


THROUGH: Yiannakis M. Ioannou, Ph.D. ,/W

e

; £ 3 v UNITED STATES ENVIRONMENTAL PROTECTION AGENCY :
%%OMOS ' W@Mgﬁ%ﬁ‘f@&wzgl‘?ﬁ&-uénomuqml. (JUNE 11, 1997) 1
4 ._qoﬂ’)" . - ' .

I:{‘T n
V) 2 0 13@7 .
: . ' OFFICE OF
PREVENTION PESTICIDES. AND
. TOXIC SUBSTANCES

MEMORANDUM

SUBJECT: Carcinogenicity‘Peer Review of
' Chlorothalonil -Fourth

FROM:  Timothy F. McMahon, Ph.D. cf”jr—“'<__—-4?//77
Pharmacologist
Risk Assessment and Science Support ‘Branch
Antlmlcrob}al Division (75010W)

Chief, Toxmcology Branch I , , : o
vHealth Effects. DlVlSlon (7509C) o ) o ' AT

and

Stephanle R. Irene, Ph.D.
‘Deputy Dlrectqr, Health Effects Dl 151on (7509C)

T0: - Walter Waldrop / Andrew W. Ertman
- Product Manager #71
Spec1al Rev1ew and Rereglstratlon DlVlSlon (7508W)

The Health Effects Division Car01nogenlclty Peer ‘Review Commlttee
(HED/CPRC) met on June 11, 1997 to discuss and evaluate the
welght -of-the-evidence on chlorothalonil in reference to its.
carcinogenic potential and to evaluate additional mechanistic data
submitted by the registrant in support of the request for re-
‘classification of the car01nogen1c1ty of thlS chemlcal ‘

Recycled/Recyclable « Printed with Vegetable Oil Based Inks on 100% Recycled Paper (40%% Postconsumer)



CANCER PEER REVIEW OF CHLOROTHALONIL (JUNE 11, 1997)

In accordance with the EPA Proposed Guidelines for Carcindgen Risk
Assessment (April 23, 1996), chlorothalonil was characterlzed as
"likely" to be a human carcinogen by all routes of exposure. This
conclusion 'was based on evidence of increased incidence of renal
adenoma, carcinoma, and adenoma/carcinoma combined in rats and
mice following chronic administration of chlorothalonil at doses
of 15 and 175 mg/kg/day, as well as increased incideénce of
forestomach carcinoma in CD-1 mice and papilloma and/or ;
papilloma/carcinoma combined in Fischer 344 rats. The. HED/CPRC
concurred that the renal tumor type is rare, there is evidence
that precursor lesions occur in the kidney at doses just below .
those producing tumors, and that ‘a gualitatively (but not
quantitatively) similatr mechanism for renal tumor production is
present in humans. For the forestomach tumors, the HED/CPRC
“concurred that -the cell proliferation.data supported a non-linear
mechanism of action and that precursor lesions to forestomach
tumors (including cell proliferation, hyperplasia, and
hyperkeratosis) occur at doses and/or exposure times just below
those producing tumors. Based on the discussion of the mode- of

' action for production of renal and forestomach tumors by

chlorothalonll the HED/CPRC agreed that chlorothalonil met the
risk assessment crlterla for non-linearity, and that the Margim-
- of-Exposure (MOE) approach should be used for purposes of risk
assessment. o : IR _
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‘SUMMARY

In the third meeting of the HED/CPRC on Chlorothalonll (January
'1996), data submitted' by the registrant 'in support of the

, carc1nogen1c1ty re-classification request were considered by the

committee. At that tlme, the addltlonal data consisted of a

carc1nogenlclty study in CD-1 male mice, a carc1nogen1c1ty study

in Fischer 344 rats, one- and two-year tox1c1ty studies in dogs,

and mechanistic studies describing the biological basis for

chlorothalonil-induced forestomach and kidney tumors. It 'was the -

registant’s contention that the tumors observed in the
forestomach and kidney from chlorothalonil administration were
the result of non-genotoxic, threshold-based mechanisms. The
HED/CPRC evaluated these data, and concluded from the January 3,
1996 meeting that the mechanistic studies. submitted represented
scientifically valid data, but that the data in support of the :
relationship between renal toxicity and carcinogenicity were not
definitive enough to rule out other possible mechanlsms of
chlorothalonil-induced kidney tumors. Therefore, the B2
classification of chlorothalonil was retained with the
recommendation of the use of 11near low-dose extrapolatlon for

' quantltatlon of human rlsk : :

