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PEER REVIEW FILES

CHEMICAL NAME: Chlorothalonil | 06;7’7\8 e
- CASWELL NO. : 215B

CAS| HO. : 1897-45-6

REVIEWER: Ritter/Jaeger

]
!
§ CURRIONT AGENCY DECISION

; B2; 1.1 x 10-2 (HED)

i

! TUMOR TYPE / SPECIES

Renal adenomas & carcinomas (M & F)
Forestomach papillomas (F):; Fischer
344 rats; Renal adenomas/carcinoma;
Osborne Mendel rats (M & F); Renal
g (F); Forestomach (M & F); CD-1 umice

i

REVIEWER PEER, PEER REVIEW PEER REVIEW PEER REVIEW

REVIEW PACKAGE MEETING DATE DOCUMENTS CLASSIFICATICY
5. /7 ' 5. / 7/ 5. / 7/ 5.
4. /7 4. / 7/ 4. / / 4.
3. /7 . 3. / 7 3. /7 3.

2. 05/20/83 2. 06/09/88 2. 07/20/88 2. B2; 1.1 w 11-2
1. 05/11/37 1. 05/28/87 1. 09/04/87 1. B2; 1.1 % 1I-2
SAP MEETING * SAP CLASSIFICATICN

2. / / 2.
1. 09/23/87 1.
- QUALITATIVE/QUANTITATIVE RISK GENETIC TOXICITY
ASSESSMENT DOCUMENT ASSESSMENT DOCUMEMT
2. 03/04/88 1. / /

1. 07/20/87

MISCELLANEQUS:

SAP inclucdes: Information Concerning Chlorothalonil for the Sa:
09/23/87; Revisec Tables, 09/22/37;: and partial transcript of Iz
Meeting, 09/23/87. Miscellanecus: 190 documents, 5/17/85-11/02/%
Stamped 2,/2/90; #PR-007718; 325 p.; nha.
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09/10/90
PEER REVIEW FILES
CHEMICAL NAME: Chlorothalonil i -
CASWELL NO.: 21538
‘CAS NO.: 1897-45-6
EWER: Ritter/Jaeger
CURRENT AGENCY DECISION
|
' B2; 1.1 x 10-2 (HEDj;
TUMOR TYPE / SPECIES
Renal adenomas & carcinomas (M & F)
Forestomach papillomas (F); Fischer
344 rats; Renal adenomas/carcinoma;
; Osborne Memdel rats (M & F); Renal
| (F); Forestomach (M & F); CD-1 mice
t
!
REVIEWER PE!B? PEER REVIEW PEER REVIEW PEER REWIEW
REVIEW PACKAGE MEETING DATE DOCUMENTS CLASSIFICATICH
5. / / 5. / / 5. /7 5.
4. f /v b [/ . / / 4.
3. [/ / 3. 3. / / 3.
2. 05/20/88 2. 06/09/88 2. 07/20/88 2. B2; 1.1 x 10-2
1. 05/11/87 1. 05/28/87 i. 09/04/87 1. B2; 1.1 x 10-2
SAP MEETING SAP CLASSIFICATION
* 2. ;7 7/ 2.
. 1. 09/23/87 1.
QUALITATIVE RISK OUANTITATIVE RISK CENETIC TCOXICITY
~~AfSIESSMEI\‘!’L‘ DOCUMENT ASSESSMENT DOCUMENT ASSESSMENT DOCUMENT
3. / 7/ 3. / / ../ /
2. / / 2. 03/04/88
1} 07/20/87 1. 07/20/87
MISCELLANEOUS:

SAP includes: Information Concerning Chlorothalonil for the SAP,
09/23/87; Revised Tables, 09/22/87; and partial rranscripc of SAP
Meetin,, 09/23/87. Miscellaneous: 10 documents, S/17/85-11.’03/88.
Stamped 09/10/90; about 290 p., nha, #FR-007718.

Chlorothalonil Summary Sneet 05/40/90, 1 p., stamped 09/10.790.



Peer Review Documents
(Memo dates)

ke

(1)



: C2771z

.UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

2
N\
; - WASHINGTON. D C. 20460
. 4-:"-:: I - F‘LE c

QFFICE OF

L‘.&OJ{ANQUM PESTICIONS AND TORIC SUNTITmR

SUBJECT: Second Peer Review of Chlorcthalonil -
: Reevaluation Following the Sept. 23, 1987
‘ Science Advisory Panel Review.

s oo /
FROHL Esther Rinde, Ph.D. L. lwal &/ (%%
Scientific Mission Support Staff (TS~765c)

TO: Lois Rossi
i Product Manager # 21
Registratica Division (TS=-767¢)

i
The Peer Review Committee.met on May ¢, 1988 to examine the
issues raised by the Science Advisory Panel (SAP) with respect to
the classification ¢f carcinogenicity for Chlorothalonil.

A. '~ Individuals in Attendance:
1. Peer Review Committee: (5ignatures indicate

concurrence with the peer review unless ctherwise

stated.)
Theodore M. Farber - _\_JM._L WM

v , < — .
William L. Burnam //h_1 tﬂ@""“"’
S, 2z /7 7, -
Robert Beliles ’7 "vzv'“‘/- S AT
#2 Y |=— =
Lynnard J. Slaughter E ')(./V""'—‘-‘c A =
Judith Hauswirth ,?~x4424~ 7, Forto in (LT
S 7 -
Richard Levy | VJ-—-.) 1N .
- Vi ., . \.\~
Kerry Dearfield A{ '3“1" g S d n
. - 3
Esther Rinde m& Sl

s
H
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2. Reviewers: (Non-committee members responsible for
data presentation; signatures indicate technical

accuracy of panel report.)
David Ritter A) Q,UD “m}f@

Bruce Jaeger ég& Q_?ﬂz

3. Peer Review Menmbers in Absentja: (Committee
menbers who were unable to attend the discussion:
signatures indicate concurrence with the overall
conclusions of the Committee.)

- ‘ ;-‘/’/ / “./ -7

Aune Barton ‘ . L7 A

v ———
Richard Hill Z —
Reto Engler WQ v

. .// -
Diane Beal ~ g
D A Ktiit

Jack Quest y a9 7 1 . .

. o -
Marion Copley B Leon La Lon

4. Other Attendees:

Lois Rossi, Marioc Fiol (RD) and Esther Sait> (SIS) were
also present.

Materjal Reviewed:

The SAP Panel response (10/1/57); Peer Review Memo (9/4/87)
Toxicology Chapter of the Registration Standard (2/24/88):;
Reviewer's summaries of additional data (Memo, D. Ritter tc
L. Rossi, 4/7/88 and attached DERsj: Reviewer's memo and DER
for interim report of a 2-year feeding study in F344 rats
(Memo to L. Rogsi, 6/7/88 and DER, 6/9/88)).

A copy of the above material and the transcript of the SAP
meeting (9/23/88) are attached to the file copy of this
report.



S. c de jons:

The initial classification (B2) of Thlorothalonil by the
Peer Review Committee was reconsidzred. This B2
classification was based on increused incidences of
malignant and/or combined malignar’/benign tumors (both

' sexes) in two species: rat (2 strains) and in the CD-1 mouse
! (Tables 1-4). This evide¢ice was rresented to the SAP, as |
: follows:

1.l NCI Osborne-Mendel Rat Study (1978)

Chiisrothzlonil fed in the diet to Osborne-Mendel rats, resulted
in a statistically significant increase in combined renal
adenoma/carcinoma in both sexes, with a significant dose-related
rend in females (in males the trend was not sijsificant, since
the tumor incidence at the low and high dose was 3 and 4,
rfspectively) (Table 1).

\

2. IRDC Fischer 344 Rat Study (1985)

Chlorothaleonil when fed in the diet to Fischer 344 rats, resulted
in a statistically significant increase in the incidence of renal
adencmas and carcinomas, with a significant dose-related trend,
ih both sexes (Tables 2).

In female rats, there was also a statistically significant
increase in papilloma and combined papilloma/carcinoma of the
forestomach with a significant dose~related trend (Table 3).

3. SDS Biotech CD~1 Mouse Study (1979)

"chlorothalonil when fed in the diet to CD~1 mice, resulted in a
statistically significant increase in squamous cell carcinoma cf
the forestomach in both sexes, with a positive dose~related trend
for combined papilloma/carcinoma in females (Table 4).

Increases in the incidence of renal tumors were statistically
significant for combined adenoma/carcinoma in male mice only, but
there was no positive trend, since these rare tumors were seen at
all treatment levels. The renal tumor response in these mice was
considered convincing, because of the rarity~ of renal tumors,
because repal tumors of the same type and location were seen in
the adequate rat study, and because there were no tumors

reported for concurrent controls of either sex (Table 4).

iMean historical control incidence for renal adenoma and/cr
carcinoma: less than 1% (1490 animals for IRDC; 815 for Bio-
Dynamics) .



C. considerations (Contd.):

k. NCI B6C3FI Mouse Study (1978)

!

Chlorothalonil fed in the diet to B6C3Fl mice, was not oncogenic
?t doses up to 20,000 ppm (nominal dose).

(Table 5 summarizes the pertinent findings in all 4 studies.)

‘ The SAP Panel did not comment specifically on the Agency
‘ evaluation and classification of Chlorothalonil, although
they did agree that the renal tumcrs in the CD-1 male mouse
were biologically significant at concentrations below the
maximum tolerated dose. The Panel expressed concern
regarding additional data which had not been reviewed at the
h time of the Peer Review.

|
i

'All of th2 available data have now been reviewed and evaluated
(the supplemental data are summarized in David Ritter's memos to
Lois Rossi (4/7/88 and 6/7/88) and accompanying DERs). These
data included interim reports (after 1 Year) for the following 2
studies:

1. A 2-year dietary feeding study (0, 2, 4, 15 or 175
ng/kg/4 Chlorothalonil) in Fischer 344 rzts, which the
Registrant is ccnducting to determine the no-effect level
for "potentially prenecplastic and tumorigenic effects in
the kidney and forestomach". The interim findings included
hyperplasia and karyomegaly of the renal ccrtex in males at
4, 15 and 175 mg/kg/d, and in females at 175 mg/kg/d; and
squamous epithelia hyperplasia and hyperkeratosis of the
gastric mucosa in both sexes at 15 and 175 mg/kg/d.

2. A 2-year dietary feeding study (0, 10, 40, 175 or 750
ppm Chlorothalonil) in Charles River CD-1 male mice also
reports a slight increase in renal tubular hyperplasia at
175 ppm, and hyperplasia and hyperkeratosis of the squamcus
mucosa of the forestomach at 750 ppn.

The Registrant maintains that the "forestomach lesions
associated with Chlorothalonil result from the locally irritatinc
effects of Chlorothalcnil itself"™ [SAP Transcript 9/23/87, Pg-
73], however, it was pointed out by Dr. Slaughter that
hyperplasia and/or hyperkeratosis could be caused by factors
cther than local irrization, such as decreased Vitamin A intake.
Or. Hauswirth also offered that she is aware of some chemical
carcinogens which are known to deplete hepatic storage of Vitamir
A,



c. c jderat: ontd.}:

The Committee also discussed the mutagenicity data for
Chlorothalonil, in light of the Registrant's claim (and the
Panel's statement) that Chlorothalonil is not genotoxic. The in
vitro data included a positive mouse lymphoma assay (as reported
by NTP, Annual Report, 1986]; a positive CHO aberrations and .
positive CHO Sister Chromatid Exchange assays [Galloway,S. et
al.: Environ. Molecular Mutagen 10:1-175, 1987]; and a positive
CHO Aberration assay (data submitted to the Agency - in Peer
review file). These results indicate that Chlorothalonil has at
least weak clastogenic activity. Most in vivo studies for
clastogenic activity appear negative after 1 or 2 doses:
however, after 5 consecutive doses (over 5 days), there was a
weak clastogenic response [Ibid]. (It was also pointed out that
the protocol for the three submitted micronucleus assays, which
were acceptable by standards used in tke late 1970's, are
unacceptable based on current guicfziines).

The Committee agreed that based on the above data, it cannot be
said that Chlorothalonil is devoid of genotoxic activity:
however, it should be noted that these are all weak responses.

D. Classification oncogenic Poterizial:

The review of the supplemental data dié not provide a basis for
either increasing or decreasing the initial classification (B2)
for Chlorothalenil which was based on: malignant and/or ccmbined
malignant and benign tumors (both sexes) in 2 strains of the ras
and in the CD-1 mouse.

The Peer Review Committee concluded, on consideration of all of
the available data for Chlorothalonil, that the evidence
satisfies the criteria contained in the EPA Guidelines
[FR51:33992-34003, 1986]) for sufficient evidence, and reaffirmed
its classification of Chlorothalonil as a Group B2  Probable

Human Carcinocgen).



c. considerations (Contd.):

-

The Committee also discussed the mutagen1c1ty data for
Chlorothalonil, in light; of the Registrant®'s claim (and the
Panel's statement) that lorothalonil is not genotoxic. The in
vitro data included a p051t1ve mouse lymphoma assay [as reported
by NTP, Annual Report, 1986]. a positive CERO aberrations and
positive CHO Sister Chromatid Exchange assays [Galloway,S. et
al.: Environ. Molecular Mutagen ]10:1-175, 31987]:; and a positive
CHO Aberration assay (data submitted to the Agency - in Peer
review file). These resblts indicate that Chlorothalonil has at
least weak clastogenic activity. Most jin vivo studies for
clastogenic activity appear negative after 1 or 2 doses;
however, after 5 consecutive doses (over 5 days), there was a
weak clastogenic response [Ibid]. (It was also pointed out that
the protocol for the three submitted micronucleus assays, which
were acceptable by standards used in the late 1970's, are
unacceptable based on current guidziines).

i

The Committee agreed that based on the above data, it cannot be
said that Chlorothalenil is devoid of genotoxic activity:
however, it should be noted that these are all weak responses.

D. Classificaticn of Oncogeni otentia

The review of the supplemental data did not provide a basis for
either increasing or decreasing the initial classification (B2)
for Chleorothaleonil which was based on: malignant and/or combined
malignant and benign tumors (both sexes) in 2 strains of the ratc
and in the CD-1 mouse.

The Peer Review Committee concluded, on consideration of all of
the available data for Chlorothalonil, that the evidence
satisfies the _criteria contained in the EPA Guidelines
[FR51:33992-34003, 1986] for sufficient evidence, and reaffirmed
its classification of Chlorothalonil as a Group B 'Probable
Human C inogen )

i
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TABLE 1

CHLOROTHALONIL -!NCI OSBORNE-MENDEL RAT STUDY

Incidence bf RENAL NEOPLASMS (%)

3

N Control
o ; 253 506 mg/kg/day
0 | 5063 10126  PPM
Carcinoma M 0/10 ! 1/45 3/49
F 0/10 1/48 2/50
Adenoma M 0/10 2/45 1/49
F 0/10 0/48 3/50
1 {
. Combined M G/lO(O)ﬂ 3/45(6.7) 4/49(8.2)*
F 0/10(0)*~ 1/48(2.1) 5/50(10.0)*
* p < .05 R ** p< .01



CHLOROTHALONIL —EIRDC Fischer 344 Rat Study
Incidence’(l) of RENAL TUMORS

Renal Tumor Ratesl

Carcinomas

Adanomas?

Both Carcinomas

and Adenomas

Renal Tumor Rates

Carcinomas

Adenomas2

Both Carcinomas

and Adenomas

f TABLE 2 (Revised)

1

! A. Males
. Dose
Control
o ! 40 80 175 mg/ka/day
0] 800 1600 3500  FPM
0/60(0)** 4/60(7) 2/60(3) 14/60(23)**
0/60(0)*  3/60(5) 5/60(8)* 5/60(8)*
{t
|
0/60(0)** 7/60(12)** 7/60(12)%* 19/60(32)**
B. Females
! Dose
Control
0 40 8C 175 mg/kg/day
) 8OO0 —1600 3500 PPN
0/60(0)** 1/60(2) 0/60/(0) 12/60(20)**
0/60(0)**  3/60(5) 10/60(17)** 12/60(20)**
0/60(0)** 4/60(7) 10/60(17)** 24/60(40)**

n

lNumber of tumor bearing animals/number of animals examined
2pses not includf animals with Carcinoma

* p < .05

. %** p < .01

‘.;)




(Revised)

 TABLE 3

CHLOROTHALONIL - [IRDC Fischer 344 Rat Study
Incidence (&) of FORESTOMACH TUMORS
(Gastric Sguamous Mucosa - Papilloma and Carcinoma)

| A. Males

: Dose
* Control
Fore- o 40 80 175 ma/kg/dav
Stomach Tumor Ratesl 0 800 1€00 3500 FPM
Sg. Carcinoma 0/60(0) 0/60(0) 0/60(0) 1/60(2)
Sg. Fapilloma2 0/60(0) 1/60(2) 1/60(2) 2/60(3)
Both Carcinoma 0/60(0)} 1/60(2) 1/60¢(2) 3/60(5)
and Papilloma 0

|B. Females

§ Dose

Control

Fore~- e 40 80 175 ng/kg/dqx
Stomach Tumor Ratesl PPM
Sq. Carcinoma 0/60 9/60 0/60 1/60(2)
Sq. PapillomaZ? 0/60** 1/60(2) 2/60(3) 6/60(10)*
Both Carcinoma 0/60(0)** 1/60(2) 2/60(3) 7/60(12)**

and Papilloma

lNumber of tumor bearing animals/Number of animals examined

2poes not include animals with Carcinoma

tp<

-05

'01

}ore
paa



TRBLE 4 (Revised)

CHLOROTHALONIL - CD-1 Mice Study

: l
A. Incidence (R) of RENAL TUBULAR TUMORS

Dose
Control
| 6 107 214 428 mg/ka/dasy
(8] 750 1500 3000 PPM
Rernal Tumor Ratesl Males
Adenomas? 0/60 3/60!5) 3/60(5) 4/60{7)
Carcinomas 0/60 3/60(5) 1/60(2) 1/60(2)
Both Carcinormas 0/60 6/60(10)* 4/60(7) S/60(8)*
anrd Adenomas '
{t
B. Incidence (%) of STOMACH TUMORS
. Dose
. Control
0 107 214 428 mg/xo/day
0 750 1500 3000 >PM
Stomach Tumor Ratesl Males
Sg.Cell Carcinoma 0/60 2/60(3) " 5/60(8)* 2/60(3)
Sg.Cell PapillomaZ2? 0/60 0/60 0/60 0/60
Both Carc.ané Paps. 0/60 2/60(Z) 5/60(8)* 2/60{3}
Glandular Carcinoma - 6/60(0) 1/60(2} 2/60(3) 0/860(0)
Females
Sq.Cell Carcinoma 0/60 0/60(0) 6/60(10)* 2/59(3;
$g.Cell Papilioma2 0/€0 2/60(3) 0/60 3/55(5?
Both Carc.ané Paps. 0/60* 2/60(3) €/60(10}* 5/59(8)*
Glandular Carcinoma 0/60 1/60(2) 1/60(2) 2/59(3)

lNumber of tumor bearing animals/Nurber of ar . :1ls erxami-ed
Does not include animals with Carcinoma

* p < .05 v

T P < .Ol



TABLE 5

RENAL ; TUMORS

FORESTOMACH TUMOSS

. I Sg. Cell
Carcinoma Adenoma: Combined |Carcinoma Paﬁilnona Ce
RAT }
OSEORNE-MLIDEL M + + | +* %/R
NCI \ ; 5/R
F + + { ++T
|
FISCEER 344 ¥ +*T +2T i +*T + +
IRDC
F +*T +*T +2T + +*T
MOUSE '
\ !
CcD-1 M+ + ‘4 +* +* +
SDS Eiotech v
- - - P +® +
B6C3F1l M - - - N/R
NCI F - - ' - -
+ Positive
- Negative
* Statistically Significant by pairwise corparison with co=tr
T Statistically Significant Trend by Cochran Arxi:age
X/R Not Reported .

b
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MEMORANDUM i PESTICIDES AND TOMIC BimST
i

' !
SUBJECT: Peer Review of Chlorothalonil

i

FROM: Esther Rinde, Phip. LAy RM\A! v21/57

Scientific Mission Support Staff
Toxicology Branch/HED (TS-769c)

TO: Lois Rossi
Product Manager #21
Registration Division (TS~767¢c)

' (l
|
' The Toxicology Branch Peerxrl Review Committee met on May 28, 1987
to discuss and evaluate the weight-of-the-evidence on
Chlorothaleonil with particular reference to its oncogenic
potential. -

A. Individuals in Attendance:

1. Peer Review Committee: (Signatures indicate
concurrence with the peer review unless otherwise
stated.)

- o - . .
x__,’{:_.(j';_ /. - / 7

.- -t

Theodore M. Farber

e
William L. Burnam ﬂﬂ/w’ O(L/—WW‘/—
Reto Engler /Zé{t’,/g‘/j /C)l/

W/,

/a-—Louis Kasza__ . jxé’d"" a4 /()L)"
Robert Beliles / {fl'é‘j"-f WW
Richard Levyi ‘KLJ j {»~\

' > .
Jucéith Hauswirth 9&4&:/:, Aoescircs
Esther Rinde : fm IQ,U\AQ




A. 2. nt evidwers: (Non-committee members
responsible for ;data presentation; slgnatures indicate

technical accur%cy of panel repgz§
David Ritter | tgika —

3. Peer Review Merbers in Absentja: (Committee

members who were unable to attend the discussion:
signatures indicate concurrence with the overall

conclusions of the Commzti:e (;52);1;\
Anne Barton .

v

Richard Hill/Don Bagnes ol —-
1

Diane Beal @ [2/4;4a,e

Jack Quest ' | %&u/*

4. Other Attendees: The following individuals
were also present: Lois Rossi and Robert Forrest
(Registration Divisien (:ﬁs) and Brian Denenti {Tox.
Branch) .

B, . Material Reviewed:

The material available for review ccnsisted of DER's, one~.insrs
and oth ier data summaries prepared by Mr. Ritter. Tables and
statistical data analyses for the mcuse and rat studiess ware
provided by K. Lacayo [Memo, 5/17/8%] anéd B.Fisher fXHewuo,
7/20/87]. The material reviewed and the &bove meros. are attazhe
to the file ccpy of this report.

C. - Backgcround Informaticn'

Chlorothalionil éD=-2787. 2,4,5, e—tetrachlcro*woph hacoﬂ*.--le z
a widely used agricultural func’czde and is c.%0 usec as a
mildewicide in palnts. In a 1978 study, NCI found ranal adenczz
and carcinomas in both sexes of Osbcrne-Hendel ra%ts? more recsntT
studies have keen per‘ormed in the Fischer 344 rat and in <the
BEC3IF1 mcuse.



Strxucture Chlorothalo

cl C=N

cl
D. Evaluation of Onccgenhicit vidence for chlorothalonil=
1. NCI Rat Oncogenicity Study
Reference: National Cancer Institute Study (NCI-CG-TR-41, 1978

Chlorothalonil (98.5% puke) was administered in the diet to
croups of 50 male and 50 |female Osborne-Mendel rats at 5,063 ar
10,126 ppm (TWA) for 2 yeéars. Renal tubular epithelial adezmmas
and carcinomas were found in treated animals after 80 weeks
dietary exposure; no neoplasms were reported for concurrent
controls. This study was rated "supplemental®™ by the Toxicolozy
Branch, based on the usual deficiencies in NCI protocols. The
+amor incidences are presented in Table 1.

TABLE 1
Incidence of Renal Necoplasms (%)
Control 5,063 ppm 10,226 ¢

Czarcinoma M 0/10 1/45 3/49

F 0/10 1/48 2/80
AZencma M o/10 2/45 1/49

F 0/10 0/48 3/20
C:mbi%ed ~~ﬁ 0/10 (0) 3/45 (6.7) 4/%9 (8.2)

F /10 (0) 1/48 (2.1) 5/850 (10.0)

Eistorical Contéols.

The in-~house incidence (65/sex pooled controls used in othexr
csncurrent studies) for these neoplasms (combined) was 3/243
{2.25%) for male rats, and 0/2335 (0%) for female rats

Tor the statistical analysis of the NCI data, the above pocled
_ntrols from other assays run concurrently, were used. Th
combined incidence of renal neoplasms was significantly incceased
cver pooled controls, in high dose males (p=0.028) and females
('-0 016), by the one-tailed Fisher exact test; in females <=hecz
wa2s also a significant ::end {p=0.007) by the Ccchran Armit=zz

:Es\-.
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2. IRDC Rat On%ogenicity Study

Reference: IRDC Tumorfgenicity Study in Rats, Study # 095-5TX-30-
234-008, Accession # 258759, 5/28/85.
|

Chlorothalonil (98.1% pure) was fed in the diet to Fischer 344
rats, 60 per sex per group, at 0, 800, 1600 or 3500 ppm (0,40,80
and 175-mg/kg/day, respectively) for 129 weeks. Renal tumors of
epithelial origin (ad%noma and carcinoma) were found in treated
rats, but not in con rent female controls. Incidences of these
lesions are given in Table 2. Incidences of papillomas and
carcinomas of the squamous epithelium of the forestomach are
given in Table 3; concurrent female controls had no gastric
neoplasms. Tables 2 and 3, and the accompanying statistical
analyses were provided by B. Fisher {[Memo, 7/20/87].

Historical Contro;s:fpata supplied by the performing laboratory
for male and female Fischer 344 rats, showed no occurrence of
either of these forestomach tumors in six studies, representing
740 rats (370 per sex).

Additional toxicological changes produced by Chleorothalonil were
compound~-related effects on the kidneys which included dose~
related chronic glomerulonephritis. Increased (significantly)
relative liver weights were also observed in all dosed males ard
in mid- and high-dose females. Gross necropsy revealed a
compound related effect on the kidneys and stomach. Increased
hyperplasia/hyperkeratcsis was observed in the sguamous muccsa =2
the escphagus,{parathyroi®, duodenum and stomach. Increased
mucosal hypertrophy © e duodenum and necrosis of the stecmackh
were also observed.” High dose males showed reduced survival
(37%) after 27 months (mostly in the last 3 months) compared t=
concurrent controls (53%).

Based on the akove findings, the MID aprears to have been
exceeded for males zt the highest dose (2500 ppm): for females,
the highest dcse seems to represent an MID. Nevertheless, nalss
showed a tumor response even at low and mid-dose, where the MIZ
was not exceeded: morecver, females showed a dose-related
increase in tumors at all dose levels.

It was suggested that renal tumorigenesis in these rats is
mediated via chlorothalonil-induced hvperplasia of the cortice-
tubular epithel:um of the nephron (incicdences: 0/6C, 32/63,
30/60, 36/60 at O (ceontrol), 40, 30, 175 mg/kg, respectively;.
It.was noted that while the incidence of kidney hyperplasia
reached a plateau at ail dose levels, the tumocr response
increased with higher doses (Table 2) of Chleorothalonil.



TABLE 2

Chlorothalonlil - IRCC Fischer 344 Rat Study
Incidfnce (%) of Renal Tumors

*A. Eales
N ; Dose
i Control
‘ 0 40 80 175 mg/kg/
1 0 800 1600 3500 PEx
Renal Tumor Ratesl
Carcinomas 1/66(2)* 3/61(5) 1/60(2) 6/60(10)*
Adenonas? ‘ 0/66(0)** 2/61(3) 5/60(8)* 12/60(20)**
{|
bBoth Carcinomas !
and Adenomas b1/66(2)** 5/61(8) 6/60(10)* 18/60(30)**

, B. Females

Dose
Control )

0 40 80 175 ma/kes

Q 800 1600 3300 =
Renal Tumor Ratesl ,
Carcinomas. . 0/60(0)**  1/60(2) 3/61(5)  12/59(20)+**
Adenomas? 0/60(0)** 1/60(2) 4/61(7) 7/59(12)**
Both Carcinomas

and adenomas 0/60(0)** 2/60(3) 7/61(l1)*= 19/59(32)=**

lilumber of dumor bearing animals/number of animals examined
2poes not irdclude animals with Carcinoma

Cochran~Armitage Trena and Fisher Exact
Test Results:

'Significance of Cochran-Armitage Trend test aenoted at Ccrcrol.
Significance of Fisher Exact test of pairwise comparison with
control denoted at Dose level.

* p o< LU, ** p o< 0l

-
)

| e



TABLE 3 -

Chlorothalbnil - IRINC Fischer 344 Rat Study
Incidence (%) of Forestomach Tumors
{Gastric Squam?us Mucosa - Papilloma and Carcinoma)

|

i

i A. Males
! Dose
Control
Fore- 0 40 80 175 wng/ka/d=
Stomach Tumor Ratesl 0 800 1600 3500 Prn
Carcinocma } 1/66/(2) 0/60(0) 0/60(0) 1/60(2)
\
?
B. Females
k Dose
- Control
Fore- 0 40 80 175 mg/kz/i=
Stomach Tumor Ratesl Fe ™
Carcinocma 0/60 0/60 1/61 1/59
papilloma? 0/60 1/60 2/61 2/59
otn Carcinoma 0/60(0)* 1/60(2) 3/61(5) 3/59(%)

and Papilloma

-

ihnumber of tumor bearing animals/Number of animals examined
2pces not include animals witnh Carcinoma

Cochran-Armitage Trend and Fisher EZxact
Test Results:

Significance of Trend test denoted at Control.

Significance of pairwise comparison with control denoted
at Dose level.

* 9 < .05 , bl p < .01
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3. NCI Mouse Oncogenicity study
Reference: National Cancer Institute Study (NCI-CG-TR-41l, 1978)

i )
Chlorothalonil was administered in the diet to groups of 50 male
and 50 female B6C3F1l mice at 10,000 or 20,000 ppm (nominal
dosage) for 91-92:weeks.

No significant inc¢rease in tumor incidence was found in treated
mice [Spencer, 1978].

4. SDS Biotech Mouse Study

Reference: Biodynamics Laboratory, East Millstone, NJ, Study #
DTX~-79-0102, Acc%ssion # 071541, 1979.

Chlorothalonil (éechnical 97.7%) was fed in the diet to groups of
60 male and 60 female CD-1 mice at 0, 750, 1500 or 3000 ppm (O,
107, 214 and 428 mg/kg/day, respectively) for 2 years. Renal
tubular adenomas and carcinomas and gastric mucosal squamous and
glandular carcinomas were increased in males, but not in femaies:
no tumors were reported for concurrent controls of either sex.
Tumor incidences [from Lacayo Memo, 5/17/85] and accompanying
statistical analysis [Lacayo Memo and B. Fisher, personal
communication] are given in Table 4.

The incidence of gastric squamous cell carcinoma of the
forestomach was statistically increased over concurrent contrzl
in both sexes at 1500 ppm, and in females a2t 3000 ppm, as well.
A pesitive trend was found for squamocus cell carcinoma of the
forestomach in the female.

Comparison with historical controls (but not concurrent
contreols), revealed a dose-related trend (p=0.001) for renal
tumors [Lacayo, 5/17/85]. The Committee agreed, that since thiase
are rare tumors, which were also seen in the rat, the tumor
response in these mice was convincing.

Historicél Controls:

Spontaneous incidences for tumors in CD-1 mice are given in Tabdle
5. The incidences of renal tubular tumors and gastric sguamous
cell carcinoma in treated male mice exceeded the upper value c*
the historical control range: 1.7 for renal; 1.7, 2.0 (males and
females, respectively) for gastric.

The MTD appears to have been exceeded at 1500 ppm, based on
decreased survival in male mice (35% vs 52% in concurrent
controls).

Tabae -4



C27718
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TABLE 4
Chlorothalonil - CD-1 Mice Study
a. IncideJce ($) of Renal Tubular Tumo~s
j Dose '
! Control
| 0 107 214 428 mg/ka,;c
: 0 750 1500 3000 =M
i Males
Renal Tumor Ratesl$
Adencmas2 ‘ 0/57 3/59 (5) 4/59 (7) 2/56 (4)
Carcinomas ‘ 0/57 3/59 0/59 2/56
Botn Carcinomas 0/57%* 6/59 (10) 4/59 4/56 {7)
ana Adenomas H
i
B. Incidence (%) of Stomacn Carcinomas
Dose
' Control
o 107 214 428 ng,; XG; -
0 750 1500 3000 p=m
Males
Stomach Carcinoma Ratesl
Squazous Cell 0/55 2/59 (3) 5/59% (9] 1/51 (2)
Glandular 0/55 1/59 (2) 2/59 0/51
Feanales
Squazmous Cell 0/57* 2/60 (3) 6/58* (10) 5/58* {3)
Glandular{ 0/57 1/60 (2) 1/58 (2) . 2/56 (%)

i

lrnumber of tumor bearing animals/MNumber of animals examined
<Zoes not include animals with Carcinoma

Cochran-armitage Trend and Fisher Exact Test Results:
Significance of Trend test denoted at Control.
Significance of pairwise comparison with control dencted
at Dose level.

* 5 < .05 , ** p < .01

-

.
o
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SPONTANEOUS TUMOR INCIDENCE IN CD-1 MICE

b4

TABLE 5

“»

HISTORICAL CONTROL DATA

E MALES
Source*/ -Affected Incidence %
Tissue Neopliasms Animals = Mean Range
T : o

A/Kidney Adenocma 13/1490 0.2 0 ~-1.3
Carcinoma :4/1490 0.3 0 - 1.7

A/Stomach Polyp | 3/1490 0.2 0 - 3.3
Adenocarcinoma |2/1490 0.1 0 -1.7
Squamous cell |0/1490 o] ————
carcinoma

B/Kidney Adenoma 1/99 1.0 ————
Carcinoma P 0/29 0 ——

A/Stomach Adenocarcinomaﬁ 3/99 3.0 ———
Squamous . 1/99 1.0 ———
papilloma

C/Kidney Adenoma 0/57 o ———
Carcinoma 0/37 0 ————

C/Stomach Polyp 0/47 0 ——
Adenocarcinoma 0/47 o ———
Squamous o/4&7 (o} ———
papilloma
Squamous cell 0/47 o] ——
carcinoma

D/Kidnéy Adenoma ° - 3/815 0.4 ———
Carcinoma 0/815 9] ————

D/Stomach Squamous 1/748 0.1 ———
papilloma
Squamous cell 0/748 0 ———
carcinoma

<
-
|
~
(84

FEMALES
Affected
Animals Mean
3/1490 0.2
0/1490 G
0/1490 0
4/1490 0.3
1/1490 0.1
0/102 0
0/102 0
47102 4.0
0/102 )
0/53 0
0/53 0
0/46 0
0/46 0
0/46 0
0/46 0
0/799 0
0/799 )
2/754 0.3
1/7354 0.1

Incidence %

Range %

0 - 1.7

-

—_— i -
- —

- . i

*A

Internatiobal Research and Development Corporation tabulation of findi

from two year studies totaling 1490 CD-1 mice of each sex (R.P. Burton
letter to Jacoby, 12/9/83).

Homburger, F., et al.
Laboratory Conditions.

37-43,

1975.

Aging ~hanges in CD-1 Mice Reared Under Standar:
J. Natl. Cancer Inst. 55:

Diamond Shamrack Study:. "A Chronic Dietary Study in Mice with D5-3701."
(conducted at Bio/Dynamics, Inc., 1979)

Bio/Dynamics, Incorporated tabulation of findings from 14 chronic s:uéd
in CD~1 mice {3urton,

4

12/9/83).

=SS
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D. 4. SDS'ﬂiotech Mouse Study (con“inued)
|

As in the case {of the rats, chronic glomerulonephritis (not
statistically significant) was seen in all treated groups. Ther=e
was a statistically significant increase in the incidence and
severity of hyperplasia/hyperkeratosis of the esophageal sguamous
mucosa in treated mice of both sexes, which was dose-related anz
which was not seen in concurrent controls. Compound-related
effects seen in the kidney included renal enlargement,
discoloration, cysts, nodules and masses.

E. Additiond; Toxicology Data on Chlorothalonil:
i
1. Metabolism

Oral absorption of aqueous suspensions of Chlorothalonil is low.
Total excretion in urine and bile is probably less than 20%.
There is a difference in pharmacodynamics between doses of

< 20 mg/kg/day and 200 mg/kg/day; at doses <50 mg/kg/day, the
majority is excreted in 24 hours, at 200 mg/kg, excreticn and
blood levels are proleonged. The propcsed pathway for
Chlorothalonil excretion is given in Figure 1. Major
detoxification occurs in the liver, by conjugation with
glutathione. These conjugates are =mainly excreted directly intc
rile;.some may be transported to the kidney, where they are
converted to" thiocl metabolites, thez excretion of which is rate-~
limited, thus may lead to nephrotexicity (and possibly tumor
formation) when overloading occurs. The major metabolite in rats
and in ruminants (cow) is 4-hydroxy-2,5,6-trichloro-
isophthalonitrile.

2. Mutagenicity

Chlerothalenil was tested and found to be negative in the
follo$ing acceptable assays: rat, mcuse and hamster micrcnucleus
tests; rat, mouse and hamster chromcsomal aberration tests; Ames
tests, with and without activation; mouse and rat cytcgenetics
assays in vivo. A weak positive response was eliciteé wi<h
Chlorothalonil in a chinese hamster bone marrow cytogznetics
assay, which did not show dose-respcnse. A weakly pesitive
response was also reported in an NIX Sister-Chrcmatid Ixcihange
assay. None of the metabolites of Chlorothalonil have teen
tested in these assays, however.

AW
L
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RNFOSED PATHWAY
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E. 3. Qevélogmenta; Effects

In a three-generation dietary (0, 0.15, or 3.0/2.0 %
chlorothalonil) rat study (Charles River), the following were
observed: growth depression in parents and offspring; pitted
'renal surfaces and discoloration of the kidneys in parents:;
gastric wall thickening in high dose Pl; focal renal tubular
epithelial vacuolation in mid and high dose P3; gastric and
esophageal acanthosis and hyperkeratosis in low and middle d&ose
P3 group. No increases in malformations at any dose level were
reported.

