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MEMORANDUM
TO: H. Jacoby, PM # 21

Herbicides ~ Fungicide Branch
Registration Division TS-T67C

i . x
THRU: R .Bruce Jaeger, Section Head Q}\ . &G
Rev. Sec. # 1/Toxicology Branch AR \"\
v

Hazard Evaluation Div.sion TS-T69C

FROM: David Ritter, Toxicologist ka\& .
Rev. Sec. # 1/Toxicology Branch A-/c0- Pr

Hazard Zvaluation Division TS-T69C é 5" : ;?}“}I‘*’“ lee

Sublect: EPA Reg. No. 50534-7 Data Call In Submission. Chlorcthalonil Regitration

Standard; review of data.

=

Petiticner: 3DS Biotech Corp., Painesville, CH.
Taswell #: 215B

tetion Zequested:

eview of a rat oncogenicity study and cther toxicity data on Thlorothalonil.

eccrmendation:

The studies have been reviewed (DERs attached). All Registraticn Standard
cequirements have been submitted and reviewed with the exception 22 a 21 Aay
ierzal toxicity study final report.

P

iddivional dietary oncogenicity studies in rats and mice are in :

Tcgress and are
e or submissicn in 1987 - 88, {

sddizional metabolism data %o £irther define metabolic pathways are in srogress.
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Detailed Considerations:

Oncogenicity

Our evaluation of the Rat Oncogenicity Study (# 099-5T¥-80-234-008; 5/28/85) has
revealed that Chlorotualonil (CTN) produces a dose-dependent increase in renal
tubular adenomas and carcinomas in male and femle rats, and a statistically
significant increase in the incidence of gastric mucosal tumors in the high dose
females. Together with evidence of renal tubular tumorZgenicity,oncogenicity
frem the earlier mouse study (108-5TX-79-0192-004; 2/8/79) reviewed under PP #
3F 2875, D. Ritter, 3/21/8h, and with a calculated Q,* wvalue of 2.U4 x 10~2
(Toxicology Branch Risk Assessment, H. Lacayo, 5/17/85), ve tentatively conclude
that Chlorothalonil is a Class B2 oncogen.

Current IED procedure for evaluating these oncogens recunires Peer Review, and a
panel has been established for that purpose within ToxZcology Brancn. Ceer
Review requires that tumor occurence data from historical control animals be
provided; accordingly, the Petitioner should be asked “o submit such information
if it is available. In the present instance we reed historical control data on
renal tubular hyperpiasia, adenomas and carcinomas, and on gastric mucosdl tumors
in Fischer 3kk male and female rats from the laboratorr which conducted the
studies during the sa=e time period.

Mutagenicity

Sixteen new mitagenicity studies using CTH and several of its related congeners
were submitted and reviewed by Dr. Chen, who concluded <hat fifteern. studies show=id

.negative responge, while one Chinese Hamster bone marrow study showed a weakly

positive clastogenic response. These studies confirm cur previous £indings that
CTN i3 not mutagenic fe.g., see the review of PP # 3F =375, D. Ritter, 3/21/8k).

Metabolisn

Additional biochemica’ investigations were perfcrmed tc =2lucidate further the

role of rate-limitinz —enal excretion mechanisms involwing glutathione interactiom=z.
These effects are fully discussed in the WHO/JMPR 1$8S Monograrph, R. Jaeger,
11/20/85, It was stated that "... the data demonstrates preferential excretion

via the bile and feces, with secondary excretion in the urine.” There is alse
avidence that the kidmey, liver or gut forms neghrotoxi= thiol metabolites which

are excreted in the uzrine., There appears to be a rate-_imiting step in the rena’
excretion of CTN anc’z2r its metabolites that reaches szzzuration at doses betweern

S0 - 160 mg/kxg ow. Zeveral studies were performed whiz2 indicated <hat TT¥ and <~
its metabolites conjuzzte with reduced glutathicne In the liver follcowed by renal
axcretion. '

i
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Tolerance Considerations

No additional tolerances are proposed under this submrission. We concluded in the .
Monograph (Jaeger, ibid.) that the temporary ADI for man is 5.0 X 20~k =gikg bw.

Additional dietary oncogenicity studies in rats and mice are currently ongoing,
with completion scheduled for mid- 1987 or late 1988, The JMPR is awaiting results
of these studies.

At present, we are recommending no change in tolerances in accordazce with the
"Weight of Evidence Review" of 1/31/8%, D. Ritter.

Further tolerance considerations await receipt of the historical control data on
Fischer 344 rats regarding renal neoplasms (adenomas, carcincmas, etc.) and -
HED Peer Review, and additional data on the metabolism of CT¥ and/or its metabolites,
as well as the 21 day dermel toxicity study cited above.

ad



INERT INGREDIENT INFORMATION TS NOT INCLUDE::

" DATA EVALUATION REPORT

CHLOROTHALONIL

STUDY: Tumorigenicity Study in Rats.

LABORATORY: IRDC. '
STUDY FUMBER & DATE: 099-5TX-80-234-008 5/28/85 W..D. Busey.
ACCESSION KUMBER: 258759.

ANIMALS: Fischer 34l rats, 60 per sex per group.
METHODS:
Dosing:

Rats were offered diets containing 0, 800, 1600 or 3500 ppm for 116 weeks
(males) and for 129 weeks {females). These levels are equivalent o ko, 80
and 175 mg/kg/day, respectively. .

ﬁusbandry, Food Consumption, Body Weights and Observations Zor Effects:
Standard GLP.

Yecropsy:
Standard GLP.
RESULTS: (Jaeger, R.B., 1985 WHO/JMPR monograph, 11/20/85)

"Survival was comparable in all groups, hoth sexes, for the 2irst 24 =onths.
Continuation on study decressed survival in high dose males resulting in 211
males sacrificed at 27 months. Females were terminated on schedule at 3C
months. The major cageside clinical observation included dark yellow urine in
high dose msles and females from weeks 27-91. An increased brown, red staining
arcund the anogenital region of mid- and high dose femsles was also observed.
There was a significant body weight decrease (10-29%) in hizh dose males =2nd
females throughout study, as well as a 5-12% body veight decrease in botk sexes
at the mid Jose. There was no body weight reduction in low <ose animals. Food
consumption was unaffected, except for an increase in higu Zose animals, generall-r
towards the last half cf the =study. !

"Mononuclear cell leukemia is a ccmmon finding (approx. 20%) in Fischer 3Li
rats at an average age of 2 years (so~-called "Fischer rat leukemia"”). Ir this
particular study there was an inverse relationship with dose in that this 2inding
was most pronounced in controls. This was supported by rumerous hematolczical,
clinical chemistry and micropathological findings. These e2facts were mc=t
noticeable in controls .mles., They included: decreased 2BC, Igh, Hes, an< Dlasele=
counts, with increased YC7, UCH, reticuloeytes, nucleated 3Z7 and segment 24

-
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nevtrophils. These changes were accompanied by enlarged spleen at 0 and 10
mg/kg, and are suggestive of a macrocytic normochromic regenerative anemia.
Also, in control males, there were increases in total bilirubin, aspartate amino
transferase (AST), alanine amino transferase (ALT) and alkaline phosphatase
levels; findings which are common in the Fischer rats in later stages of %his
disease. !

"Parameters measured which were compound related and associated with the
effects on the kidneys included increased BUN and serum creatinine in high dose
males and females, decreased serum albumin and serum glucose in high dose males
and females, increased urine volume and decreased specific gravity in all treated
males throughout the study, and in all treated females initially (first year),
but in high dose females only, after the first year. The relative kidney weights
were significantly increased in all treated males and in mid- dose and high dose
females only. Relative liver weight was effected in the same groups, being
significantly increased in all dosed males, and mid- and high-dose females only.
Gross necropsy of all animals demonsirated a compound related effect on the
kidneys and stomach. In all doszd male groups and the high dose female group
there were kidney masses and/or nodules as well as increased granularity of the
surface of the kidneys (the latter observed in all dose groups). -There were
increased incidences of erosions and ulcerations in the non-glandular stomach of
all dosed rats as well as a significant increase in discoloration of the mucosa
in high dose males.