In response to the conclu51ons of the third meetlng of the.
HED/CPRC, the reglstrant submltted two studies that examined cell
proliferation in the kidney from chlorothalonll admlnlstratlon. o
In the first study, 28 male - Fischer 344 rats recelved technical |
chlorothalonil (97.9% a.i. 9 'in the diet at 175 ‘mg/kg/day for up
to 91 days. Increased cell. proliferation as well as histological -
lesions of degeneration of the proximal convoluted: tubule and
eplthellal hyperplasia were observed at 175 mg/kg/day. In the

- second study, male SPF rats.received technical chlorothalonil
(98.98% a.i.) in the diet at dose levels of 0, 1.5, 15, or 175
mg/kg/day for either 7, 14, 21, or 28 days.- PCNA 1mmunosta1n1ng
showed increased labeling of proximal convoluted tubule. .
eplthellal cells at 15 mg/kg/day on days 7, 14, and 21. BrDU
labeling of rat forestomach showed- 1ncreased 1abe11ng on day 28
at 15 mg/kg/day. : - ol -

'The fourth- meetlng of the HWD/CPRC (June 11 -1997) was convened
" to discuss and evaluate the cell prollferatlon studies submitted
with respect to the proposed mechanism of action for productlon
of kldney tumors from chlorothalonll admlnlstratlon.

The HED/CPRC recognized that, based on the mechanistic data

. submitted for the kidney tumor response and the review of these
data, the mode of action for tumor induction of chlorothalonil is -

" non-linear. The committee also recognlzed however, that the

non-neoplastic response observed in the kidney is considered a

xo-precursor to the neoplastic response, and that the dose(s) at

which the non-neoplastic response occurs are close to those at
which a neoplastic response is observed. The tumor site itself is
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considered rare. by the commlttee, addlng to the welght of the
evidence. In addition, the evidence for tumor ‘production in mouse
kidney is consistent w1th the mechanlsm proposed for tumor
induction in the rat.: Although the data in support of human

'sensitivity to the carcinogenic effects of chlorothalonil in the

kidney were not conclusive, the committee agreed that .~ -

,qualltatlvely, a similar mechanism for tumor 1nductlon could
~ occur in humans, but that guantitative differehnces were evident,

based on the available data. At higher doses of chlorothalonil,
mutagenic activity could brlng added pressure to. the existing )
mechanism of tumor 1nductlon, p0551bly contrlbutlng to the tumor
response. : ) :

The Peer Rev1ew Committee, in the meetlng of: January 3 1996 \
considered additional mechanistic data submitted in support of a/
re-classification request by the registrant. The committee
recognized that the data supporting the explanatlon for kidney
tumor formation was scientifically valid. However, it was -
concluded that the evidence llnklng mltochondrla& toxicity to
carc1nogen1c1ty of chlorothalonil, in the kldney was not ’
deflnltlve, and that other mechanisms could be operatlve.‘
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*bllterature data,; and previous Peer Rev1ew documents prepared

and/or supplied by Dr. Timothy F. McMahon. The materlal reviewed

is attached to the file copy of this report.

c. Background Information

Structure of chlorothalonil:

i

:Chynoﬂuﬂmﬁl -

,Synonyms.nz 4 5 6—tetrachlor01sophthalonltrlle

'Chlorothalonll 1s a fung1c1de reglstered for use on a wide
variety of rawy agrlcultural commodities (40 CFR §180 275).

thlorothalonll is also reglstered as . a mlldewc1de 1n palnts.i

A summary of the anxmal carc1nogen1c1ty data for chlorothalom.l follows-‘

- Admlnlstratlon of Chlorothalonll in the diet to malé and female

Osborne-=Mendel rats at 5,063 or 10,126 ppm- (TWA) for 2 years

resulted.in an 1ncrease in the 1n01dence of renal adenoma and
- carcinoma combined for both sexes at both dose levels. At the

10,126 ppm-dose 1evel the increase was statistically significant.
for both sexes. A 51gn1f1cant trend was also noted for 1nc1dence
of renal adenomas and parclnomas combined in. female rats.

