles and cage
washes. Tissue residres accounted for 1.75 percent of the

dose, with the highest residues found in liver (zbout 0.5
pg/kg; or 0.27 percent of the dose) and carcass (0.15 upg/g7
or 1.05-1.26 percent cf the dcse) (Table 2).

Croup &: Following oral administration of [ '“Cjcaptan, most

CGroup  B: Similar results were obtzined Zc rats
administered i0 mg/kg of :“C]captan follewing
administration cf unlakeled material at the same decse dally
fcr 14 days (Takles 1 and 2) when compared to Group A.

Crcup D: Fellewing administration of { CJcap an at 500
ng/kg, approximately 24 and 21 percent of the dose was
eliminated within the first 24 hours in males and females,

respectively. Thereafter, elimination of [' C] increased
at approximately the same rate, reaching a maximum by 72
hours fter deosing. fcst of the radiocactivity was

eliminated in the feces by 120 hours postdesing, accounting
for 40 and 33 percent of the dose in males and females,
respecblvely {Table 1). Approx1nate1y 23-27 percent of the
dose was eliminated in the urine and 15 percen: as [ C Cco,
in eupired air. Tissue residues accounted for about 0. $
percent of the dose with the highest residues found in
liver (9.9 ppm= cr 0.11 percent in males and 11.4 pgpmeor C.1
percent in females; see Table 2). C} residues in the
carcass ac-ounted for about 0.6 percent of *he dcse in both
males and ferazles. A significant increase vwas noted in the
amounts of volatile materials released wher. compared tc the
low dose. Abcut 3.6 and 6.7 percent of the dose was elizi-
nated by males and females receiving 500 mg/kg, re-
spectively, as volatiies. Total recovery of [”C] accounted
for 83 percent cf the dose in both males and females.
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TABLE 1. Material Balance of Total Radiocactivity Recoverez
Following Oral Administration of [Trichloromethyl-
'"CjCaptan to Rats
[“C]Recovered as a percent of
dose administered
Sample 10 mg,/kg® 10 mg/kg*P 500 mg,/kg®
Males
Carbon dioxice 22.01 23.54 14.45
Teces 21.51 17.58 40.14
Tissues 1.73 1.63 0.90
Crine 44.26 47.50 22.73
Volatiles G.13 G.53 3.5¢
Cage wash 0.43 0.72 1.34
Cage wipe 0.17 0.32 0.14

~otal 20.52%2.89 91.80+1.50 83.28zx1.96
remales

Carbon dioxide 24.51 26.31 14.88
Teces 13.59 18.47 32.92
Tissues 1.75 1.61 0.86
TUrine 50.20 £0.87 27.26
Telatiles 0.14 0.26 5.66
Cage wash 0.40 1.86 0.66
Cage wlipe 0.07 0.78 0.13
Zotal 80.66%9.27 91.7z1.15 £€3.37%£2.84
f Total recovery after 96 hours postdosing.

Repeated dosing.
Total

©

recovery after

120 hours pestdosing.
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TABLE 2. Radiolabeled Tissue Residues in Rats following
Oral Administ-ation of [Trichloromethyl~"ClCaptan
ug eguivalents/g tissue

Tissue 10 mg/kg°® 10 mg/kg®?® 500 mg/nct
Bloced 0.14 0.14 0.17 0.14 4.36 5.45
scne 0.14 0.15 0.13 0.12 2.83 3.23
Brain 0.06 0.08 0.09 0.08 1.87 2.43
Carcass 0.4 0.15 0.15 0.14 .81 3.67
Fat 0.06 0.06 C.05 ¢.07 2.27 1.93
HeaTt 0.12 0.13 0.16 c.17 $.71 6.63
Hidney 0.61 0.61 0.73 0.63 11.20 216.20
Iarye 1n- 0.10 0.11 0.17 0.14 2.57 3.74
testine w/

contents

Liver 0.48 0.51 0.s0 G.40 .20 1i.40
_ungs 0.18 0.22 0.23 0.24 .52 7.03
Muscle c.11 ©0.12 0.0 0.09 .88 2.72
Small In- 0.312 ©O.14 0.16 G.15 2. 532 2.80
testine w/

contents
Spleen 0.18 0.2¢6 6.30 0.390 %.82 5.62
Stomach w .17 0.23 0.236 0.44 11.10 13.490
contents
Genads 0.11 0.17 .15 .22 .81 7.67
vterus - 0.2% - 0.20 - 6.21
Tctal recovery after ¢56 houars postdosing.