"Histologically there was evidence of compound related effects on the xZdneys,
esophagus, stomach and duodenum. Non-neoplastic changes in the kiduey incIunded:
chronic glomerulonephritis which increased in severity in a dose-related menner
in all groups; dose related increase in cortical tubular hyperlasia in all dosed
rats; increased incidence of tubular cysts in all dosed rats; and increased
incidence in dosed males only of hyperplasia of the papillary/pelvic epithelium.
Other changes included increased hyperplasiz/hyperkeratosis of the squamous
mucosa of the esophagus (all dose groups); increased micosal hypertrophy o2 the
duodenum (all dose groups); hyperplasia/ hyperkeratosis of the parathyroid (all
dosed male and high dose female groups, considered a secondary lesion as a resul®
of severe chronic renal disease); increased hyperplasia/hyperkeratosis of <he
squamous mucosa of all dose groups; increased incidences of foci of neerosis or
ulcers in the glandular stomach of all dose groups; increased incidence of
suppurative prostatitis in all male dose groups (considered associated wish
treatment related renal lesions); complete involution of the thymis was increased
in high dose males and all female dose groups. Interesting inverse dose related
changes included: chronic interstitial prostatitis {increased in control arnd low
dose male groups); increased incidence of medullary tumors of the adrenal ’Tontrol
and low dose female ygroups); increased incidences of ostecschlerosis of <re
femur and sternum {ccntrol females); and an increased indidence of basophilic
cell focus/foci of tae liver (control females - a common firding in aging Tischer
34L rats). :

"Yeoplastic changes assocclated with treatment wvere observed in kidneys and
stomach !{forestomach,. Tubular adenomas and carcincmas, anaplastic renal -arcincres
and transitional zell carcinomas were observed in “he kidney of “reated ra2*ts
only, being statistically significant in all dosed rats except low dose females,
There was als50 a possible decrease in “ime to “umor in high dose rats Sor renal
adenomas znd carcinormas. There was no avidence cwever, <hat <he aceurrezze <7

(1)
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cortical tubular hyperplasia or tubular cysts predisposs: animals to such tumors
since only 1/11 tumor bearing low dose rats also had =2 subular cyst. This was
alsoc true at the higher doses as well.

"Papillomas and carcinomas of the squamous micosa ¢ the stomach were present
in treated rats only, but statist .cally significant in zigh dose females only.
Again, there was no evidence that hyperplasia or hyperkeratosis predisposed the
snimals to such tumors as the degree or severity of hyperplasia/hyperkeratosis
varied from slight to marked in these animals, and was equally prevalent in
non-tumor bearing rats, although the severity of response increased in a dose-
related manner."

CONCLUSIONS:

Results of this study demonstrate that chlorothalonil produced renal adenomes !
and carcinomas in Fischer 34k rats (both sexes) at > 40 mg/kg b.wt. (see Tables
1 - 5, appended). Secondary to this response was a dose-related increase in
papillomas of the stomach (0/60, 1/60, i/60, 2/60 for 0, 40, 80 and 175 mg/kg
males; and 0/60, 1/60, 2/60 and 6/60 for 0, 40, 80 and 175 mg/kg females; see
Table 6, appended).

CORE RATING:

Guideline.

p—
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TABLE 1

Incidencea of Renal Tumors of Epithelizl Origin, Original Report

Control 40 mg/kg/day 80 mg/kg/day 175 mg/kg/day
M F M F

Tumor Type M F M F M F M F
Tubular Adenoma 0 0 2 2 i1 L xx11b #%9
Tubular Carcinoma o] 0 5 1 2 2 =T %11
Transitional-cell

Carcinoma 0 0 0 0 o] 0 ob 0
Anaplastic Renal

Carcinoma 2 0 0 o} z 0 o} 3
Total Animals

with These Tumors o] c =7 3 ®7 26 *%19 %2273

4Kidneys from 60 animals of each sex were exa=mined for all groups.

‘BIncludes one male wi<h tubular adenoma and transitional cell
carcinoma. ‘

®Statistically different from control - 9<0.C05 (Fisher's exact test ).
**St?tistically different from control - p<0.91 (Fisher's exact

test).
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TABLE 2

Incidence of Renal Tumors of Epithelial Origin, Independent Evaluatiocn

Control 40 mg/kg/day 80 mg/kg/day 175 mg/kg/day
z .

Tumor Type M F M M F M F
Tubular Adenoma 0 0 3 2 s 10 T2 15b :
Tubular Carcinoma 0 0 4 M 2 0 1ha 12b
Total Animals P

with tumors 0 0 T 23 7 10e 19 a4¢

Includes 2 males with combined incidence of tubular adernoma and
tubular carcinoma.

Includes 3 females with combined Incidence of tubular adenoma
and tabular carcinoma.

Includes one female with a tubular carcinzoma, originally
diagnosed as invasive lipoma.ous “umor.

Includes one female with a “ubular adenoma, originally Zdiagnosed
as negative.

Includes Ut females with a tudular =zdenoma, originally dizagnosed
as negative. :
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TABLE 3

Correlation of Renal Hyperplasia with Tubular Adenoma
and Carcinoma, Original Report (Males)

Pathological
Finding Control 40 mg/kg/day 80 mg/kg/day 175 mg/kg/day

Glomerulo -
nephritis 39/60 56/60 56/60 60/60 .

Cortical Tubular
hyperplasia 0/60 T/60 9/60 22/60

Kidney Adenona ‘
or Carcinoma 0/60 T/60 T/60 19/60

Number of Tumor
bearing rats 0
with renal
hyperplasia

~.
(]
o
~
-

/7 3/19
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Correlation of Renal Hyperplasia with Tubular Adenoma
and Carcinoma, Independent Evaluation (Males)

Pathological
Finding Control 40 mg/xg/day 80 mg/xg/day 175 mg/kg/day
Chronic pro- .
gressive k7/60 52/60 5k/60 57/60
nephronathy

Focal Epithe-
lizl Hyper- 0/60 6/60 - 20760 6/6a i
plasia (Prox. i
Conv. Tub.) .

Epithelial

Hyperplasia 0/60 32/50 30/50 36/60
(Prox. Conv.

Tub.)

Kidney Adenoma :
or carcinoma 0/60 T/60 T/60 19/¢0

Number of Tumor .
bearing rats 29/0 6/7 777 19/19 ]
with renal :
hyperplasia,

NG

e
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TABLE 5
Correlation of Renal EHyperoplasia with Tubular Adenoma
and Carcinoma, Independent Evaluation {Females) \

Patholigical

Finding Control 40 mg/kg/day 8C mg/kg/day 175 =ag/kz/day
Ch: »nic Progres-

sive Nephropathy k5760 L9 /60 47/60 51/60
Focal Epithelial

Hyperplasia 6/60 22/60 34750 h2/60!
{Prox. Conv.

Tub. )
Epithelial Hyper- -

plasia (Prox. 5/60 35/60 39/60 L8/40
Conv. Tub.)

Kidney Adenoma
cr Carcinoma 0/60 4/60 10/60 24 /50

Nunmber of Tumor

Tearing rats /o 3/b 10/19 21
with renal )

hypernlasia

ot
N
&

The incidence of papillomas and carcinomas of the stomach were
dose-related, but statistically significant only in high dcse
females (0/60, 1/60, 1/60, 2/60 fcr males and 0/60, /60, 2/60, and
6/50 for females at 0, 40, 80 and 175 mg/kg dose levels, respectively)
[See Tanle 6]. Although there was no apparent correlaticn Hetween
forestomach tumocrs and the incidence of hyperplasia or hyperkerz<osis,
the non-neoplastic changes may have been obscured by “he srsgression
to tumor. Nonetheless, there was a dose-related incresase in the

severity co? hyperplasia/hyperkeratosis in the forestomach.

[N
o]

I/



TABLE 5

1

i
Incidence? of Tumors in the Gastric Mucosa

Site/
Tumor Tyvpe

Q
[¢]
(o]
ct
2]
(o]

40 mg/kg/day 80 mg/xg/day 175 mg/kz/day
i ¥ M F M F

=
jraji

Forestomach/
Parilloma: o} 0

[
o)
T
n
N
a
t ]

Squamous 3
Carcinoma: s} 0 c 0 2

[}
o
[

To+al number

of animals

with fore-

stomach

tunmors: 2 0

[
[
-
[

w

3
»

Pundal stomach/
Mucosal polyp: = 0 J 0 0 0 0 0

Adenocarcinoma:

(&}
(O]
Q
Q
H
[
I

mals of each sex were =2xanined.

23tomachs from 59 =ani
3iffarant from control - p <3.05 {(Fisher's exact test

*Stasistically

“
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DATA EVALUATION REPCRT

CHLOROTHALONIL

STUDY: IHinety Day Mouse Feeding Study - Histopathologic Re-evaluatinn.

LABORATORY: Experimental Pathology Labs. {Concorde Woods Animal Facility, DS
Biotech).

STUDY NUMBER & DATE: 5TX-79-0102 (Ref. # €18-5TX-33-0007-C0L; 9/2/83)
ACCESSION NUMBER: 258769 (Ref. # 072269).
MATERIAL TESTED: Technical Chlorothalonil.

ANIMALS: CD-l1 Mice, 41 days old.

METHCDS:

See the Review of D. Ritter, PP # LPF 3025, 5/7/8L.