"Administration of chlorbthaloni1~in”the diet to male and female

Fischer 344 rats for 129 weeks, at dose levels of 0, 40, 80, and
175 mg/kg/day resulted in increased incidence of renal adenoma
and carcinoma in male and female rats-at the 175 mg/kg/day dose,

‘which was statistically significant. In addition, a.significant

increase was noted at the 80 mg/kg/day dose level for renal
adenoma and carcinoma in male and female rats. 1In the
forestomach, a significant trend was identified for female rats
in the 1nc1dence of gastric squamous. mucosal papilloma and
car01noma comblned . ;
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In a second study in’ Flscher 344 rats, male and female rats

R recelved dietary chlorothalonil at doses of 0, 2, 4, 15, and 175
rmg/kg/day for either 111 weeks (males) or 125 weeks (females) A
statistically significant trend as well as pa1r-w1se increase was
noted for the incidence of kidney tubular adenomas, carcinomas,
and adenomas/carcinomas combined, as well as stomach papillomas
in both sexes at the 175 mg/kg/day dose level. At the 15
mg/kg/day dose level, a significant pair-wise difference was
noted for male rats 1n«the incidence of kidney tubular adenomas
and/or carcinomas combined. A significant proportion of the rats
observed with renal tumors at the hlgh dose- were also observed

. with tubular cell hyperpla51a. .

In a carc1nogenlclty study in B6C3F1 mlce conducted by NCI,

'-groups of male and female mice received chlorothalonil in the

- diet at 10,000 or 20,000 ppm for 91-92 weeks. There was no
ev1dence of tumorlgenlclty in- thls study..

"In a carcinogenicity study in CD-1 mice, male and female mice
received chlorothalonil in the diet at dose levels of 0, 107,
214, and 428 mg/kg/day for 2 years. A s1gn1flcant trend was
1dent1f1ed for the incidence of renal adenoma and carcinoma

. combined in male mice only. A 51gn1f1cant increase in the

incidence of squamous cell carcinoma of the stomach was also
~_observed at the hlgh dose in female mlce.,~

In a second carc1nogen101ty study in CD—l mlce, male mice
recelved chlorothalonil in the diet at doses of 1.42, 5. 71 25,
and 107.1 mg/kg/day for two years. Tubular hyperp1a51a and -

o karyomegaly were observed at the 25 and 107.1 mg/kg/day dose

. groups. Tubular hypertrophy was also observed at 107.1 mg/kg/day.
Squamous hyperplasia and hyperkeratosis of the- forestomach was
observed at 5.71 mg/kg/day and above. There was no evidence of
renal or forestomach neoplasms from dietary - administration of

chlorothalonil. The systemic: NOEL was determined to be 5.71 -

mg/kg/day from this study based on renal tubular hyperplas1a
observed at 25 mg/kg/day..

Chlorothalonll is- structurally related to a- metabollte, '
-hydroxy-z 5, 6—trlchlor01sophthalon1tr1le, ‘which is found as a
major metabollte of chlorothalonil in meat ‘and milk. The.
metabolite has been tested for carcinogenicity in both rats and
" mice and has been found to be negative. Published - ‘data on the
stability of chlorothalonil dosing solutions suggests that this

- metabolite may actually be a degradatlon product. and not a . true

metabolite. Hexachlorobenzene is also structurally related to
chlorothalonil. The Agency possesses older carcinogenicity
studies in mice and hamsters on hexachlorobenzene. These studies .
have not been evaluated for aCCeptablllty, but the data indicate
an increased incidence of hepatomas when fed in the diet at 100
ppm to mice and 50 ppm to’ hamsters. Pentachlorophenol is also
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structurally related to chlorothalonil and has been classified by
the SAB/SAP as a B2 carcinogen based on increased incidence of
liver tumors, pheochromocytomas, and hemanglosarcomas in mlce.

Previous meetlngs of the Health Effects Division
Carcinogenicity Peer Review Committee on Chlorothalonil
Determined the Following (May 28, 1987 ‘and January 3, 1996):

In the first Peer Review meetlng, it was concluded that
chlorothalonil be: classified as a Group B2 (probable human
carcinogen) based on an increased incidence of mallgnant and/or
- combined malignant and benlgn tumors in both sexes in two

separate rat studies and in a mouse study. Based on these data
(summarized above),,the Q;* of chlorothalonil was estimated as
1.1 x 10?% (mg/kc_{/day)‘l in human equlvalents [B Fisher, 7/20/87]

4

In the second Peer Rev1ew Commlttee meetlng, 1ssues raised by the -
FIFRA Scientific Advisory Panel were discussed with respect to
- classification of the carcinogenicity of chlorothalonil. At this
- meeting, it was noted that the SAP panel agreed that the kidney

