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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

MEMORANDUM
OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
SUBJECT: Peer Review of Acetochlor
FROM:

Reto Engler, Ph.D., Chief
Scientific Mission Support Staff
Toxicology Branch/HED (TS-763c)

Robert Taylor
Product Manager (25)
Registration Division (TS~767c)

The Toxicology Branch Peer Review Committee met on Sept. 12, 1285 to discuss

and evaluate the weight-of-the-evidence on &cetochlor, with particular
reference to its oncogenic potential.

A, Individuals in Attendance:

1. Peer Review Camittee: . {Signatures indicate conr'urrenne with' p;,e.-
review unless otherwise stated).

MW/M\/
Burnam /h‘/

Reto Engler /&/ A" M UL
Donald Barnes

_M /7 Yomima,
Louis Xasza :

y
fov\’Bertram Litt ‘\«9«»—& L——\ ®a' wet
John A. Quest %)4 &Zﬂz

Theodore M. Farber

William L.

2. Reviewers: (Non-camittee members responsible for data
nresentation; signatures indicate tectmical accuracy of panel =

eport. )

Stephen Saunders

Laurence Chitlik

/ov Winnie Teeters




PEER REVIEW FILES

CHEMICAL NAME: Acetcchlor
CASWELL NO.: 003B

CAS NO.: 34256—-82-1
REVIEWER: Dapson

REVIEWER PEER
REVIEW PACKAGE

5. / 7/
a. / /
3./

2. 02/02/89
1. 08/29/85

QUALITATIVE/CGUANTITATIVE RISK

02/15/90

007697

CURRENT AGENCY DECISION

B2;

1.0 ¥ 10-2

TUMOR TYPE / SPECIES

Nasal turbinate papillary adenomas
in Albino rats (M & F) (HED); Liver
tumors, nose/turbinates,
in rats; Tumors at multiple sites
in cD-1 mice (SAP).

PEER REVIEW
MEETING DATE

5. / /
4. / /

3. / 7/
2. 02/08/89

1. 09/12/85

SAP MEETING

2. / 7/
1. 09/28/89

ASSESSMENT DOCUMENT

2.
1.

MISCELLANEOUS:

Stamped 2/1/90;

07/21/89
05,/09/88

#PR-007697;

about

PEER REVIEW

DOCUMENTS
5. / /
4. 717
3. /7
2. 05/31/89

1. 03/30/87

& thyroid

PEER REVIEW
CLASSIFICATION

5.
4.
3.
2. B2;

1.0 x 10-2
1. B2 ‘

SAP CLASSIFICATION

2.
1. B2

GENETIC TOXICITY
ASSESSMENT DOCUMENT

1.

300 p.;

/7

nha.
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Peer Review Documents
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A, 3. Peer review members in absentia: (Comittee members who were
not able to attend the discussion: signatures indicate concurrence
with the overall conclusions of the Camuttx:e.

aAnne Barton % ﬁ
Stephen Johnson =Tt
Robert Beliles %Lg‘f-/ ﬁg&)‘a L

Diane Beal ___,0,4(. a.‘ﬂg‘a.é_.

Judith Hauswirth

r LN
Esther Rinde M\ R}f“‘&ﬁ

3, Material Reviewed:

The material available for review of acetochlor (Harness™) consisted of a
chronic feeding study in the rat (DER) and an oncogenicity study in mice
{DER), a metabolism study, and 4-mutagenicity studies.

C. Background Information:

Acetochlor, 2 chloro-N-ethoxymethyl-N~(2-ethyl-6-methylphenyl acetamide),
is structurally related to alachlor, butachlor and metolachlor which have
21l been shown to be oncogenic in rats (alachlor was also oncogenic in
-rice).

C1H5
/CHZ‘O‘CHZCH3

CH4

ACETOCHLOR i i



007697

-3

D. Evaluation of Oncogemicity Evidence ficr Acetochlor

1. Chronic Feeding Toxicity and Oncogenicity Study in the Sprague—Tawley Rat.

Groups of 70 male and 70 female rats were fed O, 500, 1500 or 5000 ppm
acetochlor in their diet for 24/27 momths (by month 24, there were
still sufficient males in each group to allow the study to proceed to
month 27).

Summary of the Incidence of the Most Frequently Observed Necplastic Lesions
in Rats Fed Diets Containing MON-097 (Acetochlor) for 24/27 Momihs

Czan/Lesion 0 500 1500 5000  PPM
Liver/
Hepatocellular Adencma M 6/70 2/70 5/70 /72
F o/70 2/70 2/70 2/ 70
Hepatocellular Carcinama M 0/70 2/70 3/70 6*2/70
F 1/70 1/70 1/70 52/70
Carmbined M &/70 4/70 8/70 13/70
F 1/70 3/70 3/70 1/7G
Testes /
Interstitial cell turor M 2/70 4/70 4/70 1/70
Thyroid/
C-cell adenama M 7/69 2/69 4/70 4/70
F 4/69 1/69 1/69 o/62
Follicular cell adenama M 0/69 0/%9 3/70 522470
F 2/69 0/69 0/69 3/&9
Uterus/ :
Adenocarcinama F 1/70 0/70 1/70 4/70

asicnificant linear trend using the Cochram-Armitage test (p<0.05}.
*Statistically different fram control values (p<0.05) using the Fisher Exact test.

The incidences of hepatocellular carcinam and follicular cell adenoma were
significantly (p<0.0S) increased at the high dose in male rats; a positiwe

trend (p<0.05) was also noted for these tumors in males, as well as for the
incidence of hepatocellular carcincma in females.

The LOEL for chronic effects was determined to be S00 ppm, based an body and
organ weight data; a NOEL for non-neoplastic effects was not established.

The MID was exceeded at the high dose in both sexes, based on increased mortality.- .

5
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D. Zvaluation of Oncogenicity (continued)

2. Oncogenicity study of random-bred Swiss
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Groups of 60 male and 60 female mice were fed acetochlor (MON-097) in the

diet for up to 23 months at dose levels of 0, 500, 1500, and 5000 ppm.

Incidence of Frequently Occurring Neoplastic Lesions in Mice Fed MON-097 for 23 Months2

Organ/Lesion 0 500 1500 5000 PPM
Harderian gland Adencma M 8/60 7/60 7/60 9/60
F 3/60 1/60 5/60 4/59
Kidneys/ M 0/60 0/60 2/60 1/60
*  Adenocarcinama F 0/60 0/60 0/60 0/59
Adencma M 2/60 1/60 1/60 2/60
F 0/60 /60 0/60 /59
Sarcoma M 0/60 0/60 0/60 0/60
F 0/60 0/60 0/60 2/59
-Total Malignant M 0/60 0/60 2/60 1/60
Kidney tumors F 0/60 G/60 0/60 2/59
Liver/ M 8/60 4/59 9/60 - 7/59
adenana F 2/6C 0/60 0/60 4/58
Carcinoma M 65/60 7/59 10/60 22b,c /59
F 1/6C 0/60 0/60 4b/sg
Cambined M 14/6C 11/59 19/60 29/59
F 3/60 0/60 0/60 8/58
Lungs/ M 6,/6G 10/60 12/60 5/6
Adenama F 2/60 6/60 8d /60 4/59
Carcinoma M 7/60Q 3/60 4/60 3/60
F 0/60 sd/60 3/60 7b,4/59
Histiocytic sarcama M 0/60 0/60 0/60 0/60
F 0/60 9/60 1/60 0/53
- Total Lung Tumors M 13/60 13/60 16/6C 8/60
F 2/60 11<¢/60 12C/60 110,€/59
{continued)

aNeoplastic lesions that occurred at a frequency of no more than one per dose group
were oxcluded fram this table unless significance was noted for total tumors of a

given organ.

bgtatistically significant linear trend (p<0.01) using the Peto analysis.