In a gavage 60, 100G or 400 mg/kg/body wt.) rat teratogenicity
study (Sprague-Dawley), there were a significant number of early
resorptions and post-implantation losses and reduced food
consumption; there were no abortions, but 2/25 dams at high dose
(400 mg/kg) died. No increase in malformations at any exposure
level was noted, although Chlorothalonil was embryotoxic at high
exposure levgls.

4. Structure-Activity Correlations

No studies were available for structural analogs of
Chiorothalonil. There is data for 4-hydroxy-2,5,6-
trichloroiscphthalonitrile (D53-3701), which is the najor
metabolite in rats, ard the only one found in meat and milk..
Structure of DS=-3701: =N

Cl Cl

cY C=EN
} OH
DS-3701 was not oncogenic in acceptable studies in two species:

Sprague=-Dawley CD-1 rats (0,0.5,or 3mg/kg/day) and CD-1 mice
(0,375,750, or 1500 ppm) .

e b
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F. Weight!of Evidence Ccasiderations:
; i
|

The Committee considered the followiny facts regarding the
toxicolegy data on Chlorothalonil to be of importance in a
weight-of-the evidence determination of oncogenic potential.

1. In an! NCI study, Chlorothalonil fed in the diet to Osborne-
Mendel rats produced a statistically significant increase in
combined renal adenoma/carcinoma in both sexes, at the high dose
(10,126 ppm) after 80 weeks; in females there was also a
significant trend. There were no neoplasms in concurrent
controls. ;The usual deficiencies in NCI prctocol were noted.
Tumor incidence at both dose levels (5,063 and 10,126 ppm)
exceeded tHat of NCI historical controls.

2. In an IRDC study, dietary Chlorothalonili {up to 3500 ppm)
produced a statistically significant increase in renal adenomas
in treated Fischer 344 rats at 1600 and 3500 ppm in males, and at
3500 ppm in females. Carcinomas were also statistically
increased in both sexes at 3500 ppm and carcinomas/adenomas,
ccmbined were significant for bcth sexes at 1600 and 3500 pra.
There were no renal tumors in ccncurrent female controls.

In female rats, a pcsitive trend (p<.05) was found for comkined
carcinomz/papilloma of the forestomach; there were no tumors of
the forestomach in concurrent fexale controls. In-house controls
in these rats showed no cccurrence of either of these forestomach
tumors in six studies (740 rats). A high incidence of renal
hyperplasia which correlated with the incidence of renal
necplasms in male rats, was alsc found.

Additicnal toxicological changes included effects cn the
kidney (<dose-related glomerulonephritis) and GI{fad,

|

3. Chiorothalonil when fed in the &iet to CD-1 mice up to 3000
ppm (HDT) produced renal adencmas and carcinomas in males, but
nct in females, and gastric carcinoma in both sexes.

The incifence of gastric scuamcus cell carcinoma of the
forestomach was statistically ir.creased over concurrent controls
in both sexes at 1500 ppm, and in females at 3000 ppm, as well.
A positive trend was found for sguamcus cell carcinoma of the
ferestomach in the female.

18]
.
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F. Weight of Evidence Considerations (continued)

|
3. CD~-1 mice (con%inued)

The incidences of renal tumors were not statistically
significant, however, there was a positive dose-related tremd
(p=0.001) when comp#red with that of historical controls. There
were no tumors repoqted for concurrent controls of either sax.
Furthermore, since renal tumors are rare and were also seenr in
the rat, the Comnmittee agreed that the tumor response in these
mice was convincing.

i

As with the rats, compound-related effects on the kidney,
and renal glomerulohephritis were found. In addition there was =z
dose-related increase in hyperplasia/hyperkeratosis of the
esophagus, which was not found in concurrent ccntrols.

4. In an NCI study, Chlorothalonil, fed to B6C3Fl nmice was n=T
sncogenic up to 20,000 ppx (nominal dose).

5. Chlorothalonil was not mutagenic in several acceptable
assays, however a weak positive response (not dose-related) iz 2
chinese hamster bone marrow <ytogenetics assay was noted. %
weakXly positive response was also reported in an NIH Sister-—
Chrematid’' Exchange assay. It was also noted that none of t=e
metabolites of Chlorothalonil had beer: tested.

6. No developmental effects were ncted in a 3-generation stusy
(dietary) in Charles River rats or in a teratology study (gzvase:
in Sprague-Dawley rats, however effects on growth andg

embryotoxicity were observed.

i
! ,
Esophageal and gastric hyperkeratosis were seen in these
Charles River rats further confirming observations in the C=-1
mice.

- -~
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G. Classification of Oncogenic Potential:

Criteria containedtin the EPA Guidelines [FR51: 33992-34003,
19861 for classifyfng a carcinogen were considered.

Chlorothalonil was classified as Group B2 (Probable Human
Carcinogen) based on increased incidence of malignant and/or
combined malignant and benign tumors (both sexes) in 2 rat
studies and in the mouse, as follows:

© In F15cher0344 rats, statistically 51gn1ficant increases
in the incidence qf renal adenomas and carcinomas in both sexes,
and a dose-related increase in papillomas of the forestomach in
female rats;

© In an NCI study with Osborne Mendel rats, a statlstlcallv
significant increase in combined renal adenoma/carcinoma in botx
sexes, which the Committee considered as part of the weight of
evidence, despite deficiencies in proteocol:;

© In CD~-1 mice, a statistically significant increase in ttes
incidence of carcinocma of the forestomach in both sexes, with a
positive dose~related trend in females. 1In addition, there was a
pesitive dose-related trend for combined renal adenoma/carcinonz
in male mice, which the Committee considered significant beczuss
of their rareness, and because renal tumors of the same type ari
location were seen in the adequate rat study.

a o

Based on the female F344 rat renal tumors (carcinomas and
adenomas)‘the potency_ (Qi*) of Chlorothalonil was estimated =zs
1.1x1072 ;(mg/kg/day)"l in human equivalents [B. Fisher, 7/20/387:.

At the Committee's suggestion, the guantification of humarn
risk for Chlorothalcnil included an attempt to correlate the
results in the two rodent species, based on dose per body surfa:ze

. area.
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€2 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
§ WASHINGTON, D.C. 20460

PESTICIDLS AND TOXIC SUDS7 i

October 1, 1 9?7 ) orrice or
|

¥

|
MEMORANDUM i

SUBJECT: Transmittal of the Final FIFRA Scientific Advisory
Panél Reports on the September 23, 1987 Meeting

TO: Douglas D. Campt, Director
— Office of Pesticide Programs (TS-766C)
The above mention2d meeting of the FIFRA Scientific
Advisory Panel (SAF! was an open meeting held in Arlington,
Virginia to ﬁeview the following topics:

1. A Set of Scientific Issues Being Considered by the Agency
in Connection with the Peer Review Classification of
Assert as a Class D Oncogen:;

2. A Set of Scientific Issues Being Considered by the Agency
in Connection with the Peer Review Classification of
Chlorothalonil as a B-2 Oncogen:

3. A Set of Scientific Issues Being Considered by the Agency
in Connection with the Peer Review Classification of
Dichlorvos (DDVP) as a Class B-2 Oncogen and Neurotoxin:

4. A set of Scientific Issues Being Considered by the Agency
in Connection with the Peer Review Classification of
- Linuron as a Class C Oncogen. )
— Please find attached the Panel’'s final reports on the four
agenda items discussed at the meéiing.

Sf:;; L. 7Jphnson

Executive ‘Sdcretary ,
FIFRA Scientific Advisory Panel (T5-769;

Attachments

cc: Panel Members
John A. Moore
James Lamb
Al Heir
Susan H. Wayland
Anne Barton |
Mary Beatty, CMO
EPA Participants o
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT
; SCIENTIFIC ADVISORY PANEL
A Set of Sbientific Izsues Being Considered by the Agency in

Connection with the Peer Review Classification of
| Chlorothalonil as a B-2 Oncogen

The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) Scientific Advisory Panel (SAP) has completed review of
a set of scientific issues being considered by the Environmental
Protection Agency in connection with the peer review classifica-

(]
-~

~ ‘
-y

Ly}

tion of Chlorothalonil as a B-2 oncogen. The review was conducted

in an open' meeting held in Arlington, Virginia, on September 23,
1987. All Panel members, except Dr. Thomas W. Clarkson, were
present fo% the review. In addition, the three new oncoming
members to|the Panel, Drs. Robert Anthony, Edward Bresnick,

and Mont Juchau were also present at the meeting.

Publié notice of the meeting was published in the Federal
Register on September 4, 1987.

Oral statements were received from staff of the Environ-
mental Protection Agency and from Dr. Gary Eilrich, Fermenta
Plant Protection Company. ’

In consideration of all matters brought out during the

meeting and careful review of all documents presented by the
Agency, the Panel unanimously submits the following report.

REPORT OF PANEL RECOMMENDATIONS

Chlorothalonil
- The Agency requested the Panel to focus its attention
upon the scientific issues relating to th2 Peer Review of
cqlorothalonil. There follows the issues and the Panel's
response to the issues:

Issue:

Chlorothalonil was classified by the TOX Branch Peer
Review Committee as B2 (Probable Human Carcinogen), based
on increased incidences of malignant and/or combined
malignant/benign tumors (both sexes) in two species:
rat (2 strains) and in the CD-1 mouse.

~ o~
o
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The Agency requests any comments the Panel may wish
to make regardxng the biological significance of the renal
tumors in the CD-1 male mouse, taking into consideration
their rareness, and that they were of the same type and
location as seen in the (adequate) Fischer 344 rat study?

{
Panel Response:

The Panel believes that the occurrence of renal tumors in
male CD-1 mice is biologically significant in those animals
exposed to chlorothalonil at concentrations below the maximum
tolerated dose. However, the Panel is concerned that the data
reviewed do not include all information currently available
to the Agency. Furthermore, the data which were reviewed
by the Agency have been incompletely analyzed since age-adjusted
statistical analysis was lacking.

Issue: ﬁ

Does! the Panel have any specific comments regarding our
overall assessment of the weight-of-the-evidence and classifica-
tion of this chemical in accordance with the Agency's Guidelines
for Carcinogen Risk Assessment?

s

Panel Response:

The Panel is concerned that the data on which the weight~-
of-evidence is based are incomplete. Although the Panel
acknowledges that the Agency must make decisions at finite
points during the process of data acquisition, the Panel
believes that the additional data made available  to the
Agency since peer review should be assessed before a weight-
of ~evidence conclusion is reached.

The Panel wishes to point out that chlorothalionil illus-
trates the awkwardness of the present carcinogen classification
scheme. The Panel believes that chlorothalonil, which is not

~—-genotoxic, sholild not be forced into the same cateqgory as

potent genotoxic carcinogens. The Agency is encouraged to
define further the Guidelines for Carcinogen Risk Assessment.

OR THE CHAIRMAN:

Certjfied as an accurate report of Findings:

’ i /
L)

7 '
Stephen L.s]bhnson
Executive Secretary
FIFRA Scientific Advisory Panel

Date: /O/Q/Q777 ) t:

Cad
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INFORMATION CONCERNING CHLOROTHALONIL
FOR THE
SCIENTIFIC ADVISORY PANEL

Septenmber 23, 1987
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A Set of Scientific Issues being Considered by the Agency
in Cfnnection with the Peer Review of Chlorothalonil

{

| .
NTRO ON:

[
Chlorothalonil (2,4,5,6-tetrachloroiscphthalonitrile; DS-2787) is
a widely used agricultural fungicide, also used as a mildewicide
in paints.

TRUCTURE: =N
(,\ Q cl
i
Q c=N
1
cL
The relevant oncogenicityx%ase consists of two rat shodrss

chronic/oncogenicity studies and two (one negative) mouse Aok
caronic/oncogenicity studies.

1, NCI Osborne-Mendel Rat Study (1978) - Table 1

Chlorothalonil fed in the diet to Osborne-Mendel rats, resulted
in a statistically significant increase in combined renal
adenoma/carcinoma in both sexes, with a significant dose-related
trend in females.

2. IRDC Fischer 344 Rat Study (1985} -~ Tables 2 & 3

Chlorothalonil when fed in the diet to Fischer 344 rats, result=d
in a statistically significant increase in the incidence of renal
adenomas and carcinomas, with a significant dose-related trend,
in both sexes.

There was also a statistically significant dose~-related trend for
combined papilloma/carcinoma of the forestomach in female rats.
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i TABLE 1

5

! :

. Chlorothalonil ~ NCI OSBORNE-MENDEL RAT STUDY

1 Incidence of Renal Neoplasms (%)

|

Control
0 253 506 mg/kg/day
) 5,063 10,126 PPM
Carpinoma M 0/10 1/45 3/49
\ F 0/10 1/48 2/50
i
Adenoma M 0/10 2/45 1/49
: F 0/10 0/48 3/50
Combined M 0/10(0)  3/45(6.7) 4/49(8.2)*
. F 0710(0)T 1/48(2.1) 5/50(10.0)*#

For the statistical analysis of the NCI data, pooled controls
from other assays run concurrently, were used. The pooled
control incidence for combined renal neoplasms was 3/240 {1.25%)
for male rats, and 0/235 (0%) for females.

The combined incidence of renal neoplasms in treated rats was
significantly increased over pooled controls, in high dose males
* (p=0.028) and females *#* (p=0.016), by the one-tailed Fisher
exact test; in females there was also a significant trend
T(p=0.007) by the Cochran Armitage test.

()



TABLE 2

Chlorothalonil - IRDC Fischer 344 Rat Study
Incidence (%) of Renal Tumors

]
|
!
|
| A. Males

Dose i
i Control . !
’ 0 40 80 175 mg/kag/da
0 800 1600 3500 PPM
RenJl Tumor Ratesl
Carcinonas 1/66(2)* 3/61(5) 1/60(2) 6/60(10)*
Adenomas2 0/66(0)** 2/61(3) 5/60(8)* 12/60(20)**
Boﬁp Carcinomas
apd Adenomas 1/66(2)** 5/61(8) 6/60(10)* 18/60(32)**
B. Females
: Dose
Control
0 40 80 175 mg/kg/da
0 800 1600 3500 PEM
Renal Tumor Ratesl
Carcinomas 0/60(0)** 1/60(2) 3/21(5) 12/59(20)**
Adenomas?2 0/60(0)** 1/60(2) 4/61(7) 7/59(12)**
Both Carcinomas
and Adenomas 0/60(0)** 2/60(3) 7/61(11)** 19/59(32)**

-

1Number of tumor bearing animals/number of animals examined
2Does not include animals with Carcinoma

Cochran-Armitage Trend and Fisher Exact
Test Results:

Significance of Cochran-Armitage Trend test denoted at Control-
Significance of Fisher Exact test of pairwise comparison with
control denoted at Dose level.

*p< .05 , * p< .01




Fore-~
Stomach Tumor Ratesl

Chlorotanalonil

?arcinoma

|

Fore~
Stomacn Tumor Racesl

;Carcinoma
Papilloma2

Both Carcinoma
and Papilloma

TABLE 3

- IRDC Fischer 344 Rat Study
Incidence {(s) of Forestomach Tumors
(Gastric Squamous Mucosa - Papilloma and Carcinoma)

A. Males
Dose
Control
0 40 80 175 mg/kg/da
J 800 1e00 3500 Pgn
1/66/(2) 0/60(0) 0/60(0) 1/60(2)
B. Females
Dose
Control .
0 40 80 175 mg/kg/day
PEM
_0/60 0/60 1/61 1/59
0/60 1/60 2/61 2/59
0/60(0)* 1/60(2) 3/61(5) 3/5%(5S)

"

lNumber of tumor bearing animals/Number of animals examined

2Does not include animals with Carcinoma

Cochran-Armitage Trend and Fisher Exact
Test Results:

Significance of Trend test denoted at Control.
Significance of pairwise comparison with control denoted

at Dose level.

* p < 005 .

4

*x 5 ¢ .01
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TABLE 4 L”'//i 8
Chlorothalonil - CD-1 Mice Study
i A. incidence (%) of Kenal Tubular Tumors
‘ Dose
i Control ;
| 0 107 214 428 ng/kg/d
‘ 0 750 1500 300 PPM
i ) Males !
Renjal Tumor Ratesl
Adelnomas? 0/57 3/59 (5) 4/59 (1)  2/56 (&)
Carcinomas 0/57 3/59 0/59 2/56
Both Carcinomas 0/57** 6/59 (1G) 4/59 4/56 (7)
and Adenomas
i
|
! B. Incidence (%) of Stomach Carcinomas
Dose
Control
0 107 214 428 mg/kg/¢
0 750 1500 3000 PPn
Males
Stomach Carcinoma Ratesl
Squamcus Cell 0/553 2/59 (3) 5/59* (9) 1/51 (2)
"Glandular ‘ 0/55 1/52 (2) 2/59 0/51
Females
Squamcus Cell 0/57* 2/60 (3) 6/58* (10} 5/58* (9)
Glandular , 0/57 1/60 (2) 1/58 (2) 2/56 (4)

lNcober of tumor bearing animals/Number of animals examined
2pces not include animals witn Carcinoma :

L

Cochran-Armi:age Trend and Fisher Exact Test Results:
Significance of Trend test dencted at Control.
Significance of pairwise comparison with control denoted

at Dose level.

* - < .CS . ** p o< .01




WEIGHT OF EVIDENCE (Continued)

3. SDS jBiotech CD-1 Mouse Study (1979) - Table 4

{
Chlorothalonil when fed in the diet to CD-1 mice, resulted in 2
statistically significant increase in squamous cell carcinoma cZ
+he forestomach in both sexes with a positive dose-related trend
in females.

Increasés in the incidence of renal tumors were not statistically
significant (by pairwise comparison), however there was a
positive dose-related trend (p=0.001l) for combined renal
adenomas/carcinomas in male mice only. The renal tumor responss
in these mice was considered convincing, because of the rarity-
of renal tumors, because renal tumors of the same type and
locatidp were seen in the adequate rat study, and because theres

were no| tumors reported for concurrent controls of either sex.

4. NCI B6C3Fl1 Mouse Study (1978)

Chlorothalonil fed in the diet to B6C3Fl mice, was not onccgeniz
up to 20,000 ppm (nominal dose).

5. Ancillary Information

Chlorothalonil was not mutagenic in several acceptablé assaws

* {which included point mutation, chromosomal aberraticn, and

cytogenetic assays): however, in the chinese hamster bone marrsv
cytogenetics assay, a weak positive (not dose-related) response
was noted. A weakly positive response was also reported in an
NIH Sister-Chromatid Exchange assay. None of the metabolites c2
Chlorothalonil have been tested for mutagenic activity.

No studies were available for structural analogs, hocwever D5-71.
(4~hydroxy-2,5,6~trichloroisophthalonitrile) (a major meta®ollz:
in rats) was not oncogenic in Sprague-Dawley CD~1 rats (0,0.5,:=
3mg/kg/day) or in CD~-1 mice (0,375,750 or 1500 ppm).

0, 54 (0T 4 my/ug/day

lMean historical control incidence: less than 1% (1450 animals .
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ISSUES:

Chlorothalonil was classified by the TOX Branch Peer Review
Committee as B2 (Probable Human Carcinogen), based on increased
incidedces of malignant and/or combined malignant/benign tumors
(both sexes) in two species: rat (2 strains) and in the CD-1
nouse.

1. The Agency requests any comments the Panel may wish to make
regarding the biological significance of the renal tumoxs i1
the CD-1 male mouse, taking into consideration their
rareness, and that they were of the same type and location
as seen in the (adequate) Fischer 344 rat study?

2. Does the Panel have any specific comments regarding our
overall assessment of the weight of evidence and
classification of this chemical in accordance with the
Agency's Guidelines for Carcinogen Risk Assessment?
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SUBJECT: Revised Tables 2,3, and 4 on RNUNRNREIRRE=T;

: for Sept. 23 Open Meeting

FROM: [ Peer Review Committee

TO: ! Scientific Advisory Panel Members

'
i

At tk}‘e time of the Peer Review Committee Meeting (6/28/87), the
Commn:tee was presented one set of data for tumor incidences.
Subsequently, these data were re-analyzed and Tables 2-~4

edited accordingly (the tables originally presented to you).

We have since learned that the original data, upon which the
Committee based its evaluation and conclusion, was correct; the
encg;losed set of "Revised Tables™ should therefore be used

instead of the ones in your issue paper. .
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Renaﬂ Tumor Ratesl

TABLE 2

(Revised)

CHLOROTHALONIL - IRDC Fischer 344 Rat Study

Incidence (%) of RENAL TUMORS

023713

s

Carcﬂnamas
Adenomas?

Both Carcinomas
and Adenomas

]
|
i

Renal Tumor Ratesl

Carcinomas
Adenomas?

Both Carcinomas
and Adenomas

A. Males
Dose
Control
0 40 80 175 mg/kg/daz H
0 800 1600 3500 PPM
0/60(0)** 4/60(7) 2/60(3) 14/60(23)**
0/60(0)* 3/60(5) 5/60(8)* 5/60(2)*
0/60(0)** 7/60(12)** 7/60(12)}** 19/60(32)**
B. Females
Dose
Control
0 40 80 175 mg/kg/Say
0 800 1600 3500 PPM
0/60(0)** 1/60(2) 0/60(0) 12/60(20)**
0/60(0)** 3/60(5) 10/60(173)** 12/60(20)**
0/60(0)**  4/60(7) 10/6G(17)** 24/60(40)**

INumber of tumor bearing animals/number of animals examized
2poes not include animals with Carcinoma

* p < .05

t*p<

.01

(S
%



TABLE 3 (Revised)

CHLOROTHALONIL - IRDC Fischer 344 Rat Study
Incidence (%) of FORESTOMACH TUMORS
(Gastric Squamous Mucosa - Papilloma and Carcinoma)

A. Males X
Dose
\ Control
Fdre— 0 40 80 175_mg/kg/day
Stomach Tumor Ratesl 0 800 1600 3500 PPM |
Sé. Carcinoma 0/60(0} 0/60(0) 0/60(0) 1/60(2)
sd. Papilloma2 0/60(0) 1/60(2) 1/60(2) 2/60(3)
z
Both Carcinoma 0/60(0) 1/60(2) 1/60(2) 3/60(5)
and Papilloma
- B. Females
Dose
i Control
Bore- 0 40 80 175 _mg/kg/day
Stomach Tumor Ratesl PPM
Sq. Carcinoma 0/60 0/60 0/60 1/60(2)
Sq-. Papillcma2 0/60** 1/60(2) 2/60(3) 6/60(10)}*
éoth Carcinoma 0/60(0)** 1/60(2) 2/60(3) 7/60(12)*=

and Papilloma

lNumber of tumor bearing animals/Number of animals examined
2pges not include animals with Carcinoma

. * p < .05 , ** 5 < .01

"om
(SR}

s
E—



TABLE 4

(Revised)

CHLOROTHALONIL - CD-1 Mice Study

'A. Incidence (%) of RENAL TUBULAR TUMORS

!

Ae:al Tumor Ratesl
]

Adenomas?
Carcinomas

oth Carcinomas
and Adenomas

(!
{ G
\I
-~
—id
G

Dose

Control
0 107 214 428 mg/kg/day
0 750 1500 3000 PPM

Males

0/60 3/60(5)  3/60(5) 4/60(7)'

0/60 3/60(5) 1/60(2) 1/60(2)

0/60 6/60(10)* 4/60(7) 5/60(8)*

B, Incidence (%) of STOMACH TUMORS

.Stomach Tumor Ratesl

Sg.Cell Carcinoma
‘Sq.Cell Papilloma?
Both Carc.and Paps.

Glandular Carcinoma

Sg.Cell Carcinoma
Sq.Cell Papilloma2
Both Carc.and Paps.

Glandular Carcinonma

Dose
Control
0 107 214 428 mg/ka/day
0 750 1500 3000 PpM
Males
0/60 2/60(3) 5/60(8)* 2/60(3)
0/60 0/60 0/60 0/60
0/60 2/60(3) 5/60(8)* 2/60(3)
0/60(0) 1/60(2) 2/60(3) 0/60(0)
Females
0/60 0/60(0) 6/60(10)*  2/59(3)
0/60 2/60(3) 0/60 3/59(5)
0/60* 2/60(3) 6/60(10)* 5/59(8)*
0/60 1/60(2) 1/60(2) 2/59(3)

-

lNumber of tumor bearing a—imals/Number of animals examined
Does not include animals with Carcinoma

*p(

.05 v

** 5 ¢ .01

i
L

(+2]
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4~-hydroxy compound, but that there was no unequivocal iden-~

tification. What we had said at the time was that it was

;
possible that up to possibly 5 percent of what was excreted i

‘ in urine could have been 3701, based strictly on chromatography -

The more recent studies have stated very clearly %
that we have looked for, have tried to find the 4-hydroxy %
f compound using GCMS methods. We have not been able to find %
it. We have stated it very clearly in at least three repcorts %
on metabolite identification. In those same reports, we have %
identified the thiol metabolites of Chlorothalonil in the
urine.

DR. EILRICH: I am Gary Eilrich again. I think some=:
of those .studies have-also shown that the 4-thiol and the 4-
hydroxy co-chromatograph, so I think what we probably saw
before was more the 4-thiol rather than 4-hydroxy. It was
) just not properly identified. ’

| CHAIRMAN KILGORE: Dr. Swenberg?

DR. SWENBERG: I would just like to pursue my gues-
tioning once more. I understand the agency's position on
having to stop at some point and make decisions, bug it woul%

seem that we have some fairly sizable submission of data ers

that should be incorporated in the report before we come =D

")
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. H
that decision. Do you agree with that? Do vou think there is!

’ £
a reason to proceed on and formalize this category without i

incorporating that data? . :

!
DR. JAEGER: The gquestion is whether or not there is

a no-effect level for this oncogenic event. I am not prepared

to a report of a symposia that was again chaired by Dr. Hook
and Dr. Hewlitt, where NTP data were examined. This was

1984 and published in Fundamental and Applied Tox, where

E
i
|
to address that. I would like to draw the Committee’'s attentién
|
|
i
|

Chlorothalonil was one of the compounds, and it is listed as ’
H
!

a organo~ha%gid:compound.

\

They indicate here that whether a causal relationship
i
exists between nephrotoxic potential and nephrocarcinogenic f
i

effects is presently unknown. This is a panel of experts. i

They go on to say that little is known about the mechanism

of chemically- induced renal neoplasia, and they go on to

address the data for organo-ha;pid£induced cancers.
Certainly, in view of this report by a body of

experts in nephrotoxicity, I would be reluctant to say that

yes, we are prepared to review this data and change our :
t H
: !
opinion. I think when the community does that, then certainlyi

i
i
1

we would like to be involved in that. But the data that they

49

i

i
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are talking about, gualitatively, isn't going to really
change what we have already looked at, in my opinion.” My !
opinion is we were aware of the glutathione conjugate, aware
of the di-thiol and the tri-thiol metabolites. The1no-effect
level information has not been presented with regard to
long-term studies, and as I understand it, this short-term
study, which demonstrates a no-effect level for the oncogenic
events.

The recent data that we have looked at by WHO and
by EPA, clearly showed effects at all levels in both rats
and mice except for the B6C3Fl mouse. The Committee here-
says that the responsé{rena] lesions produced in mice is often
more diffuse than it is in the rat, so therefore, maybe the
response in mice is not going to be as'cleér as in the ;at
studies.

Early studies submitted prior to 1974, of which
there are about four 5} five long-term studies, I believe, by
Hazelton -- I think Dr. Busey was part of those, and then-
Dr. Paynter was -- they showed clearly that there was no
oncogenic response, although they showed clear nephrotoxic%ty

in all the studies. I don't know the extent of the pathology

in those reports, but the most recent data we have seen shcws

o}
<
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are talking about, gualitatively, isn't going to'reélly

!
change what we have already looked at, in my opinion. My
opinion is we were aware of the glutathione conjugage, aware

of the di-thiol and the tri-thiol metabolites. The jno-effec=

level information has not been presented with regard to

long-term studies, and as I understand it, this short-term
study, which demonstrates a no-effect level for the oncogenic
events. ! Q !

The recent data that we have looked at bf WHO and

by EPA, clearly showed effects at all levels in boéh rats
and mice except for the B6C3Fl mouse. The Committee here i
says that the responsé{renal lesions produced in mice is oftani
more diffuse than it is in the rat, so therefore, maybe the
response in mice is’not going to'be as clear as in the rat

studies.

Early studies submitted prior to 1974, of which

"there are about four or five long-term studies, I believe, =V

Hazelton -- I think Dr. Busey was part of|those, and then-
Dr. Paynter was -- they showed clearly that there was no
oncogenic respcnse, although they showed clear nephrotoxici:?
in all the studies. I don't know the extent of the patholcgw

in those reports, but the most recent data we have seen shcws

20
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that there is an oncogenic event at every dose, and there is
|

!

J

DR. SWENBERG: It appears rather clear that there

none in the control group.

- is an oncogenic response to this compound across seﬁes and
across species that has to be dealt with. I appreciéte that.
On the other hand, it appears that we have a fairly large
body of data on negative genotoxicity testing and oh metab-

{
olism, and there is a possible explanation for this data. T

think the company raises a good issue on redoing the classifica-

{
tion to better deal with these agents. ;

- understand where you are coming from, as well,
and that you have a classification now that you have tc work
wi@hin. -

DR. EILRICH: Yes. I want to comment that the
90~-day staging study, which I referred to, should shed some
new light on a mechanism of action of cellular toxicity or
subcellular toxicity that is demonstrated ?y one of the
matabolites.

Also, I would like to comment that the no-effect
level study, which has been submitted, was a two-year s;udy on

male mice.

DR. SWENBERG: I think it is also worth pointing

PORTING CO.. INC. ~
. NE

+. D.C. 20002
566
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out to contrast the response here with genotoxic renal carcinot
gens, where you can easily get 100 percent incidence% in rats
and mice, here, you run into this similar situation.i This is
not a hyalin droplet nephropathy issue, I don't beli%ve,
because of the lack of sex and species specificity, but you
still run into that plateauing somewhere around 20 percent
incidence of renal tumors. |
N |

CHAIRMAN KILGORE: Any additional questici'}ns of
either side here from the panel? |

DR. MIZENS: Maija Mizens. I just wanted to make
the comment on the mouse study that was recently submitted,
that we can appreciate has not been reéiewed, is that in that
study, it has been no-effect levels have been estaylished for
the preneoplastic lesions, both in the forestoma;h and in the
kidney, so there are no-effect levels in that study that were
established. . -~

DR. SWENBERG: T+ would be important to utilize

i -

that data in any risk assessment if it maintains the B-2

categorization. :
CHAIRMAN KILGORE: Any other comments from the pane.i?
(No response.) o |

CHAIRMAN KILGORE: Any other comments from the floor




Qualitative/Quantitative Risk Assessment
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MEMORANDUM , A

- SUBJECT: Chlorothalonil - Risk Characterization g

CaswellgNo. 2158

FROM: Bernice Fisher, Biostatistician 52 ;’!.Z
Scientific Mission Support Staff ~ ‘ 1;L %/ééﬁ?g -
Toxicology Branch
Hazard Evaluation Division (TS-769C) b
TO: Lois A. Rossi, PM 21 {

Fungicide~Herbicide Branch
Registration Division (TS-767C)

z

A

~ 3

THRU: Richard Levy, M.P.H. ) L &
Leader - Biostatistics Team \' - f\' : AN
Scientific Mission Support Staff -
Toxicology Branch 3-2-3F —

Hazard Evaluation Division (TS-769C)

and

Reto Engler, Ph.D., Chief . L ///'
Scientific Mission Support Staff ,(V: //
Toxicology Branch ,[,44(Z1427 C/(_,/ —

dazard Evaluation Division (TS-769C) '/

- The risk characterization of worker-exposure to " -
c~lorothalonil is based upon three reports. Two contain
worker exposure data prepared by Exposure Assessmenc Branch
‘memorandum on Chlorothalonil Exposure Asdessment, X.E.
warkentien, January 19, 1988 and Chlorothalonil Exposure
Assessment, M.P. Firestone, November 23, 1987). The oth?r
specifies the unit risk, Q0;*, 1.1 x 1074 in (mg/kg/cay)”* in
nAuman equivalents (memorancdum on Chlorothalonil - Rat Study,
~yalitative and fuan*itative Risk Assessment, B. Fisher,
July 20, 1987).

s
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MEMORANDUM !

SUBJECT: Chlorothalonil - Risk Characterization -

Caswell No. 215B

FROM: Bernice Fisher, Biostatistician /ékwuéi‘;ZZ;, .v/ziﬁ?g
LCe LS, > /25

Scientific Mission Support Staff
Toxicology Branch
i Hazard Evaluation Division (TS-769C)

1 TO: Lois A. Rossi, PM 21
Fungicide~Herbicide Branch
Registration Division (TS-767C) A
TEBRU: Richard Levy, M.P.H.
Leader - Biostatistics Team «Jk~</ f* - \
Scientific Mission Suppert Staff 22 %3

Tcxicology Branch .
Hazard Evaluation Division (TS-769C)

and

Rex=o Englér, Ph.D., ChieZ

Scientific Mission Suppcrt Staff sz ) -
Toxicology Branch ) 'fééﬂ?Ldﬁ;;L/i .

2 -

Hdazard Evaluation Division {(TS-769C)

. The risx characterization of worker exposure to
chlorothalonil is based upon three reports. Two contain
worker exposure data prepared bv Zxposure Assessment Branch
'‘memorandum on Chlorothalonil Expcsure Assessment, K.E.
warkentien, January 19, 1988 and Chlorothalonil Exposure
Assessment, %.P. Firestone, November 232 1987). The oth?r
specifies the unit risk, Qy*, 1.1 x 107¢ in (mg/kg/day)”

human equivalents (memoranaum on Chlurothalonil - Rat Studv,
- Qualitative and Cuan*.itative Risk Assessment, 3. Fisher,
July 20, 1987). :
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.The worker exposure calculations are based upon the
following assumptions.

‘1. An average worker has a weight of 70 kg.

'

!2. Exposure is not adjusted for dermal absorption.
|

‘3. For ground applications, the mixer/loader and
; applicator are the same person.

!4. Respiratory exposure is negligible compared to dermal
exposure.

Table 1 presents detailed calculation of worker exposure
for mg/kg/day for a average lifetime and alsc the range of
exposure for selected agricultural products. Also presented
is ?he average and range of environmental risks.

!
{ Table 2 presents the rounded estimate of these risks.

. When assessing risk of specific Public Health Hazards,
EPA takes a conservative posture. Therefore, when risks are
expressed by the order of magnitude or the nearest exponent
(to 'the base 10), it is rounded upwards by adjusting risks
upward from zero to one-half order of magnitude.

' The lifetime risk estimate of chlorothalonil in the
worst-case would be 10-3,
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Table 2

! Chlorothalonil -~ Mean Estimate of Public Health Risk

! Estimate of Risk (Rounded)

1. I{Ol.l!ﬂ Boom Application
T

omatoes - CA 10-5 to 10—4
- FL 10—4
Potatoes 10-5
. Onions 10~5 to 10—4
Peanuts 10=5
{ Turf - Fairways 10-5 to 10—4
| " = Greens & Tees 10-6
i
2. Aenal Application
' Mixer/Loader
Tomatoes 104 to 10™3
. Potatoes 10-4
. Onions 10-4
Peanuts 10~5 to 10—4
Pilot .
Tomatoes 02
Potatoes 10=5
Onions . : 10-5
.  Peanuts ' 106 to 10-5
Flagger
Tomatoes 104
Potatoes 10~5 to 10—4
Onions 10~4
Peanuts ) 10=5 to 10™4

3. Spray Gun Application
Turf - Greens & Tees 10-3
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% 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

2y w@l" : WASHINGTON, D.C. 20460
! F'LE COPY OFFICE OF
; PESTICIDES AMD TOXIC SUMIETANCE?
| MEMORANDUM -
| . s ‘
'  SUBJECT: Chlorothalonil - Rat Study, Qualitative a=n |
; Quantitative Risk Assessment caswell —=o. 21
! FROM : Bernice Fisher, Biostatistician ‘hvu;£§E -
] Scientific Mission Support Staff6 hse %A)

Toxicology Branch
Health and Evaluation Division (TS-769C)

i TO: David Ritter, Toxicologist
section I, Toxicology Bracch ’

(' Health and Evaluation Division (TS-769C)

THRU: #$* Richard Levy, M.P.H., Leader-Biostatistics Team @
Scientific Mission Support Staff -
Toxicology Branch EV;EZ?
Health and Evaluation Division (TS-769C)

andé

@ﬂ Reto Engler, Ph.D z.iuji.
Chief, Scientific Mission Support Staff
Toxicology Branch
Health and EZvaluaticn Division (TS-7489C)

- SUMMARY
The potefcy estimate, Q¢4* of Chlorothalonil is 1.21x10-2
- {mg/kg/day)”" in human equivalents [B,]. This estImace is

sased upon female rat renal tumors {carcinomas and adenomas) -

- In fémale rats there was a significant survival disparicw
in the pairwise comparison. of controls with the mid dose group.-

In males rats, there was a significant increase i=n
mortality with dose increments of the chemicai, primarily
2ue to the significant increase of Zeaths in zhe high dose
zroup as compared witn controls.




Background

. The May 28, 1987 Peer Review Committee for Chlorothalo=nil
decided that a qualitative and quantitative Risk Assessment
was needed and should be based upon the renal tumor formations
in rats of the SDS Biotect study of Pisher 344 strain, dosed
with 0, 40, 80 and 175 mg/kg of the chemical.

!

Qualitative Review

. sSurvival analysis was prepared by the use of the D.G.
Thomas, H. Breslow and J.J. Gart computer program. The
rosults of the analysis indicated that mortality did not
slignificantly increase with increasing doses of Chlorothalonil
in female rats. However, in the pairwise comparison of
conrols with the mid dose (80 mg/kg) group, there was a
significant (p = .02) difference.

Ia male rats, survival was significantly (p<.02) decreased
tith dose increments of Chlorothalonil. Ian additioz the pair
ise comparison of control with the highest dose (175 mg/kg)
was also statistically significant (p=.03). See Table 1. for

details.