Repeated dosing.

Tctal recovery after 2I0 hiours peccestdosing

\0




I
(WIS
o)
DI O
|
e
o
s
fq, U
(R
3
Ui
!
u
it
XN
ba ”ow
A v
4
(PN
n
'
x
TV
Tear d
A |
b
oW
BT
@}
bl Y
ey 82
a0
‘re
11
Yoy
I
t )
4
o
5
Loy
] i
S
]
2
(¥l

Q

Ty
)

L3

el

4

Q
'y
ot

loactive

s

ac

¥

fZME-

KN

e

i
b

i\

Q
to

TwO

were

There

.
—

)

-

-ther a

~he

£
%)

)]

[}
Lad}

i8]

1.

ot

o
]

)
L3
X

aye

3

‘e

Mo
n,

[

serqy

[a W

as
e

Y
0P
LY

Uy

M

0w
A
[ S VIR
(r gt
LK
X}
I IS Bt
0o, b

o
>
0 -rd
EY)
v b
(R
I3
mow
i
© M
“r "
]
ar
NN
(& m\w
¥
b
Q
we B
b
‘U0
Wy,
Y]
(S
3o
() ot
(S
L e
[ )
Q
O m

{n
01
0
be
"
bt
)
'y
Iy
3
[\1]
()
ba
)
o o)
o o
(GRS PR
1Y)
K
bt
O v
waog 'y
v
\ " il
” $:
A
i~
o 2"
I
..A . M
M._ ﬁ. T
) .
NNV
q_. ah 13
Qe
o 0
LY
e
W0
frod 3
eyt
[S
e O 0y
O k0
f1, L)

Wi
o
Ui
o
b

[
.t
Iy
$t
st
A

B9

v

o
i
¥

[+
I
)
L
b
0

L X1
]
o
)
b4

(1

racts ccmzaine

ex<

-

etnanc

-
ey

ater:

o
i)
]

rs

Yt

(&

et

‘0
%

2
[
3

38

e

it

ot

5
"
o
¥}
9]
1
6}
e
o
[is}
R Y
0
J
R
1%} Arc‘
1]
[SFY)
n
a3
3R
o
I YIRS
i 't
ty u
oo
by As
yq H
0w
o 0O
O
D
9}
W4 o
23
w0
0K
«
)]
oo
[ ]
"}
oo
[
A
o n

-

fa
percen

n-ained

co

E o~ - -
- - .

enmale rats.

5
<

- =

rcent for

(@]
4




Captan Science Reviews

Page is not included in this copy.

Pages _14 through 17 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product manufacturing process.
Description of product 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

X FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




Ar.alysis of the hexane and dichlorcoethane eh fa
v HPLC indicated that ¢0 and 40 percent of
(injected) racdicactivity <cochromatographed
zaptan for ferales and males, respectively. T
remainder in males consisted of material that eluted
at the solvent front (about 7 percent of the dose)
and diffuse radioactivity that was spread cver the
chromatogram. Figures 4 and 5 show the radicactivity
profiles of the acetonitrile extracts for male and
female feces, respectively. These chromatograns
showed radioactivity eiuting at the same retention
time as TTC and DMS.

«])—'(f(\
16 NS BBG N1
m:rmc$)

¥

in-layer chromatograms were run on samples oOf
etonitrile extracts from pooled Zfeces sample for
th sexes in Groups A and D. The Group A fecal
mples showed essentially a dispersed distributicn
radicactivity across the chrcocmatogram, sSo the
esence of the specific metabolites could not =e
nfirmed. The Group D fecal samples showed, apart
cm tne broad general distrirution ¢f radicactivity,
a peak that coeluted with TTC. By TL¢c, T7¢C
accounted for 32.7 percent ci the feces extra
mzles and 232.8 percent in Zfemales. MS and
peaks were not sufficiently resolved to ks z2b
specifically identify with cenfidence.