RESULTS: (Jaeger, R.B., 1985 WHO/JMPR monograph, 11/20/8?)

"Histopathological re-evaluation of the kidneys in the Shults, 1983 study, ZZen::
microscopic xidney changes in males at 750 ppm. These changes which consistad
of hyperplasia of the epithelium of the proximal convoluted %tubules, were mi=im="

to slight (severity), involved only 3/15 males, and were noZ considered to ==
clearly treatment-related effects.”

CONCLUSIONS:

T.e NOEL for <his study remains at 15 »pm.

CORE RATING:

Acceptanle.
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CHLOROTHALONIL

STUDY: 13 Week Rat Feeding Study - Histopathologic Re-evaluation.
LABORATCRY: Hungtington Research Centre.

STUDY NUMBER & DATE: 562-5TX-81-0213-00L4-001 28/6/83 J. Colley.
(Ref. # 5TX-81-0213. Wilson, 1981)

ACCESSION NUMBER: 258768.
MRID: .
MATERTAL TESTED: T-117-11 {Technical Chlorothalonil)

ANIMALS: Charles River CD Rats.

METHODS :

Groups of 25 males and 25 females were offered diets containing O, 1.5,

3.0, 10 or L0 mg/kg/day for thirteen weeks. Animals were then allowed a
thirteen week rest period. They were sacrificed and Electron micrography

was performed on the renal tissues. See the review of D. Ritter, PP # 3F 28T
3/21/8k.

RESULTS: (Jaeger, R.B., 1985 WHO/JMPR monograph, 11/20/85).

"EM and light microscopy of renal tissue from the Wilson et al 1983 2., b. st=dy
confirmed the absence of a demonstrated microscopic change in female xidneys.
In males there was evidence of an increased incidence of hyperzlasia of the
proximal convoluted tubules at 4O mg/kg b. weight. Electron and light micrboscory
identified a compound related increased number of irregular intracytoplasmic
- inclusion bodies in the proximal convoluted tubules of all males, including
controls. The number of such inclusions increased with dose at > 1.5 mg/kg b.
weight but showed a tendency to reversal at the low dose {e.g., 105 mg/kg) only
following a 13 week recovery period."”

CONCLUSIONS:

"The exact toxicological signficance of these inclusion bodies is un¥nown since
there were nc as-~ociated degenerative renal changes, a spontaneous occurence In
controls was ai: 3 observed and there was a tendency to reversal after a 13 week
recovery period The NOEL is > 1.5 mg/kg b.weight. The previous NOEL was 3
ng/kg D.wt.". ’

CORE TATTNG:

‘~Aesentapiwe, The previous UCIL of 3 mg/kg BW is downesaded %o 1.5 mg/xzz BW.

/W 95"" € /é'/za'-:t <o :
/% /J
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DATA EVALUATION REPORT

CHLOROTHALONIL

STUDY: Identification of Metabolites in Urine and Blood Following Oral
Administration of lh-C-labeled Chlorothalonil to Male Rats: The Thiol
metabolites in Urine (Interim Report).

LABORATORY: Concord Woods Laboratorieé, Painesville, OH.

STUDY NUMBER & DATE: # 621-hAM-83-0061-001; J.P. Marciniszyn, 6/28/85.

ACCESSION NUMBER: # 258776

MATERTAL TESTED: 99.7 % pure 1k _c_ps-2787 with specific activity of 12L.T mCi/mmol=.

ANIMALS: CD Sprague-Dawley male rats.

METHODS :

One group of 8 males (group I) and one group of 5 males {group II) each received
200 mg test material/ kg body weight on different days. Three males were undosed
and served as controls.

Group I rats had urine collected at 24 and 48 hours. Group IT had s= nples collecte:
at 17 hours (termination).

Blood samples were taken just prior to necropsy for group I at 48 kours and for
group II at 17 hours (to be analyzed later).

Only four group I urine samples could be used because of f=scal consamination.
These were pooied and subjected to extraction and LSC and MS anzlyses for urina=y
metabolites (procedures attached).

No group II urines were used for analysis because of the tvime differzncs.

RESULTS:

The authors calculated that =ach of the four remaining znimals ceceived 55.1 mg
of radio-labeled DS-2737 in 2.75 % methylcellulose. The ccrmb:zned urines contained
2.4 % of the total administered dose. Ethyl acetate extratisr removed 15.4 % o=
this or 0.35 % of the administered dose. 54.5 % of the labeleq DS~2737 or 1.3 %
of the administered dose was removed by subsequent acidificatioca’~inyl ucetate
extraction. The remainder was deemed to be unextractasle ‘20 % 5% label or 0.7%

% of administered dose). i

H

Two metabolites vere subseguently identified by GC/MS zanalrses: dithiodichloro-
isophthalonitrile and trithiccnloroisophthalonitrile. These were present in abouz
a 1:1 ratio. They may exist zs the free sulfhydryl :nd as “he methylated derivaziv=.
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CONCLUSIONS:

Male rats administered oral DS-2787 ring-labeled with 1% ¢ ar 200 mg/kg prodmem=d
urinary metabolites at 2.4 % of the administered dose. The metabolites were
determined to bte dithiodichlorophthalonitrile and trithiochlorophthalonitrile =m
an approximate ratio of 1:1. These may have existed as the free sulfhydryl and

as the methylated form. The authors postulate thet hepatic metabolism proceerss
through conjugation with glutathione (GSH) followed by enzymatic degradation. The
smaller conjugates are then transported via the bloodstream to the kidrmey wher=
they are converted to theoil metabolites and excreted in the arine.

CORE RATING: b

Minimum Data. Only four animals could be used instead of the coriginal eight,
and the urine samples were pooled.

-

o
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DATA EVALUATION REPORT 00495

CHLOROTHALONIL

STUDY: Dermal Absorption Study in Male Rats

LABORATORY: Concord Woods Laboratories, Painesv;lle, OH.
STUDY NUMBER & DATE: 640-bAM-84-0010-001  12/26/84
ACCESSION NUMBER: 25877k ;

MRID: NA X

MATERTAL TESTED: 1lY-C-Chlorothalonil, 99.7 % pure (11T.h mCi/mmole)

ANIMALS: Sprague-Dawley CD male rats, ca. 234 gm.

METHODS :
Husbandry: Standard GLP.

Diet and Feeding: Standard rat lab chow, fresh weekly.

-

Dosing:

Rats were assigned exposure groups and received 5 mg colé and "het”
CTN in 4 ml acetone, distributed over 25 cm? shaven skin, or an average
dose of W6.7 ugm/cmé skin; this was approximately equal <o 112 uC:/rat.
The treated area was coveresd with a non-occlusive patch <o prevent
grooming of the application site.

Three rats per group were exposed for 2, 4, 8, 12, 24, L2, 72, 9€ or 120
hours. Non-treated rats served as controls.

Sampling:
N 3lood was collected at <ermination and the amount of radicactivity was
determined for blood and plasma >y liquid scintillation zhrometography
p :
{Lsc).

Urine was collected at termination and analyzed by LSC or znimals 211
exposed up to 24 hours, then at 24 hour periods thereaftsr from “:hose
remaining.

Fecal samples were collected alcng with the urine samples, but were
frozen with dry ice, ground up znd combusted for radigac=ive IZso.

e
wed
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RESULTS:

. 2

The protective patch was removed, extracted with acetone and the activity
counted by LSC.

The treated and adjacent skin was:removed and washed with acetone for
counting for surface residues.

The skin was then chopped into small pieces, dry-frozen and humogenized
and extracted twice with methancl and acetone for separate LSC deter-
mination of unbound residues.

The extracted skin was air-dried and combusted for determination of
bound residues. ' ;

The intestinal tract less contents was assayed for radioéctivity at
termination as were the liver, kidneys and carcass.

3lood:

Activity in the blood plateaued at ca. T2 hours, reaching a level of
about 0.18% of the administered dose or approximately 140 ng-eq/ml.
About 89 % of total blood activity was located in the plasma.

Liver and kidneys:

Concentration of activity in the liver plateaued similarly to thet fcr
the blood; the kidneys plateaued later (between 72 znd 120 hours) and
was somewhat higher in magnitude.

Carcass:

No apparent pattern was discernable for the carcass; only about 4 % of
the administered dose was found there. This included all soft tissues
and blood.

Urine:

Urinary excretion was determined to be a total of £.04% of the total dcse.
The authors calculated that a constant rate of ca. .2 % of the total
dose was excreted daily in the urine.

Feces:
{
Tecal radioactivity (plus gut contents) accounted Zor the greatest amou=nt
of material excreted. There was a close parallel he<ween fecal excreticz
and blood concentration with time; whereas urinary excretion was Inderzexndent
-

of blood concentrations. This was attributed to dermal absorptiocn and {7
excretion into the bile, thence into %he feces.