In spite of the fact that survival was a problem in the
study, the renal tumor formations only started to appear at
the beginning of the 79th week of the study and most of the
tumors were found in the final kill of the study in both
sexes. In addition deaths on the study began about one year
after it started. ’

Because of the late appearance of both deaths and also
~enal tumors, the use of the Cochran-Armitage Trend =est
ard Fisher's Exact pairwise comparisons with controls were
deemed most apgropriate™ for the qualitative evaluation of
the data.

The Cochraz-Armitage Trend test on renal carcinomas,
renal adenomas, and combined renal carcinomas and adenomas for
hoth sexes, were all highly significant (p<.02). Also, all
of the aforementionmed groups for both sexes showed consistently
significant diferences in tumor rates in the pairwise
comparisons (Fisher Exact test) of controls with the highest
dose (175 mg/kg) group. See Table II. for details.

+ There is =0 appropriate way to adjust for the survival
disparties since the Petc Prevalence test wculd e collapsed
onto too few time intervals.

u\,

T wanw

(1)




(a)

Dose- Response Review

On the basis of the gqualitative evaluation of renal tumors
in rats, the potency estimate, Q1* of Chlorothalonil was
%ased upon the proportions ia females, which were the most
'sensitive to the chemical, This estimate was obtained from
ithe Multi-Stage (K. Crump s computer program) Model in terms
of rat mg/kg/day doses and then converted to human equivalents
by the interspecies surface area adjustments as recommended
by EPA Cancer Guidelines. See Table IV. for details. ;

|
|
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Table I. -.Chlorothalonil - Rat Study, Mortality Rates* and Life
Table Analysis Resulta

A. Males

Dose ' Weeks -
mg/kg 0=-52 53-78 79-104 105-1152 Total |
0 /66 3/66 10/63 15/53 28/66 (42)*
40 0/61 1/66 10/60 16/50 27/61 (44)
80 2/60 1/58 14/57 9/43 26/60 (43)
175 0/60 1/60 16/59 21/43 38/60 (63)*

B. Females

Dose Weeks
mg/kg 0-52 53-78 79-104 105-128P Total

0 0/60 1/60 10/59 18/49 29/60 (48)
40 0/60 0/60 11/60 28/49 39/60 (65)
80 1/61 3/60 6/57 33/51 43/61 (70)*
175 0/59 1/59 11/58 . 22/47 34/59 (58)

+ Number of animals died/ Number of live animals at beginzing
of interwval | .

( ) percent
a final sacrifice at 115 weeks.
b final sacrifice at 128 weeks.

Note: The above time intervals were selected for display only.
significance of Trend Aralysis denoted at Control.
Significance of pairwise comparison with control denoted
at Dose level.

* p < .05 ** p <.01

61
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Table II - Chlorothalonil -~ Rat Study, Renal Tumor Rates
Cochran-Armitage Trend test and Pisher Exact

test Result

Dose

mg/kg
Renal Tumor Ratesl

Carcinomas
Adenomas

Both Carcinomas
and Adenomas

Dose
mg/kg
Renal Tumor Ratesl

carcinomas
Adencmas

Both Carcinomas
and Adenromas

1 Number of tumor
per cent

Significance of
Significance of
control denoted
.05 , **

*p < p <

s
A. Males

1/66(2)*
0/66(0)**

1/66(2)**

B. Females

0/60(0)**

0/60(0)**

0/60(0)**

40

3/61(5)
2/61(3)

5/61(8)

40

1/60(2)
1/60(2)

2/60(3)

4/61(7)

C.v
80 175
{
1/60(2)  6/60(10)*
5/60(8)* 12/60(20)**

6/60(10)* 18/60(32)**

80 175
3/61(5) 12/59(20)**
7/59(12)**

7/61(11)** 19/59(32)**

bearing animals/number of animals exami‘ed

.01

Cochran—-Armitage Trent test denoted at Control.
Fisher Exact test of pairwise comparison with
at Dose level.

s\'
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Table III. Chlorothalonil - Rat Study, Stomach Tumor Rates*
(Gastric Squamous Mucosa - Papilloma and Carcizoma)

. Cochran-Armitage Trend test and FPisher Exact test Results

!

#

| A. Males

l

i Dose — mg/kg

i Tumor g 40 80 175

l Stomach )
Gastric Squamous

‘ Mucosa
Carcinoma 1/66/(2) 0/60(0) 0/60(0) 1/60(2)

i B. Females

Tumor

Stomach

Gastric Squamous

Mucosa

Carcinoma 0/60 a/60 1/61 1/59
Papilloma 0/60 1/60 2/61 2/59

Both 0/60(0)* 1/60(2) 3/61(5)  3/59(5)

+ “wumber of tumor bearing animals/Number of animals examined
{ ) Percent
Significance of Trent test dernoted at Control.

Sigzmificance of pairwise comparison with control denoted
at Dose level.

* o < .05 ’ ** p < .01
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Table IV. Chlorothalonil - Rat Study - Potency Estimate,
Q,* (mg/kg/day)~1

Rat Human Equivalents
Female . 2.0 x 10-3 1.1 x 10-2 !
Male 2.3 x 10™3 1.2 x 102 -
References

Armitage, P. (1955) Tests for Linear Trends in Proportious,
Biometrics 11, 375-386.

Cochran, W.G. 51954) Some Methods for Strengthening the
Common X4 test, Biometrics 10, 417-451.

Cox, D.r. ({1972) Regression Models and Life Tables (with
discussion) J. Roy. Stat. Soc. r. 8.-34, 187-220.

Themas, D.G., N. Breslow, and J.J. Gart (1977) Trend an
Homogenity Analysis of Proportions and Life Table
Data, Computers and Biomedical Research 10, 373-381.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

2, wameTon, B2 2000 FILE COPY

MAY 20C 1988

MEMORANDUM arrick OF
pltesttmtiom Sl FESTICIOES AND TOXIC SUBSTANCES

SUBJECT: Follow~Up Peer Review of Chlorothalonil

FROM: Reto Engler, Chief /67 N
Scientific Mission Support Staff //,
Toxicology Branch/HED (TS-769) .

TO: Addressees

Chlorothalonil was previously reviewed and classified in
Cagtegory Bz. The SAP has recommended that the Agency review
of auxiliary data and has not specifically commented on the
evaluation and classification on Chlorothalonil. For the FRSTR
all the available data has now been evaluated and considered.
The peer-review committee is requested to determine what .
changes, if any, in its previous evaluation are necessary
based on the completed evaluation of Chlorothalonil.

A meeting to discuss these issues is scheduled for
Thursday, June 9, 1988, at 2:00 in Dr. Farber's office
(Room 821, CM=-2).

Attachment
ADDRESSEES

T. Farber

W. Burnam -
J. Quest

J. Hauswirth

E. Rinde

L. Slaughter

K. Dearfield

R. Levy

R. 32liles

A. Barton !
R. Hill

D. Beal

M. Copley

D. Ritter

B. Jaeger

cc: Lois Rossi PM #21

$26:5/17/88:sp
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E UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M § WASHINGTON, D.C. 20460 ,
b‘( lno“ég ; [ng
. : 008651
PESTICIDES AON'D"'YCO(I?C'SU.STA NCES
AR -7 988
) : #
TO: Lois Rossi, PM # 21

Fungicide-Insecticide Branch
Registration Division TS-769C

Rev. Sec. # l/Toxicology Branch
Hazard Evaluation Division TsS-769

THRU: R. Bruce Jaeger, Section Head /l{'f&/q F ,,‘(3
joof |

TERU: Dr. T. M. Farber, Chief <
Toxicology Branch
Hazard Evaluation Division TS-769C

FRCM: D. Ritter, Adjuvants Toxicologist 0 [’Q
Rev. Sec. # l/Toxicology Branch c/s/, $
Hazard Evaluation Division TS-769C /é 2
AT A
Seoiect: . Chlorothalonil; submission of supplemanta datds - 4/ B ./:,'7'»

Sponsor: Fermenta Plant Protection Co., Painesville, OH.

Caswell #: 215B

'y

TOX Project #: 7-0704

Fermenta is submitting additional toxicity data in support of
centinued registration of products containing the fungicide,
Chlorothalonil.

The company asserts that these data provide additional support for
their contention that the carcinogenicity of Chlorothalonil is
related to Glutathione-conjugates of Chlorothalonil, and that i.ﬁ is
these metabolites that are inducing the neoplasms reported in e rat
and mouse kidney and stomach. These data are reviewed below.

CHLOROTHAIONIL -1~ D. Ritter
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A Tumorigenicity Study in Male Mice - a one year interim
report. 3ocument # 1099-84-0077-TX-003 (MRID 40122902).

1
. Pa . -
Summary: s Ty N 3 st

l) N .
Charles River CD-1 male mice, sixty per group, are being
offered diets containing 0, 10, 40, 175 or 750 ppm for two
years. AT week 18 the 10 ppm group was increased to 15

ppm. At cne year blood samples were taken from ten animals
per group for analysis of those parameters normally associatad
with an cocncogenicity study in mice. The same mice were
killed and the organ weights obtained. A complete gross and -
microscopic examination of the kidneys, renal lymph node,
stomach and gastric lymph node was performed. The complete
inventory of tissues and organs was taken and preserved for
further histpatholecgical analysis.

Results:

There was a dose-related increase in the kidney to body weicz
ratios and an increase in the severity of a hyperplastic
lesion in the proximal tubules in the 750 ppm group. There
was a slight increase in tubular hyperplasia at the 175 ppm’
level that was considered to be treatment related. It was .
considered to be a pre-neoplastic lesion. The NOEL for this
effect at one year into the study is 40 ppm. Hyperplasia ars
hyperkeratosis of the squamous mucosa of the forestomach wersz
reported Zor the 750 ppm group. The incidence of occurence =
these lesions is shown in Table I and II (attached).

-

No tumors were repcrted in the xidreys or in the forestcmac:
at any lesvel at one year. This study will be fully reviewed
when 1t =as been ccampleted.

Report of the Status of a Tumorigenicity Study of Technical
ChlorcthaZonil in Rats. Doc. 4 1102-84~0103-TX-0011 {MRID
401229033 .

Technical Chlorothalonil is being offered at dietary levelis =£%
0, 2.0, 4.9, 15 and 175 mg/kg bw/day to groups of 65 male z=nd
65 female Fischer 344 rats for two years. At one year, ten
rats per sex per group were killed and necropsied. Mean bcdv
weights, Zood consumptions and survival were recorded. The
histopathclogical examinations will be reported when the st:dy
is complete. There was a reduction in mean bedy weights in
males and females receiving 175 ag/kg/day when compared to
that of =z=e corresponding contrcis; feed consumption was nc:
affected v ingestion of Chlorothalonil at any test lsavel.
Rats of zcth sexes receiving 175 mg/kg,day demonstrated darx
vellow urine (55/65 males; 38/635 females). A final report =2
this stucvy will be issued when it is completed.

QROTHALONIL -2=- D. Ritter




A 90 Day Study in Rats With the Monoglutathione Conjugate c=
Chlorothalonil. Doc. # 1108-85-0078-TX~-006 (MRID 40122904).
The DER by the Dynamac Corporation is attached.

Summary: 15 male Fischer 344 rats per group were dosed by
gavage once daily with equimolar doses of 75 mg/kg/day
Chlorothalonil, 150 mg/kg/day of Glutathione-Chlorothalonil
conjugate or vehicle control (0.5 % methylcellulose in water)
for 90 - 93 days. Routine clinical observations were made o
blood and urine initially and at 7 and 13 weeks from fasted
animals. 24 hour urine samples were collected after the IZir=t
dose and from nonfasted animals on days 4 and 7, and after
weeks 2, 4, 8 and 12. These samples were assayed for thicl
metabolites. Stomach and kidneys and all gross lesicns wers
fixed for histopathological examination. Left kidnews wers
prepared using Masson's Trichome method.

Results:

Dark yellow urine was reported for 14/15 animals receiving
Chlorothalonil. Neither the vehicle nor the
Glutathione~Chlorothalonil groups showed this effect.
Chlorothalonil and Glutathione-Chlorothalonil groups »oth bai
significantly reduced SGPT levels at 7 and 13 weeks. 3oth
treatment groups had reduced liver to body weight ratios anc
significantly increased kidney ratios. Chlorothalonil-treaT=d
rats exhibited thickening of the gastric mucosa (12/13) and
some ulceration (6/15). Controls and
Glutathicne-Chlorothalonil treated rats did not exhirziz tras=
lesions. The microscopic diagnosis was
hyperplasia/hyperkeratosis of the fdrestomach (14/15) and
gastritis (9/15) and ulcers and erosion (5/15). .

Renal tissues from both treatment groups stained with =&E
exhibited tubular epithelial hyperplasia and tubular
hypertrcphy. Those from the control group were normal.The
lesions were also cobserved using the Masson trichrome sta:in.

The evidence did not suppert the author's claim that tThers <=
a common metabolic pathway for Chlorocthalonil and its
Glutathione~Chlorothalcnil conziugate.

Histopathological Reevaluation of Stomach Tissue from a Mcus=
Tumorigenicity Study (Ref. 5T¥-79-0102).
Doc.41107-85-0076=-TX-006 (MRID 40122908).

In %#his study, the authors reexamined the rzlationshiz betw==n
gastric hyperplasia and hyperks-atosis and zhe tumcrs cf t=s
forestomacn reported original;j, They repcrted that inm all
tumor-containing forestemachs i which an evaluvaticn was
possible, squamous hyperplasia/hyperkeratosis was cobservec.
Four animals with tumors had no "leftover" stomach tissue zx=

CHLOROCTHALONIL 3= : D. Rit=s=
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an evaluation of the presence or absence of
hyperplastic/hyperkeratotic tissue was not possible.

The authors reported that three additional mice bearing the
gastric tumors likewise had these pre-existing lesions. The
authors concluded that gastric hyperplasia/hyperkeratosis is =a
pre~-neoplastic lesion in mice receiving dietary
Chlorothalonil. They also concluded that "... no tumors would
occur at dietary concentrations of chlorothalonil which do nexw
produce hyperplasia and hyperkeratosis of the forestomach".

Pilot Study of the Gamma Glutaryl Transpeptidase Inhibitor,
AT-125, on the Metabolism of Chlorothaleonil. Interim
Report. Doc. # 1376-86-0072-AM-001. (MRID 40122914). The
DER by the Dynamac Corporation is attached.

Summary:

Pre-treatment of rats with AT-125 did not affect urinary
excretion of radioclabeied 14-C Chlorothalonil, although there
was a lower concentration of ethyl acetate-extractable
metabolites. The interim study provides insufficient evidence
for the authors' contention that conjugation with Glutathione
is a major metabolic pathway for Chlorothalonil in rats.

In Vitro Studies on the Transfer of 14-C Chlorcthalonil and/c-
its Metabolites from the Mucosal to the Serosal Surface of the
Gastrointestinal Tract. Doc. # 1179-86-0020-2AM-001.

(MRID 40122913). The DER by the Dyhamac Corporation is
attached.

Summary:

2bcut 7 % of a 14 C-Chlorothalonil dosa placed inside a gqut
sac prepared from a male rat transfered to the outside
(z2rnsal) surface of the sac in 6 hours. HPLC analysis
indicated that the procducts were metabolites of Chlorothalonil
rather than Chlorothalonil itself. They were not identified,
however. -

Subcellular Fractionation of Kidneys from Male Rats
Administered l4~C~Chlorothalonil. Doc. # 1178-36-0016-AM-001
(MRID 40122912). The DER by the Dynamc Corpeoration is
attached.

Summary:

0.38 % of an orally administered dose of radio~-iabeled
Chlorothalconil appeared in the kidneys of male rats prior %o
fractionation by ultracentrifugation. All fractions contained
radiocactivity. 81 % was found in the soluble portion with 0.:

CHLOROTHALONIL -4~ D. Ritter




$ in the nuclear pellet; 7.0 % in the heavy mitochondrial
pellet; 3.2 % in the light mitochondrial/lysosomal pellet; 2.0

% in the microsomal pellet and 6.3 % as cellular debris. The
study contained numerocus technical errors.

8. In Vitro Incubations of 14-C Chlorothalonil with stomach and
Intestinal Mucosal Cells. Doc. # 1172-85-0081-AM-002. (MRID
40122911). DER attached.

Summary: '

Cells lining the gastric squamous mucosa, the glandular mucosz
and the small intestine metabolize Chlorothalonil to more
polar metabolites though to be the mono- and di-gluthione
conjugates of Chlorothalonil.

9. Mutagenicity Assays reviewed by Dr. John Chen are attached.

| a. Salmonella/Mammalian - Microsomal Assay using
\ SDS-66471. Study # T-5079.1505 (MRID 40122907).

Rated Unacceptable due to lack of stability data.

b. Salmonella/Mammalian - Microsomal Assay using
SDS-66473. Study # T-5081.1505 (MRID 40122908).

Rated unacceptable due to lakc of stability data.

c. Salmonella/Mammalina - Microsomal Assay using
SDS-66474. Study # 5080.1505 (MRID 40122909).

. Rated Acceptable.

CHLORCTHALONIL -5~ D. Ritter




TABLE I

(VR
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Ve -

INCIDENCE® OF SEVERAL HISTOPATHOLOGIC FINDINGS IN THE
KIDNEY AT ONE YEAR IN THE TUMORIGENICITY STUDY IN MICE

VITH TECHNICAL CHLOROTHALONIL

Dietary Concentration, ppm

Histopathologic
Finding 0o 10715 &0 175 750
Tubular Hyperplasia
- minimal 7 6 7 4 i
- slight 0 1 o 5 6
- moderate 1 2 1 1 5
- moderately
severe 1 4] 4] 0 2
~ severe o 4] o 0 o
Total 9/13 9/s17 8712 10714 14716
Tubular Hypertrophy 1713 0/17 1712 0/14 §/16
Karyomegaly 0/13 4/17 2712 8/14 8/15%
Malignant Lymphoma 0/12 717 Q12 2/14 /16

(affected animais)

a .
incidence =

(aﬁilals from one year + (animals vhich died or vere
interim necropsy) -

killed in extremis during
first year of study)

()
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; TABLE II
!
!
i INCIDENCE® OF SEVERAL HISTOPATHOLOGIC FINDINGS IN THE
? STOMACH AT ONE YEAR IN THE TUMORIGENICITY STUDY IN MICE
! VITH TECHNICAL CHLOROTHALONIL ,
i Dietary Concentration, ppa
" Histopathologic -
! Finding 0 10715 40 175 750
Squamous
hyperplasia/
hypecrkeratosis 0713 0/17 1712 2/14 8/16
I Glandular
\ hyperplasia 0/13 2717 2712 1714 4716

(affected animals)

r + (animals vhich died or vere
killed in extremis during
first year of study)

s or bdoth

3incidence =
(animals from one yea
' interim necropsy)

PNumber of animals in vhich hyperplasia or hyperkeratosi
findings vere observed in the forestomach.’
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Reviewer: D. Ritter, Toxicologist Caswell #: 215B
Rev. Sec. # I/Tox1¢ology Branch
Secondary Reviewer: R. Bruce Jaeger, Section Head ‘,@/u ‘A[{g
Rev. Sec. # I/Toxicology Branch 1

DATA EVALUATION RECORD

Study: 14-C Chlorothalonil Incubation With Stomach and Intestinal
Cells 1

l MRID: 40122911

‘ Performing Laboratory: SDS Biotech Corp., Dept. of Safety
< Assessment, Painesville, OH.

Author(s): M. C. Savides, P. Marcinizyn, C. Kileen.
Study ID Number: 1172-85-0081~AM-002
! Date of Study: 5/29/86

Title: II. IN VITRO Incubations Of l14C-Chlorothalonil With Stomach and
Intestinal Mucosal Cells.

CORE Rating: NA; Acceptable Study.
QA Statement:  Acceptable.
CONCIUSIONS:

"Cells and/or bacteria lining the stomach and small intestine are carcaz_=2
of metabolizing Chlorothalonil to more polar compounds. The

.o chromatographic behavior of these compounds by HPLC suggest that ’H zay
be glutathione conjugates of Chlorothalonil"®.

METHODS:
Test Material: Radiolabeled l4C~Chlorocthalonil with a specific

activity of 25.6 mCi/mole, equivalent to 25300 DPM or 1238.4 nc
Chlorothalonil/ml in physiological saline.

Animals: Three Sprague-Dawley rats, fasted overnight, were
killed and their stomachs and small intestines slit open. Cells
lining the mucosa were scraped from the glandular and squamocus
areas. The small gut was everted along piece of wire and cells
were again scraped off.

: Procedures:
The scrapings were placed in 1 - 2 ml of the radiolabel:
solution (118 - 237 ng l4C-Chlorothalonil). The test

tubes were centrifuged at 2000 RPM for two minutes and
100 ul supernatant samples were taken for HPLC and LSC.

CHLOROTHALONIL -1~ D. Ritt
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" The test tubes' contents were resuspended and the tubes
were incubated at 37 degrees C for 6 hours. The tubes
were again centrifuged and the supernants analyzed using
HPLC and LSC. The results before incubation and after
incubation were compared. An aliquot of the
14C-Chlorothalonil saline solution was left at room
temperature overnight and served as the control.

1
1

RESTLIS:

The overall radioconcentration was essentially the same for the before
incubation and after incubation. Two peaks were eluted from the Before
Incubation samples: the major peak was Chlorothalonil and the smaller
peak was SDS-3701, the 4-hydroxymetabolite of Chlorothalonil, which
represented an impurity of about 2.7 %.

The LC/LSC profile from the stomach squamous cell preparations showed
two metabolites in addition to Chlorothalonil. These eluted at 16 and zZZ
minutes. About 30 % of radiolabeled material was Chlorothalonil.

The LC/LSC profile from the stomach glandular cell preparations likewise
demonstrated two metabolites that eluted similarly to the squamous -
preparation above. No Chlorothalonil was detected in this preparation.

The LC/LSC profile from the intestinal cell preparations showed that all
rhe Chlcrothalonil was metabolized to S other compounds, eluting at 3,
12, 17, 20 and 22 minutes. .

DIsct ON:

The authors have concluded that in all three preparations Chlorstnalsni.
degraded to more polar compounds. Three of these eluted in the 16 =ainute
and 22-23 minute rasge. These elution times correspond to those seen
with the mono- and di-glutathione conjugates of Chlorothalcnil. They 212
not run standard preparations containing these moieties.

-

CHLORCTHALONIL -2- 3. =




September 16, 1987

i Subject: Review of Three Mutagemicity Studies with Chlorothalonil
| Part of Package 7-0704 (Ritter)

From: Joha Chem

i Review Sec iom #1 /d C 4//4/ 9 7

g TB/HED

! To: Bruce Jasger, Section Hesd , }
; Review Sectiom #1 llt/ﬂ

| TB/HED

i Recommsndstion:

l. The Registrant should be apprised of the deficiencies notad in
the follovwing mutagemicity studies ¥.dch sre identified in the detailed
revies:

A. Salmonells/Mammalisn-Microsome Plate Incarporatiom Mutagenicity

i Assey vith SDS-S64T1 in the presence or sbeemce of remal metabolic

, sctivatiom. Microbiolsglosal Assesiates, Imc. Study MNo. T=5079.1505,
December 19, 1986, Unscceptable (lack of information related to -

the stability of test compound);

B. Salmonslls/Msamealisa-Microseme Plate Inmcorporatiom Mutagemicity
Assay vith SDS.56473 in the presencs or sbsemos of remal metabolio
activetion, Microbiological Associates, Inc. Study No. T=5081.1505,
December 19, 1986, Unscoeptable (lack of information related to
the stability of test compound). '

2. The following mutagencity study is scceptable in support of the
data requiremsnts for Chlorethaloail:

A. Salmonelle/Nemmalisn.Micresoms Plete Incerporation Mutagenicity
Asssy vith SDS.5647h in the presemce or sbssmce of renal metabelic
activation. Microbiological Associates, Inc. Study No. T=5080.1505,
Jamaary 19, 1987. Segative response at 100 to 10000 ug/plate with
or Without remal mstabolic activatian, Acceptable




0oLes:
842 - Selmonells Mutagenicity Test !
- s ST
Reviewe? "v: Tohn H.S. Chen W‘/{C&“/ / /Y7
Seczicn I, Toxizolony Arancn {TS-763C) .
Secondars resiswer: R, Jaeger .ﬁq ,c/ﬂ /
Sec=ion T, Toxizwlocy 3ranch (TS-76
DATA EVALUATION REPORT !
Studv Tyoe: Geme mutztios in bastsria T0X. C¥EM. YO.: nsg°
Accession No.: MRID NO.: 40122907
Test Material: 4, 6-trigmerosptoisephthalonitrile, BCruw o

SD8-56KT1 (96.2% Purity by HPLC)

Study Number{s): TS079.1505
Sponsor: Permsuta Plsmt Protection Compeny, Painesville, Ohie 44077

Test Facility: Micrebiologiesl Assecistes, Inc., Bethesds, MO 20816

Title of Renor:: Selmomelle/Msmmalisn-Micresoms Plate Incarporation Mutagemicity
Assey (Smee Test) vwith and without Remel Activation vith Sechloro-
24 8y Gutrismrosptoisephthalonitrile (SD8.H56kTL)

Autheris): M, Mizsas, J.Co Kfllesm sad R.A. Baxter

Repors Issue<: December 19, 19586

Tonclusions: )
SDSLE64T1 is mot mutagemic in imes Test either with or without remal
sstabolic sctivation at the conoemtratioms tested (100 through 10000 ug/plate).

Zoncentrations tested: 100, 500, 2500, S000 smd 10000 ug/plate. »

! Deficiemoy: lack of apprapriste information related te the stability
of the test compound im this study.

Classificat:=n of Data: Umacceptahle
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34u? « Salmonella Mutagemicity Test o

) _
Reviewed bv: John H.S. Chen W,/] Olv.hf/ hs/e7

Section T, Tixicoloqy RAranch (TS~763C) /
Secondacs reviewer: R.B. Jaeger ‘/-' -
Section I, Toxisology 3ranch (TS—769C)/,' 47//%*7

DATA EVALUATION REPORT |

Studv Tvpe: Gene Mutationm in Basteria TOX. CHEM. No.: 2158
Accession No.: MRID No.: 401229.08

Test Materiz:: 8.8 (2,4e=dicyenc=3,56-dichlarsphenyl)dicysteine
sm.ég'l?# (59% Purity by EPLC)

Study Nember(s): TS080.1505
Sponsor: Permsnts Plaat Protection Gompany, Painesville, Ohie 4077
Test Facility: Microbiologicsl Assaociates, Inc., Bethesds, MD 20816 .

Title of Renort: Selmonelle/dezmalisn-iiicrosoms Plats Incerparstion wq.ty -
Asssy (Amss Test) vwith end without Remal Astivatien with 3,3 -

(2, Bwdicyense3,5=-d chlorephenyl ) dicysteine (SD8-6647%)
Author(s): M, Mizemns, J.O. Eilleem «ad R.i. Baxter

Report Issued: Jemusry 19, 1987

Conclusions:
SD8LO64T4 1s mot mutagenic in Ames Test either with or without remal
mstabeolic sotivation &t the cemcemtratians tested (100 through
10000 ug/plate).

Concemtratioms tested: 100, 500, 2900, 5000 smd 10000 ug/plate

Classification of Data: Asceptable




34u2 « Salmonella Mitagemicity Tast
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L]
Reviswe? ~w: John H.S. Ch Clate Vis—/s
Rev n en 2&?& ld 7

Ses=icen I, Taxicoloay Rranch (TS-7

Secondar, raviawer: .3, Jaeger

Sec=ion T, Taxizoulagy 3ranch (TS-763C) Cr// «7
DATA EVALUCATION REPORT

Studv TvDe: geme mitation in besteria DX, CHEM. Yo.: A58

Accession No.: “RID No.: 40122609

Test Material: 3,8,8" <(2,4=dicysne-S=chlorephenyl)tricysteine
SD8-56475 (95% Purity by HPLC)

Study Number{s): T5081.1505
Sponsor: PFermsate Plamt Protection Jompsny, Painesville, Chio 44077

Test Facility: Micrebiclogical Asscolstes, Inc., Bethesds, MO 20816 .

Title of Repor-: Selmonellsa/Mammslisn-ticroseme Plate Imcerporatiom Mitagemicity
Assay (Amss Test) with amd without Remal Activatien with 3,5,3"-
(2, b=dicysne-S-chlorophenyl ) tricysteine (SD8-564T3)

Author(s): y, mizems, J.0. Killeen and R.i. Baxter :

Reocrr Issued: pegember 19, 1986

Zinclusicns: .
3956475 is mot mutagenic in Amss Test either with or without remal
metabolic activatiom et the concentrations tested (100 threugh
10000 ug/plate).

Concentrations tessted: 100, 500, 2500, S000 sad 10000 ug/plete.

Deficiemcy: lack of spprepriate informatiocm relatéd <o the stability
of the test compoumd in this study. :

Classification of Nata: Umsaccsptable
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MAY  f 020
OFFICE OF
PEBTY
MEMORANDUM CIDES AND voz:ac SUBSTANCES

SUBJECT: Cover Memo for Chlorothalonil (FRSTR)

FROM: Esther Saito, Chemist ’
Science Integration and Policy Staff
Hazard Evaluation Division (TS=-769C)

TO: Lois Rossil, PM
Herbicide/Fungicide Branch

Regzst:at§7n Division (TS-767C)
/1 %% )

THRU: %n, cm;a/
Scikence Integratlon and Policy Staff

Hazard Evaluation Division (TS-769C)

Introduction

Chlorothalcnil 1s registered as a broad spectrum non-
systemic protective fungicide. A registration standard for
chlorothalonil was issued in August, 1984. Studies required by
that registration standard have been submitted and reviewed. I
will discuss changes that seem to be appropriate as a result of
these new studies.

Product Chemistry

Chlorothalon:l, as manufaciured, 18 contaminated with
hexachlorobenzene (HCB) and pentachlorobenzonitrile (PCBN) at
levels that might accumulate 1ir tissues of plants and animals
due to the repeated application of chlorothalonil.

The original Registration Standard stated that technical
chlorothalonil could not contain more than 0.053% of hexachloro-
benzene (HCB) as a manufacturing i1mpurity and that a validated
method of analysis for HCB be available. Fermenta has submitted
data that 18 adequate to demonstrate this condition has been
met. Data submitted for the Griffin technical 1s not adequate
because validation data for the accuracy of the analytical
methods were not submitted.




Toxicology

Sensitization

Based on human sensitization incident reports and the
results of an invalid study by Industrial Biotest Laboratories
(18T) that demonstrated chlorothalonil as a skin sensitizer,
the original Registraticn Standard required precautionary ’
labeling as an interim measure until a new study could be
performed. A valid animal sensitization study has been submitted
and reviewed, 1n response to the Registration Standard, and the
results of the study demonstrate that chlorothalonil is not 2
strong sensitizer. Therefore, the precautionary labeling required
in the original Registration Standard is no longer necessary.

Ooncogenicity

Technical Grade Chlorothalonil

In the original Registration Standard, the Agency identified
a potential oncognic concern with chlorothalonil. However, some
of the studies evaluated at that time were flawed and some were
inconclusive, 8o the Agency delayed making a decision concerning
oncogenicity until an additional rat study could be submitted and
evaluated. The Agency has now classified chlorothalonil as a By
oncogen based on an increased incidence of malignant and/or combinel
malignant and benign tumors in both sexes in two rat studies and
a mouse study. The salient oncogenic eifect was an increase 1in
renal ‘adencmas and carcinomas in both sexes of Fischer 344 and
Osborne Mendel rats and in male CD-1 mice. 1In additiom, increases
of carcinomas of the forestomach were observed in female Fischer
344 rats and both sexes of CD-1 anice.

™he oncogenic potency (Q1*) <¢f chlorothalomil, as estimated
from the renal adenomas and carcinomas found in the female Fischer
344 rats, was 1.1 x 10-2 (mg/kg/day)~l. This value compares
favorably with the Q;* of 2.2 x 107 (ng/kg/day)~l estimated from
the CD-1 mouse study. Using the Q1* from the rat study and the
exposure assessment performed by EAB, an oncogenic risk assessment
was performed for workers. The risks ranged from 10-8-10-7 for
~ground boom application on turf (greens and tees) to 10-5-10-% for
spray gun application on turf (greens and tees).

A dietary risk assessment was performed using the Tolerance
Assessment System (TAS). The oncogenic risk based on residues
present at tolerance levels and 100 percent of the crcps being
treated was 10=4. To obtain a more reasonable estimate of risk:
a correction was made for percent of crop treated and for anticipated
residues when the data were available. The oncogenic risk was
then calculated as 10=3. The majority of the theoret:cal exposure
and oncogenxc risk 1s due to tomatoes (2.8X10"6) and celery
(1.3X10"%). These two crops account for 45 percent of the total
r1ske.
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Oncogenicity of HCB

The Agency has classified HCB as a Probable Human Carcinogen
(Group B2) based on an increased incidence of malignant tumors
of the 1n two species, naemangioendothelioma in hamsters and
nepatocellular carcinoma in rats as well as confirmed reports
of hepatoma 1in both of these species. A Q.* of 1.7 (ng/kg/day)~!
was derived using data regarding the incidénce of hepatocellular
carcinoma in female rats.

A risk assessment has not been performed foﬁ workers, but
1f 1t 1s assumed that workers would be exposed to HCB in the
same ratio as to that present in the technical, the risk would
be lower than the risk calculated for chlorothalonil. i

In the original Registration Standard, the Agency required
crop residue data be collected for HCB. Using this data and
the TAS, a dietary risk of 10~5 has been calculated for HCB. (see
attached May 4, 1988 memo.) As noted in this memo, it is likely
that this analysis overestimates the dietary exposure to 4CB
that results from the use of chlorothalonil. The analytical limit
of detection (3ppb) was assigned to all food crops for which no
measurable residues were found or for which no data were available.
Therefore, when the analytical method for HCB 1is refined to
detect 1 ppb, as required in the FRSTR, it is likely that the
theoretical oncogenic risk will be significantly lower.

Metaboilism

There 1s a difference in pharmaco-dynamics depending on the
dose, at doses egual to or less than 20 mg/kg/day, the majority
1s excreted in the feces as chlorothalonil within 24 hours, at
200 mg/kg/day excret:on and blood levels are proloanged. Major
detoxification occurs in the liver, by con:ugation with glutathi-
one. These conjugates are excreted directly into the bile: some
may be transported to the kidneys where they are converted to.
thiol metabolites, the excretion of which 1s rate limite”, and
thus may lead to nephrotoxicity (and possible tumor formation)
when overloading occurs.

Residue Chemistry

The general metabolism for chlorothalonil in plants and
animals 12 still not adequately understood. The available
data, although incomplete, 1indicate that the ma jor residues of
chlorothalenil in or on plants are the parent compound and the
4-hydroxy metabolite, both of which are contained in the
tolerance expression. Data submitted 1in response to the original
Pegistration Standard for plant metabolism were considered
inadequate. NoO new animal metabolism studies were submitted.
Residue data was also regquired for the impurities HCB and PCBN
1n the original Registration Standard. Adequate data has been
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- submitted for some crops. The Residue Chemistry chapter i

ident1fies those crops for which additional data are required.
As stated in that chapter residue, levels for HCB usinqg an
analytical method with a limit of detection of at least : ppb,

’ are still required. However, because the residues of ?CBu on
crops are in approximately the same proportion as they are in two

; formulations of technical chlorothalonil, and because these

, products were used for all the toxicity testing of the techmical

: product, we can infer that the toxicological profile of the

' technical product reflects the toxicity of PCBN as an impurity.

‘ Therefore, no additional residue data for PCBN is required and

t the residue chemistry data tables need to be corrected to

reflect this.

! Ecological Effects

The only new study reviewed for this FRSTR was the oyster
96~hour shell deposition study. This study showed that
chlorothalonil is very highly toxic to mollusks (EC50=3.6 ppb).
b The avian reproduction study on the degradate and the parent at
‘ levels greater than 50 ppm and a simulated or actual field
| testing for aquatic organisms as required in the original
' Registration Standard have not been received. These
studies are still required. In addition, studies for acute
toxicity to freshwater fish and invertebrates are required for
a typical end use product for cranberry use and a mysid shrimp
life cycle test and an aquatic organism accumulation test with
species other than fish are required for antifouling paint use.
Becaus€ of generally heightened concerns for nontarget plants,
Tier one data for plant protection testing is also being required
in the FRSTR.

Environmental Fate

Chlorothalonil and its degradates are relatively persistent
in soil. Chlorothalonil is stable to hydrolysis in acidic and
neutral water. Its two major degradates 3-cyano-2,4,5,6-
tetrachlorobenzamide and 4-hydroxy-2,5,6-trichloroisophthalo-
nitrile are stable in acidie, neutral and alkaline solutions.

Field studies indicate that chlorothalonil residues are
present in rotational crops. A petition for tolerances for
rotational crops should be required. RCB will provide the data
requirements necessary for establishing rotational crop
tolerances.

Chlorothalonil, itself has beer domonstrated to be relatively
immobile. However, the 4-hydroxy degradate is mobile and the
other degradates are mobile to a lesser extent. Chlorothalonil
and its degradates have been found in groundwater. Therefore
we are recommending a small-scale retrospective study and a
field leaching study. (See ground-water statement for
chlorothalonil, attached).
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The Agency required the laboratory volatility study in the
original Registration Standard. We granted a waiver request
made by the registrant in response to the original Registration
Standard. However, since then it has been determined that
chlorothalonil is a Bs oncogen and has greenhouse use. There-
fore, we believe that the laboratory volatibility study should
be required.

y A 24-hour interim re-entry interval was established in the
f original Registration Standard while re-entry studies were being
: performed. The Agency has not received the studies, but they
are still required.

The Agency also requires additional data on photodegradation
in water and soil, accumulation studies on irrigated crops and
in fish and further identification of degradates in the aerobic
soil metabolism study.

Tolerance Assessment

| Inadequate data exist for plant and animal metabolism,

' storage stability and some field residue studies. Therefore,
the final conclusions regarding the adequacy of established
tolerances can not be made now.