- tumors observed in CD-1 mice were blologlcally significant. The .
mutagenicity data for chlorothalonil was also reviewed by the
. Peer Review Committee with respect to the reglstrant's claim (
and the SAP statement) that chlorothalonil is hot genotoxic. The
committee re-affirmed its cla551f1catlon of chlorothalonll as a
Group B2 (probable human carc1nogen)
" In the third meetlng of - the Peer Review Committee, mechanlstlc
data submitted by the registrant in support of a non-genotoxic.
mechanism of action for induction of renal tumors was dlscussed
and evaluated by the committee. The summary of the commlttee s
determlnatlon is shown belOW'_ :

‘1"The reglstrant has proposed that the classification of
chlorothalonil be re-considered in ‘light of presented data- .
1llustrat1ng -a- threshold-based, non-genotox1c mechanism of action
for inducticn of renal tumors in rats, and the lack of relevance
of the rat model for evaluation of. tumorigenic risk in humans.
Based on the presented data, it would appear that a non-genotoxic
mechanism for induction of renal tumors (and stomach tumors) by
chlorothalonil is operative. However, there is a lack of
information linking the toxicity of chlorothalonil to tumor
development particularly with regard to renal tumors. Disrupticn
of mitochondrial function has not been definitively linked to
eventual neoplasia in the kidney. The vacuolation observed
appears to result from-dilatation of the cisternae of ‘the rough
~endoplasmic reticulum, which is not located in the mitochondrion.
Thus, the full implication of the toxicity associated with
formation of thiol metabolltes from chlorothalonll has not been
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establlshed. With regard to 1nterspe01es comparlson of
susceptibility to the toxicity of chlorothalonil, the relevance
or lack of relevance of the rat and dog model for evaluation of
tumorigenic potentlal in humans has not been clearly establlshed.
Differences in kidney toxicity between the rat and dog in
response to administration of chlorothalonil appear to be based
upon differences. in conversion of the parent chemical to
nephrotoxic metabolites within the kidney itself. Questlon
regarding the relative absorption of chlorothalon11 in humans,
the delivered dose to the kidney, and relatlve susceptlblllty of
the human are unanswered at this time. Based on this, the.
committee does not agree with the registrant’s hypothesis
regarding the relative suscepibility of humans to chlorothalonll
induced renal tox1c1ty at thls tlme." .

"The commlttee re-afflrmed that the tumors observed from
administration of chlorothalonil were related to admlnlstratlon
of the chemical. In addition, the committee recognlzed that the
~ data supporting the hypothesis that renal toxicity of
'Achlorothalonll is associated with formatlon\of toxic thiol
metabolites in the kldney is scientifically valid. However, the
" committee concluded that. the ev1dence sugesting that
mitochondrial tox101ty is linked to carcinogenicity of .
chlorothalonil in the kidney was not conclusive, and that other
‘mechanisms could be operative. Based on these con51deratlons, the
committee voted to retaln the B2 clas51f1catlon of N

: wchlorothalonll "

" The Fourth Meetang of the Health Effects D1v181on

_ Carclnogenlclty Peer. Rev1ew COmmlttee (June 11, 1997):

'
;

At this meeting, the weight-of-the-evidence for chlorothalonil
'was re-evaluated with reference to the carcinogenic potential of
this chemical, based on new mechanistic data submitted by the
registrant. These new data consisted of two cell prollferatlon
stuales, results of whlch are summarlzed below* L
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1) Ccitation: Mizens, M. (1996) A 90-Day PllOt Study for the<
Evaluation of Cell Proliferation in the Kidneys of Male Rats
Following the Oral Administration of Technical Chloréthalonil.
Study performed by Rlcerca, Inc. MRID # 44223002. Unpubllshed.

Executlve Summary In a cell prollferatlon study, twenty-elght male
Fischer 344 rats received technical chlorothalonil (97.9% a.i.) in the diet
.at 175 mg/kg/day for up to 91 days. Scheduled sacrlflces occurred on days 7 -
(14 rats), 28 (7 rats), and 91 (7 rats) for the purpose of asse551ng the :
effect of chlorothalonil administration on cell proliferation in the
" kidney. Rats were implanted with Alzet minipumps contalnlng ‘
bromodeoxyurldlne 3.5 and 6.5 days prior to sacrifice (day 7), or 3.5 days‘
prior to sacrifice (days 28 and 91). Mean labeling index was statlstlcally
increased in the kidneys of male rats treated with 175 mg/kg/day _

- chlorothalonil at all scheduled sacrifice’ tlmes.v From day 7 to day 28, the
fold increase in labeling index was relatively stable (approximately -

' 10-fold over control), with a decrease to approximately 3.5-fold over

control on day 91. Increased cell proliferation correlated with .
histopathological lesions of degeneration of the prox1ma1’convoluted