Absorbed dose:

The authors observed that the rate of dermal absorption at 2 and four hours
exposure was e3sentially the same (15.1 and 16.4 ug-equivalents, respectively),
with the average daily absorption becoming constant after 24 hours and.
thereafteratameanmteof732+153ug14C—d110rothalon11perday.

Skin Residues: 1
Skin residues, i.e., those washed off and those recovered fram the
dressing, dropped fram 70.6 3 at 24 hours to 44.5 $§ at 120 hours of the
total applied dose. Residues penetrating the skin éropped from 60.3 to
19.6 % of the applied dose. Bourd residues increased from 8.4 to 22.5%
during this period, and the extractable activity remained at 2.5 %
of the applied dose throughout the exposure period. Calculations indicated
that 20% of the entire dose was lost at the time of application through
evapcoration.

CONCLIUSIONS ¢

The rate of absorption fram the skin is relatively constant (6.3 %) from 24

to 120 hours following a single dermal application in acetone of 5 mg/kg body
weight. The principle route of exretion is via the feces {18 $ of the total dcse)
with excretion in the urine (6 % of the total dose) being the secondary

route of elimination. Fecal levels paralleled those for blood. There was

substantial loss of activity during the application phase, indicating loss by
evaporation.

The urinary excretion pattern, attaining constancy of 1.2 % of applied dose
per day, suggested that the renal excretory mechanism for CTN and/or its
metabolites is quickly saturated.

Surface residues ronstitute the bulk of activity, however.

DISCUSSION:
The above evidence suggesting that the renal excretory system for CTN is
saturated at relatively low blood/plasma levels (e.g., 140 ng~-equivalents)
following dermal exposure may have relevance to the chronic renal toxicity
of this material in light of the comparatively lcw oral doses used in earlier
feeding studies (NOEL = 60 ppm in the diet of rats). Chronic effects on the
kidneys included renal tubular necrosis and chrenic glamerulonephritis
(Tiermey, 1981), and hyperplasia and tubular epithelial dilatiocn, glamerulo-
sclercsis and pigmentation (Payntzr, 1976). This finding could also have
implications for oncogenic effects,on renal tubules reported in labeoratory
rodents (Campbell 1978, and Tierney, ibid.).

The aprearance of substantial activity in fecal matter strongly supports
the conclusion that there is metabolism/secretion in the bile.

1%
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CELOROTHALONIL

STUDY: Time Course of the Acute Zffect of Technical Chlorothalonil on Hepatic
and Renal Glutathione (GS?) Content in Male Rats.
LABORATORY: Safety Assessment Animal Facility, Painesville, OH.
STUDY NUMBER & DATE: Ts‘l-STX-8S-OO32-001; E. M. Sadler, 6/27/85.
ACCESSION NUMBER: # 2587T6. i
MATERIAL TESTED: SD-2787 Technical; 9T.8% pure.

ANIMALS: Male Sprague-Dawley Rats, 4l days old at initiation of the study.

METHODS: :
Husbandry: Standard GLP.

Feed: Withheld for sixteen hours prior to dosing, then offered ad libitum
from four hours post-dosing. '

Dosing: Animals vere assigned 5/group in twelve groups. Six groups received
vehicle (0.5% in methylcellulose) ard six received 5000 mg/kg test
material in 0.5% methylcellulose in 2 single oral dose.

One wehicle control group and one <r=atment group per time interval
wvas xilled at 1, 3, 9, 18, 2k or 48 =ours oost-dosing.

Animals were observed twice daily f:r signs of toxicity. Body weights
were determined intially and at termination.
Determination of GSH:
At the appropriate time interval rats vwere xilled and liver and kidreys
were obtained, weighed, homogenized and analyzed for GSH content by an
acceptable method. Data were statistically analyzed using Student's T-tes+t.
RESULTS:
Observations:
Administration of vehicle did not induce toxic sequelae, nor did those
animals wnose exposure time was less “han nine hcours. Animals sacrificed

nize to Zorty-eight hours post-dcsing s-owed soft stools, anc-genital
stainingz and red nasal discharge.
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Body weights:

Treated animals sacrificed at the 24 and 48 hour interval had reduced
termiral body weights.

Liver Weights:
1
24 and U8 hour liver to body weight ratios were reduced in treated animals.

Kidney Weights:

Kidney to body weight ratios were increased in the 9, 18 and 43 hour groups.

GSH Content:

Hepatic GSH content was significantly decreased by 20% in the 9 hour group;
40% in the 18 hour group, and 25% in the 24 hour rats. No reduction was seen
in the 48 hour rats.

Renal GSH was significantly increased by 21% at 9 hours; 45% at 18 hours;
38% a2+ 24 hours and by 101% at 38 hours.

CONCLUSIONS:

Chlorothalonil given by gavage to male rats at a single oral dose of 5000 mg/kg
induces significantly increased liver and kidrey-body weight ratios, reduces
1evatic GSH content up to twenty-four hours fcllowing challenge and increases
recal GSH content significantly at up to 48 hours after treatmerit.

The investigators suggest that the hepatic GSE changes are related to its
conjugation with chlorothalcnil, but <hat the mechanism for renal reduction in GSH
content is not known.

CORE RATENG:

Guideline.
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CHLOROTHALONIL

STUDY: Acute Effect of Technical Chlorothalonil on Hepatic and Remal Glutathione
(GSH) Content in Rats. )

LABORATORY: Safety Assessment Animal Facility, Painesville, Od.
STUDY NUMBER & DATE: 732-5TX-85-0006-001; 6/19/85. J. A. Ignatoski.
ACCESSION NUMBER: #258776.

MATERIAL TESTED: Tachnical Chlorothalonil; 2,4,5,5-tetrachloroisopnthalonitrile
97.8 % pure.

ANIMALS: Young Sprague Dawley male rats.

METHODS: :
Husbandry: Standard GLP.
Dosing: 3 rats per group were selected. Group I received 1 mg/ml corn oil I.P.
Group II received 5 mg/kg DS<2787 I.P. Group IIT received 1 mg/kg in
0.5 % agquecus methylcellulose P.O. Group IV received 5000 =g/kg P.O.
in 0.5 % methylcellulose. Groups V& and 712 received the same treatments
as Croups III and IV except each cf these contained 5 rats/group.
Observations:
Animals were checked once daily prior tc Zcsing arnd ywice Zailr thercafiar,

Body Weights:

Obtained initially only.

GSH Content Determination: n

Groups I and II were killed at 2 hours ;cst-dosihg; the remaining groups
were killed at 24 hours post-dosing.

At the pre-determined times, animals were kxilled and the livers and kxidneys
were prepared and analyzed for GSH content using standard Zaboratory
wet-tissue procedures. GSH content was determined using a spectrophotometer.

Tissue GSH content yalues were analyzed :sing Student's "4" test.

23
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RESULTS :

Observaticns for gross over% effects Wwers negative in all groups.

]

No significant diiferences were reported in renal or hepatic GSH in rats dosed
with 5 mg/kg i.p. of cnhlorothalonil in =orn oil (Groups I and II).

\

Renal content of GSH was significantly increased in chlorothalonil - treated rats
(Groups III vs. IV) at 24 hours followiag intubation with 5000 mg/kg in methyl
cellulose. The increase was about 25 % more than the level of the correspording
cortrol group. Hepatic GSH levels were reduced, but not significantiy so.

Renal GSH content was significantly incr-eased in the duplicate groups (Grouwps
¥ and VI) but the hepatic GSH content was cignificantly reduced.:

CONCLUSIONS:

1. 5 mg/kg BW of chlorothalonil Ziven i.p. affects neither the reral nor uepatic

GSH content when measured 2 hours zfter treatment.

2. 5000 mg/kxg BW given by gavage reduces hepatic GSH content when measured at

24 hours following administration; the same dose increases renal 3SH ~ontent.

It was suggested that this supports the proposed metabolic pathway whiza

inclides a GSH conjugates formed in =he Lliver which <s subsequently nmetabolized

in <ze xidney to 2 sulfur containizz, potentially nephrotoxic corcmound.

CORE RATING:

Acceptable.
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CHLOROTHALONIL

STUDY: Oral Distribution Metabolism in the Male Rat.

LABCRATORY: Huntington Researéh Centre, Cambridgeshire, England.
STUDY NUMBER & DATE: 631-4AM-83-0011-002, Marciniszyn, J.P., T/2/8k,
ACCESSION NUMBER: # 25877S

MATERIAL TESTED: Mixture of 1“—C-ring- labeled and cold DS-2787, 99.T7 % pure,
specific activity = 85.9 mCi/mmole in 0.75 % methylcellulose.

ANIMALS: 4 male Sprague-Dawley rats per dose level, 5, S50 or 200 mneg/kg

administered initially by intubation; termination at 2, 9, 2k, 96 and
168 nours post-dosing.