The Toxicology Branch/Agency ADI Committee has established
an RfD of 0.015 mg/kg/day based on a two year dog feeding NOEL
of 60 ppm (renal lesions). An uncertainty factor of 100 was
used because of the uncertainties asociated with extrapolating
£Zrom laboratory animals. The dog study was selected because it
71elded the most sensititve value. The dog study appears to be
of good quality and therefore is given a high confidence rating.
2ecause the NOEL for the l3-week rat fe=ding study is similar
N =0 the 2-year dog study, the RfD.is also given high confidence.

The TAS Routine Chronic Analysis estimates was performed.
In this case the Theoretical Maximum Reisude Contribution (TMRC)
for the U.S. population was calculated to be 0.013 mg/kg/day,
corresponding to approximately 85 percent of the RfD. The most
highly exposed subgroup were children 1-6 years of age with a
TMRC of 0.022 mg/kg/day or about 150 percent of the RfD. When
percent of crop treated and anticipated residues were used in
place of tolerances and one hundred percent of crop treated the
exposure to U.S. population was reduced to 0.00084 mg/kg/day,
corresponding to 5 percent of the RfD. For children 1-6 years
the exposure was reduced to 0.0014 mg/kg/day or 10 percent of
the RE£D.

attachment t
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MEMORANDUM:
_ TO: Lois Rossi, FPM # 21
Fungicide-Insecticide Branch
Registration Division TS-769C
THRU: R. Bruce Jaeger, Section Head 4{""{ i ,,'ﬂ
Rev. Sec. # 1/Toxicology Branch “ i° Hl'
Hazard Evaluation Division TS-769
THRU: Dr. T. M. Farber, Chief ”

Toxicology Branch
Hazard Evaluation Division TS5-7638C

TROM: D. Ritter, Adjuvants Toxicologist 0 m
Rev. Sec. # 1/Toxicology Branch ‘/s/,$
Hazard Evaluation Division TS-7659C % 4
' . - A Al T
Subiject: Chlorothalonil; submission of supplemanta datZ’ )

Sponsor: Fermenta Plant Protection Co., Painesville, CE.
Caswell #: 215B
" TOX Project #: 7-0704

Fermenta is submittinmg additional toxicity data in support of
continued registraticn of products containing the fungicide,
Chlorothalonil.

The company asserts that these data provide additional support ZIorT
_their contention that the carcinogenicity of Chlorothalonil is
related to Glutathicne-conjugates of Chlorothalonil, and that;it :s
these metabolites that are inducing the neoplasms reported in the raz

and mouse kidney and stomach. These data are reviewed below.

; CHLORCTHALONIL -1~ D. Rigter
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A Tumcrigenicity Study in Male Mice - a one year interim
report. Document # 1099-84-0077-TX-003 (MRID 40122902} .

Summary: o ‘ LE

charles River CD-1 male mice, sixty per group, are being
offered diets containing 0, 10, 40, 175 or 750 ppm for two
years. At week 18 the 10 ppm group was increased to 13

ppm. At one year blocd samples were taken from ten animals
per group for analysis of those parameters normally associated
with an oncogenicity study in mice. The same mice were
killed and the organ weights obtained. A complete gross and
microscopic examination of the kidneys, renal lymph node,
stomach and gastric lymph node was performed. The complete
inventory of tissues and organs was taken and preserved for
further histpathological analysis.

Results:

There was a dose-related increase in the kidney to body weight
ratios and an increase in the severity of a hyperplastic
lesion in the proximal tubules in the 750 ppm group. There
was a slight increase in tubular hyperplasia at the 175 ppm’
level that was considered to be treatment related. It was
consicdered to be a pre-neoplastic lesion. The NOEL for this
effect at one year into the study is 40 ppm. Hyperplasia and
hyperkeratosis of the squamous mucosa of the forestomach were
reported for the 750 ppm group. The incidence of occurence oZ
these lesions is shown in Table I and II (attached).

No tumors were reported in the kidneys or in the forestomach
at any level at one year. This study will be fully reviewed
when -= has been completed. :

Report of the Status of a Tumorigenicity Study of Technical
Chlorcthalonil in Rats. Doc. % 1102-84-0103-TX-0011l (MRID
40122903).

Technical Chlorothalonil is being offered at dietary levels cI
0, 2.0, 4.0, 15 and 175 mg/kg bw/day to groups of 65 male anc
65 female Fischer 344 rats for two years. At one year, ten
rats per sex per group were killed and necropsied. Mean body
weights, food consumptions and survival were recorded. The
histopathological examinations will be reported when the study
is complete. There was a reduction in mean body weights In
males and females receiving 175 mg/kg/day when compared to
that of the corresponding controls; feed consumption was not
affected by ingestion of Chlorothalonil at any test lgvel.
Rats of both sexes receiving 175 mg/kg/day demconstrated dark
yellow urine (55/65 males; 38/65 females). A final rerzcrT on
this study will be issued when it is completed.

CHLOROTHALONTL -2= D. Ritter
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A 90 Day Study in Rats With the Monoglutathicne Cbnjugate of
Chlorothalonil. Doc. % 1108-85~0078-TX-006 (MRID 40122904).
The DER by the Dynamac Corporation is attached.

Summary: 15 male Fischer 344 rats per group were dosed by
gavage once daily with equimolar doses of 75 mg/kg/day
Chlorothalonil, 150 mg/kg/day of Glutathione-Chlorothalonil
conjugate or vehicle control (0.5 % methylcellulose in water)
for 90 - 93 days. Routine clinical observations were made on
blood and urine initially and at 7 and 13 weeks from fasted
animals. 24 hour urine samples were collected after the first
decse and from nonfasted animals on days 4 and 7, and after -
weeks 2, 4, 8 and 12. These samples were assayed for thiol
metabolites. Stomach and kidneys and all gross lesions were
fixed for histopathological examination. Left kidneys were
prepared using Masson's Trichome method.

Results:

Dark yellow urine was reported for 14/15 animals receiving
Chlorothalonil. Neither the vehicle nor the
Glutathione~Chlorothalonil groups showed this effect.
Chlorothalonil and Glutathiocne-Chlorothalonil groups both had
significantly reduced SGPT levels at 7 and 13 weeks. Both -
treatment groups had reduced liver to body weight ratios and
significantly increased kidney ratios. Chlorothalonil-treated
rats exhibited thickening of the gastric mucosa (13/15) and
some ulceration (6/15). Controls and
Glutathione=-Chlornthalonil treated rats did not exhibit these
lesions. The microscopic diagnosis was
nyperplas1a/hyperkerat051s of the forestomach (14/15) and
gastrltls (9/15) an wulcers and erosion (5/13).

Renal tlssues from both treatment groups stained with H&E
exhibited tubular epithelial hyperplasia and tubular
hypertrophy. Those from the control group were normal.The
lesions were also observed using the Masson trichrome stain.

The evidence did not support the éuthor's claim that there was
a common metabolic pathway for Chlorothalonil and its
Glutathione~Chlorothalonil conjugate.

Histopathological Reevaluation of Stomach Tissue £rom a Mouse
Tumorigenicicy Study (Ref. STX-79-0102).
Doc.#1107-85-0076~-TX-006 (MRID 40122905).

In this study, the authors reexamined the relaticnship ketween
gastric hyperplasia and hyperkeratosis and the tumors of the
forestomach reported originally. They reported that in all
tumor-containing forestomachs in which an evaluation was
possible, squamous hyperplasia/hyperkeratosis was observed.
Four animals with tumors had no "leftover® stomach tissue and

CHLOROTHALONIL =3~ ’ D. Ri;ter
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an evaluation of the presence or absence of
hyperplastic/hyperkeratotic tissue was not possible.

The authors reported that three additional mice bearing the
gastric tumors likewise had these pre-existing lesions. The
authors concluded that gastric hyperplasia/hyperkeratpsis is a
pre-necplastic lesion in mice receiving dietary '
Chlorothalonil. They also concluded that "... no tumors would
occur at dietary concentrations of chlorothalonil which do not
produce hyperplasia and hyperkeratosis of the forestomach".

Pilot Study of the Gamma Glutaryl Transpeptidase Inhibitor,

AT-125, on the Metabolism of Chlorothalonil. Interim
Report. Doc. # 1376~86-0072-AM=-001. (MRID 40122914). The
DER by the Dynamac Corporation is attached.

Summary:

Pre-treatment of rats with AT-125 did not affect urinary
excretion of radiolabeled 14~-C Chlorothalonil, although there
was a lower concentration of ethyl acetate-extractable
metabolites. The interim study provides insufficient evidence
for the authors' contention that conjugation with Glutathione
1s a major metabolic pathway for Chlorothalonil in rats. ,

In Vitro Studies on the Transfer of 14-C Chlorothalonil and/or
its Metabolites from the Mucosal to the Serosal Surface of the
Gastrointestinal Tract. Doc. # 1179-86-0020-AM-001.

(MRID 40122913). The DER by the Dynamac Corporation is
attached.

sSummary:

About 7 % of a 14 C-Chlorothalonil dose placed inside a gut
sac prepared from a male rat transfered tc the outside
(serosal) surface of the sac in 6 hours. HPLC analysis
indicated that the products were metabolites of Chlorothalonil
rather than Chlorothalonil itself. They were not identified,
however. .

Subcellular Fractionation of Kidneys from Male Rats
Administered 14-C-Chlorothalonil. Doc. # 1178-86-0016-AM~001
(MRID 40122912). The DER by the Dynamc Corporation is
attached.

Summary:

0.38 % of an ocrally administered dose of radio-labeled
Chlorothalonil appeared in the kidneys of male rats prior to
fractionation by ultracentrifugation. All fractions contained
radioactivity. 81 % was found in the socluble porticn with 0.2

o ?

e 2
CHLOROTHALONIL -4 D. Ritter
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% in the nuclear pellet; 7.0 % in the heavy mitochcndrial
pellet; 3.2 % in the light mitochondrial/lysosomal pellet: 2.0
% in the microsomal pellet and £.3 % as cellu.ar cebris. The
study contained numerous technical errors.

8. In Vitro Incubations of 14-C Chlorothalonil with stomach and
Intestinal Mucosal Cells. Doc. # 1172-85-0081-AM-C02. (MRID
40122911). DER attached.

Summary: !
Cells lining the gastric squamous muccsa, the glandular mu<dsa
and the small intestine metabolize Chlorcthalonil To more
polar metabolites though to be the mono- and di-glcthione
conjugates of Chlorothalonil. ‘

9. Mutagenicity Assays reviewed by Dr. John Chen are attached.
a. Salmonella/Mammalian - Microsomal Assay using

SDS-66471. Study # T-5079.1505 (MRID 40122S07).
Rated Unacceptable due to lack of stability data.

b. Salmonella/Mammalian - Micvrosomal Assay using
SDpS-66473. Study # T-5081.1505 (MRID 40122908).~

Rated unacceptable due to lakc of stability data.

c. Salmonella/Mammalina - Microsomal Assay usin
SDS-66474. Study # 3080.1505 '(MRID 40122509).

Rated Acceptable.

39
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TABLE 1
INCIDENCE® OF SEVERAL HISTOPATHOLOGIC FINDINGS IN THE
KIDNEY AT ONE YEAR IN THE TUMCRIGENICITY STUDY IN MICE
VITH TECENICAL CHLOROTHALONIL
i :
Diefaxy Concentration, ppm é
Histopathologic - .
Finding 0 10715 &0 175 750 ; " ;
Tubular Hyperplasia ; ;
- minimal 7 6 7 4 1 ' ;
- slight 0 1 0 5 6 :
- moderate 1 2 1 1 5 : :
- moderately $
severe 1 0 0 o 2 g
- sSevere 0 0 o ] 0 i
Total 9713 9717 8712 10714 14716 : ;
!
Tubular Hypertrophy 1713 0717 1/12 0/14 6/16 :
Karyomegaly 0/13 4/17 2712 8/14 8/16
Halignant Lymphoma 0/13 3717 0/12 2/14 2716
a (affected animals)
incidence =«

(animals from one year + (animals vhich died or ver:
interim necropsy) killed in extremis during
first year of study)

X

90



TABLE 11

INCIDENCE® OF SEVERAL HISTOPATHOLOGIC FINDINGS IN THE
STOMACH AT ONE YEAR IN THE TUMORIGENICITY STUDY IN MICE
VITH TECHNICAL CBLOROTHALONIL

Dietary Concentrat ion, ppm

Histopathologic
Finding 0 10715 &0 175 750

Squamous

hyperplasia/

hyperkeratosis 0/13 0717 1712 2/14 8/16
Glandular

hyperplasia 0/13 2717 2712 1/14 &/16

(affected animals) .

3incidence =
(animals from one year + (animals vhich died or vere
interim necropsy) killed in extremis during

first year of study)

byumber of animals in vhich hyperplasia or hyperkeratosis or both
findings vere observed in the forestomach. .




Reviewer: D. Ritter, Toxicologist Caswell #' 215B
Rev. Sec. # I/Toxicology Branch

Secondary Reviewer: R. Bruce Jaeger, Section Head u‘

Rev. Sec. % I/Toxicology Branch yf%/

DATA EVALUATION RECORD

Study: 14-C Chlorothalonil Incubation With Stomach and Intestinal
Cells

1

MRID: 401229:1

Performing Laboratory: SDS Biotech Corp., Dept. of Safety
Assessment, Painesville, OH.

Author(s): M. C. Savides, P. Marcinizyn, C. Kileen.
Study ID Number: 11i72-85-0081-AM-002
Date of Study: 5/29/86

Title: II. IN VITRO Incubations Of l14C-Chlorothaloail With Stomach and
Intestinal Mucosal Cells.

e

CORE Rating: NA; Acceptable Study.
QA Statement: Acceptable.
CONCLUSIONS:

"Cells and/or bacteria lining the stomach and small intestine are capable
of metabolizing Chlorothalonil to more polar compounds. The
chromatographic behavior of these compounds by HPLC suggest that tney may
be glutathione conjugates of ‘Chlorothalonil®.

METHODS :
Test Material: Radiolabeled 14C-Chlorothalonil with a specificz
activity of 25.6 mCi/mole, equivalent to 25300 DPM or 118.4 ng
Chlorothalonil/ml in physiological saline:

Animals: Three Sprague-Dawley rats, fasted overnight, were
killed and their stomachs and small intestines slit open. Cells
lining the mucosa were scraped from the glandular and squamous
areas. The small gqut was everted along piece of wire and cells
were again scraped off.

Procedures: .

i

The scrapings were placed in 1 - 2 ml of the radiolabel

solution (118 - 237 ng l4C-Chlorothalonil). The test B

tubes were centrifuged at 2000 RPM for two minutes and 92
100 ul supernatant samples were taken for HPLC and ISC. b

CHLOROTHALONIL' -1- D. Ritt
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The test tubes' contents were resuspended and the tubes
were incubated at 37 degrees C for 6 hours. The tudbes
wvere again centrifuged and the supernants analyzed using
HPLC and LSC. The results before incubation and after
incubation were compared. An aliquot of the
14C~Chlorothalonil saline solution was left at/room
temperature overnight and served as the control.

U H

The overall radioccncentration was essentially the same for the before
incubation and after incubation. Two peaks were eluted from the Befoze
Incubation samples: the major peak was Chlorothalonil and the smaller

peak was SDS-3701, the 4-hydroxyretabelite of Chlorothalonil, which
represented an impurity of about 2.7 t.»

The IC/LSC profile from the stomach squamous cell preparations showed
two metabolites in addition to Chlorothalonil. These eluted at 16 and 23
minutes. About 30 % of radiclabeled material was Chlorothalonil.

The LC/LSC profile from the stomach glandular cell preparations likewise
demonstrated two metabolites that eluted similarly to the squamous
preparation above. No Chlorothalonil was detected in this preparatio=.

The LC/LSC profile from the intestinal cell preparations showed that 211
the Chlorothalonil was metabolized to 5 other ccmpounds, eluting at 5.
12, 17, 20 and 22 minutes. .

DISCUSSION:

The authors have concluded that in all three preparations Chlcrothalznil
degraded to more polar compounds. Three of thesa eluted in tue 16 airncte
and 22-23 minute range. These elution times correspond to those seen
with the mono~- and di-glutathione conjugates of Chlorothalonil. They did
net run standard preparations containing these moieties.

"
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Septsmber 16, 1987

Subject:

Review of Three Mutagemicity Studies with Chlorothalonil
Part of Package 7-0704 (Ritter)

From: Jobm Chem

g;z;n Section #1 G (. ?//é/ o7

Review Sscticn #1

TB/HED

To: Bruce Jesger, Section Hod/ﬂ(X I [L/ﬂ .

Ascommmdation:

l.

The Begistrant should be apprised of the deficiencies moted in

the folloving mutageniocity studies which are idemtified in the detailed

roviesm:

A

2.

Ao

Salmonells/Marmelisn.Microsoms Plets Incerporation Mutagesmicity
Assay with SDS564T1 im the presemce ar esbsence of remal metabolic
astivation, Microbiclogicel Asseciates, Imc. Study No. T=5079.1305,
December 19, 1986, Unsaceptable (lack of informatian related to ~
the stability of test compound); P
Salmonells/Mammal ian-Microsems Plate Incarporation Mutagemicily
Assay with SDS-66473 in the presemce or sbsemnce of remal metabolis
activatiom. Microbiclogiecsl Assaciates, Ince Study No. T=5081.1505,
December 19, 1986, Unacceptable {(lack of information related to

the stability of test compound).

The following muitagencity study is aoceptabls in support of the
data requirements for Chloretialonil: .

Salmmella/Mammal i an.Microsoms Plate Incerporation Mutagemicity
Assay with SDS<S6474 in the presemce or absence of remal metabolic
activation. Microbiological Assaciates, Inc. Study Ne. T-5080.1505,
Jamuary 19, 1987. Negative respomse at 100 to 10000 ug/plate with
or Without remal metabolic activatiem. Acceptable

Attachment: One Liner
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34=2 - Salmonslla Mutagenicity Test %
; 1t s /%

Reviawes hvw: Tohn #H.S. Chen WL(/M / 7

Secticn I, Toxizoloav RIranch (TS-763C) .

Seconlac: reviewer: R.RB, Jaeger .%ff [’/[L/”
_Section I, Taxicvlogy 3ranch (TS-76

DATA EVALUATION REPORT !

Studv Tvoe: Gemne mutation in bactsria TOX. CFEM. No.: 158
Accession No.: MRID No.: 401229.07
Test Material: Sechlore=2,4,6-trismsroaptoisophthelonitrile, LT SR R

SDSL564T1 (96.2% Purity by HPLC)

Study Number(s): T5079.1505

Sponsor: Perments Plant Protection Company, Painesville, Ohie 484077
Test Facility: Micreblologiosl Associates, Inc., Bethesds, ¥D 20816

Title of Report: Salmonelle/Mammalisn-Microsoms Plate Incorporation Matagemicity
Assey (Ames Test) with and without Rensl Astivatiocn with Sechlore-
2, 4,6=trismercaptoisophthalonitrile (SDS-66471)

Author{s): M. Mizens, J.C. Killeen =mmd R.A. Baxter

Peport Issued: Desember 19, 1986

erelusioos:
SDS-66471 is mot mutagenic in Ames Test sither #With or Witaocut renal
setabolic asctivation at the concemtratioms tested (100 through 10000 ug, ->ats).

Concentrations tested: 100, 500, 2500, 5000 and 10000 ag/plais.

Defloiency: lack of apvrapriate information related %e the stadility
of the tsst compound in this study.

. -

Classification of Data: Unacceptable .
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842 = Salmonella Mutagemicity Test

Ys/e7 |
Reviewed by: John H.S. Chen N o Aber ld OA/‘,‘/ //5/"7 !

Section I, Toxicology Rranch (TS-769C) . '

Secondary reviewer: R.B. Jaeger 72'/-' o /1t 87 z

Section I, Toxicology Rranch (TS~769C) f / 7, Ak E
AN

DATA EVALUATION REPORT I

. i
Study Type: Gene Mutation in Bacteria TOX. CHEM. No.: 2138

Accession No.: MRID No.: 401229.08

Test Material: 8,8" o(2,4wdicyano-3,5=dichloraphenyl)dioysteine
spes6k74  (95% purity by HPLG)
; b
Study Number(s): TS080.1505 ' !

Sponsor: Fermenta Plant Protection Gompany, Painesville, Ohie 44077

Test Facility: Microbiological Associates, Inc., Bethesda, MD 20816

Title of Report: Salmonella/Mammalian-Microsome Plate Incorparation ldtagenicity
Assay (Ames Test) with and without Remal Activation with 3,5° -
(2, bedicysno=3,5-dichlorophonyl)dicysteine (SD8-664T4)

Author(s): M, Mizens, Je.Je Killeen sad R.A. Baxter

Report Issued: Jamuary 19, 1987

Conclusions:

30856474 is not matsgenic in Ames Test either with or without rspal
metabolic sctivation at the concentratians tested (100 through
10000 ug/plate)e.

Concentrations tested: 100, 500, 2500, 5000 and 10000 ugz/plate

|

1 ificaric > :
C. assi n of Data Accaptable

N g
§‘ Y
-
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8l4w2 « Salmonella Mutagemicity Test

“

7
Reviewed hy: John H.S. Ch Cletee’ WS’/Y-
evi y en W{d /7

Secticn 1, Toxicoloay Sranch (TS-7

Secondar, reviewer: RRB. .Jaeger . \ ‘
Secrion I, Toxicology Sranch (TS—769C)‘%’?/C;//' «7 |

hY
Al

- DATA EVALUATION REFORT

Studv Type: gepe matation in bacteria TOX. é’ﬂﬂ‘l. No.: 2138
Accession No.: MRID No.: L401229-0%

Test Material: 3,8)8" «(2,4=dicyano—S=chloraphenyl)tricysteine
SDS.56475 (95% P‘urity by HPLG)

b
Study Number(s): T5081.1505 ‘;

Sponsor: Fermemta Plamt Protection Compeny, Painesville, Ohio 44077

Test Facility: Micrebiological Associates, Inc., Bethesds, MD 20816
Title of Repor:: Salmonells/Marmel;isn-Microsems Plate Incorporation Mitsgenicity
Assay (Ames Test) «ith and without Remal Activatien with 3,S,SY-
(2, 4=dicyano-bachlorophenyl) tricysteine (SD8S64T3)

Authorf(s): . Mizens, J.0o Killeen and R.A. Baxter

Report Issued: pegember 19, 1986 ’

Conclusions:

SDS-66473 is not mategenic in Ames Test either with or without remal
metabolic activatiom at the concentrations tested (100 through
10000 ug/plste). ) -

Goncentrations tested: 100, 500, 2500, 5000 amd 10000 ug/plate.

Deficiemcy: leck of sppropriate information r'toln’ud to the stability
of the test compound in thig study.

~las.. ficar.on of Data: Unacceptable
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PESTICIDES AND TOXIC BUSSTAMNCES:
_i
MEMORANDUM N

- SUBJECT: Chlorothalonil - Risk Characterization

CaswellgNo. 2158

FROM: Bernice Fisher, Biostatistician éﬁ ] .Z

— Scientific Mission Support Staff . IA— zyéL€A?8
Toxicology Branch ‘
Hazard Evaluation Division {(TS-769C)

i

TO: Lois A. Rossi, PM 21 i
Fungicide-Herbicide Branch
Registration Division (TS-767C) C, ‘ﬁ
. . :
THRU: Richard Levy, M.P.H. v ’ j & ,
Leader - Biostatistics Team \ . 0 TN
Scientific Mission Support Staff 3_.5 3 —

Toxicolegy Branch
Hazard Evaluation Division (TS-7%9C)

and
. f -' .
Reto Ergler, Ph.D., Chief ¥ F
Scientific Mission Support Staff (' /,
Toxicology Branch ,[ /Lﬁ7£;/{,/
Hazard £valuation Division (TS-789C) “ . )

-

— The risk characterization of worker.  exposure to
chlorothalonil is based upon three reports. Two contain
worker exposure data prepared by Exposure Assessment Branch
(memorandum on Chlorothalonil Exposure Assessment, K.E.
Wwarkentien, January 19, 1988 and Chlorothailonii Exposure
Assessment, M.P. Firestone, November 232 1987). The oth?r
specifies the unit risk, 0y*, 1.1 x 107 in (mg/kg/day)"* in
human equivalents (memoranéum on Chlorothalonil -~ Rat Study,
Oualitative and Ouantitative Risk Assessment, B. Fisher,
July 20, 1987).




a
)
)

-2

The worker exposure calculations are based upon the
following assumptions.

1. An average worker has a weight of 70 kg

2. Exposure is not adjusted for dermal abiorption.
3. For ground applications, the mixer/loader and
applicator are the same person.

4. Respiratory exposure is negligible comdared to dermal
exposure. !

Table 1 presents detailed calculation of worker exposure
for mg/kg/day for a average lifetime and also the range of
exposure for selected agricultural products. Also presented
is the average and rarge of environmental risk%.

Table 2 presents the rcunded estimate of these risks.

When assessing risk of specific Public Health Hazards,
EPA takes a conservative posture. Therefore, when risks are
expressed by the order of magnitude or the nearest exponent
(to the base 10), it is rounded upwards by adjusting risks
upward from zero to one~half order of magnitude.

The lifetime risk estimate of chlorothalonil in the
worst—case would be 10~3.

(¢ X
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Table 2

|
1
!
|
Chlorothalonil - Mean Estimate of Public Health Ris@

N

Ground Boom Application

Tomatoes — CA
n -EI-
Potatoes
Onions
Peanuts
Turf — Fairways
" - Greens & Tees

Aerial Applicztion
Mixer/Loader
Tomatoes
Potatoes

Onions

Peanuts

Pilot
Tomatoes
Potatoes
Onions
Peanuts

Flagger
Tomatoes

Potatoes
Onions
Peanuts

Spray Gun Application
Turf - Greens & Tees

Estimate of Risk (Rounded)

10~5 to 10~4
104
10-5

105 to 10~4
10-5

105 to 10—4
16

104 to 10-3
104
10-4

10~5 to 104

10-5

105

105
106 to 10~5

104
10~3 to 104
104
10~5 to 10—4

3

— .

103
{

i

|
|

o
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H e k3 UNITED STATES ENVIRONMENTAL PRCTEC "ION AGENCY e/l
%M; WASHINGTON, D.C. 20460
e m:\“d ‘
MAR - !

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCE:.

MEMORANDUM:
N
TO: D. Stubbs, PM # 41 |
RSERB i
Registration Division (TS<+747C)
THRU: R. Bruce Jaeger, Section Head _-’; ,fggtg
Rev. Sec. 1/Toxicology Branch - gt
Hazard Evaluation Division (TS-763C
THRU: : Dr. T. M. Farber, Chief ﬂ
Toxicology Branch i
Hazard Evaluation Division (TS-769C)
TROM: D. Ritter, Toxcologist Moo= T

Rev. Sec. 1l/Toxicology Branch g
Hazard Evaluation Division (TS-769C) /™

Subject: 88-MI-0J1, Chlorothalonil, Section 18 request for use c=
sour cherries in Michigan.
- Zaswe.l #: 215B.

Ssgistrant: Michigan State Department of igriculture.

cecommendation:

we recommend that no further mew uses be allowed for products
zontaining Chlorothalonil pending . _resolution of questions concerrnin:
-+s oncogenicity.

11l
W

ses for the Conclusion: {
!

1 toxicity data requirements have been fulfilled for technical CTIN.
noted in +the Toxicology Chapter of the Final Registraticn
andard and Tolerance Reassessment for Chlorothalonil that review
additional toxicity and metabolirm data did not alter our
—revious conclusions that CTN was a B2 onceogen (probable “uman
~arcinogen; D. Ritter te ' Lois Rossi, PM # 21, 2/24/88). We
=urther recommended that CTIN be sent for' Special Review.
2ccordingly, any further regulatory actions for CTN- containing
zroducts should be defered pending outcome of the Special Review.

HE
hoet (Db

Ot o3,
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{ [ % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON. D.C. 20460 |
”ﬁnddg |

OFFICE OF

PESTICIOLS AND TOXIC SUBSTANCES
FEB 2 4 1588

MEMORANDOM \ ;

Subject: Chlorothalonil, Toxicsleogy Chapter sf the

Registration Staadard

To: Lois Rossi PM-21
Registrarion Divigion (TS-767C)

1

Froa: ! pavid Ritter GEYL - llf'ﬁn
Toxizologist !
Review Sectiocon I

Toxi~ology Branmch, HED (TS-769) /4
gy ’ = ":‘/Cg; é;é:
Through: Robert P. Zendzian Phnzfézl’igzzz:”’ )

Registration Standard Coordidator
Toxieslagy Branch

L I PPV IEE
Will2am Burnam, Deputy Chief
Toxicslogy Branch

Attached i3 the Toxiecslogy Clapter sf the Ragiatration
Standard for Chlorsthalonil. The following., porrisrs
5f this chapter ar2 available on Word Perfect. Ysu may obtain
a copy from this raviewer,

Toxicslogy Summarcy .
Toxicology Profile

Data Gaps et

ADTI Reaggegssment

Toxiczological Issues

Toxicology Summary Tables {

Ons2 Liners !

DL RS IR D T I g

B
.

folrad

Risgpia, SIS
Zaadzian
Zsberily

Ko
(o)
Cad




Toxicology Chapter i

' of the i

Chlorthalonil

Registration Standard

- *

Prepared by

David Ritter
Toxicologist

R Review Section I
Taxicology Branch, HED

007718
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chlorothalonil -2~ D. Ritter

A. Toxicology Summary

Chlorothalonil (CTN; DS-2787; 2,4,5,6-tetrach}oroisophthalonitrile)

is a widely used agricultural fungicide; with numerous tolerances
published under 40 CFR 180.275. Chlorothalonil is also used as a
mildewicide in paints. g
The principle crop residues consist of the parent compound and its
metabolite, DS-3701 (4-hydroxy=-2,5,6-trichloroisophthalonitrile). DS-3701
is the only detectable residue in meat and milk (9/30/84, NTIS # PB
85-247245/AS8) . DS-3701 was not oncogenic inlrats and mice. These
findings were discussed in the original Regisrration Standard and will
not be considered further in this document. |

CTN is not acutely toxic by the oral, or dermal routes of exposure, but
is a severe inhalation toxicant (Toxicity Category I) and eye irritant
(Toxicity Category I). It does not produce maternal toxicity, is not
fetotoxic and is not teratogenic. Apart fr inducing a weak clastogenic
response in' Chinese Hamster Ovary cell assays, the material is not
genotoxic, as evidenced by numerous mutagenicity assays performed using
not only CTN but a number of related chemical moieties. CIN is not a
dermal sensitizing agent. ,

NCI found that Chlorothalonil possessed oncogenic properties, inducing
renal adenomas and carcinomas in rats but not in mice. A more recent
oncogenic study in mice revealed that the same lesions were induced in
males but not in females; A Q*1 of 2.4 x 10-2 was calculated for these
effects. A repeat rat oncogenic study showed that Chlorothalonil induced
renal 2dencmas and carcinomas in males and females with the incidence
increasing with increasing dose. This study also showed that
Chlorothalonil may induce papillomas and squamous cell carcinomas of the
gastric mucosa. :
Chlorothalonil induced non-naoplastic changes in the renal tubular
tissues and in the gastric mucosa in these rats.

chronic toxic effects in earlier dcg and rat feeding studies were largely
limited to renal and gastric effects, similar to those reported in the
later studies. -

detabolism studies in rats suggest that Chlorothalonil is excreted
mainly via the GI tract, with ca 6 |- 11 % excreted in the urine; there
may be biliary excretion; and there may be an excretion rate-limiting
active transport mechanism in the renal tubule. Other data show that
the urinary metabolites of Chlorothalonil are di- and trithiochloro-
phthalonitrile compounds. Available eviderite suggests that GSH
conjugation of certain metabolites may be involved in the renal response
to Chlorothalonil.




shlorothalonil -3=- D. Ritter

3,

Toxicology Profile '

8]1-1 Acute Oral t
An acceptable Acute Oral toxicity stu%y was performed using rats.
The LDS0 was > 10,000 mg/kg bw. CITN was classified as TOX Category IV

(MRID 00094941). The requirement for an Acute oral toxicity study is
satisfied. i

81-2 Acute Dermal f

An acceptable Acute Dermal toxicity study was performed using New
Zealand White rabbits. The Dermal LD50 was > 10,000 mg/kg bw. CTN
was classified as TOX Category III (MRID 00094940). The requirement
for an Acute Dermal toxicity study is satisfied.

81-3 Acuts Inkalation h

i
An Acceptable Acuta Inhalation was performed using rats. The LCS0
for males was 96 ugm/IL and 92.5 ugm/L for <females. CTHN was
classified as TOX Category I (MRID 00094942). The requirement for an
Acute Inhalation toxicity study is satisfied.

81-4 Primary Eve Ixrxitation

An acceptable Prirary Eye Irritation was performed using New Zealand
White rabbits. The mnaximum eye irritancy score was $2.7/110. The
product is a severe eye irritant with Toxicity Category Rating of I.
(MRID 00030352). The requirement for a Primary Eye Irritation study
is satisfied. ‘ )

81-5 Primary Dermal Ircitation

An acceptable Primary ©Dermal Irritation study was perfcrmed using
rabbits. The primary irritancy score was 1less than 1/8. -The

-

material is rated non-irritating with a Toxicity Category Rating of

IV. (MRID 00094939). The reduirement for a Primary Dermal Irritation
study is satisfied.

H

81-6 Dermal Sensitization }

An acceptable “Closed Patch" dermal sensitization study was
performed in Guinea Pigs. Chlorothalonil was act sensitizing
according to this method. The Toxicity Category for CTN in this study
is "Neon-sensitizing" (MRID00144212). The data requirement Zor a
dermal sensitization study is satisfied.

81-7 Acute Delaved Neurotoxicity 1C7

No data are available on the acute neurotoxic effects of CTN. This
test 1is only required for compounds which are organophospnate
inhibitor of cholinesterase, or are related to such inhibitors or
metabolites of suck inhibitors. CTN is not an organophosthate;
thexefore. a study is not required.

7o
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82 Series Subchronic Testing
i

32-1 Subchronic Oral : !
!

Rat .
An acceptable 13 Week Feeding study st performed using rats at doses
of 0, 1.5, 3, 10 and 40 mg/kg/day. | The NOEL was determined to be

3.0 mg/kqg bw/day based on microscopic changas in tke kidney. (MRID
00147943). Histopathological reevaluation of the kidneys was
performed using light and electron ﬁicrescopy. The previocus NCEL of
3.0 mg/kg bw/day was lowered to 1.5 mg/kg bw/day. (MRID 00127852).
The requirement for a Subchronic Orall study in a rodent specles (rat)
is satisfied.

Mouse

An acceptable Subchronic Oral feeding study vas performed using Cnh-1
cCharles River Mice at doses of 0, 4.5, 15, 50, 270 and 750 ppm. The
NOEL in this study based on effects in the kidney was determined to
be 15 ppm (ca. 2.5 -3.0 ng/: bw/day) . (MRID 00138148).
Histopathological reevaluation of the kidneys was performed using
light and electron mnicroscopy. The previous NOEL of 15 ppm vas
confirmed (MRID 00147945). The requirement for a Subchronic 2ral
study in a rodent species (mouse) is satisfied.

Deg
No data are available on the subchrenic oral toxicity of <IN in the

dog. An acceptable chronic study in the dog Is available; therefore,
a subchronic study in the dog is not required.

82-2 Subchronic Dermal (21-§gz) - )

An acceptable 21 Day Dermal study was performed wsing rabbits-

Animals demonstrated only mild erythema/edema. There were no
systemic effects reported. The overall NOEL was 0.1 mng/Xka
bw/daybased on local irritiation. (MRID 00138254). The reguirement
for a Sub-chronic dermal study is satisfied.

32-~-3 Subchronic Dermal 90-da

No data are available on the 90 day subchronic dermal toxicity of
CTN. A study is not required under the present use pattern.

32=4 Subchronic Inhalation
Yo data are available on the suchronic inhalazion toxicity of CTH.

A study is not required because the  existing acceptable end-uses
should not result in repeated inhalation expcsure.

32-3 Subchronic Neurotoxicity 13

Jo data are available on the cubchrecnic neursztoxicity of CTIN. Since
ar acute neurotoxicity study 1is not’ required, and there is no
evidence of neurctoxicity in ma—malian srpecles, this study is =gt
reguired.
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83 Series Chronic and Long Term Studies. »
83-1 chronic Toxicity ]
pog l-!ﬁ W o[k o7 fang 3"’”“1/&%/‘[,.7 i

An acceptahﬂﬁ)two Y dog feeding study was performed using Beagle
Deogs at o0, and 20) ppm. A No-Observable-Effect-Level (NOEL) was
determined o be 60 ppm based the inducti?n of renal tubular
vacuolization and pigmentation (00114034). :

Rat

In an acceptable chronic feeding study in the rat, Fischer 344 rats
werg/gffered diets containing 0, 800, 1600 or 3500 ppm (equivalent to
@Jand @75, mg/Kg_bw/dayp CIN (98.1 % 'purity) for 116 weeks
(males) or fof g WeeKs Bfiales) . Non-neoplastic changes in the
rat kidney included: chronic glomerulo- nephritis which increased in
severity in a dose-related manner in all groups; dose-related
increase in cortical tubular hyperplasia in dosed rats; increased
incidence of tubular cysts in dosed rats; and increased incidence in
dosed males only of hyperplasia of the papillary/pelvic epithelim
(MRID 00146945).

The requirement for chronic studies in a rodent and non-rodent
species is satisfied.

23-2 Oncogenjcit

Mouse jyva a\..l?\jf W’/"S/ﬁz’f"a
In an acceptable oncogenﬂpity study using B6C3F1 Mice, CTN was
offered in the di to groups of 50 males and 50 females (B6C3FL) Ior
91=-52 weeks at (10,000 or 20,000 ppily No significant increase in tumecr
incidence was reported (MRID00030286:.