>Statistically significant increase campared to control (p<0.01) using the Chi-square Q

est {(uncorrected for continuity).
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Incidence of Frequently Occurring Neoplastic Lesions in Mice Fed MON-097 for 23 Monthsd

(continued)
Organ/Lesion 0 500 1500 5000 PPM
Lymphatic System Lymphama M 4/60 2/60 2/60 4/60
F 6/60 7/60 12/60 1/59
Ovaries/
Adencma F 0/59 0/60 1/60 0/58
Granulosa cell tumor F 0/59 0/60 - 3/60 2/58
Luteama F 0/59 0/60 1/60 1/58
- Total benign ovarian
tumors F 0/59 0/60 5d/60 3b/s53
Pituitary jland/
Ademana M 0/58 0/49 0/58 1/54
‘ F 2/58 2/57 0/55 0/51
Uterus/ . . - ‘
Endometrial stromal F . . 1/59 2/57 2/60 L 2/53
oolyp s o o e
Histiocytic sarcomal F 09/59 6</57 6</60 sd /39
Leiosmyousarcamna F 3/59 0/57 2/60 ' 0/339

ANeoplastic lesions that occurred at a frequency of no more than one per dose group
were excluded fram this table unless significance was noted for total tumors of a
given organ.

DStatistically significant linear trend (p<0.0l) using the Peto analysis (see note in DER).

CStatistically significant increase compared to control (p<0.0l) using the Chi-scuare
test (uncorrected For continuity).

dsignificantly different fram control by Fisher's exact test (p<0.05).

The MID was exceeded in both sexes at the high dose, based on increased mortality
and decreased body weights.

! It was notéd that histiocytic sarcamas should be cambined for all
organ sites, however the incidence in other organs was not available.
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D. 2. Oncogenicity Study in Mice, contd.

There was a statistically significant increase in the incidence of the following
tunor types:

Liver carcinomas in males at the high level (p<0.0l1),

Total lung tumors in females at all levels (p<0.0l1),

Carcinamas of the lungs in low and high lewvel females (p<0.05),

Uterine histiocytic sarcamas in females at all levels (p<0.0l at SO0 & 1500 ppm;
p< 0.05 at 5000 ppm)

Total benign ovarian tumors in mid-level females (p<0.05).

There were positive linear trends for: liver carcinomas in both sexes, and pulmonary
carcinams, total lung tumors, total ovarian benign tumors and kidney adencmas in
females.

§8§88888888888888888¢8%58

The preceding statistical analyses and tumor incidences were reported in the DER
provided by Dynamac. In a Lab/Data Audit Memo (memo not dated-hudit performed
Oct. 1985 and provided to HED on Nov. 4, 1986) Dr. Adrian Gross indicates that
there are discrepancies in the statistical analyses of the mouse tumors obtained
by him, and those obtained by Dynamac.

Dr. Grogs also states in his memo that “the significance as estimated by Dynamac -
for..."™ the liver carcinoms in male and female rats “...was- understated". (Dynamac
found for these buwors, p<0.05, whereas Dr. Gross found p<<0.0l.) .

The "discrepancies" described by Dr. Gross are small differences in the p value
and/or in the expression of the p value; nevertheless, the owerall conclusions
are the same.

In this same memo, Dr. Gross also indicates an apparently very different incidence
for "kidney" tumors in the mouse from that reported in the DER {(cf: pg. 4), as
follows:

0 500 1500 5000 ppM
Carcinama M 6/60 7/59 10/60 22/59
F 1/60 0/60 0/60 4/58
Adencm F 2/60 0/60 0/60 4/58

However, the above data are actually for the liver tumors; it appears that on
pages 4,.and 5 of the Grogss memo the word "kidney" was inadvertently substituted
for liver. Thus, there is no discrepancy in the tumor incidence as reported by

Dynamac and by Dr. Gross.

The above information was not available to the Peer Review Camnittee at the time
of the meeting on acetochlor. :
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Eistorical Control Information: Not presented to the Cammittee.

Additional Toxicology Data on Acetochlor:

Mataboiism: In a rat study, acetochlor was extensively metabolized with less
than 1% parent compound found in the feces and none detectible in the urine.
The early (<24 hour) metabolites were mostly mercapturates; later ones mostly
sulfoxides, sulfones and sulfates; 20 metabolites were identified (Figures 1,
2, 3). Early conjugation with glutathione is assumed. The only structure
retaining significant amounts of labeled acetochlor (about 2.5%) was

the erythrocyte; the turnover rate of erythrocytes in the rat correlates
well with the slow phase of acetochlor elimination. (Acetochlor was

rapidly excreted with the urinary route accounting for about twice the
percentage of the fecal route; pulmonary excretion was insignificant.
Flimination was biphasic, with a rapid and slow phase.) There did not
appear to be any significant sex differences in the metabolism of
acetochloer.

Non-Oncogenic Toxicological Effects

In a one-year feeding study.in dogs, the high dosed group (40 mg/kg) showed °.
testicular atrophy (6/6) accompanied by décreased absolute and relative ’
(to body weight) testicular weight, decreased body weight gain of males

an decreased terminal body weight of females. There was also suggestive
evidence at the high level for anemia and hepatotoxicity, but a NOEL and

LOEL for these effects could not be be conclusively determined. There

was also suggestive evidence for effects on adrenal weights.

In a two generation reproduction study in rats, a slight decrease (about
20%) in litter size was noted at the high dose (5000 ppm) in all matings.
The high dose also caused decreased pup hody weight gain during lactation
for both generations; this effect was also seen in male Fpp pups at the
mid level {1500 ppm).

Acetochlor was negative at a dose of 400 mg/kg in a rat teratology study.

MON 097 Technical, and an ®"E.C" formulation were positive dermal sensitizers
in the guinea pig.

Mutagenicity:

Acetochlor was weakly positive in the CHO/HGPRT gene mutation assay at 4 -
near toxic doses, hut the vehicle used (alcohol) had same activity. it
was also positive (with activation only) in the mouse lymphama test.
Negative results were obtained in the Ames salmonella test, in the
hepatocyte DNA repair test, and in an unacceptable bone marrow chramsane
aberration assay.

!
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Page is not included in this copy.

Pages ZC7 through [’QL’are not included.