&

I
-

OO0 MO
0 M "hﬂ’() ()

)

3

¥:

E. Mass spectrometry of samples taken from the charccal
traps (volatile organics) for Group C animals (1CC0
mg/kKg) 245-36 hours pestdosing indicated the rreserce

f dichleoromethane in additicn to those of residual
perfluorccarbons. Dichlorcmethane was not detected
in sampies taken frcm contrcl animals.

DY AUTHC®='S CONZLUSICNS/QUATITY 2SCSURRNCE MEASURES:

Al Tt o

The radioanalvsis data frcm Grzurs A wnd B were nearly
identical, indicating that repeated dosing did nct alter
captan retabelism. Males excreteZ 77.4 = 4.51 percent and
81.9 = 1.57 percent of the dose in the first 24 =ours for




Captan S8cience Reviews

Page is not included in this copy.

Pages _19 through _20 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product manufacturing process.
Description of product 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

X _ 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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Groups A and B, respectively, and females excreted 84.32 =
8.23 percent and 76.6 * 3.32 percent for Groups A and B in
the first 24 hours, respectively. At sacrifice, the
tissues contained 1.73 * 0.114 percent and 1.63  0.55
percent of the dose for males in GCrcocups A and B,
respectively, and 1.75 * 0.137 percent and 1.16 % 0.240
percent of the dose for females in Groups A and B,
respectively. The major route of elimination was urine,
which represented 44.6 = 5.79 percent arnd 47.5 * 3.50
percent of the administered dose in males frcom Groups A and
B, respectively. The other important routes of elimination
were feces and expired CO,. Feces ccontained 21.5 % 3.¢91
percent and 17.6 = 1.37 pe*rent of the dcse in wmales frem
Groups A and B, respectively, and 13.6 = 6.56 rercent and
1¢.5 +# 5.24 percent of the dose in females frcm Groups A
and B, respectively. The expired Coéc0ﬁ:a;nec Z23.5 £ 0.91

percent and 22.0 = 13.12 percent of the ccse in males fronm
Groups & and B, respectively, and 24.5 = 2.09 rercent and
26.3 % 1.42 percent cf the dose in fermales frcm Groups A
and B, respectively. The tissues trhzt contained the

highest concentrations of radiocactivity re kidney [0.725
= 0.049 ug captan eguivalents/g (ppm) irn Group 3 males and
0.610 * 0.31 ppm in CGroup A males; 0.€24 =* (.08 ppnm in
Group A females and (0.627 ppm in Group B fexales? and liver
(0.484 = 0.069 ppm in Group A males ané J.400 = 0.0S1 ppm
in Group B males; 0.513 * 0.088 ppm in Grocup A females and’
0.399 # 0.128 ppm in Group B females). <Concentrations in
the small intestine with contents were $.3210 = 0.005 ppm
in males and 0.136 ¥ 0.013 ppm in fenmales {rom Group A and
£.164 * 0.051 ppm in males and 0.150 = $.222 ppx= in fenales
frem Group B. .

The overall recovery for Group & was $C.Z = Z.89 percent
for males and 0.7 = ©.27 percent fcr fermzles and for Greoup
E was 91.8 * 1.50 gercent fcr males and €2.2z = 1.15 percent
for females.

The results from the high-dose group (3) were different
than those of the other two dJgroups. Only 23.7 %= 5.6¢
percent and 21.0 = 4.49 percent of the dcse was excreted
during the first 24 hours in males and fenales,
respectively. The tissues contained 0.%0 % C.32 percent
and 0.86 * 0.088 percent of the dose &t sacrifice in
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nales and females, respectively. The matrix in which most ’
nf the dose was reccovered was feces. Male rats excreted
40.1 = 4.56 percent of the dose, and female rats excreted
32.9 = 2.76 percent by this route. Other important routes

cof elimination were eyplred CO,, accounting for 14.4 * 1.28
percent of the dose in males and 14.9 * 0.72 percent in
females, and urinary [ C] accounting for 22.7 * 5.
percent of the dose in males and 27.2 % 1.23 percent in
females. iIn contrast to Groups A and B, where organic
volatiles represented less than 1 percent of the dose, in
Group D they represented 3.59 # 0.64 percent of the dose