-

A second acceptable oncogenicity study using CD-1 mice was perforx:ed
which showed that Chlorothalecnil, when i%ff;gd__in__:he_digt__éz_gl
750, 1500 or 3000 ppm (equivalent to 107, 214 and 428 =g/Xg
Sw7day, respectivelyy~for two years, induceéd renal tubular adencmas
and carcinomas in males but not in females. No tumors were reporzad
for the concurrent controls of either sex. Data from historicail
control files showed that these lesions are exceedingly rare in <iis
strain (p = 0.002). Risk Assessment of this study determined
+hat the oncogenic potency . factor, Q1*, is 2.4 x 10-2 in =g/Xkg
bw/day (Lacayo, 1985) 1/ Treated males also demonstrated sguaxzcus
carcinomas and glandular carcinomas of the gastric mucosa. Czontroo
mice did not exhibkit these lesions (MRID 00127853).

1/ H. Tacayo Memc =o D. Beavers, 53/17/85.

Raf
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n an oncogenic study in Osborne-Mendel ra%s, KCI found <+hat
Chlorothalonil\ possessed oncogenic properties, inducing renal
‘ in rats when offered in the diet at levels of
(TWA) . The combined incidence of renal
neopiasms was y increased over pooled controls in bot:
males (p=0.028) and females (p=0.016) using the Fisher exact test.
The in-house incidence of these neoplasms was 3/240 (1.25%) for males
and 0/235 (0%) for females (MRID 00030286) .

A second acceptable oncogenicity study was perfokmed as a chronic rat
study as noted above (MRID 146945). Fischer 344 rats were offerec
diets containing 0, N 0o ppr (equivalent to 40, 80 anc
175 mg/kg bw/day) > purity for 116 weeks (males) or for
129 weeks (females). Chlorothalonil induced necplastic changes in the
renal tubular epithelium in treated male and female animals but not
in the corresponding controls. Chlorothalenil aflsc induced papillcmas
and carcinomas of the squamous epithelium of the forestomach in ttese
rats, with a significant dose-related trend ' for females. Contxol
males and females had no such neoplasia.

Historical control data supplied by the performing laboratory on male
and female Fischer 344 rats showed no occurence of either of these
+tumors in six studies, representing 740 rats (370 rats per sex).

A Ql* of 1.1 x10-2 was calculated based on tumor data derived Zrcn
this rat study (Fischer, 1987) 2/.

The data suggest that renal tumorigenesis in these rats is mediated
via chlorothalonil-induced hyperplasia of the cortico- tubular
nephron. Taken together, the above findings suggest that the Maxixzun
Tolerated Dose (MTD) is 175 mg/kg bw/day based upon effects on the
kidney such as increased organ/body weight ratios, increased BUN 2=
creatinine, and histopathological alterations of renal structures
and reduced survival in the high dose males (MRID 00146945).

The requirement for oncogenicity studies in two species is
satisfied. ~—— i

83-3 Teratogenic Effzcts i

An acceptable twura*vlogy study was performed using rabbits at dcses
of 0, 5.0 or 50 0 1g/kg bw/day on gestation days 6 - 18. Four does c=
50 mc/kg aborted. The overall rate-of-weight gain was less tTha:
contrsls for the 30 mg/kg group. The maternal toxicity NOEL was 3.:
mg/kg bw/day. The fetotoxicity and teratogenic NOEL was 50 mc/X:
bw/day. (00127855). The requirement for a teratology study -n =
non-rocdent species is satisfied.

2/ B. risher Memo to D. Ritter, 7/20/37. 1.9
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An acceptable teratology study was performed using Sprague-Dawley
rats given oral doses of CIN at 0, 25, 100 or 400 mg/kg bw/day
during days 6 through 15 of gestation. It #as concluded that CIN
was fetotoxic and maternally toxic at 400 =ng/kg/day but ¢id net
induce terata at any level tasted. The <fetotoxic and matermal
toxicity NOEL was 100 mg/kg bw day. The teratogenic NOEL was £00

mg/kg bw/day. (MRID 00130733). The requirement for a teratology study
in a rodent species is satisfied.

In an acceptable multi-generation reproduction study, CTN was
administered in the diet to three generations of Charles River rats
at 0, 0.15, 1.5, and 3.0/2.0 percent. Growth depression was reported
in all control and parental groups and jin all offspring. ¥o
increase in malformations was reported for any level tested. Ther=
was no effect on the reproductive indices. (00038913). The
requirement for a multi-generation reproduction study is satisfied.

84 Series Mutagenjcity
84=-2 Mutagenijcity

The acceptable mutagenicity data using CIN are summarired as
follows:

STUDY : ) . RESPONSE MRID %
In Vivo Mouse Bone Marrow Negative 00147946
(CTN)
In Vivo Rat Bone Marrow Negative 00147347
(CTN)
In Vivo Bone Marrow Weakly clastocgenic 00147548
Cchin. Hams. (CTNj

!
Salmonella Gene Mutation ] Negative 10147949
(CTN)

85 Serjes special Studies
35~ Metabolism

Ooral absorption of aqueocus suspensions o: Chlorothalenil is lcw.
Total excretion in urine and bile is probably less than 20%. There is
a difference in pharmacodynamics between doses equal to or less txan
20 =g/kg/day and 200 mg/kg/day; at doses equal %t35 or less than =5C
mg/xg/day, the majority is excreted ian 24 hours, at 200 mg/kg/cay
excretion and blood levels are prolongad. The prcposed pathway -Tor
Chlorothalonil is given in figure I. Major detoxification occurs Iin
the liver, by conjugation with glutathione. These conjugates are
excreted directly into the bile; scme may. be <tranasported to thie
xidneys where they are converted to thiol metabolites, the excret c:

' of which is rate limited, and <hus may lead to nephrotoxicity (z2=n&
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metabolite in rats and ‘ruminants (cow) is
4-hydroxy-2,5,6-trichloroisophthalonitrile. [ 001, DLR002, DLRDD3,
DLR0O0O4, DLROOS, DLROO6, 00147970, 00147969, 00162383, 40122915]. The
requirement for metabolism studies is satisfied.

!

Structure-Activity Relationships |

\
There are no studies available on compounds that possess a chem=-rca’
structure similar to that of Chlorothalonil; however, there =s 2
considerable body of data on the major an metabolite, DS-377D1,
which was discussed in the original Registration Standard.

85-2 Domestic Arimal Safety.

Nc data are avaiiable on the safety of CTHW to domestic anim=—s.
Such studias;ara not required under the prns?nt use patterns.

85-3 Dermal Absorption ’

An acceptable dermal absorption study was performed in male =ats
using 14C-chlorothalonil. The test mnaterial was administeres Iz
acetone at a dosage rate of 5 mg applied to an area of 25 cm2 or D.21
mg/cm2. The rate of absorption from the skin was rslatiwely
constant (6.3%) from 24 to 120 hours after application. Animmis
exposed for 120 hours had absorbed 27.7% Oof the dose and excr=zecl
18% of the dose in the feces, 6% in the urine, with 20% lost at the
time of application due to evaporation. Approximately 4% of the 3cse
remained in the carcasses of animals exposed for 120 hours. The Zaza
suggest that the rate of dermal absorption of chlorothalonil was
constant and that the amcunt of the dose absorbed was dependent Ipcx

the exposure time (DLROO7) . The requirement for a de—ma_
absorption study is satisfied.
€. Dat Geps

CTN is registered for use on crops and <the following Guide—:ize
studies are required for registration:

81-1 Acute Oral {
81~2 Acute Dermal '
81-3 Acutae Inhalation

81-4 Promary Eye Irritiation

81-5 Primary Dermal Irritation

81-6 Dermal Sensitization

81-7 acute Delayed Neurotoxicity

82-1 Subchronic Oral, two species, rodent and non-rodent.
§2=-2 Subchronic Dermal (21 Day)

8z2-3 Subchronic Dermal (S0 Day)

82~4 Subchronic Inhalation

82-5 Subchroniz Neurotoxizity

83-1 Chronic Toxicity, two species, rodent and non-rodent. 1~
83~-2 Oncogenicity, twc species. e
83-3 Teratogenicity, two species.

83~4 Reproduction
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85-1 Matabolism
85-3 Dermal Absorption

i
|
- 85=-2 Domestic Animal Safety !
i

Based on this assessment of the toxicoloby data base the following
Guideline toxicology studies have been identified as data gaps and
are required: No Guideline studies are required.

D. ADI Reassessment i

The Toxicology Branch/Agency ADI Committee ! has established an RfD of
0.015 mg/kg bw/day based on a two year dog feeding NOEL of 60 ppm
(renal lesions) (MRID00114034).

Additional data considered were a two year feeding/oncogenic stmdy
in rats and a two year oncogenicity stqpy in mice; each study was
positive for neoplasms in the kidneys. i

i
An uncertainty factor of 100 was used because of the uncertainties
associated with extrapolating from laboratory animals. The dog
study was selected becumse it yielded the most sensitive value.

No new data have been submitted that would change the above XfD
value (renal lesions) (MRID00114034). (R. Engler, 1986). 1/.

E. Toxicologjcal Issues

All toxicity data submitted to the Agency in support of rogistratiorn
of CTN have bean reviewed. There is nothing contained in these cata
that persuades the Agency to alter its previous finding that CIN is
a B2 oncogen as was classified in the Toxicology Peer Review of
9/10/87 (Rinde, 9/10/87)2/ based on increased incidence of malignant
and/or combined malignant and benign tumors in both sexes in two rat
studies and a mouse study as follows:

1. Statistically significant increases in the incidence of
renal adenomas and carcinomas in both sexes of Fischer 344 rats, ané
a dose-related increase in the incidence of papillomas anc
carcinomas of the forsstomach in femaies. ]

2. A statisically significant increase in the incidence of
renal adenomas and carcinomas in both sexass of Osborne-Mandel rats .

3. Chlorothalonil produced statistically significant increases
in the incidence of carcincmas of the forestomach in bhoth sexes c=
Ccp~1 mice, with a poesitive dose-related trend for females. I
addition, there was a positive dcse-related trend for combined renal
adencmas and carcinomas in the males. The Committes considered that
these tumors were important because of their rarity, and because
they were of the same type and involved the same organs and tissues
as seen the rat studies cited above.

[

1/ RfD document, R. Engler, 3/12/86.

2/ E. Rinde Peer Review Memo tc Lois Rossi, PM # 21, 10/4/87.

jaa
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The oncogenic potency (Ql*) of Chlorothalonil was estimated from the
renal adenomas and carcinomas found - in ; the female Fischer 344 rats
to be 1.1 x10-2 in human equivalents (F}sher, 7/20/87). This value
compares favorably with the Ql* of 2.2 x 10-2 estimated for the CD-1
mouse study (Lacayo, 1985). i
. 1

Ckh.orothalonil, a number of metabolites| and related chemicals were
not genotoxic when tested in a wide array of mutagenicity assays.
Nonetheless, there is sufficent evidence, in accordance with the
Cancer Assessment Guidelines (FR 9/?4/86), to conclude that
Chlorothalonil is a probable human oncogen (B2), and that this
trigger puts the chemical into Special Review as provided in 40 CFR
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MEMORANDUM

PESTICIDES AHD 'roxuc SUBSTANCES

SUBJECT: \Peer Review on Chlorothalogil
Y -

? B

FROM: V" Reto Engler, Chief 8 R’W
Scientific Mission Supportlstaff
Toxicology Branch/HED (TSF769)

TO: Addressees

Attached for your review is a data package on Chlorcthalonil.
B

prepared by Mr. David Ritter. A mee%ing to discuss and evaluate
the weight-of-the-evidence is scheduled for Thursday, May 28,

1987, at 10:00 AM in Dr. Farber's office (Room 821 of Cx-2).

A

ADDRESSEES

T. Farber
#W. Burnam
J. Quest
E. Rinde -
J. dauswirth
L. Kasza

R. Levy

B. Jaeger

D. Ritter

A. Barton

D. Beal

D. Barnes

R. Beliles 1

cc: L. #ossi

4
=
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XM ] UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C.
g < . ON, D.C. 20460
QFFICK OF
PEITICIODES AND TOXIC SUBSTANRCES
i
\
MEMORANDOM
TO: R. Engler, Ph.D.
Peer Review Committee
: ﬁ
FROM: D. Ritter, Tbxicolagist;0
Rev. Sec. # 1
Toxicology Branch ‘O)\ Y- pl 1,?7
THRU: R. Bruce Jaeger, Section Head
Rev., Sec. % 1 -
Toxicology Branch _9//7/5/7

Subject:
ceer review for Chlorothalonil.

Aattached find the Toxicology Branch Peer Review chapter for the
Fungicide, Chlorothalonil. We are not appending a Risk Analysis

-n the most recent rat oncogenicity study in accordance with your memo
of 4/2/87. This will proceed-on & parallel track.

-
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The Toxicology Branch Peer Review Froup is asked to review,
evaluate and comment on the following findings and issues in order to
determine the appropriate oncogenic classification of the agricultural
fungicide, Chlorothalonil (2,4,5,6-tetrachloroisopthalonitrile; DS-2787;

Bravo 500):

a.

Li .

|

The significance of the occqrence of renal tubular adenonas
and carcinomas in male CD-1 ‘male mice and male and female
Fischer 344 rats in studies conducted under contract to
SD3S Biotech;

The significance of the océurence of esophageal and gastric
papillomas and carcinomas in high dose female Fischer 344
rats in studies conducted uPder contract to SDS Biotech.

Depending on whether the Coﬁmittee finds that Chlorothalonil is zn

animal oncogen, an assessment of the appropriate method
of determining Risk.

Depending on the oncogenic Risk whether to consider some

ocr all of the pending requests for temporary tolerances

in racs and/or whether to cancel any and/or all agricultural
uses of Chlorothalonil.

A
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|
SUMMARY

I

chlorothalonil (DS-2787; 2,4,5,6-tetrachloroisophthalonitrile)
is a proprietary product of the SDS B%otech Corporation (formerly
Diamond Shamrock) of Painesville, OH.' It is a widely used agricultural
fungicide with numerous tolerances published under 40 CFR 180.275.
The principle crop residues consist of the parent compound and its
metabolite, DS--3701 (4-hydroxy-2,5,6rtrichlorocisophthalonitrile).
DS-3701 is the only detectable residue in meat and milk.
Chlorothalonil is also used as a mildewicide in paints.

NCI found in 1978 that Chlorothalonil possessed oncogenic
properties, inducing renal adenomas and carcinomas in rats.
A more receant feeding study in mice revealed that the same lsslons
were induced in males but not in females; A O 1 of 2.4 x 10 was
calculated for these effects. A new,rat feeding study showed that
Chlorothalonil induced renal adenomas and carcinomas in males and
females with the incidence increasing with increasing dese. This
study also showed that Chlerothalonil may induce papillomas and
squamous cell carcinomas of the gastric mucosa¥*.

As discussed below, Chlorothalonil induces non-neoplastic
changes in the renal tubular thsues and in the gastric mucosa in
these rats. Chlorothalonil did not induce genetic damage in any of a

iarge number of mutagenicity studies; was not teratogenic, fetotaxic
or especially toxic to nursing dams. Chronic toxic effects in earlier
dog and rat feeding studies were largely limited to renal and gastric
affects, similar to those reported in the later studies.

Metabslism studies—~in rats suggest that Chlsrothalenil is
excreted mainly via the GI tract, with ca 6 - 11 % excreted in the
urine: there may be biliary excretion: and there may be an excreticn
rate-limiting active transq;rt mechanism in the renal tubule. Other
data show that the urinary metabolites of Chlorothalonil are di- and
trithiochlorophthalonitrile compounds. Available evidence suggests
that GSH conjugation of certain metabslites may be involved in the
renal response to Chlorothalonil.

* A Risk Analysis is being calculated on this study and it will be
appended per the memo of R. Engler, 4/2/87.
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DETAILED CONSIDERATIONS

Ooncogenicity

|

Rat !

The National Cancer Institute [NCI) studied the oncogenic
potential of Chlorsthalonil in male énd female Osborne-Mendel rats.
They found that the material induced! renal adenomas and carcincmas
after 80 weeks dietary exposure to 5,063 and 10,126 ppm (time weichted
average). No neoplasms were reported for the concurrent contrsls.
This study was subsegquently found toil contain serious deficiencies in
design and execution (Spencer, 1978), and was therefosre given a CORE
rating of "Supplemental" for the purpose of evaluating oncogemicity
(Ritter, 1984). Nevertheless, the studv contained valuable informatiosn
on the renal tumorigenicity of CTN:

RENAL NEOPLASMS IN THE OSBORNE-MENDEL RAT!
' (l

Males | Females
]
Centrol Low Dose High Dose Control Low dose HiIgh dose
Carcinoma 0/10 1/45 3/49 0/10 1/48 2/50
Adenoma 0/10 2/45 1/49 0/10 1748 2/50
Combined 0/10 3/45 4/49 0/10 1/48 5/50

There were 635 pooled contrsl males and females used in other =zssaws
run concurrently., These were used in the statistical analyses of
these data. Negplasms in males were statlstlcally increased =zbove
those of the possled controls (p = 0.030)2 Historical control da==
showed an in-house incidence for these 1e51ons of 3/240 (1.25%) f=r
male rats. In the females, the incidence of renal tumors was likewise
significantly increased over the pooled contrsls (p = 0.007).

SDS Biotech submitted a rat oncogenicity study in respor:se
to the Data Call-In associated with the Registratiosn Standard for
Chlorothalonil. Fischer 344 rats were offered diets containirg
0, 800, 1600 osr 3500 ppm foar 116 weeks (males) or for 129 weeks
{females). These levels are equivalent ts 40, 80 and 175 mg/%g
bw/day, respectively, Chlorothalonil induced neoplastic chances in
the renal tubular epithelium in treated male and female animals b=
not in the csrresponding controls.

L From Spencer, 1978,
2 Cochran-Armitage test.
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Incidznce of Renal Tumors sf Epithelial- Oriqin, Independent Fvaluation*

“Contral 40 ma/ka/day 80 ma/ka/day 175 ma/ka/day

Tumecr Type M F . M1 F M F M F
ft
Tubular Adenoma 0 0 35 2 5 10 7a 15b
(pexr 60 animals) :
Tubular Carcinoma 0 a st 1 2 0 142 12b
(per 60 animals)
Total Animals i
with tumors 0 0 7| 4d 7 10e 19 24c¢

fper 60 animals)

. Includes 2 males with combined incidence of tubular adensma and
zubular carcinoma.

¢ Includes 3 females with combjned incidence »f tubular adenoma
and tubular carcinoma. \

+ ZIZncludes one female with a tubular carcinoma, sriginally diagnosed
as invasive lipomatous tumor.

« 1Includes one female with a tubular adenoma, originally diagnosed
as negative.

. Zncludes 4 females with a tubular adenoma, oriainally diagnosed
zs negative, .

Chlorothalonil alss induced papillomas and carcinomas sf the
-quamous epithelium of the forestomach in these rats, but only the
:igh Zose females had an incidence for these lesisns that was
cigrnificantly different fr=m that »f the corresnonding controls, ¢
+'hicz had no 'such neoplasia. Historical control data supvlied by the
erfcrming laboratory (IRDC) on male -and female Fischer 344 rats
howeZ 1o occurence of either of these tumors in six studies,
epresenting 740 ra%ts (370 rats per sex).

on—-cucogenic effects——-

Non-neoplastic changes in =he rat kidney included: chronic .
lomsrulsnephritis which| increased in severity in a dose~related
anner in all groups; doke-related increase in cortical tubular hyper-
lasiza in dosed rats; increased incidence of tubular cysts in dosed
ats; and increased incidence in dosed males only of hypernlasia of
he cavillary/pelvic epithelium. The data suggest that renal
amersigenesis in these rats is meciated via chlorsthalznil-induced
ypecclasia of the cortico-tubular nephroan.

Hizzcpathslsqgical Re~evaluation of Renal Tissue. #764-5TX-85-
00~ .-2C2..3/7/85. Submit=ed to the WHO/JMPR for 1985 review.

i




MALE RATS

Control 40 mg/ka bw 80 ma/ka bw 173 ma/ka bw

Epithelial

Hyperplasia n/60 32/60 30/62 36/60
{Prox. Conv. f

Tub.)
Kidney Adensma i

or carcinoma 0/60 7/60 7/30 19/60
Number of Tumor
-bearing rats 0/0 6/7 2/7 19/19

Parameters measured which were compsund zelzted and associat=d
with the effects oun the kidneys included increased BUN and serum
creatinine in high dose males and females, decreased serun albumin
and serum qglucose in high dose males and females, increased urine
volume and decreased specific gravity in all treazed males zhroughout
the study, and in all treated females initiallw (first year®, but
in high docse females only, after the first yvear. The relative kicr:ev
weights were significantly increased in all treated males arnd in mid-
dose and high dose females only. Relative liver weight was affect=d
in the same groups, being sigmificantly increased in all decsed malss,
and mid- and high-dose females only. 3ross necrzosy of all animals
demonstrated a compound related effect on the <idneys and s=o>mach.

In all dssed male groups and the high dose female arcup ther-2 wers
kidney masses and/or nodules as well as increased granularizv of =-e
surface of the kidneys (the latter observed in all dcse grouss).
There were increased incidences of erssions and ulcerations in the
nen-glandular stomach of all dssed rats as well as a significant
increase in discoloration of the muczsa in high dose males.

Other changes included increased hyperplasia/hvperkerztosis »of
the squamcus mucosa of the esophagus {all dose groups): increased
mucosal hypertrophy of the ducdenum fall dose aroups): hypernlasia
the parathyrsid (all dosed male and high dose femzle groups., cons
a secondary lesion as a result sf severe chronic renal dise=zse):
increased hyperplasia/hyperkeratossis of the scuamsus mucosa »f the
stomach of all dsse groups; increased incidences :f Zoci of necreosis
5r ulcers ir the aglandular stsmach oFf all dose arcups; incr=zased
incidence >f suppurative prostatitis in all male Zssd grouns
{considered asssciated with treatment related =5 zznal lesicns).
Complete involution of the thymus was increased in high dos= males
and all female dose groups.

'lw
ik
oo

igh dose males showed reduced survival =2fzz=- z4 mont-s wher
o5 that of the correspondinc controls.

A
~
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Taken together, the abecve findings suqgest that the Maximum
Toslerated Dose (MTD} is 175 mg/ka bw/day based upnon effects on the kidnev
such as increased osrgan/body weight ratios, increased BUN and creatinine,
and histopathological alterations of renal structures and reduced
survival in the high dose males (Ritter, 1986/Busey, 1985).

Note: A Risk analysis will be appended to the final document.

Mouse *

In the NCI study noted above, 50 males and 50 female B6C3Fl
mice per group were offered diets containing 10,070 or 20,000 ppm for
91 - 92 weeks. 10 animals per sex served as concurrent conttrols.
After two weeks these doses were reduced to 5,000 and 10,000 ppm
respectively. No significant tumors were reported (Spencer, 1978).

SDS Biotech submitted an cncogenicity study using CD-1 mice
which showed that Chlorothalonil when offered diets containing 0,
750, 1500 or 3000 ppm {equivalent ts 0, 107, 214 and 428 mg/kg bw/day.
respectively) in the diet for two years induced renal tubular adensmas
and carcinomas in males but not in females. No tumors were reported
for the concurrent controls of either sex. Data from historical
contrsl files showed that these lesions are exceedingly rare in this
strain (p = 0.002). Risk AssessmeTt of this stugy determined that
the oncogenic potency factor is Ox~ of 2.4 x 1074 in ma/kg bw/day
(Lacayo, 1985). The Agency review of this study found no dose~dependen:
relationship for the induction of these neoplasms, anc concluded that
an additional supporting study in rats was needed to more fully
evaluate the oncogenic potential of Chlorsthalenil in rodents.
Treated males also demonstrated sguamous carcinsmas z::d glandular
carcinomas of the gastric mucosa. Contrsl mice did rnct exhibit the
lesions. (Ritter, 1984).

NEOPLASMS IN CD-1 MICE OFFERED DIETARY CHLOROTHALONIZ FOR TWO YEARS

Kidney
Lesion Control 750 ppm 1500 pen 3000 pom
Tubular 0/60 3/60 4/60 2/60
Adenoma
Tubular 0/60 3/60 0/60 ) 2/80
Carcinoma i
Combined 0/60 6/60 4/60 4/60
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) Gastric -~
Lesion Control 750 ppm 1500 ppm 3000 nom
Squamous 0/60 1/60 5/60 £ 2/60
Carcinoma
Glandular 0/60 1/60 2/60 0/60

Carcinoma

Absorption, distribution and excretion

Data from a multiple dose study at 1.5, 5, 50 or 160 ma/kg,
each administered five times at 24 hour intervals t» male Spraque
pawley rats, indicated that there were shifts in the times to peak
blood concentrations with increasing single and multiple doses of
chlorothaleonil for both sexes. Significant depletion (> 50%) of
radiolabel from bloosd occurred by 24 hours nost-dose for both sexes
at dose levels less than or equal to 50 ma/kg. At 160 ma/kg, an
apparent plateau in radiolabel concentration in blosd was reached
after a single dose, suggesting saturation of blood between 50 and
160 mg/kg. The concentrations of radiolabel in kidneys affer single
dnse administration showed no apparent sex-related differences, but
the times to peak kidney concentrations ¢id apnear to increase with
increased dose level for both sexes. With multiple doses, the maximum
kidney concentration was found 2 hours after the fifth dose at all
dose levels. As with blosd levels, peak kidney concentrations may
have reached a plateau by the final 160 ag/ka dese. The maximum
xidney concentraticn after five doses is sromortisnal to the total
sdministered dose at 1.5 mg/kg (3.12 ug =2cuiv/c* and 5 mg/kag (8.03
ug ecuiv/g); and at 50 mg/kg (31.5 ua ecuiv/g) and 160 ma/kg (105
ug equiv/g), but are uost proportional between the two leower and tws
higher doses. In this multiple dose study, kidney concentrations
at 1.5, 5 and 160 mg/kg decrease 50% by 24 hours, but decreased onlv
20% by 27 hours at 50 mg/kg. By 7 days after the fifth dose,
kidneys contained 14, 16, 23 and 25 percent of their maximum
concentrations at 1.5, 5, 50 and 160 mg/<g, resovectively. The
authors suggest that the data demonstrate apsarent saturation of
»lesd, plateau of radiolabel in kidneys, and a trend toward slower
depletion (or greater retention) of radislabel from the kidney
caused by increased and/or repeated doses of chlorethalsuil. The
authors further sucgest that shifts in matabzslism occur between
doses of 5 and 50 mag/kg/day (Ritter, 1926/Savides et al., 1985).

t
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In a similar second study, the author proposed a mathematical model £or
chlorethalonil kinetics: . l

] [
Va = Vr + Vg + Vy

where
\
Va = rate of absorption in blood; i
Vo = rate of absorption into tissues: ;
Vg = rate of elimination in the bile; !
Vy = rate of elimination in urine. !

(Dementi, 1987/Savides, 1986).

Male Sprague-Dawley rats were administered l4iC-labeled DS-2787
at levels of 5, 50 or 200 mg/kg by gavage. Urine apd feces were
cellected at 2, 9, 24, 96 and 12 hours. Blood was%collected at
termination. These samples and rupresentative tissyes and organs
were assayed for activity. 83% of the administered activity appeared
in the feces, most during the first 48 hours in all dsse groups.

5 -7% of the administered dose appeared in the urine. Blood levels
of activity were dose-dependent with the 5 mg/kg groups peaking at
2 - 9 hours, then falling 2ff to one fourth that by'the 24th heour.
50 mg/kg groups showed a similar pattern, peaking at 2 - 9 hours,
then dropping to one fourth by 24 hours. The 200 mg/ka group showed
peak bloed levels at 9 hours, falling to half that by 24 hours.

0.55% and 0.72% of the activity was found in the kidneys and
liver respectively, and the kidney retained activitv longer than.any
s+her tissue. Other tissuves did not retain activitv (Ritter, 1986/
Mzr-iniszyn, 1984). 3

An ideuntical study was performed in female Sprague-Dawlev rats.
Again, the major route of elimination was via the feces, with 79%

»f the 5 mg/kg dese eliminated in the first 48 hours; 85% of the 50
mg/xg dose was eliminated during the first 72 hours and 85% of the
200 mg/kc dose was eliminated by 72 houxs, At S ma/ka, 11% of the
aéministered dose was excreted in the urine over the test perisd witx
92% of this being lost in the first 24 hours. At 50 ma/kg abecut 9%
was lost with 80% being accounted f£or during the first 24 hours, and
the 200 mg/kg animals excreted a total of 5.4% with 57% lost by 24
heours: 85% lost by 48 hours and 95% being excreted bv 72 hours. The
authors suggest the rate of excretion at this dssage level was not
dsse-dependent, and the urinary excretion mechanism could have been
sa-urated. 3lcod peak coucentrations showed a pattern similar to
r~nsgse of the males; maximum levels for the 5 mg/kxg and 50 ma/%3
arimals Seing reached by 2 hours and the 200 ma/%g Jroups reaching
waximum cencentration between 9 and 24 hours. The later peak time

in =he high dose group could be due to delayed stomach emptying time.

Xidney and liver again showed a pattern s‘milar £» that =f the
malaes for retentiosn of the adminsitered dose, maximum za2ctivitrs at S
ac/%g oczuring at 2 hours; at 50 mag/kg, 9 hours, and 290 wg/kc at 24
asuzss {Ritter, 1986/Marci:niszyn, 1985).
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Together with the corresponding male study, phis study supports
a tentative conclusion the renal excretory mechanism is rate-limiting
for chlersthalonil; that the bulk of activitv remains in the gqut, and
that there is reason to believe that stomach empty}ng time is delayed
at the 200 mg/kg level.
l

The absorption of l4C-chlorothalonil (purity 99.7%) through the
skin was assessed in maie Sprague-~-Dawley rats. A dose of 5 mg/kg
was applied (46.7 ug/cm ) to the clipped back (25 ¢m2) of each rat.
Twenty seven animals were treated and groups of three rats were
subsequently killed at 2, 4, 8, 12, 24, 48, 72, 96]and 120 hours
after application. The treated skin, blosod, kidneys, liver, intes-
tinal contents, remaining carcass, urine, feces and cage w~ashes
were analyzed for radiocactivity. The rate of absorption from the
skin was relatively constant (6.3%) from 24 to 120 hours after
applicatisn. Animals exposed for 120 hours had absorbed 27.7% of
the dose and excreted 18% of the dose in the feces, 6% in the
urine, with 20% lost at the time of applicatiosn due to evaporation.
Approximately 4% of the dose remained in the carcasses sf animals
exposed for 120 hours. Mean concentration of radisactivity in
bloed, liver and kidney appeared to plateau after 72 hours.
Excretion of radisactivity in feces appeared t» be related to the
bloed ¢oncentrations, but urinary excretisn appeared to be indemendent
of blood concentrations. The urinary excretion pattern, attaining
constancy of 1.2% of the applied dose per day, suggested that the
renal excretery mechanism for chlorothalonil. and/or its metabolites
becomes saturated and is an active, rather than passive, form of
excretisn. Surface residues, nonetheless, constituted the bulk of
activity. Data suggest that the rate of absorption of chlorsthalornil
was constant and that the amount of the dose absorbed was deperdenc |
ipon the 2xpcsure time (Ritter, 1986/Marciniszyn, 1985).

Biliary excretion of ring labeled l4c-chlorothalenil (puritv
99.7%) was examined in Sprague~Dawley rats orally gavaged with 5
mg/kg. Animals (8 males, 4 females) were fasted, except for water,
16 hours pricr to bile duct cannulatien. Fifty percent of the
males and females had 3odium taurscholate (a choleretic substarnce)
infused at a rate of 25 mg/hour. Animals were restrained and bile
samples collected at hourly intervals £zxom 0 to 48 hours after
dosing. BRBlocd was sampled at 6 and 24 hburs and at termination.
Urine and fecal samples were also collected periodically. Levels
of radicactivity were determined in each bile, blood, urine and
fecal sample and in the GI tracts, carcasses and cage washings.

Appraoximately 91.2% of the administered radiocactivity was
recovered. The presence of activity in the blood, urine and bile
demonstrate that absorption via the gut sccurs. The data indicate
that approximately 34% of the administered dose was absorbed, with
the remainder (67%) found in the feces and G.I. tract and represen=ed
non absorbed material. BRiliary excretion accounted for 17-21% of
the administerzed dose, with maximum concentrations eliminated within

¥
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2 hours of dosing. Urinary excretion, of about 8-12% of the labeled

dose, shows this to be a significant route of elimination, but not

a major one. No appreciable tissue binding is demonstrated as

evidenced by low residual carcass levels, approximatelv 2% of the

administered dose. Absorption via blsood was also minimal, with

maximum concentration less than 0.4% of the labeled dose (thter,

1985/Ignatoski, 1985). ;
Orally administered radiolabeled chlorsthalonil to bile duct-

cannulated male rats was excreted in the bile at a fairly constant

rate as a percentage of adminstration levels of 1.5 5 and 50 mg/kg

bw. At 200 mg/kg bw. the percent of dose excreted was significantly

lower, suggesting saturation of the biliary excrptory mechanism.

The saturation limit for urinary exretion lies between 5 and 50 mg/kg bw.

{Dementi, 1987/Savides, 1986).

Metabolism

Groups of §praque-Dawley male rats (5 per d%se) were administered
5000 mg/kg chlorothalonil (purity 97.8%) via oral gavage to measure
the time course of the acute effect 2f a single dose on body weight,
liver and kidney weights and liver and kidney GSH concentrations.
Rats were sacrificed at 1, 3, 9, 18, 24 or 48 hours post-dosing.
The data demonstrated sianificantly increased relative liver and
kidney weights, reduced hepatic GSH concentration up ts»s 24 hours
post-dosing, and significantly increased renal GSH concentration up
to 48 hours after treatment. The authsrs suggest that the hepatic
GSH changes are related to its conjugation with chlorsthalonil but
were inconclusive regarding the renal GSH changes (Ritter, 1986,
Sadler et al., 1985Sb).

The effect of a single administratieon of gchlorothalenil (purity
97.2%) on liver and kidney glutathione (GSH) concentratisns was
assessed in male Sprague-Dawley rats, administered 5 mg/kg chlorothaloni.
via i.p., or 5000 mg/kg via oral gavage. Concentrations of GSH in
liver and kidney determined 2 hours after i.p., 2r 24 hours after
oral gavage demonstrated no differences between contzosl and i.p.
groups regarding GSH levels. Howevexr," chlorothalonil administered
srally caused lower hepatic GSH and higher renal GSH concentratisns.
The authors suggest this supports the proposed metabslic pathway
which includes a GSH conjugate formed |in the liver which is subsequently
metabolized in the kidney to a sulfur-containing, potentially nephrsotoxic,
compound (Ritter, 1986/Ignatoski, 1985).

Male Sprague-Dawley rats were dosed orally or i.p. with radio-
lazeled meonsglutathione conjugate of DS-2787 at a level of 115 mg/kg bw.
Jrine was collected during the six hour test period over dry ice.

The animals were then killed and the kidneys removed. A blood sample

was obtained at termination. These tissues were prépared and counted

using LSC. IP animals and excreted radiolabel in the urine at a rate

aporoximately 10 times that of the orally dosed animals. IP animals
shzwed tlosd levels at a rate approximately 10 times +that of the

nrally desed animals. Chlorothalsnil-monsgluthisne derivative

apoea:s t5 have a metabolic pathway in the kidney similar t» that .-

£ zhlsozsthalonil (Dementi, 1987/Savides, 1986). 12

]
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Male rats weze dosed orally with l4-¢ ring-labeled Ds-2787 at
200 mg/kg bw. The pooled urines, taken at 24 and 48 hours were
analyzed for metabolites by GC/MS. 2.4 % of the administered dose
appeared in the urine. The urinary metabolites were tentatively
identified as dithisdichlorophthalonitrile and trithioschlorsphthalonit=ile
in approximately a 1:1 ratio. The authors postulate that chlorsthalonil
metabolism proceeds via hepatic conjugation with glutathione followed
enzymatic degradation. These metabolites are then transported tn the
kidneys where they converted ts thiol derivatives and excreted.
(Interim Report; Ritter, 1986/Marciniszyn, 1985). The two metabolites
were later identified as the methyl derivativds of dithisodichloro-
phthalonitrile and trithiochlorophthalonitrile (Dementi, 1987/Savides,
1986).

Discussion :
Absorption of chlorothalonil intos the mammalian bloodstream
occurs via the skin and the gut. The amount labserbed is roughly
proportional ts the dose emploved; the maximum blood level attained
being when the oral dose reaches 160 mg/kg bw. The data suggest that
the liver is the principle site of metabslism, conjugation with GSH
being the major detoxifying process. These conjugates then are
excreted directly ints the bile or are transported to a lesser
extent to the kidney, where they are converted to thiol metabslites
that may be nephrotosxic. The excretion of these appears to be deperncdernt
on a rate-limiting step, {(probably an active transport mechanism)
followed by accumulation of them, and the subsequent development sf
damage tos the renal epithelial tissues. Additional studies are
underway to more fully elicit the remnal reéesponse to chlersthalonil.

>

Developmental Effects

Chlorothalonil was sffered in the diet to three generatisns of
rats at 0, 0.15, and 3.0/2.0 %. Growth depression was reported in
all parents. Pitted renal surfaces and qross discoloratizn of the
kidneys was reported. Gastric wall: thickening was repdrted in the PL
generation in the high dose groups. Growth depression was reported
in all offspring. Focal renal tubular epithelial vacuolatisn at the
middle and high dese P3 rats. In afditiosn, gastric and esophaqgeal
acanthosis and hyperkeratosis was reported in the low and middle dsse
P3 groups. No increase in malfsrmations was reported for anv level,
however (Long, 1969).

A rat teratslogy study using chlorsthalonil by gavage at 9, 2%
100 »r 400 mg/kg pbw/day on days 6 through 15 resulted in n¢ abortions
although 3/25 dams on the 400 mg/kqg bw dose level died. animals
receiving this dsse showed reduccd food consumption and a2 significant
number of early resorotions and post-implantation losses. Yo
malformations were -renorted at any exposure level, (Jaecer, 1983%.