The material not included contains the following type of
information:

_____ Identity of product inert ingredients.

Identity of product impurities.

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

The product confidential statement of fo:mula.
Information about a pending registration action.
_;(L FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




007697
| « - : -11-

4. Structure-Activity Correlations:

Acetochlor is structurally related to Alachlor, Butachlor, Metolachlor, and

Propachlor.
aHs
N SHFO-CHCHg
’ ‘é—CHQ
F3
Acetochlor
£is Fas
JCHG—CHo A Hp-O-CyiHq
4 O N\C—CH—CI \O _—N‘Y—C H=U
Nee it Py ‘A

alachlor Butachlor

f._.{s rHB . . ?H3
/ ,\< WO Chs (O YngtCHs

: S .
N / L ~Ci==Cl > —CHIC!
S— Rt b }
C3—is O Q
Matolachlor Propachler

Alachlor is oncogenic in both rats and mice. In rats, it caused nasal
turbinate (42 mg/kg) and stamach turors (126 mg/kg) in both sexes, and
thyroid follicular adenomas in males (146 mg/kg). In mice, there was an
increased incidence of lung turors in females (260 mg/kg). Alachlor was
evaluated by the Peer Review Camittee as a Category B2 oncogen, and is
presently undergoing Special Review.

Butachlor (Machete™) causes stamach tumors {defined as masses at necropsy)
in female rats (3000 ppm). Butachlor has not been evaluated by the Peer

Review Camnittee.

Metolachlor caused a significantly elevated incidence of proliferative liwver
lesions {neoplastic nodules and carcinamas, combined) at the highest dose
level tested (3000 ppm) in female rats. The mouse oncogenicity study was
negative for proliferative lesions. Metolachlor was evaluated by the Peer
Review Camittee as a tentative Category C cnoogen (due in part to the
borderline quality of the data).

Propachlor (Rarrod™) was tested by Industrial Bio-Test Laboratories and

<> this study must be repeated. bipet- 13
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F. Weight of Evidence Considerations:

The committee considered the following facts regarding toxicology data on
acetochlor to be of importance in a weight of evidence determination of
oncogenic potential.

Rats:

The incidences of hepatocellular carcinama and follicular cell adenama of

the thyroid were significantly (p<0.05) increased at the high dose in male
rats; a positive trand (p<0.05) was also noted for these tumors in males,

as well as for the incidence of hepatocellular carcinoma in females.

Mice:

There was a statistically significant increase in the incidence of: liver
carcinomas in males at the high level (p<0.0l); total lung tumors in
females at all lewels (p<9.0l); carcinamas of the lungs in low and high
level females (p<0.05); in uterine histiocytic sarcamas at all dose levels
{p<0.01 low and mid dose; p<0.05 high dose) and total benign ovarian tumors
in mid-level females (p<0.05). There were positive linear trends (p<0.0l)
€or: liver carcinomas in both sexes, and for pulmonary carcinomas, total
lung tumors, ovarian benign tumors and kidney adencmas in females.

(See also ?aqe 6 and attached memo from Adrian Gross.)

* * * * 1

Acetochlor was weakly positive in the CHO/HGPRT gene mutation assay at near
toxic doses, but the vehicle used (alcohol) had some activity. It was also
sositive (with activation only) in the mouse lymphoma test. Negative
results were obtained in the Ames salmonella test, hepatocyte DINA repair
rasts and in an unacceptable bone marrow chromosome aberration assay.

scetochlor is structurally related to Alachlor, Butachlor, Metolachlor, and
Propachlor:

° Alachlor is oncogenic in both rats and mice. In rats, it caused nasal
turbinate (42 mg/kg) and stamach tumors (126 mg/kg) in both sexes, and
thyroid follicular adenamas in males (146 mg/kg). In mice, there was an.
increased incidence of lung tumors in females (260 mg/kg).

o 3ytachlor (Machete™) causes stamach tumors (defined as masses at necropsy)
in female rats {3000 ppm).

° Metolachlor caused a significantly elevated incidence of proliferative liver
lesions {neoplastic nodules and carcincmas, combined) at the highest dose
level tested (3000 ppm) in female rats. The mouse oncogenicity study was
negative for proliferative lesions.

° Prorachlor (Ramrod™) was tested by Incdustrial Bio-Test Laboratories anawiy - 14
this study must be. repeated.
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G. Classification of Oncogenic Potential:

Criteria contained in the EPA Guidelines [FR 5.: 33992-34003, 1986] for
classifying a carcinogen were considered.

The weight of evidence for acetochlor is summarized as follows:

oacetochlor was oncogenic in the rat (hepatocellular carcinama in both sexes
and thyroid follicular cell adencma in males).

sacetochlor was oncogenic in the mouse (hepatocellular carcinama in both sexes,
lung carcinoma in females, uterine histiocytic sarcamas and benign ovarian
tumors in females, kidney adencmas in females).

oacetochlor is structurally related to known or suspected oncogens (alachlor,
butachlor, metolachlor.

oacetochlor was mutagenic in mammalian cell culture tests: CHO/HGPRT
(weakly positive) and in the mouse lymphoma test.

Based on the above evidence, acetochlor meets the criteria for Group B2 -
Pronable Human Carcinogen (causes an "increased incidence of malignant or
combined malignant and benign tumors in multiple species™). Additional
evidence for this classification was provided by SAR and mutagenicity.

007697
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

zi .
; WASHINGTON, D.C. 20460 E cnP‘
@ no“("

OFFICE OF
MEMORANDUM PESTICIDES AND TOXIC SUBSTANCES

SUBJECT: Second Peer Review of Acetochlor: Nasal Tumors

TO: Robert Taylor
Product Manager (25)
Registration Division (TS-767c)

FROM: Wil iam F. Sette, Ph.D. (-2, F.SJK 4 z|gT

Exe=tive Secretary I, Peer Review Committee
Health Effects Division (TS-769c)

The Health Effects Division Peer Review Committee met on
February 8, 1989 to discuss and evaluate the weight of the evidence
on Acetochlor with special reference to its oncogenic potential for
causing nasal tumors.

We reaffirmed the classification of the weight of evid: 2 as
category B2, probable human oncogen, and recommended that the
quantitative risk assessment (Ql*) be based on the data on nasal
turbinate papillary adenomas in male and female Alblno rats given
1000 ppm in their diet.

A. Individuals in Attenda

1. Peer Review Committee (Signature indicates concurrence

with the peer review unless otherwise state\dﬁtﬁ—’v
—
William Burnam é/"‘" 2

Marion Copley 2 fzon Mff‘—)
Kerry Dearfield &t“/]/ 0‘4‘?(
Reto Engler A 1-\3/

Bernice Fisher éaﬂ"_&a 4
$ ]
George Ghali C. Ll -

Richard Levy ﬂ*-u A— /_{__,_:_.L

Judith W. Hauswirth dirle 4 . N
John A. Quest %c«_ A ff_ﬁluﬂ
Esther Rinde /m R)MAL S e ;g




Robert Beliles @ 0"4«%7/’ ﬁ-@ctﬂﬁ')

Lynnard Slaughter O(‘ 9 & '3'-41-91(1 Lz
W tra 02 2.