. .tubules and epithelial hyperpla51a. The results of this study demonstrate: a
~sustained cell proliferative response as a result of dietary administration
of technical chlorothalonil at a dose of 175 mg/kg/day. The -apparent lack
-of cytotoxicity compared to the hypertrophic response in- thls study is not ‘
readily. explalned by the avallable data . L o \ R L

';Thls study is class1f1ed as acceptable (non-guldellne) The study does not"

- 'satisfy a particular guideline requirement, but demonstrates a cell

proliferative effect. of chlorothalonll on the kldney at a dose whlch also
,produces kldney tumors. L , ’ R ; _
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2) citation: Hironaka,'M. (1996) Analys1s of Hyperplastlc Changes in the “

Stomach and Kldney of - Male Rats. After 28~ Day Induction by
Chlorothalonil Technical. Study performed: by .the Center for
o Safety Assessment of Food, Agrlcultural Chemlcals and
Medical

. Drugs, Sumltomo.f MRID # 44240901 Unpubllshed.
- Executive Summary . In thls study, 96 male SPF rats were divided into testA

groups of 6 animals per group. Rats received technical chlorothalonil
(98.98% a.i.) in the diet at dose levels of 0, 1.5, 15, or 175 mg/kg/day
for either 7, 14, 21, or 28 days (total of 24 rats per time point).
Histological examlnatlon of kidney and stomach tissue was performed for
each group after the appropriate exposure. - In addition, kidneys were
- subjected to PCNA staining and stomach to Brdu staining, and the labeling
index and ‘labeling count of cell nuclei performed. Duodenum was used as a
negative control for PCNA and BrdU staining. Increased . absolute and
relative welght of the kidneys was. observed at 175 mg/kg/day at all time
points, and in one animal at 15 mg/kg/day on Day 28. Increased incidence of.
vacuolization of the epithelium of the proximal convoluted ‘tubules was
observed at all time points at 175 mg/kg/day and on Days 7, 14, and .21 at
15 mg/kg/day. PCNA immunostaining of the proximal’ convoluted tubule -
epithelial cells showed increased labellng of .eells at the 175 ng/kg/day
dose level at all time points, and. 1ncreased labellng at 15 mg/kg/day on
Days 7, 14, and 21. Brdu labeling of the rat forestomach showed marked |
vlabellng at 175 mg/kg/day at all time: polnts, and 1ncreased 1abe11ng on Day
© 28 at 15 mg/kg/day. The results of this study demonstrate a ‘toxic response
of the kldney and forestomach to repeated dietary admlnlstratlon of -
chlorothalonll at doses of 15 and 175~ mg/kq/day. ‘

This study is clas51f1ed as acceptable (non-guldellne) Thls study does not
satisfy a specific. guldellne requlrement ‘but provides scientific data
demonstrating a toxic response of the kidney and forestomach at.repeated
dletary admlnlstratlon of 15 and 175 mg/kg/day technlcal bhlorothalonll.

The results of these two studles demonstrated° 1) a sustalned cell
proliferative: responselas a result of dletary administration of .technical
chlorothalonil at a dose of 175 mg/kg/day, and 2) A toxic response of the
kidney and forestomach (1nclud1ng increased cell labeling) to repeated-
~dietary administration of chlorothalonil at doses of 15 and 175 ng/kg/day.
Based on the results of these two studies and the earlier submitted data, a
-more complete plcture of chlorothalonil-induced toxicity and
carcinogenicity is obtained. In brief, glutathione or cystelne-s-conﬂugates,
. of chlorothalonil are absorbed from the gastrointestinal tract.
Cysteine-S-conjugates, glutathione conjugates, or mercapturic acids
reaching the kidney come into contact with proximal tubular. cells, where
eventual "activation" of pre-mercapturic .acids occurs through the action of
cysteine conjugate B- -lyase, an enzyme found in the cytosol and mitochondria
of the cells of the renal prox1mal tubules. Nephrotoxicity of
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cysteine-S-conjugates through activation to thiol metabolites is related to
renal cortical mitcchondrial,dysfunCtion, Respiratory control has been
shown to be distrupted by the di--and tri-thiol analogs of chlorothalonil.
Osmotic changes occur within the renal. cotrical tubular cells as a result -
of toxic insult by the thiol metabolites of chlorothalonil, resulting in
vacuolar degeneration follwed by cellular regeneration. :