-
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Mutagenicity

The mutagenicity data are summarized in the attached tables.
Chlorsthalsnil was not clastogenic in In Vivio bone marrow abberration
assays in rats and mice; was weakly clastogenic in Chinese hamsters;
was negative for mutagenic effects in numerous activated and non-
-activated Ames assays. !

§
]
i

Structure-Activity Relationships

|
|

There are no studies available on compounds that possess a
chemical structure similar to that of Chlorothalonil:; however, there
is a considerable body of data on DS-3701 (4-hydroxy-2,5,6-trichlore -
phthalonitrile), the major metabolite in racs, and the only metabol.
in meat and milk. Therefore, dietary exposure to this material is
potentially significant, = '
F A 1

o py-co |
@ J\}’\CEU :
O% i

DS-3701

\

Chronic Toxicity of DS-3701

Rat

75 male and female Sprague-Dawley CD-1 rats per qroup received
9, 0.5 cr 3.0 mg DS-3701 per kg bw/day fsr two years. Evidence of
microcytic anemia was present during the_ study and at terminacion,
including decrzeased hematscrit, hemoglobin and mean cell volume.
Histopathologic examination of the full range of tissues and =rgans
failed to reveal evidence of neoplastic alterations at any exposure
level (Ritter, 1983).

. Groups of 20 male and 30-female Sprague-Dawley rats wers offered
diets containing 0, 10, 20, 50, 100 »r 200 ppm DS-3701 for 76 weeks.
No neoplasia was reported. Ulceration of the cornea was repo-ted.
Systemic effects were limited to reduced body weights and reduced
testicular weights at levels above 50 ppm (Long, 1978)}.

Mouse

50 CD-1 mice per sex per dose level were offered diets zontaining
9, 375, 750 =r 1500 ppm DS-3701 for 105 weeks (equivalent to 3, 53.6,
107.1 and 214.3 mg/kg bw day, respectively). Althecugh no tumor |
increases were reported that could be related to exposure, there was
an inverse relationship for the appearance of neosplasms with Increased
dosse. The systemic NOEL was less than 375 ppm in the diet based on
significant z2ductisn in rad cell czunt in the treated female groups.
The material s not considered to be an oncogen (Ritter, 1984°.
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SUBJECT: Risk Assessment for Chloroéhalonil Based on
Diamond Shamrock's Two Year Chronic Mouse Feeding

Study. cession No. 071541. N
Caswell No.(21SB
FROM: dervbert Lacayo, Statistician [, [.7 2 Ve s e
Mission Support Staff w Mt ane o/ { re. ay ¢

Toxicology Branch/HED (TS%769)

i
TO: Olanne Seavers, Product Manager Team $21
Herbicide Fungicide Branch.
Registration Division (TS=-767)

THRU: Bertram Litt, Leader ' %%; o5
Statistics Team, Mission Support Staff e
Toxicology Branch/HED (TS—769)

THRU: Reto Engler, Chief =~
Mission Support Staff

Toxicology Branch/HED {TS=759) 74 -
# 5’% s/les ]

The study data analyzed below indicate that chlorothalonil
{CTN) is a renal carcinogen in male CD-1 nmice. The weight of
evidence determination with--respect to human carcinogenicity
will be made by the Toxicoiogy Branch Cancer Review Committee.

e

Summary:

Chlorothalonil-has a potehcy factor Q1* of 2.4x10"2 for
exposure expressed in mg/kg bddy weight/day.

Background:

The Registrant submitted their own risk assessment.
Sufficient methodological detail was not given in their
Submission to determine precisely why the Diamond Shamrock
results were two orders of magnitude lower than that cbtained
5y Crump's multi--stage model (Ref. 1), where this latter
model was implemented is accordance to procedures recommended
Sy the EZPA draft guidelines.

B
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Study Descripricn: |

The Nacional Cancer Instictute Schidy (NCI-CG-TR-41, 1978)
contains evidence that CTN induces renal neoplasm in
Osborne-Mendel male and female racs.! This promoced Diamond
Shamrock Corporation to perform a second study in mice ("a
Chronic Diecary Study in Mice wich chnical Chlorochalonil,”
daced April, 1983) to test the null hypothesis chac chlorochaloniz
does nort cause kidney tumors. Theirl cwo Year feeding study
used 97.7% CTN, CD-l1 mice and was carried ouc by Bio/Dynamics.

Test mice were assigned randomly to four groups of &0
males and 60 females per treacmenc.: The ctreacment groups
consisted of conrrol, low, medium, and high dose respectively
as shown below. b

; 1

i

TABLE 1

Experimencal Design for the Chlorothalonil Feeding Study

NDose . Number of" Number of
Group (pem) Males Females .
I 0 .60 & _ 60
Ir 750 60 50
III 1500 60 60
IV - 30Q0 60 . 60

The study was iniciated February, 1980 and terminated afrer
24 months. All surviving mice were sacrificed at the end of
the study periocd. Animals dying or sacrificed during the
study or at termination were necropsdied.

Nualacative Analvsis:

The Registrant and D. Ritter, EPA Toxicologist, note
average survival in all grdups except high dose males: and
"food consumption and weight gain were comparable among
groups.” They both summarize the results by noting that
there is nothing in the study which would either cause the
zumor daca tc be excluded or cause difficulties in ics
interpercation.

Statistical review indicates no discernable strong dose
ralated trends in the mortality of the test animals. However,
a3z nczed by the Regisctranc, mortality is significantly higher
for high dose males when compared to controls (p = .07 by "=
Tlscher's Exact test). Second, female mortality by 18 monchs 132
w23 significantly higher than male mortalicy for corresponding
study grcups (p < .0l by Fischer's Exact test). These mortalicy
data are summarized below in Table 2. '

.
' o
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TABLE 2{
Curmalacive Mortalicy Ac §ix Month Intervals
i
{’ MALES ; ; FEMALES :
DOSE (ppm) | 6 12 18 z? ; 6 12 18 24 {
|
| v |
0 1 3 8 291 4 8 20 42 |
750 | o 2 10 3s | 2 3 iR 38 |
1500 Il s 7 8 26 | 3 6 17 37 |
3000 | 2 10 | 3 9 20 41 {
! !

¢ 3cdy weighets for boch male an& female for all treacment
groups means were comparable to controls for boch sexes.
Although significanet differences were not notved within eicher
sex, the female mice appeared to exhibit greacer variabilicy
for boch wichin and between group variances.

The tumors of greatest imcerest were renal tumors in malie
mice. The data are summarized in Table 3. :

TABLE. 3
Dose (ppm) 0_ 750 1500 3000
Zegponse 0/57 : 6/%9 4/59 4/56

Because the tumor rate rises then flattens out by 1500
ppm, it is clear chat che departure from linearity explains
the lack of a sctatistically significant dose~response trend
(p = .14 by the Peto or Armitage-Cochran tests). However, when
historical data are utilized (Ref. 2,3) it may be shown that
the effect is dose related. This is done by reasoning similar
to that given in Ref. 2. Using a background tumor rate of o
= .002 (estimated from dita in Ref, 3}, binomial distribution
theory implies that the probability of having 14 or more male
mice with renal tumors in a group of 231 is less than .000Ll.
Stated more formally, the dcose effect of chlorothalonil is
statistically significant at the p = .0C91 level, compared to
the referenced historical controls under the binomial distribu-
tion assumption.

Quantitactive Risk Assessment:

In addicion ro the renal tumors notad above, all rtreatment
groups (in both sexes) exhibited gastric carcinomas. These
are summarized bhelow. ’ -
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TABLE ?

Gastrié

(Number of Tumors/Number! of Animals at Risk)
|

0 ppm 750 ppm 1500 ppm 3000 ppm
|
Female ’
Squamous cell n/s7 2/60 6/58 s5/58
Carcinoma .
Glandular Q/57 1/6$ 1/%8 3/56
mocal a/s57 1/60 7/58 7/58 -
Male
Squamous cell 0/55 2/59 5/59 1/51 -
Carcinoma
Glandular 0/55 ---1/59 2/59 0/51

Total Q/55 3/59 7/59 1/102

Squamous cell and Glandular carcincmas are not normally
addicive. However, in this case Dr. L. Xasza, Staff Pathologise,
suggests that there may be evidence of multiple tissue tumors
that may be due to the same causative agent or mechanism.

_———

For risk assessment purposes we will use the rare renal
zumors rather than gastric tumors because that effect is detected
at a lower dose. The pioblem of the non menotonicity of the
dose response with the renal tumors can be dealt with by
eliminaring the 1500 and 3000 ppm dose groups as reccmmended
by the Crump multi-stage procedure and the Mantel/Tukey paper
(Ref. 6). This approach is consistent with EPA policy (sca
Ref. 4) that tends to select the data groups giving the
highest potency (Q1*).

Crump’'s multi-stage procedure was applied to the following
renal-tumor-data set where human equivalent dose is expressed
in mg/ka/day.
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TABLE 5

Renal Tumors

Human Egquivalent Dose 0o 8.2
(mg/kg/day)
Response O/S@ 6/59

The human equivalenct dose (in che absence of experimencal
daca) was calculacted by standard mechods (see Appendix for
formulas). !

The resulcs of che mul:i-ﬁtage modeling are given =elow.

MLE of Q1 | Zse of Q1*

1.31x10-2 ' 2.4x10-2 -

Note thart the Chi Square_wvalue is not shown, as it is no=
relevant because there are only two dose groups to fic. Note -
that the MLE (maximum likelihood estimate) of Q and Q1* are
close. Hence, there is a close correspondence between the pcint
estimate of the slope based_on dNe data, and cthe 953 uzper
bound on this slope.

Diamond Shamrock carried ocut their own independentc risk
assessment producing results which differ from curs by abouc
two orders of magnitude. This discrepancy might be reconciled
as follows:

L. If the Registrant used all. four groups without surface area
adjustment of the dose and if they used the mafimmn lfkxeliihocod
estimate for .pocency (instead of Q* = 2.4x107¢), <heir
estimate would be 2.8x10-3.

tion of say (6000/40)1/ ,)they would find a potency,

4,
* . -4° \_’/ ;
Ql , of about 2.45x10 3 tgmanion e 33

2. If the Registrantialso §er€%;mg§ a surface-area correc-
= l.

3. By working backwards from the Registrant's risk daca we have
found that their potency was about 2.28x10~4 to 2.46x10—%.
This includes the 2.45x10"4 value calculated above. Tha=
possibly clarifies the two orders of magnitude differences
between the results.

ot
(@]
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For ccmpleteness, we list two other possible sources of
error:
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1. The Registrant appears to count all animals on test while
Toxicology Branch reviewers|count only non-autaolyzed mice.

2. The Registrant appears to over estimate the "annualized
Daily Exposure” by not taking into consideration that a
worker will generally be exposed for only 1/2 his(her)
1ife time. -

]

Characterization of Risk: ‘

The risk for the TMRC and some of the published tolerances
(see Appendix for complete list) ite given below where the
risk are based on a Q" = 2.4x107°.

TABLE 6
('n
gxsosure émg/kc/dav) Risk

Celery .001073 10-5

Cucumber .0009407 10-3

Melons .002504 10~3 to 10™4
Zeans (snap) ;001225 10-3 .
Tomatoes .00359 10—¢ :
Cabbage .0009198 ©10™5

TMRC .011905 10-¢

Wwerker risks were octained from S.E. Noren's memo t¢C
« Zngler dated December 17, 1384 (Ref. 5}, the basic data
ané risks are given belcw.
TABLE 7

worker Risks Based on Ql* = 2.4x1072
and-100% Dermal Penetration

Grcund Application LADD? Risk®

Sprayer Mixer .30415 19-3

Aerial Application

Mixer ' .329 10=% £o 1073
Fflagman .31l 10-4
2ilot .00s | 104

2 LADD = Lifetime Averzge Daily Dose (see Appendix for detail).

5 Risk = Qp *xLADD ;

0
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II. FORMULAS !

];
I
i
|

LADD Formula

The Lifetime Average Daily Dose (mg/kg/day is approximated
Dy:

-+

LADD = (Dose acquired in one working day in’ ang/kg/day)

X (No. of working days per year with the chemical )/365

x {35 years of working) /(70 years lifetime)

! = (One day exposure) x(days kxoosed/vr) x (25)
' 363 (79)

Csnversion of nom to ng/kg/dayv

1l ppm in mouse diet = ,15¢0 mg/kg/day
Quick Conversion (for ppm_only)

1 ppm in diet for animal = (wt of‘diet in grams)
(We of animal in grams)

T= mg/kg/day for animal

-

Interspecies Conversion Factor

Let SA = Surface Area

Wy = body weight of humahn
Wa = body weight ofanimal
dp, = dose for human (mg/kg/day)
d3 = dose for animal (mg/kg/day)

I we assume the surface ares is proportional to w2/3 and
that equivalent doses (in mg/dav) arelysoporational to
surface areas, then dy, = d, x (WA/WE) .

For example extrapolation of mouse to an "egquivalent® human
dese can be done as follows:

l. Convert mouse dose which is usually in ppm to =g/kg/day.
<15 x (mouse dose in ppm) = mouse dose in ng/xg/day.

2. Therefore, 4 12

Human Equiv. Dose = (mcouse dose in mg/kg/day) x!25/565000)%/3
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STUDY: Tumorigenicity-Study in Rats.
LABORATORY: IRDC.

o ep—

STUDY NUMBER & DATE: 099-5TX-80-234-008 5/28/85 W. D. Busey.
ACCESSION NUMBER: 258759. Meio i%%?nq - 1yl9ys
MATERIAL TESTED: Chlorothalomil 98.1 % {con_tain:ingk % HCB cr less).

ANIMALS: Pischer 34L rats, 50 per sex per group.
METHODS:

Dosing: ' g.
Rats were offered diets containing 0, 800, 1600 or 3500 ppm for 116 weeks
(males) and for 125 weeks (femmles). These levels are equivalent to 40, 8O
and 175 mg/kg/day, rescectively.

.

Husbandry, Food Consumpticn, 3ody Weights and Observations for Zffects:
Standard GLP. '

Yacropsy:

. Standard GLP.

RESULTS: (Jaeger, R.B., 1985 WHO/JMPR monograph, 11/29/85)

"Survival was comparable in all groups, both sexes, “or the “irst 2L months.
Continuation on study decreased survival in high dose ma’es resulting in all
males sacrificed at 27 montks. Females were terminated on schedule at 30
months. The major cageside clinical observation included dark yellow urine in
high dose males and females ‘rom weeks 2T-91l. An increased brown, red staining
around the anogenital regicn of midl and high dose Zemales was also observed.
There was a significant body weight! decrease (10-29%) in high dcse males and

- females throughout study, as wvell as a 5-12% body wveight decrease in bdoth sexes

at the mid dose. There was 20 body weight reductiocr ia low dose animmls. Food

consumption was unaffected, except for an increase in high dose animals, genera’’y
towards the last half of the study.

"Mononuclear cell leukemia is a common finding {approx. 20%; in Fischer 3ki
rats at an average age of 2 years (so-called "Pischer ras leuke=ia"). In this
particular study there was az inverse relationship with dose iz <hat this findi-=
was oost pronounced in controls. This was supported by ~umercus hematological,
zlinical chemistry and micropathological findings. These effec=s vere most
noticeable in contrcis males. They included: decressed =3C, Ygn, Het, and plat=’a-
counts, with increased MCV, MCH, re%iculocytes, nucle=atad RBC a-d segmented e
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neutrophils. These changes were accompanied: by enlarged spleen at O and Lo
mg/kg, and are suggestive of a macrocytic normochromic regenerative anemia.
Also, in control males, there were increasesgin 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 this
disease. ‘ f

]

"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 ané serum glucose in high dose males
and females, increased urine volume and decr ed specific gravity in all treated
males throughout the study, and in all treated females initially (first wear),
but in high dcse females only, after the firs:i year. The relative kidney weights
were significantly increased in all treated mamles and in mid- dose and high dose
females only. Relative iiver 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 demonstrated p compound related effect on the
kidneys and stomach. In all dosed male groups and the high dose female zroup
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 micosa
in high dose males. .

"Histologically there was evidence of compound related effects on the kidners,
esophagus, stomach and duodenum. Non-neoplastic changes in the kidney ircluded:
chronic glomerulonephritis which increased in severity in a dose-related manner
in all groups; Jose related increase in cortical tubular hyperlasia in a.l 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 hyperplasia/Yyperkeratosis of the squamcus
mucosa of the esophagus (21l dose groups); increased mucosal hypertrophy of 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 uyperplasia/hyperkeratosis o the
squamous mucosza of all dose groups; increased incidences of foci of necr=sis or
ulcers in the glandular stomacH of all dose groups; increased incidence =°¢
suppurative prostatitis in all male dose groups (considered associated w=<h
treatment related renal lesions); complete involution of the thymus was Zncreased
in high dose males and all female dose groups. Interesting inverse dose related
changes included: chronic interstitial prostatitis (increased in control and lcw

dose male grours); increased incidence of medullary tumors of the adrena> /Contr=2

and low dose female groups); increased incidences of ostesschlerosis of =ze

femur and sternum (control females); and an increased incrdence of hasorhilic
cell focus/foci of the liver {control females - a common finding in agirz Tischer
3LL rats).

"Neoplastic changes associated with treatment were observed in kidnews and

stomach {forestzmach). Tubular adenomas and carcinomas, anaplastic rena’ zarcin-mas

and transitional cell carczinomas were observed in the kidney of treated =ats
only, being statistically significant in all Zcsed rats axcept low dose Zamales.
»

There was alsc z possible decrease in time ¢ “umor in high 4ose rats fc= renal’
adenomas z2nd carzinomas. There was no evidence however, “hat the occurrence »f
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cortical tubular hyperplasia or tubular cy#ts predisposed animmls to such tumors
gsince only 1/11 tumor bearing low dose tat? also hed a tubular cyst. This was
also true at the higher doses as well. |

"Papillomas and carcinomas of the s mous micosa of the stomach vere present
in treated rats only, but statistically significant in high dose females only.
Again, there was no evidence that hyperplasia or hyperkeratosis predisposed the
animals tq such tumors as the degre= or severity of hyperplasia/hyperkeratosis
varied from slight toc marked in these a.nin’n.ls, and wvas equally prevalent in
non-tumor bearing rats, although the severity of resporse incressed .n a dose-
related manner.” i

CORCLUSIONS:

Results of this study demonstrate that chlorothalonil produced renal adenomas
and carcinomas in Fischer 34L rats (both sexes) at > L0 mg/kg b.wt. (see Tables
1 < 5, appended). Secondary to this resr"onse was a dose-related increase in
papillomas of the stomach (0/60, 1/60, 1/60, 2/60 for 0, 40, 80 and 175 mg/kg
meles; and 0/60, 1/60, 2/60 and 6/60 for O, 40, 80 and 175 mg/kg females; see
Table 6, appended).

CORE RATING:

Guideline.

=
-a
Ca)
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TABLE 1

!
Incidence?® of Renal Tumors of Epithelial Origin, Original Report
]

!

H

i

Control L0 mg/kg/day 80 mg/kg/day 175 mg/kg/darx
M F F

Tumor Type M F ] ; F M F ] F
Tubular Adenoma .0 0 2 2 1 L »e11b 289
Tubular Carcinoma s} 0 S 1 2 2 =T LEDE S
Transitional-cell B
Carcinoma 0 0 o o 0 0 2b 0
Anaplastic Renal ‘
Carcinoma 0 0 0 (] 1 0 0 3
Total Animals ’
with These Tumors o} 0 *T 3 =7 25 =219 #8273

2Xidneys from 60 animals of each sex vere examined for all groups.
bTncludes one male with tubular adenoma and transiticnal cell

carcinoma. , ‘
#Statistically different from control - p<0.05 ‘Figsher's exact.tes<
##Statistically different Zrom control - p<0.01 (Fisker's exact
test).
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TABLE 2

|
Incidence of Renal Tumors of Epithelial Origin, Independent Evaluat

ion

)

Control 40 mz/kg/day 80 mg/kg/day 175 =mg/kg/day
Tumor Type M F ¥ F M F M F
Tubular Adenoma 0 0 3 3 5 10 T2 15b
Tubular Carcinoma 0 0 L 1 2 0 1Lka 12b

: 5
Total Animals i
with tumors 0 0 T 4d 7T 10e 19 2uhe

a, Inecludes 2 males with combined incidence of tubular ade=oma and
tubular carcinoma. '

b, Includes 3 females with combined incidence of tubular adenona
and tubular carcinoma. :

¢, TIncludes one female with a tubular carcincema, origizallyr
diagncsed as invasive lipomatcus tumor.

1, Includes one female with a tubular adenoma, originally Ziagnose
as negative.

e, Includes L females with a tubular adenoma, originally 4:iagnosed
as negative. *

4
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TABLE 3

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

A N
'

Fathological 4
Findin Control 40 mg/kg/day 80 /kg/day 175 mg/kg/day
g F__S mg/xXg g/Xg

Glomerulo -

nephritis 39/60 56/60 56/60 60/60

Cortical Tubular ;
hyperplasia 0/60 . T/60 9/60 22/60
s {
" Xidney Adenoma :
osr Carcinoma 0/60 - T/60 T/60 19/60

Sumber of Tumor

Searing rats g/0 0/7 0/7 3/19
with renal '

ayperzlasia

t
!
}
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Correlation of Renal Hyperplasia with Tubular Adenoma

\

Pathological
Finding Control

and Carcinoma, Independent Evaluation (Males)

Chronic pro-
gressive L7/60
nephropathy

Focal Epithe-

lial Hyper- 0/60
plasia (Prox.

Conv. Tub.)

Epithelial

Hyperplasia 0/60
(Prox. Conw.

Tub.)

Kidney Adencma
or carcinoma 0/60

Number of Tzmor ,
bearing razs a/0
with renal
hyperplasia

h? mg/kg/day 80 mg/kg/day 175 mg/kg/day

s2/60

! 6/60

32/60

7/60

617

s4h/60

20/60

30/60

7/6C

S T/T

5T/60

6/50

36/50

19/29
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TABLE 5

Correlation of Renal| Hyperplasia with Tubular Adenoma
and Carcinoma, Independent Evaluation (Females

Patholigical ;
Finding Control 40 mg/kg/day 80 mg/kg/day 175 mg/kz/day

\ N
Chronic Progres-

sive Nephropathy 45/60 L9760 L7/60 51/50
Focal Epithelial ;

Hyperplasia 6/60 22/60 34/60 k2760 -
(Prox. Conv.

Tub-)

Epithelial EHEyper- i

plasia (Prox. 5/60 35/60 39/60 L8740
Conv. Tub.) ?

Kidney Adenoma

or Carcinoma 0/60 L/60 " 10/60 24750
Number of T :or :

bearing racs a/0 L7y 10/10 21/24
with renal

hyperplasia

The incidence of papillomas anrd carcinomas-of <he s=smach were
dose~-related, but statistically significant only ia hig=x jose
females {0/60, 1/60, 1/60, 2/60 for males and 0/6C, 1/62, 2/60, and
6/60 for females at O, 40, 80 and 175 mg/kg dose levels, respectively)
[See Table 6]. Although there was no apparent correlation between
forestomach tumors and the incidence of hyperplasfa or =yperkeratosis,
the non-neoplastic changes may have been obscured 5y the progression
to tumcr. Nonefﬁeless, there vas a dose-related iacrease in the
severity of hyperplasia/hyperkeratosis in the forestomaczh.

f

|




TABLE 6

Incidence® of! Tumors in the Gastric Mucosa

i3
|
i
i
!

Site/ Control L0 mg/kg/day 80 mg/kg/day 175 mg/kg/day
\Tumor Type M F ] E T ® E "X F
i

Forestomach/ :

Papilloma: 0 o | 1 1 1 2 2 6*

Squamous

Carcinoma: 0 0 0 0 0 o 1l 1

Total number

of animals ﬂ

with fore- ;

stomach :

tumors: 0 0 . 1 1 1 2 3 T
Fundal stomach/

Mucosal polyp: 1 0 f 0 o 0 0 0 0

Adenocarcinoma:0 0 Q 0 0 1 0 ]

3Stomachs crom 60 animals of each sex weres examined. -
Statistically different from control - p <9.05 {Fisher's exact test;
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. TUMORIGENICITY STUDY WITH
|
CHLOROTHALONIL IN RATS

' INCIDENCE OF PRIMARY

¢

DOSE LEVEL . RENAL TUMORS OF
(mg/kg/day) - EPITHELIAL ORIGIN
MALES FEMALES
0 "~ 0/60 0/60
40 __. 7/60* 3/60
80 | 7/60* 6/60*
175 19/60** 23/60%*

(/“—"{ il lrse T O (el
t .

* P<0.05 (FISHER'S EXACT TEST)
** P<0.01 (FISHER'S EXACT TEST)

N8.84.2
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TUMO?IGENIFITY STUDY WITH

CHLOROTHALONIL IN RATS

INCIDENCES* OF GLOMERULONEPHRITIS,
TUBULAR CYSTS, AND HYPERPLASIA
IN MALES

i

DOSE LEVEL (mg/kg/day)

MICROSCOPIC
FINDING ‘. 0 40 80 175
GLOMERULONEPHRITIS
 VERY SLIGHT 15 4 5 0
SLIGHT - 24 19 8 2
MODERATE 11 28 21 15
MARKED 1 5 23 43
TOTAL - _ 51 - 56 57 80
TUBULAR CYSTS 4 15 19 34
l .
CORTICAL HYPERPLASIA 0 7 8 22
PAPILLARY /PELVIC :
HYPERPLASIA 0 8 11 10

*KIDNEYS FROM 80 RATS WERE EXAMINED FOR EACH GROUP

| ]
(W) }
(£
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TUMORIGENICITY STUDY WITH
CHLOROTHALONIL IN RATS

|
INCIDENCES* OF GLOMERULONEPHRITIS,
TUBULAR CYSTS, AND HYPERPLASIA
IN FEMALES

b
T

| DOSE LEVEL (mg/kg/day)

MICROSCOPIC
FINDING . 0 40 80 175
GLOMERULONEPHRITIS
VERY SLIGHT 12 18 9 3
SLIGHT ' .21 14 8 5
MODERATE a 19 28 23
MARKED 3 2 9 25
TOTAL 44 53 52 58
. TUBULAR CYSTS 2 14 28 37
CORTICAL HYPERPLASIA 0 8 21 17
PAPILLARY /PELVIC

HYPERPLASIA v 1 1 2 2

*KIDNEYS FROM 60 RATS WERE EXAMINED FOR EACH GROUP
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TUMORIGENICITY STUDY WITH
CHLOROTH%&LONIL IN RATS

| INCIDENCE OF POLYP OR
ADENOCARCINOMA OF

DOSE LEVEL !  GLANDULAR MUCOSA —
(mg/kg/day) IN THE STOMACH
| MALES FEMALES
0 ’ 1/60 0/60
10 0/60 0/60
80 | 0/60 1/60
175 0,/860 0/60
1% <

L 73 LI
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TUMORIGENICITY STUDY WITH
CHLOROTHALONIL IN RATS

INCIDENCE OF SQUAMOUS
DOSE LEVEL !  CELL PAPILLOMA AND
(mg/kg/day) ~ CARCINOMA IN THE STOMACH

MALES' FEMALES
0 " 0,/60 0,/60
10 1/60 1/60
80 | 1/60 2/60
175 3/60 7/60%

* P-0.05 (FISHER'S EXACT TEST)

Nis8,.85.3

(W1}

(3}

)
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TUMORIGENICITY STUDY WITH

| CHLOROTHALONIL IN RATS

!

INCIDENCES* OF HYPERPLASIA/HYPERKERATOSIS
IN THE FORESTOMACH
"IN MALES

i

DOSE LEVEL (mg/kg/day)
DEGREE OF HYPERPLASIA

/HYPERKERATOSIS 0 .40 8C 175
VERY SLIGHT 0 2 1 0
SLIGHT 2 15 8 3
MODERATE 1 34 33 20
MARKED .0 9 18 37

TOTAL H?CIDENCE 3 58 58 60

' sSTOMACHS FROM 60 RATS WERE EXAMINED FOR EACH GROUP

frove
(51}
&

NHW/8.83.8
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TUMORIGENICITY STUDY WITH
CHLOROTHALONIL IN RATS
!
INCIDENCES* OF HYPERPLASIA/HYPERKERATOSIS

Ig}r THE FORESTOMACH
| IN FEMALES

DOSE LEVEL (mg/kg/day)

DEGREE OF HYPERPLASIA

/HYPERKERATOSIS 0 40 80 175
VERY SLIGHT 2 3 2 0
SLIGHT 3 28 14 3
MODERATE 0 21 30 26
MARKED 0 10 T14 a1

()

TOTAL INCIDENCE 80 80 60

sSTOCMACHS FROM 680 RATS WERE EXAMINED FOR EACH GROUP

(W]}
-1

[ Sy

NHW/8.85.9
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DATA EVALUATION REPORT

STUDY: Chronic Mouse Feeding Study
LABORATORY: Biodynamics Laboratory, East Millstone, NJ

STUDY NUMBER & DATE: prx—?9-oxoz

ACCESSION NUMBER: 071541 !

MRID: i
MATERIAL TESTED: Technical Chporochalonil 97.7% y

ANTMALS: CD~1 Mice males and females
1
Y
ENVIRONMENTAL PARAMETERS: Standard GLP

METHODS:

HUSBANDRY: Standard GLP

ROUTE OF ADMINSTRATION: Dietary, prepared fresh weekly with samples of test
material taken for analysis.

LEVELS OFFERED: 0, 750, 1500 and 3000 ppm.

SCHEME OF ADMINISTRATION: 60 mice/sex/group. Control and treated diets ocIifered ad
libitum.

OBSERVATIONZ: Dailv for mbrtality and gross signs of toxicity. Weeklv complete
physical exam. Body weight and food consumption - pretest, theu weekly through
week 14; biweekly on weeks 14 through 25, then monthly thereafter until completion
of the experiment.

BIOLIGICAL MEASUREMENTS: .

Blood samples we.e obtained by orbital ouncture, 10/sex/group, at 12, 18 and
24 months. ?aramqters measured were:
|
Hemoglobin Hemaotcrit Red cells
Total leukocvtes Differential leukocytes Red cell morphology

20ST-MORTEZM ZXAMINATION:

© Gross =xamination was made of all snimals dead or dying during the study
and on all survivors of the 24 month test period. Survivors were killed
by exsanguination under ether anesthesia. The following tissues were Teserved
in 10% neutral buffered formalin for subsequent histopathological examination:
(%)} zrzan weights obtained.

; i

(#)

3

:

7l 5
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Adrenal®* .Aorta Bone
Bone marrow * Brain* Esophagus
Eyes (in Bouin's ‘ Gallbladder Gonads* (in Bouin's
Solution) ! Solution) "
Heart* | Intestine Kidneys*
Liver* ! Lungs Lymph nodes
Mammary gland ; Pancreas -Nerve
Parathyroid % Pituitary Preputial Gland
Prostate | Salivary Seminal vesgicle
Skeletal muscle : Skin Spinal Cord
Spleen* : Stomach Thymus
Thyroid { Tongue Trachea
Urinary bladder : Uterus Gross lesions
‘ o
OBSERVATIONS:
@
Mortality - Average su¥v1v31 ir all groups was good except for the 3000 ppm
males which showed a decreased average survival time when compared to that
of the controls:
+ AVERAGE DAYS SURVIVAL TABLE
MALES FEMALES
DOSE DAYS* FULL SURVIVORS? | DAYS FTLL SURVIVORS
{
Control $60.6 31/60 I s8s.8 18/60
. | -
750 ppm T 660.3 25/60 I 509.0 21/60
I
1500 ppm 675.1 33/60 % 624.0 23/60
i
3000 ppm 510.2 21/60 ' 590.6 19/60
*“'-~i "
Average number of days on test per group. Does aot included animals
dying by accident.
t Nuﬁera:or = rotal animals alive at 735 davs or more. Denominator =
total animals begun on test.
Tood consumption and weight gZain were comparable among the groups.

“ Decreased hemoglobin, hematocriz and red cell values were reported in high
dose males at 24 meonths and in high dose females at 12 and 24 months.
Hyperplastic bone marrow was reoorted in all treatment Zroud males and females.
Hyperplasia of the splenic red pulp was noted in the male traatment groups.
demosiderosis was not a prominent findiag in this sgudyv. .

: 152




POST MORTEM FINDINGS:

GROSS NECROPSY i

Relative spleen weigzts were reported in the high-dose females; no significant
pathology was reported, however. Spleen enlargzement occured in the mid- and’
high-dose males. Ovariian weight ratios were decreased in all treatment groups;
no histopathological findings were associated with this, however. The same
was true for the relarive testes weights in the high—-dose males. Kidney
weights were significantly Increased (p< 0.01) in all treatment groups. We
consider this finding to be dose-related.

Compound related effects in the kidney were described as renal enlargement,
discoloration, surfack irregularities, pelvic dilation, cysts, nodules and masses
in all treatment groups. No other compound-related effects in other organs or
tissues were reported.

MICROSCOPIC EXAMINATION
Stomach @

The incidence and severity of hyperplasia and hyperkeratosis of the esophagzeal
squamous mucosa in treated males and females was significant and was considered
to be dose—relatad. This was not seen control animals. There was a significant
increase in gastric squamous cell tumors in the 1500 ppm females but this was
not dose related. Glandular epithelial tumors were present in the treated
groups but not in statistically significant =zumbers. See Table I.

Kidney

Chronic glomerulonephritis was seen in all groups, but the incidence was =ot
significantlv different among them, although it was higher in the 3000 ppm mnales.
‘Increased tubular degeneration was noted in T30 and 1500 ppm males and in the
1500 ppm females. Increased incidences of corzical cysts were seen in all

treated males and i the high dose females.

Adenomas and carcinomas of the cortical tubules were increased in all treazment-
group males but not in females. See Table I ZIor the iacidence of these lesions.
The only neoplasm seen in the females was one renal hemangiosarcoma in a Zow-
dose female. |

i

DISCUSSION!: 1

“Chlorothalonil has presented evidence of nephrotoxicity in earlier studies
rats, mice and dogs, predominantly in males. In an NCI rat study [(NCI, erfc)!
there was presumptive evidence of adenomas and carcinomas of the renal fubula
epithelium. Although primary renal tumors are rare in rodents, there was no
positive trend for elicization of adenomas and carcinomas in the renal corti
tubules of male mice in zhis studv, and therefores the evidence for tumorigen
of chlorothalsnil in the kidnev remains elusive. The effects on the xidnev,

this studv, are nonetheless considered compound -elated ...".

i
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CONCLUSIONS:

CTN produces evidence of hyperplasia and/or tumorigenesis in the squamous cell
and epithelial cell layers of the esophagus and stomach in males and females.
Ia addition, renal neopﬂasms not seen in control animals were reported in males
only; their incidence, dlthough statistically significantly increased ovar that
of tne controls, did not appear to be dose-related.

|
A no-effect level for chronic effects has not been demonstrated in this study.

Overall, we conclude thdt this study presents evidence that CIN can Induce gastric
and renal neoplasas in 1 mice.

CORE RATING:

1
i

For Chronic effects: Srpplemencalz not repairable.

1
For Oncogenic effects: Guideline.

l From: Jaeger, R.B., et al. WHO/FAQO Report, 1583, Geneva.
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TABLE I°

NEOPLASMS IN MALE. CD-1 MICE FED CHLOROTHALONIL IN THE DIET FOR TWO YEARS

STUDY # DTX-79-0102

|

!

j KIDNEY

5

éontrol 750 ppm 1500 ppm 3000 ppm
Tubular Adenoma §0/60 3/60 4/60 2/60
Tubular Carcinoma lorso 360 0/60 2/60 )
Total Neoplasms 0/60 6/60 4/60 4/60

The One-Hit Slope Cee%ficient B(1) =9 .37 x 107% mg/xg/day~!

i
Based on the response of the 750 ppm mice Risk = B x 12, 6(2) Exposure =
0.0118 mg/kg/day~! x 0.0.01305 mg/kg/day (the T™RC) = 1.54 x 10—4

GASTRIC

Control 750 ppm 1500 pom 3000 ppm

Squamous Carcinoma . 0/60 1/60 5/60 2/50 .
Glandular Carcinoma 0/60 1/60 2/60 /60
Total Neoplasms 0/60 2/60 7/60 2/60

The. Oneé=#it Slope Coefficient B = 54.06 x 1075 mg/xg/day~!

Based on the Squamous Carcinoma response of the 1500 ppm mice, Risk = B x 12.6(2)
x Exposurd = 5.12 mg/kg/day=% x 0.01305 mg/kg/day {the TMRC) = 6.68 x 1075,

(1) Slope Coefficient calculated by Roger Gardner, 1/30/84.

(2) cube root of the ratio of human body weight o mouse dcdy welzht.




{EOPLASMS IN FEMALE CD-! MICE FED CHLOROTHALOPNIL IN THE DIET FOR TWO YEARS 8

Study # DTX 79-0102
KIDNEY

Jo lesions were reported in this organ.

GASTRIC
E ]
Control 750 ppm 1500 ppm 3000 ppm
Squamous Carcinoma  0/60 2/60 6/60 5/59
H

{
5landular Carcinoma! 0/60 1/60 1/60 2/59
i

The One Hit Slope Coefficient 8(1) = 7.09 x 10~5 mg/kg/day~! is based on the
Squamous Carcinoma response of the 150C ppm females. Risk = B x 12.6(2) x Exposure.

Risk = 8.93 x 10~% x 0.01305 mg/kg/day (the TMRC) = 1.75 x 1073

(1) B value calculated by Roger Gardner, 1/30/84%.
(

[5S)

3
/

Cube root of the ratioc of human body Jeight to mouse body weight.