Marcia Van Gemert
Coits,. S
William Sette Tl S

2. Scientific eviewers (People responsible for
presentation of data; signature indicates technical accuracy of
panel report.)

Stephen C. Dapson M.A, G - »Qm

3. eer Review Members in Absentia (Those unable to attend
the discussions; signature indicates concurrence with overall
conclusions of the Committee.)

Diane Beal z\{.@ %AQ laa
- v
——

Richard Hill

B. Material Received

We received an 11 page overview from Dr. Dapson dated 1/27/89

summarizing the issues and available data, and a set of
attachments (A-J) including the first peer review of this materiail,
data evaluation records of 3 oncogenicity studies, 2 mutagenicity
studies, a qualitative risk assessment of one study, and related
memoranda.,

C. Background Information
Acetochlor, 2 chloro-N-ethoxymethyl-N-(2-ethyl-6-methylphenyl
acetamide), is a herbicide used for control of annual grasses and
certain broadleaf weeds on a variety of food crops.
CoHg
/CH2-O-CH2CH3
N
~
g-CHZCL

Peoe - 1

e
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Tn the first Peer Review Committee meeting (9/12/85), the
weight of evidence for oncogenicity was classified as B2-Probable
Human Oncogen based on:

an increased incidence in rats of hepatocellular carcinomas
in both sexes, and thyroid follicular cell adenomas in males;

an increased incidence in mice of hepatocellular carcinomas
in both sexes, lung carcinomas, uterine histiocytic sarcomas,
benigm ovariam tumors, and kidney adenomas in females;

positive mutagenicity data in the CHO/HGPRT and mouse lymphoma
assays:

and positive oncogenicity data on structural analogues,
alachlor, butachlor, and metolachlor.

Since that review, a newer rat study has been reviewed and
slides from <the original rat study re-evaluated. Further, a
qualitative risk assessment has been performed on the newer rat
study. The present meeting focused on these studies and primarily
concerned the nasal turbinate adenomas observed. -

D. Ewvaluatiom of Oncogenicity Evidence

1. Chronic Feeding Study of MON 097 in Albino Rats.
EPA Accession No. 400770601.

Groups of 70 rats/sex were fed 0, 40, 200, or 1000 ppm of
Acetochlor in their diet for 2 years.

Statistical analysis was performed by C.J. Nelson of this
division. There were no differences in survival in either sex.

There was a statistically significant (p<0.05) increase in
both sexes in papillary adenomas of the nose/turbinates at 1000
ppm (5D mg/Kg). There also was a significant dose related trend.

There was a significant linear trend for combined thyroid
carcimomas and adenomas for fewales, but not males.

A NOEL of 200 ppm (10 mg/Kg) for systemic toxicity was
identified.

Based on the effects seen in the high dose group, decreased
body weitht gain, clinical chemistry changes, and non-neoplastic
findings, it is apparent that the MTD was achieved in this study.

/?

L .
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. TABLE 4. AcCETOCNLOR ALBING RAT <= FEMALE Thyroid Folliculer Tumor Ratess and Cochiran-Aramis
Test and Figher's Exsce Test Reswuits 498 Trend
oose 0.000 40.000 200.000 1000.000 Tt e
ADENONA 1/39 » 2/44 o %% 4746 T e
2.6) 4.5) (5.6) 8.7
p= 0.11236 = 0.4018 p= 0.3639 p= 0,.1949
CARC:NOWA 0/30 0/3% 028 1736 »
€0.03 €0.0) (0.03 €2.8)
p= 0.0537 p= 1.0000 p= 1.0000 p= 0.543%
ADENORA
CARCINONA 1739 2744 2736 $/746
€2.6) €4.5) (5.6) €10.93
p= 0.0457 = p= 8.401S pe 0.3639 pe 0.1222

a First Adencag observed at weeks in dose 0 end 4 PpR.
b First Carcinome observed st 108 wecks in dose 1060 ppm,

TABLE S. ACETOCNLOR ALBING RAT Study-- FENALE Xose Papiticry Tusge Retess snd Cuhrnmlr-lnu frand;rn:
end Fisher's Exsct Test Resuics o -

coseg 0.000 48.000 200.000 1006.000
ABENONA 0/69 G/69 0767 19768 ¢
€0.0) e.® ¢0.0) (27.9)
pe 0.0001 oo p= 1.8000 pe 1.0000 pe 0.0001 *=

- Number of tumer bearing sniasis/Busber of -lll.lll at risk, (Excluding snimels that died before the
obesrvation of the tirst tumse or snizsls met exanined) . '
(3 Per cent

¢ First Adencms edeerved 8t 54 wesks in dece 1000 ppm.

Note: Significande of trend densted at fontrol. Significencs of pair-vise comparisom with control
dencted at Dogg level. » denstes p < €.0% snd ov denetes p < 0,01

/
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TARLE 6. ACETOCNLOR, LLBING RAT Study-- MALE Thyroid Follicular Tumor Ratese and Cochran-Armitage Trend
Test and Fisher's Exsct Test R2cults

PR XX T T T Y T R Y Y T T P Y T R R L L L R LY crecse LR e L L LD I L L LT eI IR R Y Y Y TY Y TP T T A iy conm

DOSE 0.000 40.000 200.000 1008.900
ADENOMA 1756 1753 1756 a 2/34
€1.8) (1.9 (1.9 «a.n

P= 0.2208 p= 0.5042 ps 0.3046 p= 0.3713

N First Adenoms obeerved at 75 weeks in dose 1000 PPm. .
Ho Carcinomas occurred in male rats.

TABLE 7. ACETOCHLOR, ALBINO RAT Study-- KALE Hose Papillary Tumor Ratese and Cochran-Armitage Trend Test
and Fisher's Exact Test Results

esseacsscscccscncacs cscocwmae sranwe EEE X D T R TS e Ay PRy T

base 0.000 40.000 200.000 1000.000
ADENORA 1758 0754 oss8 12,59 T
.n - €0.0) (0.0) €26.3)

p< 0.00G1 ** p= 0.3179 p= 0.5000 pe 6.0010 **

B3

* Number of tumer bearing snimels/Number of amimels st rink. (Exciuding snimels that died before the
cbgervation of the first tumer or animels not exsained).
() Per cent

[} First Adenome observed at 67 weeks in dose 1500 ppm.

Note: Significance of trend dencted et Contrul. Significance of peir-wise comparison uith controt
denoted st Dosg level. * denotes p < G.05 end ** denctes p < 0.0
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2. Reexamination (EPA Accession No. 40484801) of Preserwved
Tissue from the earlier rat study (EPA Accession Nos. 071%962-5).

Since treatment related nasal papillary adencmas were not seen
in the earlier rat oncogenicity study (reviewed in the first peer
review), the sponsor reexamined the preserved tissues of the rats
from that study, focusing on the posterior portion of the nasal
cavity, which were not prewviously analyzed amd in which the
probability of inhalation of the diet was minimized.