. D Summi:y4of Carcinogehiéity and Mechanistic D;ta

- o Do . N

1. Human Data . R

There- are limited ‘data in humans with respect to sensitivity to
‘nephrotoxicity of thiol metabolites of cysteine-S-conjugates. Literature
. data suggest that, based on in vitro measurements, activity of
gamma-glutamyl transpeptidase in the rat kidney is approximately 10 times
that of human. In addition, the amount of B-lyase in human kidney is only -
about 10% of that found in rat kidney on a per gram basis. Therefore, it
has been hypothesized that the human would be less sensitive to the
nephrotoxicity and renal carcinogenicity of. chlorothalonil than the rat.
-However, the tissue samples used for human study consisted of a mixture of
cortical and medullary elements, and the source of the tissue also raises
questions as to the influence of ‘disease states and other variables on the

actual susceptiblity of human kidney to thiol metabolites of

h “chlorothaleonil. In addition, there are unanswered_quéstions_regardihg the

relative absorption of chlorothalonil in humans as well as the delivered

- dose to the kidney and the actual metabolites of chlorothalonil in humans.

- Thus, any discussion of the relative susceptiblity of humans to the
‘nephrotoxic and carcinogenic effects of chlorothalonil must at least
address these areas. o S B ‘ ‘ B

z.lAnimai Data -

‘Administration of Chlorothalonil in the diet to either male and female .
Osborne-Mendel rats (approximately 500 mg/kg/day) or Fischer 344 rats (175
mg/kg/day) resulted in a significant increase in the incidénce of renal
adenomas and carcinomas and adenomas/carcinomas combined. .In Fischer rats,
.gastric squamous mucosal epithelial papilloma and carcinoma was observed at
175 mg/kg/day. In male CD-1 mice, a significant trend was observed for
-renal adenoma and carcinoma, while in female mice, increased incidence of
squamous cell carcinoma was observed at 428 mg/kg/day. In .a second study
in CD-1 mice, tubular hyperplasia and karyomegaly were observed at 25 and
107.1 mg/kg/day, while tubular hypertrophy was also observed at 107.1
mg/kg/day. Squamous hyperplasia and hyperkeratosis of the forestomach was
observed at 5.71 mg/kg/day and above. '

~In addition to the carcinogenic effects of chlorothalpnil,'significant ,
non-neoplastic pathology of the kidney and stomach are observed after oral
administration of chlorothalonil. These effects can be observed at doses
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“just precedlng those doses which cause tumor development, ' and are
considered precursor lesions to tumor development The available data
‘submitted to the Agency (and as also’ recognlzed by other regulatory

agen01es, notably Health and Welfare Canada) is summarlzed below:

sStudy Type

MRID #

Doses

Effects

2-yr mouse
carcinogenicity

40122902 -

0, 10,.40, 175,
750 ppm

one year interim .
report. Renal
hyperplasia at 7S50
ppm. Also,
hyperplasia of
gastric mucosa.
Study graded
supplementary.

2;yf rat
carcinogenicity

00087376

unknown

LA

kidney nephritis at
-15000 ppm (750
mg/kg/day). No
coregrade.

2 yr rat
carcinogenicity

00087377

0.5% ﬁechnlcal‘
chlorothalonll

kidney hypertrophy.
Study graded
‘acceptable,

18 mo rat
chronlc toxxclty

;-

00087359

0.05/ technlcal

,chlorothalonll

tubular hypertrophy
réported. Study

| graded

supplementary.

2 yr mouse
'car01nogenlclty

100127858,

- 750, 1500
3060 ppm .

‘hyperplasia of
stomach.at 750 ppm.
Tubular degeneration -
at 750 ppm. Study
acceptable for
cancer; .
supplementary for
chronic. :

2 yr mouse

‘carc1nogenlclty B

00030286

0, 10715, 40,
175, 750 ppm

renal tubular‘
hyperplasia at 175

| ppm. Study graded

acceptable.A

"2 yr rat .

'carc1nogen1c1ty

40559102

o 2.0, 7. 0, 15,
175 mg/kg/day

lnterlm report.
epithelial cell
hyperplasia and
clear cell:
hyperplasia and
karyomegaly in
kidneys at 4.0 « .
mg/kg/day. NOEL =
2.0 mg/kg/day. Study
acceptable.

2 yr rat
carcinogenicity

41250502

0, 2, &, 15, 175
mg/kg/day

kidney tubular
‘lesions; hyperplasia
arid hyperkeratosis
of forestomach at
4.0 mg/kg/day. NOEL
= 2.0 mg/kg/day.
study- acceptable.
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. - . [z yr dog chronic

00114034

1.8, 3.5

‘mg/kg/day -

kidney epithelium -
vacuolation at
mg/kg/day. Ver

by RfD commitz. .
Study. acceptabie.