S




TUMORIGENICITY STUDY WITH
| DS-2787 IN MICE

| NO. OF ANIMALS
INITIATED ON STUDY




<

\
Y]
(%)

CHRONIC MOUSE STUDY WITH
TECHNICAL CHLOROTHALONIL

————— ﬂ—-——-—-—-—————-——-

DOSE LEVEL
(PPMD

i

!
i

. SURVIVAL

. 18 MONTHS

i

S2/68

58/68

S2/08

47/58

48/

42/68

43/68

48/868

24 MONTHS

MALES FEMALES

D S S S G S

i8/68

21/68

23/68

19/68




CHRONIC MOUSE STUDY WITH < .72
TECHNICAL CHLOROTHALONIL

| |
INCIDENCE OF TUBULAR ADENOMAS
AND CARCINqMAS

|

DOSAGE

@ PPM 758 PPM 1588 PPM 3808 PPM

MALES

8/53 | 6/68 4/68 4/68
FEMALES

B/; 8/68 8/6@ b/sa

166




CZ7718
CHRONIC nons STUDY WITH TECHNICAL CHLOROTHALONIL
INCIDENCE OF : GLOHERULONEPHRITIS. TUBULAR DEGENERATION
| AMD CORTICAL CYSTS
% DOSAGE_(PPM)
! 0 750 1500 3000
MALE :
GLOMERULONEPHRITIS: Q
VERY SMALL AMOUNT | 10 7 2 5
SMALL AMOUNT ' 4 5 2 11
MODERATE AMOUNT 5 4 6 15
MARKED AMOUNT 1 1 0 2
TOTAL 20 17 10 33
TUBULAR DEGENERATION: 4 13 23 3
CORTICAL CYSTS: ] 22 23 36 33
FEMALE .
GLOMERULONEPHRITIS:
VERY SMALL AMOUNT 0 1 0 3
SMALL AMOUNT 2 3 0 u
MODERATE AMOUNT 3 6 4 7
MARKED AMOUNT 1 3 1 1
TOTAL 6 13 5 15
TUBULAR DEGENERATION: 2 2 10 4
CORTICAL CYSTS: g 3 g 2




— CHRONIC MOUSE STUDY WITH

TECHNICAL CHLOROTHALONIL
e —————————— e e e
|

| |
INCIDENCE UF ANIMALS WITH
GASTRIC TUMORS OF ALL TYPES
!

. DOSAGE

@ PPM 758 PPM 1588 PPM 3888 PPM

MALES

1/68 S/68 7/6@ 4/60
FEMALE?

8/68 /68 » 7/68 8/58

138¢



CHRONIC MOUSE STUDY WITH
TECHNICAL CHLOROTHALONIL

INCIDENCE OF ANIMALS WITH
GASTRIC TUMORS OF ALL TYPES

. DOSAGE

@ PPM 758 PPM 1588 PPM 3888 PPM

MALES
1/68 S/68 7/53 4/606
FEMALE§
’B/& 3/68 » 7/68 8/58

13s



CHRONIC MOUSE STUDY WITH . ;s
TECHNICAL CHLOROTHALONIL
---—% -------------------

!

INCIDENCE OF ADENOMATOUS DIVERTI-
CULUM OR POLYP AND CARCINOMA OF
' GLANDULAR| MUCOSA

DOSAGE

@ PPM . 758 PPM 1588 PPM 3888 PPM

MALES

1/68 2/68 2/60 2/68
FEMALES

E

85/08 1/68 3/68 3/58

159



"CHRONIC MOUSE STUDY WITH .}
TECHNICAL CHLOROTHALONIL

INCIDENCE OF ADENUMATOUS DIVERTI-
CULUM OR POLYP AND CAREINOMA OF

- GLANDULAR MUCOSA §

DOSAGE

8@ PPM 758 PPM 1508 PPM 3808 PPM

MALES
1/68 2/68 2/69 2/68

FEMALES

8/08 1/68 3/68 3/58




CHRONIC MOUSE STUDY WITH < .7:d
TECHNICAL CHLOROTHALONIL

INCIDENCE OF SQUAMOUS-CELL

PAPILLOMA AND CARCINOMA
|
|

DOSAGE -

@ PPM 758 PPM 1588 PPM 3880 PPM

MALES

8/ 2/68 5} 68 2/68
FEMALES =

8/68 2/68 6/ S/58




CHRONIC MOUSE STUDY WITH
TECHNICAL CHLOROTHALONIL

!

INCIDENCE OF HYPERPLASIA A@D HYPERKERATGSIS
OF THE SQUAMOUS MUCOSA IN THE FORESTOMACH

|

DOSAGE (PPM)

e 758 g 1568 3200

HYPERPLASIAs S -

MALE 1/860 21/6é 42/60 38/60

FEMALE 2/68 21/60 ; 41/608 43,58
HYPERKERATOSIS:

MALE | B/8ﬁ~i 44/60 S@/60 S3/80

3/60 | 45/60 43/860 4S.39

FEMALE
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Co POTMENS TWES DEIMOCE IN CO-1 NICE L.y
WISTERICAL COMTRER. DATA

- wALES FOMLES
Source®/ Effectes Mean Range of Effectea Mean Range of
Tissae e 127 1 Anioals Incigence(d) Incidences(3} Animals Incigence(®) incigences
4 /X idney atenans 371430 0.2 Q- 1.3 l 37190 0.2 0 - 1.7
caFclinoRas &/16090 0.3 Q- 1.7 : 0/1690 [+] a—
i .
a/Stomach pelyp 3/1690 0.2 0-3.3 | 0O/w o —
amenocarcinama  2/1890 0.1 0- 1.7 | /w0 0.3 0-2.0
squansus-cell . 071490 [+ ——— R TR 0.1 0 - 1.7
carcinana !
3/Kidney adencma 1499 1.0 -—- : 07102 [4) —
carcinama q/99 1] .o- ! 0/102 0 P
3/Stomach JOENOCATCinoEa 3i99 3.0 - &/102 &.0 PO,
SQUANDUS 1,99 1.0 .= 0/102 0 -~
sapilloma
1,
s'Kidney asenoma ' 057 ] —-- !’\ 0/53 o ———
carcinasa 0/57 0 ;3 c -
C/Stomach polyp Gra? c -—— . 0/%é o —
aenocarcinama 0167 0 -—- 0/46 Q .-
SPUAROUS 0/e7 ] - O/ 0 ———
paplllame !
sguineus~-cell Q/67 0 —m- 0/%6 ] -—-
cagcinama
SiKidney adenana 3/815 0.8 ——- 01799 0 ———
carcinasa 0,815 Qe .- 0/799 0 ——-
J/Stomach IQUAROUS 1,748 0.1 -. 2/75% 0.3 ’ en- .
papilloss
squamous~cv 1l 0/788 0 ——— 17758 0.1 .-
carcinana

*A - International Resesrch anc Development Corpecation tadulation of fingings fram two-year studles
totalling 7490 CD-1 sice of cach sem L——

8 - Homburger, F. 2t. al., Aging changes in CD-1 Ham/ICR mice rearec unger standard laboratory
congjtions, 3. Matil. Camc. Inst. 55, 37, 1975

~
~-

U - 8io/dynamics, Incorporated tadulatiom of findirgs from 16 chronic studles in (D-1 mice

- Dlamona Shamrocx Study, "A Chronic Dietary Study ln Mice eitn 05-3701 (conducied at Bloscynamics. Inc.:
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TOXICITY STUDIES WITH
CHLOROTHALONIL IN RATS

D SN G N NS GED AN TED GED D WD T TS
- D G D D D D S .

| ! Yo Pt corindd
) L 35 /357 cmmivgt Tad Enerpe—
TWO YEAR RAT STUDY (1964-1966
DOSE LEVELS: ©. 1588, 15088 PPM 0.
T et (resormadt afen 2] ot cefit)

apiens i [Claty ek - | i
TW0 YEAR RAT STUDY (i1S64-1968) IsmasF

DOSE LEVELS: O, S228 PPM Y greth
Ko Bmwty - Tobn bagicdngpl, - 2o, Alespaiin! catkantiz- .
EIGHTESN “CNTH RAT STUDY (1966-1967)sm/i57
_DOSE LEVELS: 2. SB8, 1898 PPM,so7ow—
A TR T e e T
THENTY=TwZ wczZK RA™T STUCY (1887 z5m/3F
DOSE LEVELS: 8, 250. See, 758.
ar Bt @...(;, ' 1508 PPM
<. detey - rwla-f Secedd vy ,{-fublf’; ef
TWO YEAR RAT STUDY (1388-1S70) =n/o?
DOSE LEVELS: 8. 4. 18, 28. 36,
NCEL = Opp~—~ 50 pp"
€ "“"-“‘aat?

L meCaan gf. e b, corie E A VA ST St

A‘?“_: r\)- JIthM - M)'s‘“’

ot Lasv
FOUR MONTH RAT STLIY (L8732 1sm/i5F
DOSE LEVELS: 8. 1. 2. 4. 15, 3@,
_ | 68. 128 PPM
E ar K St maf [abelRR Mk
= 17

T e agw wiabd b by
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(VS A V)

REPOR%ED RENAL LESIONS IN TOXICITY STUDIES
WITH CHLOROTHALONIL

!
!

ALTERATIONS IN THE DEEP PROXIMAL #UBULES OF HYPERTROPHIC AND
HYFERPLASTIC NATURE |

- CHARACTERIZED BY FAIRLY LARGd POLYGONAL CELLS WITH PALE
VACUQ?.ATED CYTOPLASM OFTEN CONﬂAIIIlG GRANULAR YELLOW GREEN
P1G7ZNT

- OILATED TUBULES
\ (!‘
DEGENERATIVE CHANGES IN TUBULAR EPITPELIUH

- PROTEIN IMBIBITION, PIGMENTATION. CELLULAR DISSOLUTION
HYPERPLASIA OF THE CAPSULAR EPITHELIUM OF THE GLOMERULUS
DILATATION OF THE LOOP OF HENLE

70NE BETWEEN CORTEX AND PAPILLA MARKED INCREASE WITH A LOOSE
LACE-LIKE APPEARANCE

CHANGES CHARACTERIZED BY PROTEIN IMBIBITION. TUBULAR HYPERTROPHY.
IRREGULARITY AND VACUOLATION OF THE EPITHELIAL CELLS OF PROXIMAL
CONVOLUTED TUBULE

!
i

RENAL CYSTS

VACUOLATION OF EPITHELIUM IN COLLECTING TUBULES




CORRELATION Bfi'-JTWEEN THE
OCCURRENCE OF; TUMORS AND
TUBULAR HYPERPLASIA IN
THE KIDNEY, (IN RATS)

DOSE LEVEL MALES FEMALES

(mg/kg/day) TUMORS HYPERPLASIA TUNORS HYPERPLASIA
(chronic) {subchronic) (chronic) (subchronic)

1.5 - -
3.0 | ; - -~
10 - -
.40 + + + -

80 + ! + + -
175 + | + + +
375 + +
750 ‘“ + : o

1500 + +

175

NHw/8.83.13
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CORRELATION B!ETWEEN THE
OCCURRENCE OFE TUMORS AND
TUBULAR HYPERPLASIA IN
THE KIDNEY (IN MICE)

DOSE LEVEL MALES FEMALES

(ppm) TUMORS HYPERPLASIA TUMORS HYPERPLASIA
(chronic) (subchronic) (chronic) (subchronic)

7.5 - -

15 - ' -

50 - -
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DATE:

UBJECT.

FROM:

T0.

november 28, 1278 : ]

Review of NCI Carcinogenesis Report on Chlorothalonil. Caswell#477

#4.... Spencer, Ph.D. et ;
Toxicolegy Oranch/HED ° }
R. Gessert, OWM ! ’
Acting Ceputy Zranch Chief ;
Toxicolcgy Lranch/HED !

|

Carcinogenesis feview of NCI Report.. .

|
taterial tested: Chlorothalonil, (Ztl,s,s-tetrachloro—1,3-benzenedicarbo-

nitrile)

(1) batch of 38.5% purity also consisting of 1.24% pentachlorotenzenonitriie,
0.05% cther tetrachlorodicyancbenzene isomers and smaller quantities cf
other psrtially chlorinated dicyanocbenzenes.

) tatch of 28% purity also consiiﬁing of 0.£% pentachlorobenzonizrile,
.2~ otrer tetrachlorodicvashenzene! isomers and smaller gquantities of
ther partially chlorinated iicyanobenzenes.

f

{1) batch of analytical grage {93.7%) chlorothalonil.
e tast materials were stored in their original glass containers zt 4CC.

Arnimals tested:

f1) Ostorne-‘lendel rats cttained from Eaztteile erorizi InsTotute,
Coiumbus, Chio.
z SEC2FY, rusrid mice ontaines from M.R. Schmidt, Tadison. JisCInsia.

“ne r3%1 were guarantined for {7, cays and the mice were reid o
sricr to use in the studies. Zcth species were 25 days L1d «-2n placeg

-

"

Ciet c<rely ground hayne Lab. Slox. to which appropriate zrounts

zf - ~zrial werg added. N cre-mixz was made by hand-aixirz antc was
furs 2 to the agprcpria:e ccrcentration. Two percent {27, of th
feed onsigted of corn 0il wnich uas added after the test ¢r=-mix

=25 10 tre diet. The Tinal addition o7 2% sy weizht 37 zcetcore
“85 tne firal diet waz mecranicelly ~ixed far at Teast I ninutes.

P8 FORes 1320-6 Q€ 376




be
~
.

- - 5 ’

ived feed was kept ng loncér than (1) week. The test material mixed in
the agiet was found to be stable at ambient tempertures for that period.

-5 were treated initiaiis for {1) weex at 20,000 ppm a~d 10,000 ppm for
~icn-dosed and low-dosed crouos re#pectfveiy. After the (1) week period,

-ne 30/sex 1roups were excosed =0 bne-half the previous Zosages for the
s.cceeging 79 weeks. Afier 80 weeks of treatment the animals were observed
Scr from 32-31 weeks pricr L0 sacr?fice. .

“ice were on study for %1-32 weeksl 50/se«/dose were trzated with diets

containing 20,000 ppm and 10,000 ppm in the high and low dosed groups

respectively for 2 weeks. i )

a2 treatments were then reduced| to 5000 ppm and 2500 opm for the two

aces for tne following 78 wee¥s. A final 11-12 week cbservation period -
n

. . 3 I, .
Famales were treated like zhe males in the first 2 weeks but :hen'respect1ve
20,290 and 10,000 pom groups were given diets of 10,000 znd 2300 ppm for the
rexs 12 weeks. The dosages weretsubsequently reduced respectively to 5000 ard

~Aro-
el
&

220 spm for the reraining 68 weeks of treated diet. An 11-12 week observation
eriod was also employed srior ol necropsy of these anirais.

30tn rat and mouse studies contained ccntrol groups of only i0/sex. Control
zrcuzs of cn-going studies which over-lapped these two carticular studies in
-i-e .zre groused tzgether for statistical analysis of t-e przsent studies.
Sooied controls numseri63/sex, for rats and 60/sex for mice.

“ais contrcl groups of —ica werz not obtained from the szme supplier.

S--- r=,diBs .2re “reataz ozssenzialiy The sare “9r ooser 3TicC Zurposes.
te--21% wera goserved 27 23iiswznd -seigred 3t reculer itI2rvzls aith paiTeiiio
£ — PP - P R

Ir Tasses 3T Lne welgniThI:

teiezTg mapingnq ozt ~iinc23l cozarvaticn were 2150 saécriFiges anc necropsied zs
277 25 tngse s.rvising the treztment. ‘ticrosconic 2xa~ ngticn included the
27lza%ng Itssues snir. Tungs znd srononi, trichea, STU2 érs GCone marrow,
sz izer, i red sal-eary giEng, frer, 3301 zladder {mice cniyl,
Tarz cn ez=-ne, Sarne iniestine, wiz-ey. _rinary bleadcer,
ot n ce-zthyroid, marmary glarnd, ctrcsiate or uterus,
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Staining was routinely H & E but different if need indicated.

2esults in Rats ‘ !

A S A
~cervations were anaiyzed to check for surv1yal rates in treated animals.
Srowth curves showing a depression of growth jrate when compared 1o t1e
-atched controls im each sex were produced.

-
nly estimated male survival rate probabilities were reduced for trezted
znimals (p = 0.002). ’

ieoplasms in the tubuiar epithelium of the rdt kidneys were observec
aistologically. !

MALE FEMALE
Hatched Low High = ¥atched Low Hich
Control Dose Dose ' Control Dose Dos2
carcinoma 0/10 1/45 3/49 9‘ 0710 1/48 2/52
‘ i
~denora /10 2/45 1/49 ' £/10 0/48 3/88
Total 0/10 3/45 4/49 G/10 1/48 5/50

Zenal “umors are rareiy observed in other contrai Osborne-Mendel rzis at
-nig laboratory. The relatively high incidence in-this bioassay of tubulzr-
cell rznal tumors in dcsed rats indicates a compound-relzted effect. In
addition, a transiticral-cel® carcinoma, a carcinssarcomz, 2 lipcsarcona.
znd a hamartoma were recorded in low-dose male raT Ridrsad?

zased on the histopatsologic evaluation, the results indicate t-zz ~lors
-nalonil induced renai neoplasms in the rats under the comditiorz -° zh::z
Sicassay.

~he results of the Cocaran-Armitage test on the incidence of mais rzt With
~arciroma, tubular-ceil adenscarcinoma, adenoma, azdenocarcinoma, Or 3api.rary
=denc—3 of the kidney are significant (P = 0.025} using the pooi=d cantrsis.
Tizner exacs comozrison >f-the incicence in Ine high-Zose grzuc #ith
ia the pooisd-control g¢roup shows 3 P value of 0.033, whicm i3 abcwve

25 level for significznce when the Bonferrcni inecuality -rizerign is
r muitiple corzerison. Hgstodca? records <% this sigcesser --cgre™ 2t
soratory indiczte an incidence of tubuiar-cell ademomas im o~zie ras
0 (1.25 ; w=ith no other renal tuwors cccurring.

b
D

ct

-

H

it
N 3
DD
O

FECA NN N

ey O

Y-

-
£ 3/

L

ra~-Armi<zge test on zIne incidence of “esmale -3 w1t~
., carcincmas, tabulz--cell adenc~as or Tusular ¢ ;

€ 2

co-zs =71 aderc-circioIras

s*znificant ‘P ~.007) znd the Fishesrs' exzct test s-ows thzi e “~Ci-

e 5f tnese iesions in th2 high-dose group is significantiy grezizr TREN
iq the pooied cortrols [? = 0.CG1€). '

e T Ml(tl'--j
ry% one large number of an‘rals incicate 'y -y ontroisni:

-f the <ype tumors seen in :7e kidney of thz zzst z-'=a’:.

i Lok
Sa
17¢
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wice
srowth rate jphipition in females was not evident. ﬁowever, male mean
5ody weights were lower than those of controls gver most of the study-
iq all dosed groups in the second yeér included alopecias,
i ppeared intermittent’;y

Clinical signs
rough coats, nodular masses - some

10ss of weight,
in males thougncout the last year
2+ week 62 and until the end of the study, 2@ majority of the males were
hyperexcitabXe.
a sign{ficantly greater jncidence
g

—~nrs Were found to occur at
n in controls.
|
{

- mice, na tu
:pn dosed animals tha

EQEEEQIEi
Neoplasws -

of Table a1, mle rats:

This reviewer sinds the symmary disgosition ot anima

oroblem jg &.8°2 present in Table A2, female rats:
(2) This rayever considers the numbers of tissues and organs ©
histocathWOQy report gf such d small number ot control ani
ziciency of the study-

*3jor S

1) In the vraview
1s is incomplete. This

neoplasms.
mittes in the
mals &5 @

(3) ~he ir:‘:&duai impurities in each test —~aterial batch‘shou1d haiz been
enumera:ad gince such nigh dosages were used.
ot substantia:e: i

3) Ahy are <tatements as =0 animals being sissing B
surmma’Ty disposition tables?
~oxicol0g 2 ranch considers this-sfudy adecuate 10 inadicate the raterial tested
ralorotha.vr'1, :echnical, vas carcinogenic to the renal tissues o~ =he
cel rat under the conditions of the stucy -
+ivity wés noted.

2shgrne-iien
|
udy - ng cbvious carc1nogenic ac

s Sguth 2esearc

in the coriurrent mouse st
5-TR-41 carried out &Y Gul h Institucs for

>
or 1O 1975,

VI



INCIDENCE OF TUBULAR ADENOMAS —
AND CARCINOMAS |

H
)

DOSAGE

2 PPM 5063 PPM 18126 PPM

MALES 8/18 3/46 4/48

FEMALES ©/18  1/48 . 5/58
i .

131
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INCIDENCES OF TUNORS IN THE NCI MOUSE STUDY

!
|

\ | DOSE LEVELS
TISSUE/TUMOR TYPE SEX | 0 5000 PPM 10,000 PP
i
STOMACH:
SQUAMOUS CELL CARCINOMA MALE ' 0/8 1/86 0/50
FEMALE ) 0/10 0/49 1/46
;
SQUAMOUS CELL PAPILLOMA MALE - 0/8 1/86 0/50
FEMALE 0/10 0/43 0/46
PAPILLOMA. NOS MALE - 0/8 0/46 0/50
FEMALE - 0/10 1/49 0/46
ALL GASTRIC TUMORS | MALE 0/8 2/86 0/50
FEMALE _ 0/10 1/49 1/46
KIDNEY: . .
TUBULAR CELL ADENOMA MALE 0/10 0/86 0/49

FEMALE 0/10 o/49 1/

O
QO]

1
i
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UNITED STATES EN QIRONMENTAL PROTEETION AGENCY
WASHINGTGN, D.C. 20460
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PESTICINES AND TOXIC SUBSTANG

MEMORANDUM - . "~

(N

! \
Subjecct: -
Chlorothalonil Registration Standard.
Weight of Evidences review for oncogenicity.
T0: Dianne Beavers, ?¥ Tean # 21
Herbicide=Fungicide 3ranch
Registration Jivision TS-7587
THRO: : ” 2. Bruce Jaeger, Seztzlon Head .IYY
Rev. Sec. # i.hoxicslogy Branch 42* \'}i
Hazard Evaluazion Zivision TS-769 i
» N -
- P : a oy - P o T
TROM: Navid L. Ritcar, Tcoxicologist Q}LQ<\ / j/-—U r
Rev. Sec.# l’Toxiczlogy 3ranch ’
dazard EZvaluation Tivision® T3-769 -
/2,
A
2%
Summarvy:
———————
Resulzs of anima. 2xteriments provide some ayidenze that Chlorothalonil (CTN
s carcinogenic L axcerimental anlnals~ .

TN was zssaved “ed r200rT

"NCT-CG-T3-4 1, d -=2nal neonlasTs
ia >sbornme~Menda '3 3 iz S or la zoncurTant
~nnrc=al animals tF 2i:-er zax. The rats verz 3ifsrad zlers :concaizning 3U63 t:zm
‘-=ine weighrted zvarzzz sr . ,.1% som Y:iimz weizhzad average! Ior 30 veeks;

-nen wera rcaryrmec 3 t-~a "asal disc for zn sodservaticn serisd of 30 - 31 veexs.

- -
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serious deficiencies were noted in this scudv in the Toxicolog¥ 3ranch reviaw of
3., Spencer, Ph.D., 11/28/78. These included:

ats were noi exposed to’ the test macterial Zor the full length of ==
study; after 80 weeks the animals were placed oun basal diets for ammthes
30 - 3. weeks.

° Only .9 rats/sex were used as concurrent controls.

° Control animals were not obtained from the same supplisr.

jverall, we conclude that this study, while containing some evidence suggestiIve
»f oncogernicit¥ iIn rats, is not of sufficient qualitv to maxe a deflinitive s=mclisic

A similar study ia mice was negative for evidence of oncogenic potential.

“he Diamond Sha=rock Studvy

JTUDY: Chrsnic Mouse Feeding Study

" ABORATORY: 3izdymamics Laboratory, Tast ¥illstone, NJ

;TUDY NUMBER & CATIE: DTX~-79-0102 2/.:-81

g=2787%4 was offared to ZTroups of 50 maie or Zamale CD=1 aice 2t 9, 750, 1327 =7 co
som in the diec for two years. ~ubular adencmas and zubular zarsinomas were “=duzad
a4 male mice onlv in treated ZToups with 10 incidencas of :hese lesiocns teizZg TeloIm
1 control ani=als. Treated male mice also Zemonstrated scuamous carciaomas =4
;landular carcizomas of the zastric mucosa wmile rhe concrol 3aa-es did aot =x=izic
;uch lesions. Scwever, zhere was ¢ dosa~dasendant rziatisasais in the ocgcuITERCE

rwr
.

. hese lesions. {See Tables II and IIT

vy avaluate the oJcgurrance ~f =hesa lasisns iz nice we hava zssad
zioner r de us wizh addiziomal ~iscopatnoisfi:
-
-

= vi
nis straia 2. Rizzte nemorandum T2 Jizne 3eavers, ORI
seen ragealvEn

a2 ord
e Je

r TOo orster
4 -
= <

e
C
S

LA TS

.aC ‘




Overall, we consider that this study was properly coanducted znd ze
the Weight of Evidence for the demonstrated oncogenizity of CTN rests mostly udon
it, with the NCI study occupying a supplemental role.

eportad. Therefors,

The 4~hydroxy metabolite, a major crop residue, did zot induce %ec, asams (Studv
# 0024-001, 2/17/82) in mice. In order to clarify the metabolism of CIN and its
4-hydfoxy metabolite, we are asking that animal metabolism studies be done that
demonstrate the metabolic pathways and metabolic products at both high and low

levels.

Recommendations:

l. That the NCI study be considered Supplementary only, iue to deficiencies
noted above; .

2. That all pending temporary Z=olerances for resiiues of ITX% i2 racs be renewed
as requested.

3. That all pending new -olerances e recoansid:res on a :3se-Zv-case basis
7ith respect to incremental risk ind/or incramental exdcsura.

s, That a preliminarvy Risk Analvsis be ugilized Iz the izz2zza unztil zhe Zollow:x:
addicional data are received and =valuated:

data on the incidence 3f r2=mal neoplasms 1n additigmal II~1 aice
concurrant control grouds [nistorical zon:zlols); )

2 new rat feeaing/oncogenicscy study asing Technizal ITN;
1ew animali metabolism studizs Jdemonstratizz meraso..: atnways and

getaboli:z bveroducts at 11z and low levels of exzosurs.

"MOTZ: We a2mphasize “oreliminary’

zrasanz, Sut aone i

se_ass z7svizds



FOOTNOTES

/

Vd i sse also IARC Monograph, Volume 30, March, 1983.

2 Memo from Dr. Huff, NTP, 5/30/83, appended

A\

3 The NCI analysis of the test material showed: CTN - 98.0 to 98.5%;
Pentachlorobenzonicrile (PCBN) - 0.6 to 1.24Z; Hexachlorobenzene (HCB) - < 0.03%.

4 Technical sroduct 97.7% CIN; less :hanmﬂ. Ho estimate of PC2N. .

mmmmmmmmm

2C~T



NCI~CG-TR-41, 1978 Dietary Chlorothalsnil in the Jsborne-Mendel Rat

INCIDENCE OF RENAL NEOPLASTAL

MALES e =5
‘umtrols 5063 opm 10,.26 pom Cecntrols 3063 pom 10, 25 aom
CARCINOMA 0/102 1/45 3/48 6/102 . 1/:8 2/5D
ADENOMA 0/10 2/«% 1/<3 2710 0/+8 3/5D
TOTAL 0/10 3/45 . 4/49 o/10 - 178 ° 5/3D

The One-Hi:z Slope Coefficient B is 1.89 =x 197% for males ané 2.38 x 10™% for Zemalas
{memorandum frsm 3ill Burnam to Cara Jablonm, 4/17/31).

Us

ing the mos: sensitive sex, the {amales, 3Risk = A x $.53 x T.I130% (the TMRCS
1.49 x .07-,

et

[W%)

-

Copied from zhe Z. Spencer review of 1..°23/78,

Concurrent zontrol were 10 animals per sex. Zoo.2d conzirols recresented 52 a=lsa=.
and 52 fema’asg.

Cube root of zhe rsatio of human bdody weighz=to rat bodv weizat = .3,

3
v
Vel




TABLE II

NEOPLASMS IN MALE CD-1 MICE FED CHLOROTHALONIL IN THE DIET FOR TWO YEARS

STUDY # DTX~79-0102

XIDNEY

Control 750 ppm 1500 pem 3000 ppm

Tubular Adenoma 0/60 3/60 4/60 2/60
Tubular Carcinoma 0/60 3/60 0/60 2/60
Total Necolasms 0/60 3/60 4/60 4/60

The One—Hit Slope Coefficient 3(1) 29,37 x 1074 ag/kg/day™~!

Based on the response ¢f the 750 ppm mice Risk = 3B x 12.6(2) Ixposure =
0.0:18 ag/kg/day~! x 0.0.01305 =g/kg/day (the TMRC) = 1.54 x 107%.

ZASTRIC

Control “S0 ppm 1500 opm 3000 -om

fquamous Carcizoma 0/60 1/60 5/60 2/60
Glandular Carcinoma 2/ 60 LS80 /60 0/60
Total Neoplasms 2750 27680 7/60 2/50

The Cne=-Hit Slope Coefficient 3 = 4.36 x .07° ag/kz/day™i

3ased sn the Scuamous Jatzisoma rescorse s othe 1317 som mice, Tisk = 2 ox 2.5%\<
% Ixposure = S..2 ag/kg/iay”" < T.0.205 =g/xg/3ay ‘che TMRC) = £.33 x 1079,
(L3 Slope (CoefZicient calculatac 5v 2oger Sardner, .. 30/3i, .
R . - . - - . . + - . r
~</ Zube Toot 2I zhe raciz of =uzan sedy weighi i -ouse iedv weighr.

(¢Q]
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TABLE III

NEOPLASMS IN TEMALE CD-1 MICE FED CHLOROTHALOPNIL IN THE DIET FOR TWO YEARS
H A\
Study # DTX 79-0102

KIDNEY

No lesicns were reported in this organ.

GASTRIC
Control ~ 750 ppm 1500 ppm 3000 =om
Squamous Carcinoma 3/60 2/60 6/60 5/52
Glandular Carcinoma 2760 1/60 */60 2/58

- R S Y A3 i - . . .
~he One it Slope Zoefficient 3':/ =.7.09 x 10 5 ag, xg/dav"! is based on the
: . . -
Squamous Carcinoma response of the 1500 ppm females. Risk = B x 12.6(2) x =xposure.

Usk = 3.93 x 10”4 x 0.01305 mg/xg/day (the TMRC) - 1.75 x 1075,

( . "

;1) B value calculaced by Roger Sardnmer, 1/3G/34.

(2 Cube woot of czhe ratio of human body weighrt <05 Iouse sody weight.
) Z
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Although several absolute and relative organ weight changes were determined,
only the kidney w2ight changes are considered compound related. Relative xidney
weights were inci:ased in both sexes at all treatment levels, but gross and
histopatholegical evaluations revealed no correlative compound related effects.
Gross necropsy findings were unremar<able among all groups. The only dose related
histologic effect of treatment, which was inversely related to dose, was a finding
of acute gastritis in the non-glandular portion of the stomach in all treatment
groups. Based upon the relative kidney weight changes at all levels with compound
related effects on specific gravity and urine volume at > 375 mg/kg a clear no
adverse effect level has not been demonstrated. The depressed SGPT activity at
all treatment levels in both sexes, considered compound related, is difficult to
interpret particularly since relative liver weights were increased at > 750
mg/xg for doth sexes.

3

NOEL < 40 =g/kg/day
CORE RATING:

Supplemental. A clearcut nc effect level was not demonstrated.
Not repairable. :

1A
s
[ ]
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OTHER PERTINENT STUDIES

RABBIT (18686)

RABBIT 51975 JAPAN)

D— ﬁ-‘y/b MOEL = 2.3
1/4 ~<.’IN/' tY '5.
NCT Tehent7S ¢,«_¢,‘b

RAT (1983) o, <8, ¢V %'t‘ﬂ;/é

ﬁ’/)ﬂﬁ'ﬂmﬂ.;, Rsric pt ‘/ﬂ'm;/é
A7 r’«,m/"tf:r/fi'

NEGATIVE

~ NEGATIVE

NEGATIVE

[ 40
i
™)
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i‘ ? § UNITED STATES ENVIRONMENTAL PROTECTICON AGENCY 0 0 3 7 9 7
% i WASHINGTON, D.C. 20460
i,.“ m‘e_ ) )
QFFIC; or
; PESTICIOES AND TOXIC SUDSTANCES
. MAY 394
t - \
MEMORANDUM: ) }
T0: Henry Jacoby, PM # 21 . ‘
Herbicides/Fungicides Branch '
Registration Division TS~767C i
!
' A/ !
THRU: R. Bruce Jaeger, Section Head _;75 f77
Rev. Sec. # 1/Toxicology Branch
. Razard Evaluation Divisiomn TS$-769C
FROM: David L¢ Ritter), Toxicologist 47
Rev. Seg: ;:;;;ox4cology Branch 2 ﬁ ~A~Ty
Razard Evaluacion Division TS-=769C .
& L C / H‘S
ﬁ/ 3

Subject: ZPA Reg. % 677-313 - Review of miscellaneous Toxicity Data.

Caswell #: 2158

- Sponsor: SDS 3iotech. (Formerly Diamond Shamrock Corp., Cleveland, OH.)

This Rat Teratology Study, # 517-5TX~0011-003, is reviewed under the attached
DER.

We find that the study is acceptable for regulatory purposes. - }

L]

-«
<
-t
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-~ DATA EVALUATIGN REPORT 003797
STUDY: Teratology Siudy in Rats EPA # 677-313 ;
LABORATORY: WIL Research Laboratories . ;

¢

DATE: 5/13/83

! \

"STUDY NUMBER: # 517-5TX-0011-003"

ACCESSTON NUMBER: 250855 Tl e - =

MATERTAL TESTED: Technical Chlorothalonil .

ANTMALS: Sprague-Dawley gravid female rats

METHODS:

“Groups of Sprague-Dawley rats (25 females/group) were administered chlorothalonil .
orally, via gavage, doses of 0, 25, 100 and 400 mg/kg/day from day 6 rthrough 15
of gestation., Surviving females were necropsied on day 20 and fetuses delivered
by hvscerotomy. The number and position of viable/nonviable fetuses, early/later
resorptions, mean number of corpora lutea and totali number of implantations were
recorded. External, internal and skeletal examinations of fetuses were performed
for evidence of abnormalities and anomalies. Half of the fetuses were evaluated’
for soft tissue anomalies and the other half for skeletal effects.

[RESULTS]:

There was no dose related mortality in the 25 and 100 mg/kg/day groups. However,
three dams in the 400 mg/kg which died during treatment*were considered related
to compound ingestion. There were no abortions in any group. General appearance
and behavior were unremarkable except for evidence of cathartic action at 400
ng/kg (e.g. loose feces, matting of urogenital fur). Mean maternal body weights
were significantly different (less) than control at the high dose. Food consnmpc?on
was significantly reduced in all treatment groups initially (days 6-9), and in
the high dose group throughout the dosing period (days 6~15). There were no
differences compared to control for mean number of viable fetuses, implantazion
sites, corpora lutea or fetal weights. There was a signi.ficant increase in the
number of early rpsorptions in the high dose group, as well as post Iaplantation
losses, when compared to controls. There were no reported effects on number or
percentage of fetuses/litters with exzernal, internal or skeletal malformations
or developmental variations at any dose level administered.




[CONCLUSION]: «or <

Chlorothalonil was considered matermally toxic to rats at 400 mg/kg but there
was no evideace of teratogenicity ac any level tested (Rodwell et al., 1983).7

CORE RATING:
]

" Guideline. St

REFERENCE

k3

Jaeger, R.B. "The Toxicity of Chlorothalonil”. Report to the Joint Committee om
Pesticidz Residues. FAO/WHO. Geneva. 1983. (Draft).

:

(R




ToxICITY STUDIES WITH
CHLOROTHALONIL IN DOGS

1. TWO YEAR DOG STUDY (1964-1966) |

DOSE LEVELS: |
2. 1500. 15000, 30000 PPM . |

2. SIXTEEN WEEK DOG STUDY (1867

DOSE LEVELS:s
@, 258, S@28, 758 PPM

3. TWO YEAR DOG STUDY (1868-187@)

OGSE LEVELS:
2. 6@, 120 PPM

poEL= 20 15 ,,7,4;)
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OTHER PERTINENT STUDIES

| MUTAGENICITY | |
AMES ASSAY (HEPATIC ACTIVATION)  NEGATIVE 3
CHINESE HAMSTER V-79 ASSAY NEGATIVE |
BALB/3T ASSAY NEGATIVE |
HOST MEDIATED ASSAY (MICE) NEGATIVE
MICRONUCLEUS TEST | ‘
RAT | NEGATIVE |
MOUSE NEGATIVE
HAMSTER NEGATIVE

CHROMOSOMAL ABERRATION TEST
(single and multiple dose) |

RAT - NEGATIVE
MOUSE NEGATIVE
HAMSTER EQUIVOCAL RESULTS

DOMINANT LETHAIL ASSAY (MICE) NEGATIVE

DNA REPAIR 1_

S. TYPHIMURIUM POSITIVE
B. SUBTILIS NEGATIVE
CELL TRANSFORMATION © NEGATIVE

AMES ASSAY (RENAL ACTIVATION) NEGATIVE

217

NHW /285,15




OTHER MUTAGENICITY STUDIES

NIH STUDIES

AMES - NEGATIVE

SISTER CHROMATID
EXCHANGE ("in vitro') WEAK POSITIVE

CHROMOSOMAL ABERRATION —
("in witro") PCSITIVE

SEX-LINXED RECESSIVE LETZAL XNEGATIVE

W /8.35.18
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DATA EVALUATION REPORT C.,7'3

CELOROTHALONIL

STUDY: Time Course of the Acute Effect of Technical Chlorothalonil on Hepatic
and Renal Glutathione (GSH) Content in Male Rats.