METECDS : !
Dosing:
Animals were intubated with test material at the stated dose levels.
Urine and feces were collected from each animal at 24 hour intervals
except those terminated at 2 and 9 hours. Blood was collected at
termination. Urine, feces and blood samples were assayed for radio-
activity. The following organs and tissues were removed and assayed
for radiocactivity:
Liver Kidneys Muscle
Fat Muscle Hear~
Lungs Stomach Sm. Tntestine
Lge. Intestines - Stomach contents Tnteszinal Contents
RESULTS:

Anizals receiving 200 mg/kg test meterial had loose stools which contaminated the
urire samples to an undetermined degree.

Excretion of Radiocactivity:
GI Tract

The major route of excretion was in the feces (ca. 23%). Three quarters

of this occured during the first 48 hours at the low ard —~id dose

level; the nhigh dose animals excreted about 60 % du=in
{

43 % of the low dose was Tound in the small gut at 2 heurs, with 15 %

in the stomach. 3y 9 hours the stomach had emptied and 37 % 57 ¢ '

administered dose was fcund the small gut.

2
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At 2 hours %he mid-dose group retained 30 % of the administered dose
in the stomach; this had not changed significantly at 9 hours. 4. ==
hours the stomach had emptied and half the AD was found in the large
gut. ' ’

56 %,0f the high dose remained in the s+ mach at 2 hours and 52 %

remained at 2 hours. 13 % remained in the stomech at 22 hours.

Urine -

Only S -T % of AD appeared in the urine. Fecal contamiration and
reduced sample size resulted in equiveocal results and cannot dbe
further interpreted.

Blood

5 mg/kg grouss showed their highest level at 2 hours (C.3 ng—eq/ml).

This level persisted through the 9 hour period, then dropred to one
fourth ty 2% 32ours.

50 mg/kg groups showed their highest concentration at 9 hours (4.9 ug-

eq/ml); <hese were essentially depleted %o one “ourth
24 hours.

is level at

200 mg/xz grzups showed peak blood levels at 9 hours (12.% ug-2q/ml}
with only haZ® that at 2h hours.

Kidney zrnd _iver

Low dose zrsuzs showed C.53 % of AD if <ze Xidreys .and 2.7Z2 % of AT

in the livers. Renal levels expressed 2s :g-eq/zm were = %o 70 times
greater <han zhose for the livers. ch.evs retained theil z tivity
longer %“zan =7y other tissue. Renal an<Z zépatic levels were :ot

shown tc e croportiocnal %o dose at any ‘;me.

~ors.consider that tissue levels of radiocaczivizy were
2t at zny tine; those for <he stomach and Zzrge and
-ne wer=2 dependant on the zc¢tivity of the %zeir zontents.

CONCLUSZCNS:

The majer v

a
2liminated during %2
~ontinucus rate, c
Zlood levels are
Levels aztal

lasted Long

Y

route o sxzre=ion Iin this study Is via <he I <rzct; of 3, is
2 f:r4% 9 -~ 2k heurs. Urinary axcr-etion sccurs == 2 _~w but
indicating saturation of the renal =zxcretory me,“ari<:{s‘ »
locw Izll:cwing dosing; these are icse—dependant wizh zhe highes=<
ined a3 =1z =< * hours, decreasing rapidly <herea®ter. Remal re<ention
er than _lver: =issues 4id not store ac<iri<r.

[E%)
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CHLOROTHALONIL

STUDY: Biliary Excretion of Radio-labeled 13¢.DS-2787 to Rats Following Ora’l
Adminstration.
LABORATORY: Zuntington Research Cez{tre, Cambridgeshire, England
STUDY NUMBER & DATE: 633-4AM-83-0062-002; 1/3/85; J. A. Igratoski.
1

ACCESSION XUMRBER: #258775

MATERIAL TESTED: Mixture of ll‘c—ring labeled and cold DS-2787, 99.7% pure;
27.9 uCi//mg in 0.75% methylcellulose suspending medium.

ANIMALS: 3 male and 4 female Sprague-Dawley rats (ave. 250 gm).
METHODS : '
Husbandry:

Standard GLP.
Feed and Water:

Ztandard ad libitum.

Dosing:

* Pasted except for water for 16 azours prior to bile duct -annula=Zon
zrocedure. 2-four male groups and l-four femsle groups were used.

7% these, two in each group had an additional cannula irserted I—to
~he duodenal bile tract; sodium taurachoclate {a choleretic substzncs.
was infused at a rate of 25 mg/hour into this fixture.

inimals were observed for a short time “o insure adequats bile T ow.
~hen the rats were intubated wi=h L14C-DS-2787 a: 5 mg/ke in a sizgls
Zose.

Sample Ccllection:

ifnimals were restrained and bile samples were collected =2t hourl:r
intervals °rom J to 48 hours a®ter dosing. 3locd was sarcled at =
~nd 24 hours and at termination. Urine was collected in ZOp-chil_ed
ssntainers during the 0 - % hour periocd, the 5 - 24 hour pericd

znd the 2k - 48 hour pericd. Feces was collected during <he 0 - _:
=our and -he 2h - 18 hour pericdis.

<
A
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Termination:

The animals were killed and the GI tract, stomach, large intestine
and small intestine were excised, tied off and stored at -20 C.
Cages were washed and the washings measured for activity.

;

Measurements:

Samples of bile, urine, cage washings, methanolic extracts of the
carcasses were diluted with appropriate scintillator f£luid and cdumtef
Feces samples were homogenized and mixed with cellulose, combusted
and counted. Whole blood samples also were combusted and counted.

The GI tract portions were separately minced, homogenized in acetome
50%, combusted in oxygen and counted. Carcasses were minced with rat
chow and homogenized with methanol. The resultant supernatants were
directly counted; the solids were air-dried, combusted and counted.

RESULTS: ,
Excretion of Radioactivity:

50.3 and 61.1% of the administered dose was excreted in the feces of
the males and females respectively. 21.1 and 16.7% was excreted in
the bile, males and females respectively. Urine, GI tract and carcasse
contained 9.6% ( males and females combined), 6.4 and 2.2% respectivel
of the administered dose. Overall recovery was said to be 91.2%.

No increase or decrease in the amount excreted in the bile was reporte
for those rats receiving taurocholate. The bulk cf activity was excre:
during the firs% 12 hcurs {(e.g., 70 - 30%) in all groups. :

Of this, most was excreted during the 1 - 2 hour period Zor males =znd
females irrespective of taurocholate administration.

The urine was next in order of magnitude of excretien, amounting to
about 10% of the administered dose in both sexes. Taurocholate
administration did not effect the renal excretion rate in either sex.
Blood concentrations were variable but were highest during the firs+t
24 hours (ca. 200 ng~ea/ml at 6 hours and ca. 90 ng/eq/ml at 24 hours’
Maximum blood concentration was 0.4% of administered dose.
Taurccholate administration did not agpear to effect these findings.

Fecal and resicual GI tract content of activity zccounted for approx-
imately 60 % of the administered dose.

f
i
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CONCLUSTORS :

The presence of activity in the blood, urine and bile clearly demonstrates that

gut absorption occurs, and to a gignificant extent. Overall, the gut abscrbed
approximately 34 % of administered dose, with the remainder {67%) found in the fece:
and GI tract and represented non-absorbed material. Biliary excretion accounted for
17 =21 % of the administered dose, with maximum concentraticn eliminated withim 2
hours of dosing.

Urinary excretion, at bbout 8 - 10 % of the labeled dose, shows this %o be a
significant route of elimination, but not a major one. No appreciable tissue
binding is demonstrated as evidenced by-low residual carcass levels, ca. 2 % of
administered dose. Absorption via blood was also minimal, with maximum concentratio:
less than 0.4% of the labeled dose.

CORE_RATING:

Guideline.
I

—
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CHLOROTHALONIL

STUDY: Oral Distribution/Metabolism in the Female Rat.

LABORATORY: Huntington Research Centre, Cambridgeshirs, England.

STUDY NUMBER & DATE: 631-4AM-84-0078-002, Marciniszyn, J.P., 7/10/85.
ACCESSION NUMBER: # 25é775 \

MATER AL TESTED: Mixture of 14—C—ring labeled and cold DS-2787, 99.7 % pure,
specific activity = 124.7 mCi/mmole in 0.75 $ methyicellulose.

ANIMALS: 4 female Sprague-Dawley rats per dose level, 5, 50 or 200 mg/<g
administerad initially by infubaticn; termination at 2, 9, 24, 36 and
168 hours post-dosing.