A. Summary from first Peer Review

Groups of 70 Sprague-Dawley rats/sex were fad 0, 500, 1500,
and 5,000 ppm of acetochlor in their diet for 24-27 months. (Males
only for 27 months).

The MTD was exceeded at the high dose for both sexes, based
on body weight decreases and non-neoplastic lesicns. In addition,
there was increased mortality in females. The IOEL for chromic
effects was 500 ppm, based on body weight and organ weight data;
a systemic NOEL was not established.

The incidence of hepatocellular carcinomas and: thyreid
follicular cell adenomas were significantly increased at: the high
dose in male rats; a positive trend (p<0.05) was noted for these
tumors in males as well as for the incidence of hepatocellular
carcinomas in females.

The study was rated CORE Minimum, despite the need to repeat
the study to establish a systemic NOEL.

B. Results of Re-examination

There was a dose-related increase in nasal papillary adenomas

in male rats with statistically significant differences at the mid
(1500 ppm) and high (5000 ppm) dose levels. Papillary
adenocarcinomas were present in two high dose males who did mnot
have adenomas. There were significant trends for these adencmas,
carcinomas, and all nasal malignancies combined. There was an
apparent increase in all treated males of inflammation of the nasal
mucosa, which was statistically significant (p<0.01) at the high
dose. However, for all but three high dose males, there was no
association between adenomas and inflammation. There were no
statistically significant differences in survival between treated
and control males.

In females, there was a borderline significant (p=0.0535) trend
in the incidence of papillary adenomas. However, there was also
significantly lower surwvival times for low and high dose females,
as well as the overall treated group.

Since the statistical analyses presented by the Company and

- | 2(
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used here were not completely annotated, it is not clear how well
the reported trend analysis accounted for the survival differences.
similarly, the Bonferroni Inequality Multiple Comparison adjustment
of Fisher's exact test on this data would not have been performed
by us, although for this data set, the significance of the results
are still apparent. For the male data, where there were no survival
differences, a Cochran-Armitage trend test would have been
preferred.



Dose (ppw) ]

Observatioas
Nosesrurbinates:
papillary adenoma
M 0/69
F 0/69
papillary adenccarcinoaa
M 0/69
squacus cell carcinoma
M 0/69
F 1/69
squascus papilloma
M 0/69
carcinoma in-situ
F 0/69
esthesioneuroma (benign)
M 0/69

1/70
0/68

0/70

1/70
2/68

/70
0/68
0/70

1300

6*/69
2/70

0/69

0/69
1/70

1/69
1/70
0/69

epithelial inflammatory squamous metaplasia

F 0/69

0/68

submucosal glandular hyperplasia

F /69 0/68
inflammatory epithelial hyperplasia
M 1/69 Q/70

F 1/69 0/68

inflammation: .St o
‘¢ nasolacrimal duct . :
L M 1/69. 8/76
F 5/69 1/68

nasal mucosa
M 3/69 9/70
F 2/69 8/68

nasal papillary adenoma, males
nasal papillary adenoma, females
nasal papillary adenoma, both sexes0.000
papillary adenoccarcinoma, males
esthesioneurona, males

all nasal malignancies, males

1/70
0/70
3/69
2/70
5/69
2/70

7/69
6/70

Peto test for trend found the following "p" values:

0.000

0.055

0.027
0.062

0.031

007657

seoo0

18*/69
1/69

2/69

1/69
0/69

/69

0/6%

1/69
0/69
2/69
2/69
0/69
é/69
2/69

16*%/69
8/69

* = p < 0.05 using Fisher's Exact Test w/ Bonferroni Inequality

** = p < 0.01 using Fisher's Exact Test w/ Bonferroni Inequality

2.5



E. Additional Toxicity Data

1. Mutagenicit The studies reviewed in the first peer
review indicated that:

Acetochlor was weakly positive in the CHO/HGPRT gene mutation
assay with and without activation. The alcoho] vehicle appeared to
have a higher baseline frequency under activatead conditionsg.

It was also positive, with activation only, in the mouse
lymphoma assay.

A DNA damage/repair assay in rat hepatocytes was negative.

An acceptable Salmonella assay was negative, but K. Dearfield
notes that TAl100 data were suggestive.

Two in-vivo chromosomal aberration studies were negative.

A new dominant lethal study could not be adequately evaluated
with the provided data; however, a new study was not requested
since all mutagenicity requirements were fulfilled.

2. Structure Activity Relationships

As the first peer review indicated, Acetochlor is structurally
related. to Alachlor, Butachlor, and Metolachlor.

Alachlor is oncogenic in rats and mice and was classified as
a B2, ptrobable human oncogen. It produces  nasal tnrbin'ate"“jzumors
in both-'sexes of rats at 15 mg/Kg, as well ag stomach tumors in
both seéxes at 126 mg/Kg, and thyroid follicular cell adenomas in
males at 126 mg/Kg. In female mice, lung tumors were seen at 260
mg/Kg.Gavage exposure of rats to Alachlor lead to labelled material
in the nasal turbinates, indicating its systemic distribution and

discounting the view that tumors arose from breathing of food dust.

Butachlor produced stomach tumors in female rats at 150 mg/Kg.
The Peer Review Committee has not reviewed this data.

Metolachlor is classified as a Category c oncogen based on
liver tumors in female rats given 150 mg/Kg. More noteworthy here,
however, were nasal turbinate tumors, adenocarcinomas and a’
fibrosarcoma in male rats. There was a significant trend for
adenocarcinomas ( 0/67 controls, and 0/59, 0/53, and 2/69 for 30,
309, and 3000 ppm groups, respectively).

Fkimmmgmg_m;_m

The Committee considered the following facts regarding the
toxicity of Acetochlor to “e important in weighing the evidence of
its oncogenic potential w.th respect to these nasal tumors.

In the "repeat® rat study, there was a statistically
significant (p<0.05) increase in both sexes in papillary adenomas
of the nose/turbinates at 1000 ppm (50 mg/Kg). There also. were
significant dose related trends.

we 2%
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There was a significant linear trend for combined thyroid
carcinomas and adenomas for females, but not males.

In the first rat study, there was a dose-related increase in
nasal papillary adenomas in male rats with statistically
significant differences at the mid (1500 ppm) and high (5000 ppm)
dose levels. Papillary adenocarcinomas were present im two high
dose males who did not have adenomas. For males, there were
significant trends for these adenomas, carcinomas, ana all nasal
malignancies combined.There was an apparent increase in all treated
males of inflammation of the nasal mucosa, which was statistical
significant (p<0.0l1) at the high dose. However, for all but three
high dose males, there was no association between adenomas and
inflammation.

In females, there was a borderline significant (p=0.055) trend
in the incidence of nasal papillary adenomas.

There were positive mutagenicity data in the CHO/HGPRT and
mouse lyliphoma assays.

There were positive oncogenicity data on structural analogues,
alachlorj: butachlor, and metolachlor. Of particular note were the .
nasal tumers in rats given Alachlor, the thyroid tumors in Alachlor -
males, and the nasal tumors (not statistically significant) in
Metolachloxr rats.