.90 day mouse
study’'

100127857

15 and 50 ppm
known; other
doses possible

hyperplasia /
‘hyperkeratosis of
gastric mucosa at 5
ppm. NOEL = 15 ppm
Study acceptable
(doses need
verification)

13 Wk rat.
toxicity

00047936

0, 1.5, 3.0, 10,

40 mg/kg/day

increased
intracytoplasmic
inclusion bodies i
proximal convolute:
tubules of males.
NOEL =.1.5 .

| mg/kg/day. Study

acceptable.

13 WKk cell

male rat

prollferatlon -

44223002

175 mg/kg/day

.} hyperplasia.

increased mean
labeling index in
kidneys;
degeneration of
-proximal convolute
tubules and
epithelial .
Study
acceptable ‘

ceil 4
prollferatlon -
male rat

44240901

[0, 1.5, 15, 175
1 mg/kg/day -

“increased labelinc
of cells of proxima
convoluted tubule a
15 mg/kg/day on day

17, 14, and 21 of

treatment. increase
labeling of stomar
tissue at 15 '

| mg/kg/day on day 28

The above data show a con51stency in the type of non-neoplastlc response of

the kidney and stomach among species.

'The Peer Review Committee recognized

that although there were a relative lack of data on the mechanism of
toxicity of chlorothalonil in the mouse (as ‘opposed to the rat), the
morphologlc appearance of the kidney lesions was similar to that observed -

and there were no data 1nd1cat1ng a mechanism to-the contrary

of what had been proposed thus far concerning the nephrotox1c1ty of -

chlorothalonil.

The committee also recognized that rats and humans possess
'a similar mechanism for generatlon of nephrotoxic’ metabolites from ‘

. chlorothalonil, but that it is likely that quantitative differences exist
between the two species.

Mutagenlclty data for chlorothalonil show weak

genotoxic activity of the chemical, but do not discount an'overall

non-linear response. Based on these data, the HED / CPRC agreed that a
non-linear approach using the MOE would ‘best characterlze the human rlsk
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- for renal tumors produCed by exposure to chlorothalonil..

E. Other Data . - : S
1. Mutagenicity'and:Cell Proliferation

Chlorothalonll has been tested in a variety of mutagenicity assays
examining mutagenlc/genotox1c potential. In the Salmonella assay,
chlorothalonil was non-mutagenic at concentrations up to 10,000 yg/plate
with and without metabolic activation (MRID # 40122908) . In chromosome
aberration tests, chlorothalonil did not induce chromosomal abnormalities
in bone marrow at doses up to 5000 mg/kg in mice, rats, and Chinese
hamsters after one or two doses (MRID # 00127854, 00147946, 00147947, and
00147948) . However, in an in vivo cytogenetlcs assay (MRID # 00147948),
doses of 500, 2500, and 5000 mg/kg given once a day for 5 days to Chinese
‘hamsters produced a weak clastogenic response-at all dose -levels, but no
‘dose-response was noted. A positive response was observed in CHO cells at a
dose of 0.3 ug/ml in. the non-activated portion of an in vitro cytogenetics
.assay (MRID # . 40559103) As agreed from the second HED/CPRC meeting
(document dated July. 20, 1988), it 'cannot be said that chlorothalonil is-
devoid of genotoxic act1v1ty, however, 1t should be noted that these are
weak responses. :

The above data on. mutagenlclty show weak genotox1c act1v1ty of
‘chlorothalenil at higher concentrations of the chemical, where probable

- 'chlorothalonil metabolites that cause: toxicity, prollferatlon, and
genotoxicity come: into play. ~These. data are cons1stent with a: non -linear .
mode of actlon for this chemlcal. : o - -

2. Structure—Activity Relationships e

A metabollte .of chlorothalonll ‘ ' : ’

—hydroxy 2,5,6~- tr1chlor01sophthalon1tr11e (or DS- 3701), was tested for
carclnogenlclty in both rats and mice (EPA Accession #’s 071527, 072270,
072276, and 071531) and was found to be negative in both species. Although
some conversion of chlorothalonil to DS-3701 occurs in the gut (HED .
document # 003802)., an abstract on the stability of chlorothalonil dosing
" solutions (Pharmacologist 22:3, 1980) suggested that DS-3701 was a .
degradatlon product of chlorothalonll in the d051ng solutlon..



o

| CANCER PEER REVIEW of CHLOROTHALONIL * - June 11, 1997 . .