in males and 6.66 * 0.59 percent in females. The tissues
that contained the highest concentrations of captan wers
liver and kidney. Liver contained 9.%0 = 0.60 ppm in male
rats and 11.4 # 1.73 ppm in female rats, whereas kidne
contained 11.2 % 1.03 ppm in males and 16.2 * 2.67 ppn
females. The swmall intestine with contents contained 2
£ 0.21 ppm in males and 3.80 # 0.75 ppm in females.
overall recoveries were 83.3 % 1.96 percent for males
83.4 = 2.84 percerit for females. The likely reason for t
lower recovery, compared with that of Groups A and B,
the rresence cf organic volatiles, which were trapped
an unknown efficiency.
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Three majcr urinary metabeclites were okserved by EPLC zs
two peaks. They were TTC (22.7 percent of the urinarv
radicactivity), DMS, and DMS-0O, which appeared to coelute
under the HPLC conditions employed (65.2 percent combined).
Mincr metabeclites that included radicactivity that eluted
at the sclvent front (2.6 percent of the vurinary
radicactivity) and radioactivity that eluted at 18 to I
minutes (2.3 percent). TLC confirmed the presence of th
thiazolidine metabolite and resolved the mixture
sulfcnic acids. 1In male rats, the DMS and DMS-0 appear
in zscproximately egqual amounts, whereas in females th
former predcninated.
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in feces at the low dose (Group A), equivocal evidence wzs
cbtained fcr the presence of small amcunts of TTC and DMS
by HPLC, but this could not be confirmed by TLC. Mecst cf
the Ladloact1v1ty appeared to be either incovporated into
natural products or covalently bound to them. This ma)
have occurred by acylation of macromclecules by th
rhosgene generated from captan in the gastrointesti
tract.
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The feces from high-dose animals contained wunchanged
captan, which represented about 2.4 percent of the fecal
radioactivity in feces from male rats and 24.2 percent in
feces from female rats. There was evidence of the presence
of TTC (10.8 percent of the fecal radiocactivity in males
and 3.3 percent of the fecal radiocactivity in females) in
feces from the high-dose animals and eguivocal evidence for
the presence of DMS and DMS-0. Most of the radioactiwvity
in the feces was either covalently bound or incorporated
into natural products. A proposed metabolic pathway is
shown in Figure 6.

The charcoal traps from Group C were examined in an attempt
to identify the volatile metabolites that appeared in Group
D. Neither thermal desorption nor extraction with
iscoctane or carbon disulfide was successful in releasing
the material trapped on the charcoal.

B. A qguality assurance statement was signed and dated June 3,
1988.
REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

For the most part, this study was adequately conducted and the
author's conclusions are supported by the data presented. The
analytical procedures used for feces were apparently inadecuate

and any conclusions with regards to metabolic identification
are speculative. The wide distribution of [1C] may indeed have
been due to acylation of macromolecules by [“C]thlophosge e or
other intermediate metabolite containing the radiolabelled
carbon, since the radiolabelled carbon 1s in the trichloro-
methyl moiety.

This study provides information on the metabolism of that
mciety enly and not the whole molecule. Nonetheless, it wou
arpear that this trichloromethylthio moiety is the toxocpher

mciety since the formation of thiophosgene may indeed explain
the carcinogenic properties of captan in mice, although no
carcinogenic response was observed in rats. The detection of
dichloromethane in organic volatiles was not discussed by the
author, although it may be indeed an artifact and would not
explain the formation of duodenal tumors observed 1in mice.
This study meets EPA guidelines, although it may be necessary
to provide informaticen on the metabolism of cyclohexene
dicarboximide moiety.

w w
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Page 132
Figure 6
206925
Proposed Pathways for the
Metabolism of [trichioromethyl- 14C]
Captan in Reats
o]
N-S-CCl 4
Captan o)
ihydrolylls
s
Il > » *CO,
7\
ct i thiophosgene
cysisine SC_..’
or
glutathione
* *
HO,C N S DMS
s ' [ox]
TTC
o]
* | *
HO 4 $-CH, -S-S~CH ,~SO4H
DMS- O
* denotes postiion of 14 C label
Source: CBI Figure 40, CBI p. 128. - . ﬁ%
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Iten 15-~see footnote 1.

16. CBI APPENDIX: Appendix A, Materials and Met. 5és, CBI pp. 132-
144.
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