G. Classificatijo oncogeni otent

The previous Peer Review Committee meeting classified the
evidence as best fitting Group B2, Probable Human Oncogen based on
an "increased incidence of malignant or combined malignant and
benign tumors in multiple species™, with additiocnal evidence from
mutagenicity studies and SAR.

Based on the data examined in the current meeting, we can now
additionally cite an increased incidence of nasal adenomas in
Sprague-Dawley rats in 2 studies, and stronger analogy to Alachlor,
which alsc causes these nasal tumors.

We reaffirzed the classification of the weight of evidence as
category B2, probable human oncogen, and recommended that the
quantitative risk assessment (Q,*) be based on the data on nasal
turbinate papillary adenomas in male and female Albinoc rats given
1000 ppm (50mg/Kg) in the repeat study.

.
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MEMOREZNDUM

al cf the Finel FIFR2 Scientific Advisory
r the Septenker 2&8-2S, 1SES5 Meeting

¥

&
TROM: R. Bruce Jaeger ,ﬁ/},
Executive Secretary;
iy X ST X
TITRA Scientific AZViscry Tanel
~8: Dougleas 2. Caxpt, Tlirectoer
Cffice cf Testicide Prograz=s

—

The above zenticned meeting of the FIFRA Scientif:
Fanel (SAP) was an cpen meeting held iIn Arlington, Vir
review the fcllowing topics:

1. A set of Scientific Issues Seing Cocnsidered ky the
Zgency in Ccnnecticn with the Propcesed Guidelines fcor
Neurctcxicity Testing Under FIFRA. ‘

sz. A set cf Scientific Issues Zeing Cocnsidered by the
Agency in Ccnnecticn with t=e Peer Review ,
lassification of Acetochler as a Class B2 Oncogen.
3. A set of Scientific Issues Seing Ccnsicdered ky the
Zgency in Connecticn with t=e FPeer Review
Classification of COVP as a Class C Cncecgen.

4. A set of Scientific Issues Eeing Ccnsidered ky the
Agency in Ccnnecticn with t-e Feer Review
Classification of Simazine &s a Class C Oncogen.

(%]

. A set cf Scientific Issues Seing Ccnsidered by the.
Agency in Connecticn vith the Prcrcsed Guidelines for

Mutagenicity Testing TUnder FIFRA.

'y

Please find attached

T anel's final report onh the agenzs
items discussed at the rmeeting.

ATzachnments
cc: Panel Members Edwin TiInsworth
Linda J. Fisher Fenny Fenner-~Crisp _ 2!7
Victer J. Ximm Al Eeier X
Jim Roelofs Mary Bezatty
Susan H. Wayland EPA Participants
Anne Barton fen %arnes
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FZDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT

SCIENTIFIC ADVISORY PANEL

A Set of Scierntific Issues Being Considered by the Agency in
Connecticn with the Peer Review Classification of
Acetochlor as a JTlass B2 Oricogen

e 3l

T=e Federzl Insecticide, Fungicide, and Rodenticide Act
(FIFRA) Scientific Advisory —anel (SAP) has complated review of a
set cf scientific issues keing considered by the Environmental
Frocteczion Acency in connection with the peer review of
Ecetocklicr. The review was conducted in an open meeting held in
Arlington, Vl:glnla, on September 28, 1989. Panel members
present for tkhe review were Dr. Sames Tiedje, Dr. Robert Anthony
and Dr. Edwardé Bresnick. In addition, Dr. Ernest E. McCcnnell of
Raleigkz, NC sexrved as a Special Government Employee on the Panel.

Public notice of the rmeeting was published in the Federal
Register on August 25, 1989.

Oral statements were received from Dr. Dennis P. Ward of
Monsanto.

= consicderation of all matters brought out during the
reeting and careful review of all documents presented by the
Acency, the Panel unanimously subnmits the following report.

REPORT OF PANEL RECOMMENDATIONS
Acetochlor

Tze SAP agrees with the assessment of the EPA on the weight
of evidence which has led to the classification ¢f Acetochlor as
a Class B2 Oncogen. This evidence includes: the incidence of
tumors (benign and malignant) in liver, nose/turbinates, and
thyroid in the rat; the increased incidence of both benign and
malignant tumors at multiple sites in the mouse; the structural
relaticnship of Acetochlor to analogues that are positive in
oncogenicity biocassays; and the very limited positive
mutagenicity data. We alsoc wish to affirm that oncogenicity data
ocktained from animals receiving an agent at greater than the
maximum tolerated dose (MTD) can be considered relevant if the
data support cbservations (albeit nonsignificant) obtained at
dose levels beiow the MTD.
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In regard to the cuantitative risk assessment determined
from the combined male and female data as opposed to separate
male and female incidences, i.e., g.* of 0.004 vs 0.01, the SAP
considers these results as being inéistinguishable in a practical
sense. In other situations where a significant difference could
result, the SAP would enccurage the Agency to consider whether
results from the two sexes should be considered collectively or

Iindividually.

Certified as an accurate repert of Findings:

Robert B. uaeaer
Executive Secretary
FIFRA Scientific Advisory Panel A

Cate: &"Mﬂ-—/é/ s
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Jualitative/Quantitative Risk Assessnment
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460 F“..E Bﬂp‘

OFFICE OF
PESTICIDES ARD TOXIC SUSSTAMNCES

Sobject: 2cetochlor - Quantitative Risk Assessment, Two Year

i
g

Thrus

Sommary

Chronic/Oncogenicity Sprague-Dawley Rat Study

caswell no. 1B

Bernice Figher, Biostatistician /@;‘M%@ 7/2//g?

Science Support Section
Science Analysis and Coordination Branch
Health Effects Division {H7509C)

Stephen C. Dapson Ph.D., Pharmacologist

Review Section II

Toxicology Branch I - Insecticide/Rodenticide Support
Health Effects Division {H7509C)

John A. Quest, Ph.D., Section Head A. W J/I/A’j

Science Support Section
Science Analysis and Coordination Bfanch
Health Ettects Division (H/509C)

The unit risk, Ql*, of acetochlor is ;0'2 (mg/kg/day) "L in
human equivalents. This estimate of Q; is based upon papillary
agenamas (nasal turbinates) in both male and temale Sprague-
Dawley rats fed 0, 40, 200, and 1000 ppm.

Significant ditferential mortality with increasing doses of
aceatochlor did not occur in either sex.

Both sexes had a significant increasing trend in papillary adencmas
(nasal turbinates) with dose increments of acetochlor and both sexes
haa a signiticant aitterence i1n the pair-wise camparison of controls
and the highest dose group. See the memorandum on Acetochlor -
Qualitative Risk Assessment from a Rat 2-Year Chronic/Gncogenicity
Study, C.J. Nelson 9/7/88 for details.