'
]

LABORATORY: Safety Assessment Animal Facility, Painesville, OH.
STUDY NUMBER & DATE: 751-STX-85-0032-001; Z. M. Sadler, 6/27/85.
ACCESSION NUMBZR: # 258776,

MATERIAL TESTED: SD-2787 Technical; 97.8% pure.

ANIMALS: Male Sprague-Dawley Rats, 41 days old at initiation of the study.

METHODS:
Husbandry: Standard GLP., -

Fee': Withhell for sixteen hours prior tc 3osing, then offered ad libitum
from four hours post-dosing.

Desing: Animals were assigned S/group in <welve groups. Six groups received
enicle (0.5% in methylcellulose) and six received 5000 mg/kg test
—aterial in 0.5% methylcellulnse in a single oral dose.

“ne vehicle control group and cne <reatment group per “ime intervel
«was killed at 1, 2, 9, 18, 2t or 18 hours post-dosingz.

Animals were observed twice daily for sigmns of toxicity. EBody welg—:s
were determined intially and at %<erminatiocn.

~

Ceverminaticn of GSH:

it the appropriate time interval rats were ¥illed and liver and Xizineys
sere sbtained, weighed, homogenized and analyzed for G3H content Tw a:z
zcceptable method. Data were statistically analyzed using Student’s T-z2s

U

TSULTS:

Zrservaticns:

Administrazion of vehicle dif not induce toxic sequelae, nor 3id theose
ani=nls whose exposure time ¥as less than nire hours. Animals sacrificed
nira %o fcruy-eight hours post-4csing showed sof% stools, anc-genital
stainingz ard red nasal discharze.

~ 1

~
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Body weights:

mreated animals sacrificed at the 24 and 48 hour interval had reduced
terminal body ‘weights.

Liver Weights: N

24 and 48 hour liver to body weight ratios were reduced in treated animmls.

Kidney Weights:

Kidney toc body weight ratios were increased in the 9, 18 and 48 hour groups.

GSH Content: f

Hepatic GSH content was significantly decreased by 20% in the 9 hour group;
40% in the 18 hour group, and 25% in the 2L hour rats. %o reduction was seer
in the 48 hour rats..

Renal GSH was significantly increased by 21% at 9 hours; 45% at 18 hours;
38% at 24 hours and by 101% at 48 hours.

CONCLUSIONS:

Chlorectzalonil given by gavage to male rats at a gingle oral dose of 000 mg/%a.
induces significantly increased liver and kidney-bedy weight ratios, reduces
nepatic GSH content up to twenty-four hours following challenge and increases

renal GSH content significantly at up to 48 hours zfter treatmentc.

The investigators suggest that the hepatic GSH changes are related to its
conjugation with chlorothalonil, but that the mechanism for =enal reduction ia GS=
content is nct known. . ~—

CORE RATING:

Guideline.

oW ]
[AW]



DATA EVALUATION REPORT

CHLOROTHALONIL

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

LABORATORY: Safety Assessment Animal Facility, Painesville, CH.
STUDY NUMBER & DATE: _732—5'1'1(.35-0006-001; 6/19/85. J. A. Ignatoski.
ACCESSION NUMBER: #258776.

MATERTAL TESTED: Technical Chlorcthalonil; 2,h4,5,6-tetrachloroisophthalonitrile
97.8 % pure. -

ANIMALS: Young Sprague Dawley male rats.

METHODS:
Husbandry: Standard GLP.

Dosing: 3 rats per group were selected. Group I received 1 ng/ml corn oil I.P.
Group II received 5 =g/kg 0S-2787 I.P. Group TII received 1 mg/kg in
0.5 % aqueous methylcellulose P.0. Group I7 received 5000 mg/kg P.C.
in 0.5 % methylcellulose. Groups V2 and VI2 received the same treatments
as Groups III and IV except each of these contained 5 rats/group.

Obserrations:
Animals wers :xnecked snce daily pricr to izsing and twice daily <hersalter.
Body Weights:

Cbtained initially only.

3SH Zcntent Determinaticon:

3roups I and IZ were killed at 2 hours zcst-dosing; the remaining groups
vere killed az 24 hcurs post—dosing. ‘ T

it the pre-determined times, animals were xilled and the livers aand xidneys

vere prepared and aralyzed for GSH content using standard laboratory

set-tissue przcedures. 35Skt content was determined using a spectrophotczetar.
{

74 3sue 53H content ralues were analyzed using Student's "g" test.



2w
RESULTS:
Observations for gross overt effects were negative in all groups.

No significant differences were repor-<ed in renal or hepatic GSH in rats dose<
with:5 =g/kg i.p. of chlorothaloril in cesmm oil (Groups I and II).

Remal content of GSH was significantly increased in chlorothalonil - treated r=ts
(Groups III vs. IV) at 24 hours following intubation with 5000 mg/kg in methyl
cellulose. The increase was about 25 % more than the level of the cor=espondimz
control group. Hepatic GSH levels were= reduced, but not signiZicantly so.

Renal GSH content was significantly increased in the duplicate groups (Groups
V and VI) but the hepatic GSH content was significantly reduced. {

CONCLUSIORNS:

1. 5 mg/kz BW of chlorothalenil gziven I.p. aflects neitker the re=al nor m=patic
GSH content when measured 2 hours afler treatment.

2. 2C00 mg/kz BW given by gavage reduces hepatic GSE contert when =zeasured z=
2% hours fol owing administratica; the same dose increases remal GSH conz=n=.

Iz was suggested that this suppcrts :tte proposed metabclic pathwsy which
isaluces a GSH conjugate Zormed In Sze liver which is su®sequently metabc’lzed

oL SeNEED. 54

i~ the xidnewv to a sulfur contaiaing, Totentially nephrotoxic cczpound.

.

CORE RATTIING:

Acceptable. -




e
(e}
{
-~

2 -Du-¢7,
DATA EVALUATIORN REPORT

CHLOROTHALONIL

STUDY : Ideﬁtification of Metabolites in Urine and Blood Following Oral
Administration of 14 _c_labeled Chlorothalonil to Male Rats: The Thiol
; metabolites in Urine {Interim Report).
AY

LABORATORY: Concord Woods Laboratories, Painesville, OH.
STUDY NUMBER & DATE: # 621-LaM-83-0061-001; J.P. Marciriszyn, 6/28/85.

ACCESSION NUMBER: # 258776

MATERIAL TESTED: 99.7 % pure 2 _£.DS-278T with specific activity of 124,7 mCif/mmole.,

ANIMALS: CD Sprague-Dawley male rats. \

METHODS :

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

(09

Sroup I rats had urine collected at 24 and 48 hours. Group I had sa. :les collected

2t 17 hours (terminaticn).

21ood samples were taken just prior to necropsy for grzup T 2t 48 hours and “:zr
group IZ at’' 17 hours (%p de azalyzed later). .

Only four group I urine samples could be used because of tecal contamination.
These were pooled and subjected to extraction and LSC a2nd ¥S analyses for urizary
metabolites (procedures attaczed).

Yo group II urines were used “or analysis tecause of tze time difference.
g E =2

RESULTS:

The authors calculated that each of the four remaining animals received 55.1 -g
of radic-labeled DS=2737 in 2.75 % methylcellulose. The combined urines contained
2.4 %4 of the total administered dose. FEthyl acetate extration removed 15.4 % of
chis or 70.35 % af the adminis—ered dose. 54.5 % of the lateled DS-2787 or 1.2 %
af the administered dose was =~emoved by subsequent aciiification/ethyl acetass
axtraction. The remainder was Zeemed %o be unextractazle (30 % of label or .73
% of administered dose). :

Two metabolites were subsequently identified by 3C/MS znalrses: dithicdichlero-
2

:sophthalcnitrile and “rithicchloroisophthaleonitrile. These re present in zbcut
h

<2
fo

2

= n
3 1:1 ratig. They may =xist z= the free sulfhydryl ancd as :<he methylated derivative.




-2

CONCLUSIORS: .

Male rats administered oral DS-2787 ring-labeled with 1k ¢ at 200 mg/kg produced
urinary metabolites at 2.4 % of the administered dose. The metabolites wvere
determined to be dithicdichlorophthalonitrile and trithiochlcrophthalonitrile in
an approximate ratio of l:1. These may have existed as the free sulfhydryl and

as the methylated form. The authors postulate that hepatic metabolism proceeds -
through conjugation with glutathione (GSH) followed by enzymatic degradation. The
'smaller conjugates are then transported via the bloodstream to the kidney vwhere
they are converted to thoil metabolites and excreted in the urine.

CORE RATING:

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

-
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CHLOROTHALONIL

STUDY: Biliary Excretion of Radio-labeled 14¢_psS-2787 to Rats Following Oral
Adminstration. V

:ABOBASORY: Huntington Research Centre, Cambridgeshire, England

STUDY NUMBER & DATE: 633-4AM-83-0062-002; 1/3/85; J. A. Ignatoski.
\

ACCESSION NUMBER: #258775

WATERTAL TESTED: Mixture of LYC-ring labeled and cold DS-2787, 99.T% pure;
27.9 uCi//mg in 0.75% methylcellulose suspending medium.

. ANIMALS: 8 male and 4 female Sprague-Dawley rats {ave. 260 gm).
: ¢

Husbandry:
Standard GLP.
Feed and Water:

Standard ad libitum.

Zecsing:
Fasted except for water Tor 16 hours prior to bile duct cannulation
procedure. 2-four male groups and l-four female groups were used.

Jf these, two in each group had an additional cannula inserted into
+he duodenal bile tract; sodium tauracholate (a cholerstic substance)
was infused at a rate of 25 mg/hour into this fixture. __

Animals were observed for a short time to insure adequate bile flow,

then the rats were intubated with 1ho_pS-2787 at S mg/kg ?n a single
dose. . )

€2

ample CTollection:
Animals were restraized and bile samples were collected at hourly
iptervals from O to 48 hours after dosing. 3lood was sampled at £
and 25 hours and at Sermination. Urine was c¢ollected in CCp—chilled
containers during the 2 - 6 hour period, the 5 - 2L hour pericd
and -he 24 - 48 hour period. Feces was collected during the 0 - 2k
nwour znd -he 24 - L3 nhour pericds.

22%




Termination:

-2

The animals were killed and the GI tract, stomach, large intgstine }
and small intestine were excised, tied of?f and stored at -20 C. |
Cages were washed and the washings measured for activity.

:

|

Measurements: !
|

RESULTS:

Samples of bile, urine, cage washings, methanolic extracts of the
carcasses were diluted with appropriate scintillator fluid and counted.
Feces samples were homogenized and mixed with cellulose, combusted

and counted. Whole blood samples also were combusted and counted. y

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

. )
!

Excretion of Radioactivity:

50.3 and 61.1% of the administered dose wvas excreted in the feces of

the males and females respectively. 21.1 and 16.7% was excreted iz,

the bile, males and females respectively. Urine, GI tract and carcasses

contained 9.6% { males and females combined), 6.4 and 2.2% respectively,
of the administered dose. Overall recovery was said to be 91.2%. :

Yo increase or decrease in the amount excreted in the bile was repor=ai

2or those rats receiving taurocholate. The bulk of activity was excrezed
during the first 12 hours (e.g., 70 - 80%) in all groups. v

0f this, most was excreted during the 1 - 2 hour period for males anc
cemales irrespective of taurocholate administration.

=a urine was next in order of magnitude of excretion, amounting %o
atout 10% of the administered dose in >oth sexes. Taurccholate
administration did not effect the renal =2xcretion rat& in either sex.

31ood concentrations were variable but vere highest during the Tirst

oL nours {ca. 200 ng-eq/ml at 5 hours and ca. 90 ng/eq/hl at 2k nours .
Maximum blood concentration was 0.4% of administered dose.
mauyrockolate administration did not agpear %o effect these findings.

Tacal 2nd residual FI Sract content of az%ivity accounted for a2pTrox-
: v A0 1 Af th iwi oT
imately 20 % 2T the administered dose.




~ 1
.

L-l:f

CONCLUSIORS:

The presence of activity in the blood, urine and bile clearly demonstrates that
gut absorptic- occurs, and to a significant extent. Overall, the gut absorbed
approximately 1% % of administered dose, with the remainder (67%) found in the Zeces
and GI =ract and represented ncn-absorbed material. Biliary excretion accounted for

17 <21 % of the administered dose, with maximum concentration eliminated within 2
hours of dosing. }

Urinary excretion, at about 8 - 10 % of the labeled dose, shows this to te a
significant route of elimination, but not a major one. No appreciable <issue
binding is demonstrated as evidenced by low residual carcass levels, ca. 2 4 of
administered dose. Absorption via blood was also minimal, with maximum concentration
less than 0.4% of the labeled dose. 1

CORE RATING:

Guideline.

(o9}
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CHLOROTHALONIL

STUBY: Dermal .ibsorption Study in Male Rats

LABORATORY: Concord Woods Laboratories, Painesville, OH. f
STUDY NUMBER & DATE: 649-LAM-34-0010-001  12/26/8% MArc 1NISTY ro ,D,fm

!
| ACCESSION NUMBER: 2587TL !

MRID: NA

MATERTIAL TESTED: 14_c_chlorotkalonil, 99.7 % pure (117.4 mCi/mmole)

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

METHCDS:
Zusbandry: Standard GLP.

Jiet and Feeding: Standard rat lab chov, fresh weekly.

Zesing:

Rats were assigned exposure groups and received S mg cold and "hot”
CTN in 4 ml acetone, distributed over 25 cm?. shaven skin, or an average
dose of L6.T ugm/cm® skin; this vas approximately equal <o 112 uCi/rat.
The ~reated area was zovered with a nci-occlusive ratclh <c prevent
grooming of the applization size.

Three rats per group vere exposed for 2, L, 8, 12, 24, %3, T2, 96 or 120
hours. Non-treated rzts served as controls.

Zampling:
3100d was collected a2t termination and the amount of radicactivity was
determined for blcod and plasme by liguid seintillation chromatography
LsC. |

|
rine was collected 2= termination and analyzed by .SC cn animals all
exposed up Lo 2% hours, then a+ 24 hour periods thereafter from those
remaining..

Facal samples were cctllected along with +the urine samples., but vere
sremen with dry ice, zround up and comzusted for radicactive COo.




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

The treated and adjacent skin wvas removed and washed with acetone;for
counting for surface residues.

1

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

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

The intestinal tract less contents vas assayed for radicactivity at
rermination as were the liver, kxidneys and carcass. .

RESULTS: . |
Blood:

" Aetivity in %=he blood plateaved at ca. T2 tours, reaching a level of
about 0.18% of the administered dose or approximately 1k0 ng-eq/ml.
About 59 % of total blood activity wvas lccated iz the plasm.

Liver and xidneys:

Concentration of activity in the liver plateasued similarly <o that for
the blood; the kidneys plateaued later (te<ween ~2 and 120 nours) and
+as somewhat higher in zegnitude. :

Carcass:
Yo apparent cattern was discernable 5r the carcass; only 2bout L % of
+the administered dose was found shere. ™is included all scft tissues
and blocd. .

—~———

TTei s
ExY —&.e.

Urinary excretion was determined to e a total of £.04% of -he total dose.
m™ea authors 2alculated <hat a ccnstant rate of ca. 1.2 % of the total
dose was excreted daily in the zrine.

cal =adicac=ivity (plus gut contents) accounted for the greatest amoun=
satarial axcreted. There was a close sarallel Detveen facal excretion
4 Blcod concentration with tize; whereas irinary excreticn was Iindepeniant
siced ~orncantrations. This vas atirituted fo dermal absorpticn’and
~aticn irzo the bile, thence into the © ‘
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absorbed dose:
maut}nrsobservedthatﬂxerateofdenmlabsorptimatZarﬂfourrms
exposure was essentially the same (15.1 and 16.4 ug-equivalents, respectivelw),
with theaveragedailyabmrptimbecaningconstantafter 24 hours and
thereafter at a mean rate of 73.2 + 15.3 ug 14 c-chlorothalonil per day.

) i
Skin Residues: E

Skin residues, i.e., those washed‘off and those recovered fram the
dressirg, dropped fram 70.6 % at 24 hours to 44.5 3 at 120 hours of the

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 docse was lost at the time of application through

1 g

CONCLUSICNS = g (\‘

The rate of absorption fram the skin is relatively constant (6.3 3) £ram 24

to 120 hours followingasin;ledemalapplicationinacetmeofsmbody

weidght. The principle route of exretion is via the feces (18 § of the total dose!

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, indicatins 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 constitute the bulk of activity, however.

DISCUSSICN:

The abcve evidence suggesting that the renal excretory system Sor CIW is
saturated at relatively low blood/plasma levels (e.g., 140 ng-ecuivaients)
following dermal exposure may have relevance to the chronic renal tcxicity
of this material in light of the camparatively low cral used in earlier
feeding studies (NOEL = 60 ppm in the diet of rats). Chronic effects on the
kidneys included renal tubular necrosis and chronic glamerulonechrit’s
(Tiermey, 1981), and hyperplasia and tubular epithelial dilaticn, glamerulo-
sclercsis and pigmentation (Paynter, 1976). - This finding cculd alsc have

f implications for cncogenic effects on renal tubules reported in labcratory

' rodents {Campbell, 1978, and Tierney, ibid.). .

The appearance of substantial activity in fecal matter strongly suppCrts
‘he cerclusion that there is metabolism/secretion in the bile.

4
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BILIARY DATA

\

DOSE LEVEL (mg/]&g)

1.5 S 50

7 AD IN BIiLE 19.23 + 3.76

5.66

% AD ABSORBED 29.81

| _‘..

200

7.80 + 0.88

16.89 + 2.90
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EFFECT ON GSH LEVELS

% OF CONTROL

HEPATIC 9 HRS. 18 HRS. 48 HRS.
HEPATIC 9 _HRS. 18 HRS. 18 WS,

N .
HCBD 60 100 140
SDS-2787 80 60 100
RENAL

l ‘|
i

HCBD 120 121 b 250
$DS-2787 120 145 200
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ADDITIONAL smmssf

2

1

1. DNA/PROTEIN BINDING |
2. KIDNEY FRACTIONATION

3. METABOLITE IDENTIFICATION |
4.  GSH CONJUGATE

S.  ENZYME INHIBITORS

6. FEMALE BILE

7. FEMALE MULTIPLE DOSE

8.  FURTHER STUDIES




1.

2.

3.

SUMMARY OF METABOLISM
- CHLOROTHALONIL

ORAL ABSORPTION OF ' AQUEOUS
SUSPENSION IS LOW.| TOTAL
EXCRETION <(C14> IN!URINE
AND BILE IS PROBABLY <282.

OIFFERENCE IN PHARMACO-
OYNAMICS BETWEEN DOSES OF

<58 AND 208 MG/KG/DAY

AT DOSES <58 MG/KG/DAY
MAJORITY IS EXCRETED IN 24
HOURS. AT 288 MG/KG
EXCRETION AND BLOOD LEVELS .

ARE PROLONGED.
|

IN MOUSE AND PROBABLY RAT, AT
HIGH DOSE <(I.E. 208 MG/KG>
EFFECT ON GI TRACT.
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1.

2.

3.

4.

SUMMARY OF METABOLISM
- CHLOROTHALONIL

ORAL ABSORPTION OF AQUEOUS
SUSPENSION IS LOW. TOTAL
EXCRETION <C14> IN URINE

AND BILE IS PROBABLY <28%.

DIFFERENCE IN PHARMACO-
DYNAMICS BETWEEN DOSES OF
<58 AND 208 MG/KG/DAY

AT DOSES <58 MG/KG/DAY

‘MAJORITY IS EXCRETED IN 24

HOURS. AT 288 MG/KG
EXCRETION AND BLOOD LEVELS
ARE PROLONGED.

IN MOUSE AND PROBABLY RAT, AT
HIGH DOSE <(I.E. 288 MG/KG)
EFFECT ON GI TRACT.




90 DAY TOXICITY STUDY
WITH DS 2787 IN RATS

NO. OF ANIMALS

INITIATED ON STUDY
DOSE =~ —————————=———————-

(MG/KG/DAY) MALES FEMALES

% 20 20
AD 20 20
80 20 20
175 20 - 20

3735 . 28 - 28
750 20 20

1500 20 20

¢(JANUARY 1981 THRU APRIL 1981)

“] |




2.

B.

9@-DAY TOXICITY STUDY WITH
CHLOROTHALONIL IN RATS

RESULTS

BODY WEIGHT DEPRESSION AT DOSES
2375 MG/KG/DAY

CLINICAL PATHOLOGY EFFECTS AT 38 AND 28
DAY EVALUATIONS, EG. SGPT DEPRESSIONS
AT ALL DOSE LEVELS, DECREASED URINE
VOLUMES AT DOSE LEVELS 3375 MG/KG/BAY

PHYSICAL OBSERVATION EFFECTS AT DBOSES
3758 MG/KG/DBAY, EG. SCFT STOOL

ORGAN WEIGHT EFFECTS, EG. KIDNEY WEIGHT
INCREASES AT ALL DOSE LEVELS

HISTOPATHOLOGY EFFECT, I.E. ACUTE
GASTRITIS

NO TREATMENT-RELATED RENAL HISTOPATHQOLCSGY

L Badind
- J i




90-DAY TOXICITY STUDY WITH
CHLOROTHALONIL IN RATS
INCIDENCES OF HYPERPLASIA AND

AND INCREASED SIZE OF THE
PROXIMAL TUBULE IN THE KIDNEY

DOSE LEVEL (mg/kg/day) |
; } :

LESION/SEX - 0 . 40 ~ 80 175 375 ' 750 ' 1500
TUBULAR | 3
HYPERPLASIA/ ‘ | _
MALES:  0/20 |18/20|15/20 18/20 16/20 20/20 19/20
FEMALES:  0/20 | 1/20| 1/20 12/20 6/20 14/20'18/20
INCREASED
TUBULE SIZE/
MALES: 0/20| 6/20|14/20 117/20 15/20 18/20 18/20:
FEMALES: 0/20| 0/201 0/20 | 3/20 0/20 2/20 12/20
{
223

N /8.88.10
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SUBCHRONIC TOXICITY STUDY WITH

CHLOROTHALONIL IN RATS

1
INCIDENCE OF HYPERPLASIA AND HYPERKERATOSIS OF

THE NON-GLAMDULAR STOMACH

Sex/NeECROPSY Dose Lever (Me/xG/DAY)
[NTERVAL 0 1.5 3.0 10 40
MALES i
5 WEEK 0/5% 0/5 1/5 2/S - §/5
17 weEK 1710 0/10 1710 /10 13/1¢C

L]
(%2

X
m
m
FaS
(SN}
~
~

9710 2/10 2710 2719

FEMALES




SUBCHRONIC TOXICITY STUDY WITH
CHLOROTHALONIL IN RATS

INCIDENCES OF EPITHELIAL HYPERPLASIA
| AND INCREASED SIZE OF THE PROXIMAL
! CONVOLUTED TUBULES IN MALES

DOSE LEVEL (mg/kg/day)

HISTOPATHOLOGIC

CHANGE/NECROPSY 0 1.5 3.0 10 40

INTERVAL

TUBULAR

HYPERPLASIA/ |

" & WEEK 0/5 1/5 0/5 2/5 1,5
13 WEEK 0/12  G/10 0710 0/10  10/10
268 WEEK ~o/8  0/10 0/10 0/10 9,10

INCREASED

TUBULE SIZE/ |
8 WEEK 0/5 0/5 6/5 1/5 1,5
13 WEEK 0/12  0/10 0/10 ©0/10  1/:0
26 WEEX o/8  0/18 0/10 5/10  :/:0

{0
(&)

T NHW/8.85.11




SUBCHRONIC TOXICITY STUDY WITH
T=117-11 IN RATS

BLOOD CHEMISTRY AND URINALYSIS PARAMETERS

BLOOD CHENISTRY URINALYSIS ;
| GLUCOSE COLOR
| ALKALINE PHOSPHATASE APPEARANCE
GLUTAMIC-PYRUVIC TRANSAMINASE VOLUME
. GLUTAMIC-OXALOACETIC TRANSAMINASE PH
| TOTAL LACTIC DEHYDROGENASE —~SPECIFIC GRAVITY
| UREA NITROGEN _ PROTEIN
'~ TOTAL PROTEINS REDUCING SUBSTANCE
.~ ALBUMIN GLUCOSE
~ GLOBULIN : KETONES
—~ A/G RATIO BILIUBIN
SODIUM UROBILINOGEN
- 'POTASSIUM : OCCULT BLOOD
CHLORIDE NITRITES
CALCIUM , URINE CREATININE
INORGANIC PHOSPHORUS MICROSCOPIC EXAM
./ CREATININE & URINE CONCENTRATING AND
CHOLESTEROL DILUTING ABILITY

TOTAL BILIRUBIN




SUBCHRONIC TOXICITY STUDY WITH
CHLOROTHALONIL IN RATS

RESULTS

1. DECREASED SGPT ACTIVITY AT
>3. 8 MG/KG/DAY
- REVERSIBLE BY 13 WEEKS
WITHDRAWAL

2. HYPERPLASIA AND HYPERKERATOSIS
OF SQUAMOUS MUCOSA OF FORESTOMACH
AT 218 MG/KG/DAY 4
- REVERSIBLE BY 13 WEEKS
WITHORAWAL

3. INCREASED KIDNEY WEIGHTS AT
33. 8 MG/KG/DAY
- REVERSIBLE BY 13 WEEKS
WITHDRAWAL
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| SUBCHRONIC TOXICITY STUDY WITH
| CHLOROTHALONIL IN RATS
; _

RESULTS CONT'D

4. KIDNEY MICROSCOPY
g - H & E: NO COMPOUND-RELATED
K EFFECTS

- EM: INCREASED NUMBER OF
ELECTRON-DENSE INCLUSION
BODIES AT ALL DOSE LEVELS IN
MALES ONLY /SOME REVERSIBILITY
BY 13 WEEKS WITHORAWAL

- SPECIAL STAIN (NEUTRAL REDD:
INTRACELLULAR INCLUSION BODIES
APPEAR TO CORRELATE WITH EM
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1.

2.

9@-DAY MOUSE STUDY WITH
TECHNICAL CHLOROTHALONIL

RESULTS OF HISTOPATHOLOGIC
EVALUATION

NO TREATMENT-RELATED RENAL
EFFECTS WERE OBSERVED
FOLLOWING EXAMINATIONS USING

H & E., PAS, TRICHROME,
MALLORY-HEIDENHAIN AND NEUTRAL
RED STAINS

TREATMENT-RELATED HYPERPLASIA
AND HYPERKERATOSIS OF THE
SQUAMOUS MUCOSA OF THE |
FORESTOMACH WERE OBSERVED AT
DOSAGES >58 PPM (8.5 AND 8. 8
MG/KG/DAY FOR MALES AND
FEMALES, RESPECTIVELY)
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9@-DAY MOUSE STUDY WITH
TECHNICAL CHLOROTHALONIL

INCIDENCE UF HYPERPLASIA AND HYPERKERATOSIS
OF THE SQUAMCUS MUCOSA IN THE FORESTUMACH

DOSAGE (PPWD

a 7.5 15 S8 275 T8

6 WEEKSs

MALE @/5 a/5 @/5 B/3 5/5 3/35

FEMALE @/5 B/6 @/86 8/8 6/6 3/3

13 YEEKS:s
MALE ¢/1@ ©/18 ©/1@ 3/12 18/13 18/18

FEMALE ©8/18 ©8/9 ©8/8 4/8 8/8 . 19/13

o }} :

INCLUDES ONE MOUSE WHICH DIED CR WAS
SACRIFICED PRICR TO © WEEKS




90-DAY MOUSE STUDY
WITH TECHNICAL CHLOROTHALONIL

INCIDENCE OF TUBULAR HYPERPLAS:A

IN THE KIDNEY

NECROPSY DIETARY CONCENTRATION (ppm)
INTERVAL/SEX 0.0 7.5 15 50 275 750
SIX WEEK/
MALES: 0/5 0/5 0/5 0/5 1/5 2/5
FEMALES: 0/5 0/8 o/8  0/8 -0/8 /5
THIRTEEN WEEK/
MALES: 0/10 0/10 0/10 0/10 0/10  2/10
FEMALES: o/i0 0/9 o/9 0/9  0/9  1/10
228

NHW/8.85.12
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DATA EVALUATION REPORT

CHLOROTHALONIL

STUDY: Distiibution of Radioactivity Following Repesated Oral Administration

of 18.C.DS-2T8BT to Male Sprague Dawley Rats. Interim Report # I.

LABORATORY: Huntingdon Research Centre, Huntingdon, Engtand.

H
STUDY SUMBER & DATE: 631-LAM-84-0079-001; M.C. Savides, 7/15/85.
ACCESSION XUMBER: # 2587TT6.

MATERTAL TESTED: 1% o jabeled DS-2787 85.9 =Ci/mmole; 12k.7 xCi/mmole or
62.4 nCi/mmole; 99.T7 % purity.

ANIMALS: Young Male Sprague-Dawvley mle rats.

METHOLS:

NOTE: This is a single-versus multiple dose study utilizing 2ata reported

in this Petition (See attached Bibliography) and certain data aot yet officially
submitted. Acordingly, We will only reiterate the Sponsor's summary here.

Full and izdependent review awaits submission of all data perzaining zo tiis
analysis.

"~somparisons have been zade of <2e data cbtained Irom mm’e and Temale rals
a®ter z single admiristration of L4 _C-chlorotualonil at 3cse _evels 27 3, 7O,

or 20C =g/kg with data obtained from male rats administered l4c cnlorothalonil

e~

a= dose levels of 1.5, 5, 50 or 150 mg/xg/day for Zive ccmsecuilve Zlays.

"mata Zr=om blood indicated that t“here vere probable shifts In the tizmes

g peak tlood concentrations with increasing single and =xitiple doses =7
~=lorothalonil Zor both sexes. 3Significant depletion (> 50%) = radiclabel
s=om biood occured by 2% hours post-dose for -oth sexes a:z jose levels less
-=an or equal to 50 mg/kg. At 150 mg/kg/day, an apparent ctlatesu in <he
~cncen=mation of radicactivizy Iz «he blood was reached after 2 single
icse, which suggested that saturation of blood occurred tetveez 0 and

€0 mgxg.

"uae cancentrations of radiolabel in kidneys after sing.e dose adminigtratlicn
szowed no appare~t sex-relat ii rfarences, but the tizmes <o tesx glidney
~~ncentrations did appear o incTease wish increased icse _avel for Soin
axes. #ith multiple doses, zaximum xidney concentrations were Zound

~ours after the fifth dose at all levels. The shift iz <l <0 seak
~~ncenzrations, especially 2t 120 =g/xg/day, suggested that 21 Tlateau Iay
nave Seen reached oy =he Sinal 150 mg/kg/day Zose. .
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"Afzer cessation of multiple desing, the decreases in radiolabel ia kidneys
with -ime suggested that there was a trend tovard slower depletion ‘or
greater retention) in the kidneys with increased dose levels. :

" Urinary data suggested a decressed rate of excretion Zor hoth sexes as
single dose levels increased and a possible trend toward decreased urinary
excretion (as a percent of the dose) as single or mltiple dose levels
increased. A possible change in urinary excretion may have occured between
doces of 5 and SO mg/kg/day. !
"It is suggested ‘rom the data that the apparent saturation of blood, the
apparent plateau of radiolabel in kidneys, the trend toward slowver deplétion
(or greater retantion) of radiclabel from kidney and, possibly, the slight
trend towar: iecreased urinary excretion are caused by increased and/or
repeated dises of chlorothalonil. The effects on some of these parameters
appear %o occur at a dose between 50 and 160 mg/kg (blood saturation and
kxidney plateau) vwhereas the others appear to occur at a dose between 5

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

mmnner similar as it would respond to lov doses.”
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DATA EVALUATION ‘REPCRT

CHLOROTHALONIL

STUDY: Oral Distribution Metabolism in the Male Rat,
LABORATORY: Huntington Research Centre, Cambridgeshire, Zngland.
STUDY NUMBER & DATE: 631-4AM~-83-0011-002, Marciniszyn, J.P., T/2/8h;

ACCESSION NUMBER: # 258775

'

MATERTAL TESTED: Mixture of 1%-C-ring labeled and cold DS-2787, 99.7 % pure,
specific activity = 85.9 mCi/mmole in 0.75 % methylcellulose.

ANIMALS: U male Sprague-Dawley rats per dose level, 5, 50 or 290 mg/kg
administered initially by intubation; terminatiom at 2, 9, 24, 96 and
168 hours post-dosing.

METHODS :
Dosing:
Animals were intubated with test material at the stated dose levels.
Urine and feces were collected from each animel 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 radicactivity:
Liver Kidneys Mizscle
Fat Muscle Heart
Lungs Stomach S=. Intestine
Lge. Intestines Stomach contents Zztestinal Contents
[ESULTS .

Animals receiving 200 mg/kg test material had loose stools whicz contaminated the
urine samples to an undetermined degree.

Excretion of Radicactivity:

GI Tract

The major route of excretion was in the Zeces (ca. 223%). Three quarters

of this occured during the first 48 hours at %he low and mid dose
level; the high dcse animals excreted about £C % during =his interval.

1§

43 % of the low dose was Zound in the small g1t 2% Z hours, with 1S5 %
in the stomazh, By 9 hours the stomach had emptied a::d{ 57 4 5f %he
administered dose was “ound the small gut.

2
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At 2 hours.the mid-dose group retained 30 % of ‘the administered dose
in the stomach; this had not changed signiff{cantly at 9 hours. At 24
hours the stomach had emptied and half the AD was Zound in the large
gut.

56 % of the high dose remained in the stomach at 2 hours and 52 %
remained at 9 hours. 13 % remained in the stomch at 24 hours.

Urine

Only 5 -T % of AD appeared in the urine. Fecal contamination and
reduced sample size resulted in equivocal results and cannot be
further interpreted.

Blood

5 mg/kg groups showed their highest level at 2 hours (0.3 ug-eq/mi).
This level persisted through the 9 hour period, then dropped to one
fourth by 24 hours.

50 mg/kg groups showved their highest conceatration at 9 hours ‘4.9 ug-
eq/ml); these were essentially depleted to one fourth this level a2

2b hours.

200 mg/kg groups shoved peak blood levels at $ hours (13.4 ug-eq/m1}
with only half that at 24 hours.

¥idney and Liver

Low dose groups showed 0.55 % of AD in the kidneys and .72

4
3
in the livers. Renal levels expressed ag uz-eq/gm were 3 <o 3C <i
greater “han those for the liverc. Xidneys retained their activisy
lenger than any other tissue. Renal and Heua"c levels were nds

shown %o be proportional to dose at any ~ize,

Cther Tissues

The investigators consider that t¢issue levels of madiocactivity were
not significant at any time; those for the stomach and large and
small intestine were dependant on the activi<y of the their contents.

CCHCLUSICHNS: : R

The major route of excretion In this study is via the 3I <rac%; of =his, most is
eiiminated during the first 9 - 24 hours. Urinary excrs<tion occurs at a low Sut

continuous rate, indicating saturation of the remal excretory =echanism(s). i
3lood evnls are lov following dosing; these are dose-dependarngt with the Zighes=
levels tained at up %o 2 hours, decreasing ”an*dly tzereafter. Renal retantion

lasted langer than liver; <issues did not store activity.




DATA EVALUATION REPRT

- CHLOROTHALONIL :

TYDY: Orai ~istribution/Metabolism in The Female Rat.
ABCRATORY: Huntington Research Centra, Cambridgeshire, Zagland.

TUDY NUMBER & DATE: 631-4AM-84-0078-002, Marciniszyn, J.7., 7/*0/85.
!

\CCESSION NUMBRR: # 258775 )

JATER AL TESTED: Mixture of 4-C-ring labeled and ~old 0S-2787, 99.7 % pure,
specific activity = 124.7 mCi/mmole in 2.75 % methylcellulose.

ANIMALS: 4 ‘emale Sprague—Dawley rats per dose level, s, 50 or 200 mq/kg
administeraed initially by intubation; termination aTt 2, 9, 24, 36 and

163 hours post-dosing.

WETHODS :
Dosing:
animals were intubated with test material at the stated Zcse leveis.
Jrine and feces wers collected from each animal at 24 hour inTervals
except those Terminated at 2 and 9 hours. Btood was collected at
. - . P e .
+armination. Jrine, teces and dlood samples were assayed fpr radio-
activity. The ‘following organs and +issues were removec 2nd assaved
tar radicactivivy:
Liver <" Znevs . Musc!2
“at Ayscla -“ear™
-4ngs S+omach im. '~TesT "e
.32. nTasTines Ieamach :on*enTs | aTesT a2 ZanTants
QESULTS:

Snysical a*facTs were timi+ted *o a finding of 'ccse anc watery stoc.s it ravs
zuring the tirgt 24 ngurs, Sausing some ~sntami-~atiza of usrine.

-

ialalal

~aceiving 2CC mg/kg
Tqcration o¢ RadicacTivity:

31 Tract

“he maior route of excretion «as in -he facas ‘or all zoses. At 5 mg/kg
~3 4 «as eliminated during The firs™ 13 hours and consT Ttutsa 3& 3 of *h=
~-~tal administered dosm. 35 4 of the 30 mg.'<g Icse was 2xcrzTed during
-ne firs+t 72 mcurs, constituTing 37 % % *=2 adninistersd lcsa.

inimals ~eceiving 200 mg/kg excrered 35 3 " ==& *aces, acccunting

tnr 33 3 of *ne 2¢ministersd Iose.

Tma stomach 23S assen~ial's a2mpty 3% 72
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Urine .

At S5 mg/kg about 11 % of the administere? dose was ercreted in the

urine over the T day course of the study, with 92 % of this deing lost
during the first 24 hours. Those animals receiving 50 s /kg excreted abow
9 % of the administered dose with 80 percent of this gone by the end

of the first 2 hours. Animals dosed with 200 mg/kg excreied 5.% % of =
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 ioge-
dependant at this level, suggesting that the urinary excretion =mechanisa
was saturated. .

Blood

S mg/kg animals showed peak blood concentrations at 2 hours and 9 kours
(630 and 616 ng-equivalents res