METHODS : X
Jdosing:
Animals were intubated with test material at the stated dosz 'evels.
Urine and feces were collected from each animal at 24 hour iatervais
except Those terminated at 2 and 9 hours. Blood was collectzd at
termination. Urine, feces and biood samples were assayed for radic-
activity. The following organs 2nd tissues were removed an: =zssayed
for radiocactivity:
Liver Kidnays Muscle
FaT Muscle Heart
Lungs Stemach Sm. intes~ -e
Lg=. Intestines . Stocmach conteats , Intastina CZzontenTs
- 2ESULTS:
Shysical effecTs wer2 limited to a finding of loose and watery stools in ~atTs
-eceiving 200 =g/kg during the first 24 hcurs, causing some conteminatizn of urin

“xcretion of Rzdicactivity:

Gl TracT

. -

79 % was 2liminated during the ¥ -3t 48 hours and constiturzz 36 %

The majer route of excretion was in the feces for all doses. 2t 5 =g/
of

total acministered dose. 35 % of rhe 50 mg/kg dose was excr="2d durin
thz firsT 72 hours, constituting 37 % of the administered ccs=.

An mals -eceiving 200 mg/kg excr=Ted 25 % in The feces, acczuinTing
for 33 % of the zaministered Zose.

Thz stemach sas 2ssentially emots of radicactivity at 24 hc.~s.

=2
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Urine

At 5 mg/kg about 11 % of the administered dose was excreted in the

urine over the T day course of the study, with 92 % of this being iost
during the first 2b hours. Those animals receiving 50 mg/kg excreted abozt
9 % of the administered dose with 80 percent of this gone by the end

of the first 24 hours. Animals dosed with 200 mg/kg excreted 5.4 % of tie
AD; of this, ST % was excreted in 24 hours, 85 % in 48 hours and 95 %

in 72 hours. The increase in rate of excretion was not entirely dose-
dependé.nt at this level, suggesting that the urinary excretion mechanism
was saturated.

Blood

S mg/kg animals showed peak blood concentrations at 2 hours and 9 hours
(630 and 616 ng-equivalents respectively); SO mg/xg animals showed
highest blood concentration at 9 hours (8190 ng-equivalents). Animals
receiving 20C mg/kg showed peak blood concentrationg at 9 and 24 hours
(11,400 and 15,400 ng-equivalents). The authors consider that these
data support a conclusion that the peak blood concem‘:rations, seen at
different times, could have been due to delayed stomach emptying.

Kidney

At the 5 mg/kg dose level the kidneys had the highest percentage
of AD (0.71 %)} with the bulk of this appearing at 2 hours (0.41 %
AD/gm}). At 5O mg/kg renal concentration was greatest at 9

hours (0.17 AD/gm). At 200 mg/kg the peak remal concentration
occured at 24 hours (0.07 % AD/gm). The authors consider that

the delay in teak renal concentrations is due to delayed emptying
time from the stomach as dose increased.

£

Liver

X similar pattern was seen in the liver. 5 mg/kg animals showed
peak liver concentration at 2 hours (1.17 ug/gm), 50 mg/kg rats
showed peak hepatic concentration at 9 hours (S.54 ug/ga) and
at 200 mg/kg, the peak liver content occured at 24 hours (9.25
ug/gm) . i

Other Tissues

Radicactivity remaining in these tissues was not considered to
be remarkable.

CORCLUSIONS: !

As in the male study, the major rcute of excretion in this study is via the GI
tract; of this, most is eliminated during the first 9 - 2h hcurs. Urinary excretion
occurs at a low but continuous mate, indicating saturation of the renal excretory
mechanism(s). Blood levels are low following dosing; these are fairly dose-

.
)
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dependant for the low and middle dose. The highest blood levels were attained
at up to 9 to 24 hours for the high dose animals, decreasing rapidly thereafter.

Renal retention was low and lasted longer than liver; tissues did not store
activity. ,

Taken together with the results of the Male study (631-4AM-83-0011-002,
Marciniszyn, J.P., T7/2/85), these results support a tentative conclusion that
the renal excretory machanism is rate-limiting for elimination of Chlqrothalomil
absorbed into the blood-stream; that the bulk of activity remains in the gut

or is re-excreted via the biliary apparatus into the feces, and that there is
reason to believe that stomach evacuation is somewhat delayed at the 200 mg/kg
dose level.

CORE Rating:
Guideline
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CHLOROTHALONIL

STUDY: Distﬁibution of Radiocactivity Following Repeated Oral Administration
of 1%.Cc.DS-276T7 to Male Sprague Dawley Rats. Interim Report # I.

LABORATORY: Huntingdon Research Centre, Huntingdon, England. \
STUDY NUMBER & DATE: 631-4aM-84-0079-001; M.C. Savides, 7/15/85.
ACCESSION NUMBER: # 258776.

MATERTAL TESTED: 1% _c_jabeled DS-278T 85.9 mCi/mmole; 124.T mCi/mmole or
62.4 mCi/mmole; 99.T7 % purity.

ANIMALS: Young Male Sprague-Dawley male rats. !

METHODS :

NOTE: This is a single-versus multiple dose study utilizing data =—eported

in this Petition (See attached Bibliography) and certain data not yet officially
submitted. Acordingly, We will only reiterate the Sponsor's summary here.

Full and independent review awaits submission of all data pertaining to this
analysise.

"Comparisons have been made of the, data obtained from male and Z2male rats
after a single administration of l“'-C--«c:hlo::‘c)tt.xa.loni]. at dose ievels of 5, L0,
or 2C0 mg/kg with data obtained from male rats administered 14c.chlorothalonil
at dose levels of 1.5, 5, 50 or 160 mg/kg/day for five consecutive days.

"Data from blood indicated that there were probable shifts in tze tixes

to peak blood concentrations with increasing single and multiple doses of
chlorothalonil for both sexes. Significant depletion (Z_SO%) o2 radiolabel
from blood occured by 24 hours post-dose for both sexes at dose levels less
than or equal to 50 mg/kg. At 160 mg/kg/day, an apparent platezu in the
concentration of radiocactivity in the bloocd was reached after a single
dose, which suggested that saturation of blood occurred between S0 and

160 mz/kg.

"The concentrations of radiclabel in xidneys after single dose zdministration
showed no apparent sex-related differences, but the times to pezz »idney
cencentrations d4id appear to increase with increased dose level Zor both
sexes. Aith mltiple doses, maximum xidney concentrations were “ound

2 hours after the fifth dose at all levels. The shift in time <o peak
concentrations, especially at 160 mg/kg/day, suggested that a tlateau may
have been reached by the final 160 mg/kg/day dose.

NS |
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"After cessation of multiple dosing, the decreases in radiolabel in kidneys
with time suggested that there was a trend toward slower depletion {(or
greater retention) in the kidneys with increased dose levels.

" Urinary data suggestéd z decreased rate of excretion for hoth sexes as
single dose levels increased and a possible trend toward decreased urinary
excretion (qs a percent of the dose) as single or mltiple dose levels
increased. A possible change in urinary excretion may have occured between
doses of 5 and 50 mg/kg/day.

"It is suggested from the data that the apparent szturation of blood, the
apparent plateau of radiolabel in kidneys, the trend toward slower depleti--
{or greater retention) of radiolabel from kidney and, possidly, the sli-
trend toward decreased urinary excretion are caused by increased and/or
repeated doses of chlorothalonil. The effects on some of these parameters
appear to occur at a dose between 50 and 160 mg/kg {blood saturation and
kidney plateau) whereas the others appear to occur at a dose between S

and S5O mg/kg. The data indicate that the effects are accompanied by an
inability of the rat to respond to high doses of chlorothalonil in a

manner similar as it would respond to low doses.”

Supplementald )/

(WS
)
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Review of Mutagenicity Tests Performed with Chlorothalcomil
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Document No. 625-5TX-83-0029-002

In-Vivo Bone Marrow Chromosomal Aberration Assay in Mice
with Single Dose of Technical Chlorothalonil. C.E.R.T.I.
Laboratory Study No. 801, December 29, 1983.

H

The test compound, Technical Chlorothalonil, was
administered orally to 3 groups of 10 male Swiss mice
each .(250, 1250, and 2500 mg/kg given as single treatment).
The chromosome preparations were made 6, 24, and 48 hours
after single treatment acccrding to the method described
by Kilian et al (Handbook of Mutagenicity Test Procedures,
pp. 243-260, Elsevier Scientific Publishing Co., New
York, 1977). Under the test conditions reported, the
test compond (98.2% Purity) did not induce chromosacmal
aberrations in the mouse bone marrow cells at the dose
levels tested. The positive control (MMS, 65 mg/kg)
induced severe chromosomal damages in mice as expected.
Therefore, Chlorothalonil was not conside¥ed to be
clastogenic agent in this assay system. '

Document No. 625-5TX-83-0028-002

In-Vivo Bone Marrow Chromosomal Aberration Assay in Rats
with A single Dose of T. Technical Chlorothalonil.
C.E.R.T.1. Laboratory Study No. 848, May 25, 1984.