Background

The Peer Review Committee meeting on acetochlor on 2/8/89 concluded
that the chemical compound should be classified as g [Ba] carcinogen.
In addition they recommended that the unit risk, Q, , should be estimated
from both male and female rat nasal turbinate papihary adenoma tumor rates.

nose-Response analysis

As a result of the Peer Review Committee's recommendation of the
use of rat papillary adenomas for the estimation of Q; and
since there was no significant dose related mortality in either
sex the calculation of the unit risk was made by the use of the
Global86, Multi-Stage Model computer program of K. Crump. The unit
risk calculated from the rat data in ppm doses was converted to rat
mg/kg/day by the use of Lehman's Tables and then to human equivalents
by the use of interspecies surface area adjustments as recommended by
EPA Cancer Guidelimes (1986).

The resultant estimate of Ql* ‘s as follows:

Rat,Ql*(mg/kg/day)“l In Human Equivalents
Tumor - nasal turbinate
papillary adenocmas
male 2.04 x 10-3 : 1.08 x 10-2
female 1.73 x 10-3 9.20 x 10~3

It is to be noted that Ql* is an estimate of the upper (95%)
bound on risk and that (as stated in the EPA Guidelines) the
=t rue value of the risk is unknown and that the lower limit of
the risk may be as low as zero".

L I
D
~lI

O~
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A Computer Program to Extrapolate Quantal Animal
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M :e‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g WASHINGTON, D.C. 20460
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SEP - 9 jo88

OFFICE OF
PESTICIDES AND TOXIC SUSSTANCES

SUBJECT: W;&alitative Risk assessment from a Rat 2-
Year Chronic/Oncogenicity Study. Caswell No. -3B

FROM: C.J. Nelson, Statistician G—WO’V

Science Support Section 2/7/ 84
Science Analysis and Coordination Bramch, HED (TS-769C)

TO: Stephen C. Dapson, Ph.D. Pharmacologist
Review Section I
Toxicology Branch II, HED (TS-769C)

THRU : Richard Levy, M.P.H.,Leader-Biostatistics 3
Science Support Section - ‘FLJTE?
Science Analysis and Coordination Bramch, HED (TS<€X69C)

and

John A Quest, Ph.D., chief V#- 8ozt 4/7/‘?2',

Science Support Section
Science Analysis and Coordination Bramch, HED (TS-769C)

SUMMARY :

Acetochlor was fed to male and female Sprague-Dawley rats at
doses of 0, 40, 200, and 1000 ppm in a 107 week chronic
toxicity/oncogenicity study.

For the female rat there were no survival problems. The
incidence of nose papillary adenomas was significantly increased
in the 1000 ppm dose group compared to controls and there was a.
significant dose-related trend. There was a significant dose
related trend for thyroid follicular cell adenomas and/or
carcinomas combined.

For the male rat there were no survival problems. The
incidence of nose papillary adenomas was significantly increased
in the 1000 ppm dose group compared to controls and there was a
significant dose-related trend.
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BACKGROUND:

This is a repeat of a previous chronic/oncogenicity study in
the rat. Acetochlor (96.1 % purity) was fed to male and female
Sprague-Dawley rats at doses of 0, 40, 200, and 1000 ppm in a 107
week chromic toxicity/oncogenicity study. Approximately 10
animals of each sex were sacrificed after 52 weeks of comtinuocus
dosing in each dose group. The study was conducted by the
Monsanto Environmental Health Lab for Monsanto Company. The
report number was MSL-6119, EPA Accesion Number 400770601. Data
was extracted from a final report dated September 25, 1986. Test
animals were assigned randomly to the following groups:

Table 1. Experimental Design for Rat Chronic Study

Time of Sacrifice (weeks)

Dose __ Total Number 52
(ppmn) Male Female Male Female
control 70 ° 70 10 10
40 70 70 10 10
200 70 70 10 10
1000 70 70 10 10
SURVIVAL ANALYSIS:

For the female rat there were no statistically significant
results detected in mortality for either pair-wise comparisons of
differences between the treated and the control or a linear
trend with dose (Table 2).

For the male rat there were no statistically significant
results detected in mortality for either pair-wise comparisons of
differences between the treated and the control, or a linear
trend with dose (Table 3).

Test for mortality were made using the Thomas, Breslcocw, and
Gart procedure.

-
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TASLE 2. ACETOCHLOR, ALBINO RAT Study-- FENALE Wortality Rates+ and Cox or Ceneralized K/V Test Results

WEEK
DOSE(PPN) 1-26 27-3%4 Séa $5-78 79-107a TOTAL
0.060 1770 0/69 . 10710 10/59 25/49 36760
(2D <0) «an (¢2)] (603
40.000 0/70 170 10710 9759 26/50 34760
0) [$ 5] 15) 48 5N
200.000 2/70 1768 10710 12/57 19745 34760
3 ($)) 21 (42) (57
1000.960 0/70 3/70 10710 5/57 22/52 30/s60
(0) €6) (&5 €42) 58

TABLE 3. ACETOCHLOR, ALBINO RAT Study-- MALE Mortality Rates+ and Cox or Gemerslized X/W Test Results
. *

-

VEEK
DOSECPPM) i 1-26  27-54 Séa 5578 79-107a  TOTAL )
0.000 0/70 170 10/10 459 2155 360
(0 3 55 (49 s3)
40.000 2/70 2/68 10710 356 29/53  36/60
3 3 ¢5) (55) (60)
200.000 0/70 170 10/10  11/59 2548  37/60
(0 3H €19 (s2) (62
1000.000 70 0769  10/10 759 2152 35/60
5 0 (12 (52 (58)

* Nusber of animals thet died during the intervael/Number of snimals slive at the beginning of the
interval.
() Per cent

8 Interim sacrifice was conducted st 54 weeks. Finsl sacrifice occurred at week 107.
Note: Time intervals were selected for display purposes only. Significsnce of trend denoted st gontrol.

Significance of pair-wise comperison with control denoted at Dose level. * denotes p < 0.05 and
** denotes p < 0.01 ‘

"
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TUMOR ANALYSIS:

In the absence of any mortality differences for either sex
of rats, Fisher's exact test was used to test for pair-wise
differences between control and treated rats. The Cochran-
Armitage trend was used to test for increasing incidence with
increasing dose levels.

In the female rats, there was a significant linear trend for
combined thyroid carcinomas and adenomas (p = .0457, Table 6).
There were no other significant pair-wise differences or linear
trends for thyroid adenomas or thyroid carcinomas. The incidence
of papillary adenomas of the nose in the 1000 ppm group was
significantly increased (p < .0001, Table 7) compared to controls
and there was a significant dose-related trend (p < .0001).

In the male rats, there were no significant pair-wise
differences or linear trends for thyroid adenomas (Table 8).
There were no thyroid carcinomas. The incidence of papillary
adenomas of the nose in the 1000 ppm group was significantly
increased (p = .0010, Table 9) compared to controls and there was
a significant dose-related {rend (p < .0001).