T

. Hexachlorobenzene, also structurally related to chlorothalcnil has been
- shown to cause increased incidence of hepatomas” in mice and hamsters when

fed at doses of 100 ppm and 50 ppm respectively.

Pentachlorophenol, also structurally related to chlorothalonll, has been
classified by the EPA as a B2 - (probable human carcinogen), based on

~ combined incidence of hemangiosarcomas, liver- tumors, and pheochromocytomas :

observed in female mice.‘~

s

F. -we‘ignt'ot the Evidence

-~The welght of the ev1dence for carc1nogen1c1ty of chlorothalonil is based

on:a) Long term studies demonstrating tumors of ‘the kidney in rats and
mice; ‘b) species sen51t1v1ty of the response; and c) evidence for' a '

_non-linear mode of action for tumor 1nduction in the kldney.

The HED/CPRC recognized that .based on the mechanistlc data submitted for

the kidney tumor response and the review of these data, the mode of action
for tumor induction of chlorothalonil is likely to be non-linear. The

' Committee also recognlzed however; that the non-neoplastic response

observed in the kidney is cons1dered a precursor to the neoplastic
response, and that the dose(s) at which the- non-neoplastic response occurs
are close to those at which a neoplastic response is observed. The tumor
site itself is considered rare by the committee,. adding to the weight of
the evidence. In addition, the evidence for tumor production in mouse

~ kidney is consistent with the mechanism proposed for. tumor 1nductlon in the

rat. Although the ‘data in support of human. sens1t1v1ty to the carcinogenic
effects of chlorothalonil in the kidney were not conclus1ve, the committee
agreed that: qualltatively, a ‘similar mechanism for tumor induction could

‘occur in humans, but that quant1tat1Ve differences were evident, ‘based on

the available data. At higher doses of chlorothalonil mutagenlc activity
could bring- added pressure to. the ex1st1ng mechanism of tumor 1nduction,
poss1b1y contrlbuting to the tumer response.\_‘ .

With regard ‘to. the forestomach tumors, the HED/CPRC recognlzed that
precursor lesions to forestomach tumors (hyperplasia, . hyperkerat051s, cell
proliferation) were: ev1dent at doses c¢close to those causing a tumorigenic
response. Data submitted by the registrant showing cell proliferation and
non—neoplastic pathology ‘at doses near those producing a tumorigenic
response were also recognized by the committee as supportive of a

_‘non-llnear mode of action for chlorothalonll.

'Based on the Weight of the. ev1dence presented to the HED/CPRC the

Committee agreed that a non-linear risk assessment be -applied to the
chlorothalonil cancer data for the. kidney and forestomach. A Margin of

. EXxposure. (MOE) approaeh is recommended for the kidney and forestomach
tumors. Since this tumor type 1s cons1dered rare, tor purposes of risk
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assessnent, the MOE tor the kidney and foreetomaeh tumore ehould be  § %1»
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determined using the 1.5 mg/kg/day dose as the. Ypoint. of departure," as. no .
tumor response or cell proliferetion response was observed -at this dose .
level. Tumor responseé in theé kidney as well as cell proliferation were '

\,observed at the next hlghest dose. level tested (15 mg/kg/day)

G. c1assiticetioh of Carcinegenic Potentielgl

| In conSLderlng the welght of the ev1dence for clas51f1catlon of -the ,
. careinogenicity of. chlorothalonll the Peer Review Comm;ttee utilized the
- EPA Proposed Guldelrnes for Carc1nogen Rlsk Assessment (April 23 1996).

In accordance w1th these EPA proposed guldellnes, the HED/CPRC unanimously Q.

agreed that the weight of the evidence supported a classifcation of
chlorothalonil as "llkely" by all routes of exposure. This conc1u81on was.

. based on (1)the increased incidence of renal adenomas and carcinomas -’

observed in both sexes of rats and mice; (2) the rarity of the tumor
response in. the kidney, and (3) the increased incidence of papillomas
and/or carcinomas of the forestomach in rats and mice. While it was
recognized that the mechanistic data supported. a non~11near,mode of action-

- for tumor productlon by chlorothalonil, the HED/CPRC also . recognlzed that

the kidney tumors were the result of admlnlstratlon of test chemical were

considered rare, and.the submitted .data supported the non-neoplastlc

pathology as dlrectly related to eventual neopla51a. o

!
. : ‘ .
. : 3

The HED/CPRC aqreed that a non-linear approach to rlsk assessment u51ng

.the Margln of Exposure, should be used.