" The test compound, Technical Chlorothalonil, was
administered by gavage in an aqueous suspension to 3
groups of 10 male Wistar rats each (500, 2500, and =000
mg/kg given as single treatment). The chromosome
oreparations were made 6, 24, and 48 hours after single
<reatment according to the method described by Kili=n et
al (Handbook of Mutagenicity Test Procedures, pp. 2a3-
260, Elsevier Scientific Publishing Co., New York, 1977).
Under the test conditions reported, the only statistically
significant effect observed was an increased number of
=otal aberrations (e.g., gaps plus breaks) in the mid-
dose group (2500 mg/kg)} six hours after dosing. Hcwever,
when only chromosmal breaks are evaluated, no statistically
significant differences are present. The positive owontrol
{MMS, 130 mg/kg) induced severe chromosmal damages iIn
mice as expected. Therefore, Chlorothaloanil (98.2%) was
not considered to be clastogenic agent in this assawv system.
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Document No. 625-5TX-83-0014~003

In-Vivo Bone Marrow Chromosomal Aberration Assay in
Chinese Hamsters with Technical Chlorothalonil
C.E.R.T.I. Laboratory Study No. 818, February 22, 1985.

The test ccmpound, Technical Chlorothalonil, was
administered by oesophagian loop to 6 groups of 10 male
Chinese Hamsters each (500, 2500, and 5000 mg/kxg given as
single treatment and 50, 125 and 250 mg/kg given as five
consecutive daily treatments). The chromosome slides
were made from each animal 6, 24, 48 hours after single
treatment and 6 hours after 5 consecutive daily treatments
according to the method described by Kilian et al (Hamdbook
of Mutagenicity Test Procedures, pp. 243-260, Elsevier
Scientific Publishing Co., New York, 1977). Under the
acute study, no clastogenic potentiality of Chlorothalonil
could be detected by means of chromosmal aberration
techniques in the male Chinese Hamsters after single dose
of the test compound. However, under the subchronic
study, significant increases in the percentage of mitosis
with aberrations (gaps included) were observed in animal
groups treated with 5 X 50 and 5 X 250 mg/kg of
Chlorothalonil. Although a dose-response relationship
was not established, gaps were present in a much higher
than ususal freguency (Control Group: 0.6%; Treated
Groups: 5 X 50 mg/kg, 1.78%; 5 X 125 mg/kg, 1.44%; 5 X
250 mg/kg, 1.33%) in the treated animals. Therefore,
Chlorothalonil was considered to be a weak clastogen in
the bone marrow cells of treated Chinese Hamsters.

Document No. 694-5TX-84-0064-001
Salmonella/Mammalian-Microgsomz2 Plate Incorporation Assay
(Ames Test) with and without Renal Activation with
Technical Chlorothalonil

Microbiological Associates Study No. T2536.501., August
29, 1984.

The test compound, 2,4,5, 6-Terachlor01soph+halon__r11e
(chlorothalonil) was tested for mutagenic activity in
Salmonella typhimurium strains TA98, TA100, TA13535,

TA1537, and TAl538 acording to the plate incorpcraticz
assay described by Ames et al (Mutation Res. 31:347-364,
1875). The following ten concentrations were selected

for the mutation assay: 0.5, 2.5, 12.5, 25, and 50 ug/plate
under activation and 0.16, 0.8, 4.0, 8.0, and 16.0 ug/plate
under non-activation. Under the test conditions repc=ted,
the test comppund failed to induce any significant increase
in the number of revertant colonies over the negative .
control in the five strains of Salmonella typhimurium

with and without renal metabolic activation at the dcse
levels tested. Therefore, Chlorotha’onil was not mutagenic
in the Ames test either with or without metabolic activation
by the Aroclor induced rat kidney microsomes.
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Document No. 694-5TX-84-0088-002
Salmonella/Mammalian-Microsome Plate Incorporation Assay
{Ames Test) with and without Renal Activation with 2,5,6-
Trichloro-3-Cyano-Benzamide Microbiological Associates
Study No. T2574.501., November 15, 1984.

The test compound, 2,5,5-Trichloro-3-Cyanc-Benzamide
(SDS+47524) was tested for mutagenic activity in Salmonella
typhimurium strains TAS8, TA100, TA1535, TA1537, and
TAl1538 according to the plate incorporation assay described
by Ames et al (Mutdtion Res. 31: 347-364, 1975). The
following 5 concentrations were selected for the mutation
assay with and without activation: 20, 100, 500, 1000,
and 2000 ug/plate. Under the test conditions reported,
the test compound (SDS-47424) failed to induce any
significant increase in the number of revertant colonies
over the negative control in the five strains of Salmcnella
typhimurium with and without renal metabolic activation
at the dose levels tested. Therefore, the ‘test compound
was not mutagenic in the Ames test either with or without
metabolic activation by the Aroclor induced rat kidney
microsomes.

s

Document No. 694-5TX-84-0087-002

Salmonella/Mammalian~-Microsome Plate Incorporation Assay
(Amest Test) with and without Renal Activation with
2,4,5,6-Tetrachloro-3-Cyano-Benzamide Microbiological
Associates Study No. T2573.50L., October 17, 1984.

The test compound, 2,4,5,6~Tetrachloro-3-Cvano~
Benzamide (SDS-19221) was tested for mutagenic activity
in Salmonella typhimurium strains TA98, TAl00, TAl5%
TA1537, and TA1538 according to the plate incorporation
assay described by Ames et al (Mutation Res. 31:347-364,
1975). The following 10 concentrations were selected for
the mutation assay: 10, 50, 250, 500, and 1000 ug/plate
under activation and 6, 30, 150, 300, and 600 under nonactiva-
tion. - Under the test conditions reported, the test e
compound (SDS-19221) failed to induce any significant
increase in the number of revertant colonies over the
negative control in the five strains of Salmonella
typhimurium with and without renal metabolic activation
at the dose levels tested. Therefore, the test compound
was not mutagenic in the Ames test either with or without
metabolic activation by the Aroclor induced rat kidney
microsomes.
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Document No. 694-5TX-84-0089-002
Salmonella/Mammalian-Microsome Plate Incorporation Assay
{Ames Test) with and without Renal Activaticn with 2,5, 6-
Trichloro—-4-Hydroxy-3-Cyano-Benzamide Microbiological
Associates Study No. T2575.501., October 19, 1984.

The test compound, 2,5,6-Trichloro-4-Hydroxy-3-Cyano-
Benzamide (SDS-47525) was tested for mutageni¢ activity
in Salmonella typhimurium strains TA98, TAl100, TA1535,
TA1537, and TAl538 according to the plate incorporation
assay described by Ames et al (Mutation Res. 31:347-364,
1975). The following 10 concentrations were selected for
the mutation assay: 40, 400, 1000, 3000, 6000 ug/plate
under activation and 20, 100, 400, 800, and 2000 ug/plate
under nonactivation. Under the test conditions reported,
the test compound (SDS-47525) failed to induce any
significant increase in the rumber of revertant colonies
over the negative control in the five strains of Salmonella
typhimurium with and withovrt renal metabolic activation
at the dose levels tested. Therefore, the test compound
was not mutagenic in the Ames test either with or without
metabolic activapion by the Aroclor induced rat kidney microsomes.

Document No. 694-5T7X-84-0091-002
Salmonella/Mammalian-Microsome Plate Incorporatiocn Assay
(Ames Test) with and without Renal Activation wizn 2, 3,5, 6—
Tetrachlorobenzonitrile Microbiological Assocciates Study
No. T2577.501., December 28, 1984.

The test compound, 2,3,5,6-Tetrachlorobenzoritrile
(SDS-3032) was tested for mutagenic activity in Salmonella
typhimurium strains TA98, TA100, TAl535, TAl1S538 according ) v
to. the plate incorporation assay described by Ames et al .
(Mutation Res. 31: 347~3264, 1975). The following 5~
concentrations were selected for the mutation assay with
and without activation: 20, 100, 500, 1000, and 2000
ug/plate. Under the test conditions reported, the test
compound {(SDS-3032) "failed to induce any significant
increase in the number of revertant colonies over the
negative control in the £five strains of Salmonella typhimurium
with and without renal metabolic activation at the dose
levels tested. Therefore, the test compound was not
mutagenic in the Ames test either with or without metabolic
activation by the Aroclor induced rat kidney microsomes.
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9. Document No. 694-5TX-84-0092-002
Salmonella/Mammalian-Microsome Plate Incorporation Assay
(Ames Test) with and without Renal Activation with 2,4,5,6-
Tetrachlorodibenzamide Microbiological Associates Study B
No. T2578.501, December 28, 1984.

. The test compound, 2,4,5,6-Tetrachlorodibenzamide
! {SDS-3133) was tested for mutagenic activity in Salmonella
typhimurium strains TA98, TAlOO TA1535, TAl1537, and

V“P/TA1538 according to the plate incorporation assav described
,.U% by Ames et al (Mutation Res. 31:347-364, 1975). The
; . following 5 concentrations were selected for the mutation

.{+ assay with and without activation: 100, 500, 2500, 5000,
™ and 10000 ug/plate. Under the test ccnditions reported,
the test compound (SDS-3133) failed to induce any significant
increase in the number of revertant colonies over the
negative control in the five strains cf Salmonella typhimurium
with and without renal metabolic acti-7ation at the levels
tested. Therefore, the test cecmpound was not mutagenic
in the Ames test either with or without metabolic activation
by the Aroclor induced rat kidney microsomes.

10. Document No. 694-5TX-84-0093-002
Salmonella/Mammallan—Mlcrosome Plate Tncoporation Assay
{Ames Test) with and without Renal Ac--.vation with 2,4, 5-
Trichloro-3-Cvano—-Benzamide Microbiolcgical Associates
Study No. T2577.501., December 28, 19&4.

The test compound, 2,4,S-Trichlor3~3—Cyano-Benzamide
(SDS~-47523) was *tested for mutagenic zztivity in Salmonella
typhimurium strains TA98, TAl00, TAl1S5:35, TA1537, and -
TA1538 according to the plate incorpcrzation assay described

\,{ by Ames et al (Mutation Res. 31:347-3€+:, 1975). The

[\'" following 5 concentrations were select2d for the mutation
assay with and without activation: 20, 100, 500, 1000,

" . and 2000 ug/plate. Under the test conditions reported,

'Kﬁ the test compound (SDS-47523) failed =2 induce any

W\ | significant increase in the number of revertant colonies

—

- over the negative control in the five strains of Salmonella
. typhimurium with and without renal met=zbolic activation
at the dcse levels tested. Therefore, the test compound

was not mutagenic in the Ames test either with or without
metabolic activation by the Aroclor inZuced rat kidney
microsomes.
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11. Document No. 694-5TX-84-0124-002
Salmonella/Mammalian Microsome Plate Incorporation Assay
(Ames Test) with and with Renal Activation with 2,5, 6-
Trichloro-4-~Thio-Isophthalonitrile Microbiological
Associates Study No. T2683.501., March 29, 1985.

The test compound, 2,5,6-~Trichloro-4-Thio-
Iscphthalonitrile (SDS-13353) was tested for mutagenic
activity in Salmonella typhimurium strains TA98, TAl00,
TA1535, TA1537, and TAl538 according to the plate
lncorporatlon assay described by Ames et al (Mutation
'Res. 31:347-364, 1975). The following 7 con&entrations
were selected for the mutation assay with and without

[jﬁ activation: 400, 630, 1000, 1600, 2500, 4000, and 5000

. ug/plate. Under the test conditions reported, the test
compound (SDS-13353) failed to induce any significant
increase in the number of revertant colonies over the
negative control in the five strains of Salmonella
typhimurium with and without renal metabolic activation
at the dose levels tested. Therefore, the test compound
was not mutagenic in the Ames test either with or without
metabolic activation by the Aroclor induced rat kidney
microsomes.

12. Document No. 694-5TX-84-0139-002
Salmonella/Mammallan Microsome Plate Incorporation Assay
(Ames Test) with and without Renal Activation with 2,5,6-
Trichloro-3-Carboxy-Benzamide Microbiolocicl Associates
Study No. T2810.5C1., March 28, 1985.

The test compound, 2,5,6~Trichloro-3-Carboxy-~-Benzamide
(SDS-46851) was tested for mutagenic acti7vi*y in Salmonel a
typhimurium strains TA98, TAl100, TAl535, TAI537, and
TA1538 acecording to the plate incorporation assay
described by Ames et al (Mutation Res. J1:347-364, 1975).
The following 5 concentrations were selected for the

¢ mutation assay with and without activation: 100, 500,

\Y 2500, 5000, and 10000 ug/plate. Under the test conditions
repcrted, the test compound (SDS-46851) fziled to induce.,
any significant increase in the number of revertant ~—
colconies over the negative control in the five strains
of Salmonella typhimurium with and withou renal meatabolic

activation at the dose levels tested. Therefore, test
compound was not mutagenic in the Ames test either with
or without metabclic activation by the Aroclor induced
rat kxidney microsomes.
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Document No. 694~5TX-84-0086-002
Salmonella/Mammalizan-Microsome Plate Incorporation Assay
(Ames Test) with and without Renal Activation with 2,4,5-
Trichloroisophthalonitrile Microbiological Associates
Study No. T2572.501., October 19, 1984.

The test compound, 2,4,5-Trichloroisophthalonitrile
(SDS-5473) was tested for mutagenic activity in Salmonella
typhimurium strains TA98, TAl00, TAl1535, TAl1537, and
TAL538 according to the plate incorportion assay described

: by Ames et al (Mutation Res. 31:347-364, 1975). The

following 5 concentrations were selected for the mutation
assay with and without activation: 0.5, 2.5, 10.0, 35,
and 70 ug/plate. Under the test conditions reported,

the test compound (SDS-5473) failed to induce.any
significant increase in the number of revertant colonies
over the negative control in the five strains of Salmonella
typhimurium with and without renal metabolic activation
at the dose levels tested. Therefore, the test compound
was not mutagenic in the Ames test either with or without
metabolic activation by the Aroclor induced rat kidney
microsomes. '

Document No. 694-5TX-84-0090~-002
Salmonella/Mammalian-Microsome Plate Incorporation Assay
(Ames Test) with and without Renal Activation with
2,3,5,6-Tetrachlorcterphthalonitrile Microbiological
Associates Study No. T2576.501., November 15, 1984.

The test compound, 2,3,5,6-Tetrachloroterphthalonitrile
(SDS~-2020) was tested for mutagenic activity in Salmonella
typhimurium strains TA98, TAl100, TAl535, TA1537, and
TA1538 according to the plate incorporation assay
described by Ames et al (Mutation Res.. 31:347-364, 1975).
The following 5 concentrations were selected for the
mutation assay with and without activation: 4, 20, 100,
200, and 400 ug/plate. Under the test conditions
reported, the test compound (SDS-2020) failed to induce
any significant increase in the number of revertant
colonies over the negative control in the five strains
of Salmonella typhimurium with and without renal metabolic~—
activation at the dose levels tested. Therefore, the
test compound was not mutagenic in the Ames test either
with or without metabolic activation by the Aroclor
induced rat kidney microsomes.
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Document No. 694-~5TX-84-0094-002

Salmonella7Mammalian—MicrosOme Plate IncorEoraticn Assay

(Ames Test) with and without Renal Activation with

£§pphthalonitr11e Microbiological Associates Study No.
T2580.501., December 28, 1984.

The test compound, Isophthalonitrile (SDS-3176) was
tested’ for mutagenic activity in Salmonella typhimurium
strains TA98, TAl100, TA1l535, TA1537, and TAl1538 according
to the plate incorporation assay desscribed by Ames et al
(Mutation Res. 31:347-364, 1975). The following 5 ~
concentrations were selected for the mutation assay with
and without activation: 40, 200, 1000, 2000, and 4000
ug' plate. ‘Under the test conditions reported, the test
compound (SDS-3176) failed to induce any significant
increase in the number of revertant colonies over the
negative control in the five strains of Salmonella typhimuwrium
with and without renal metabolic activation at the dose
levels ‘tested. Therefore, the test compound was not
mutagenic in the Ames test either with or without
metabolic activation by the Arcclor induced rat kidney microsor

Document NoO. 694-5TX-84-0095-002

Salmonella Mammalian Microsome Plate Incorporation Assa
Ames Test) with and without Renal Activaticn with
Pentacnlorobenzonitrile Microbiological Associates Study
No. T2581.501., December 28, 1984.

The test compound, Pentachlorobenzonitrile (SDS-
3297) was tested for mutagenic activity in Salmonella
typhimurium strains TA98, TA1D0, TAl535, TAIS37, and
TAL538 according to the plate incorporation assay
described by Ames et al (Mutation Res. 31:347-364, 1975).
The following 5 concentrations were selected for the
mutation assay with and without activation: 10, 50, 250,
500, and 1GNO0 ug/plate. Under the test conditions
reported, the test compound (sDS-3297) failed to induce
any significant increase in the number of revertant
colonies over the negative control in the five strains
of Salmonella typhimurium with and without renal metabolic
activation at the dose levels tested. Therefore, the -
test compound was not mutagenic in the Ames test either
with or without metabolic activation by the Aroclor
induced rat kidney microsomes. 7 1
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