)
od
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TABLE 4. ACETGCHLOR ALBINO RAT Study-- FEMALE Thyroid follicular Tumor Rates+ and Cochran-Armitege Trend

Test end Fisher's Exact Test Results

.................. P R e A L R R R T R e Vg E Iy SIS SR

DOSE 6.000 40.000
ADENOMA 1739 a 2744 a
(2.6) 4.5
pe 0.1124 p= 0.4015
CARCINONA 6/30 0/35
€0.0) €0.0)
p= 0.0537 p= 1.0000
APENOMA
CARCINORA 1739 2744
€2.6) 4.53
pe 0.0457 * p= 0.4015

200.000 1000.000
2/36 4146
(5.6) 8.7
p= 0.3639 p= 0.1940
0/28 1736 b
€0.0) 2.8)
p= 1.0000 p= 0.5455
2736 5746
5.6) €10.9)
p= 0.3639 p= 0.1222

N First Adenoms observed et 90 weeks in dose 0 and 40 pps.
b First Carcinoma observed at 100 weeks in tose 1000 ppm.

wad

TABLE S. Acztbcutm ALBINO RAT Study-- FEMALE Nose Popilllry Tumor Rates+ end Cochrm-lnitau Trend Test

and Figher's Exsct Test Results

e R el el L et L L b L L Sy PSSR

DOSE 0.000 40.000
ADENCHMA 0/69 0769
(0.0) €0.0)

p< 0.0001 ** p= 1.0000

200.000 IOOO 600
0767 19768 ¢
€0.0) 27.9)
p= 1.0000 p< 0.0001 ==

+ Number of tumor beering animals/Number of snimsls at risk.

observation of the first tumor or snimals not exsmined).

{ ) Per cent

¢ First Adenoma observed at 54 weeks in doce 1000 ppm.

Note: Significance of trend denoted at Control.

denoted st Doge level. * denotes p < 0.05 and ** denotes p < 0.01

(Excluding snimsls that died before the

significance of pair-uise comparison with controt




TABLE 6. ACETOCKLOR, ALBINOG RAT Study-- MALE Thyroid Follicutar Tumor Rates+ snd Cochran-Armitsge Trend
Test and Fisher's Exact Test Results )

--------------- - P B e e . = B N L N S e S e e e e S e R N S e R SR e e P e Y e ... . e ————

DOSE 0.0069 40.000 230.000 1600.000
ADENHOUA 1756 1/53 1/54 o 2754
(1.8 1.9 1.9 3.7)
p= 0.2208 p= 0.5042 p= 0.5044 p= 0.3713

Y First Adenoma observed at 75 weeks in dose 1000 ppm..
No Carcinomas occurred in male rats.

TABLE 7. ACETOCHLOR, ALBING RAT Study-- MALE Nose Papillary Tumor Rates+ and Cochran-Armitsge Trend Test
and Fisher®s Exact Test Results

B D R R b T T e R L L ) P I P B & B - = P P B DD OB S OO EeEENeEennesoammwwn oo -

DOSE 0.600 40.000 200.000 1000.000

v'&/}‘»"
............................................. e et st m e e e ea e e ... o m—se oo ——
ACENONA 1/58 0/56 o/58 12759

LD (0.0) (0.0) €20.3)

$4.0.0001 **  p= 0.5179 ps 0.5000 p= 0.0010 **

ats

* Nusber of tumor bearing snimsls/Number of animals at risk. (Excluding snimals that died before the
observation of the first tumor or amimels not examined).
() Per cent

H First Adenoms cbserved at 67 weeks im dose 1000 ppm.

Note: Significence of trend denoted at Control. Significance of peir-wise comparison with control
denoted at Dogg lewel. * denotes p < 0.05 snd ** demotes p < 0.01
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increasing linear trend with dose. The incidence of malignant
mammary tumors and all mammary tumors combined was significantly
increased in the 1000 ppm dose group compared to controls and
there was a significant increasing dose-related trend for both
analyses. The 3 ppm dose group was significantly increased
compared to control for malignant mammary tumors.
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MEMORANDUM

SUBJECT: Peer Review on Acetochlor

AT

~

.. )
FROM: Esther Rinde, Ph.p. ¢ . /%
— Manager, ONCO Peer Review
Health Effects Division (TS-769c)
TO: Addressees
Attached for your review is a package on Acetochlor ’

prepared by _Dr. Stephen Dapson. .

A meeting to consider the classification of Acetochlor.
is scheduled for _2/08/89 at 10:=00 in Room 821,
cM2.

Addressees

W. Burnam

R. Engler

R. Hill

B. Beliles

D. Beal

J. Hauswirth
e M. Van Gemert

M. Copley

J. Quest

L. Slaughter

K. Dearfield

R. Levy

W. Sette

G. Ghali

B. Fisher

S. Dapson

J. Rowe

A9
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w% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
e M&J WASHINGTON, DC 20460
CQF=CE OF
PESTICIDES AND
TOXIC SWIBSTANCES
MEMORANDUM
TO: Reto Engler, Ph.D., Chief
Scientific Analysis And Coordiration Branch
Health Effects Division (TS-769C)
FROM: Stephen C. Dapson, Ph.D. (2. o ng
Pharmacologist, Review Section I a7,

Toxicology Branch - Herbicide, Fungicide, Antimicrobial
Support/Health Effects ?%fﬁsion (TS-769¢C)

THRU: James N. Rowe, Ph.D. U/ere b7/ 2
Acting Section Head, Revi Section I
TB-HFAS/HED (TS-769C)

SUBJECT: Issues addressed to the Peer Review Committee in
Connection with the Classification of Acetochlor as an
Oncogen.

Attached is the overview of the oncogenic potential of Acetochlor
including additional data received subsequent to the Peer Review
Committee meeting of September 12, 1985. Please schedule a new
meeting to discuss the additional data.
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I. 8cientific Issues Considered by the Toxicology Branch-
Herbicide, Fungicide, Antimicrobial Support in Connection
with the Classification of Acetochlor as an Oncogen.

A. Introduyction

Acetochlor (2 Chloro-N-Ethoxymethyl-N-[2 Ethyl-6-
Methylphenyl)Acetamide), a herbicide effective for the control of
annual grasses and certain broadleaf weeds in crops such as corn,
soybeans, sorghum and peanuts grown on high organic matter swvils,
has been initially classified by the Toxicology Branch Peer
Review Committee (PRC), meeting of September 12, 1985, as a

Group B2-Probable Human Oncogen based upon (Attachment A):

a. increased incidence of malignant or combined malignant

and benign tumors in multiple species,
b. positive mutagenic effects and

c. structurally related known oncogens.
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B. Assessment of Oncogenicity

1. In a chronic/oncogenicity study (Pharmacopathics Research
Laboratories, Inc., Study No. PR-80-006, May 20, 1983; Attachment
B), rats were exposed to Acetochlor at 500 (25 mg/kg), 1500
(75 mg/kg) and 5000 ppm (250 mg/kg) in the diet for 2 years.
There were statistically significant increases (p<0.05) in liver
carcinomas and thyroid adenomas in the 5000 ppm (250 mg/kg)
males. Further, there was a compound related positive trend
(p<0.05) for the incidences of liver carcinomas in males and

females and thyroid follicular cell adenomas in males.

Dose(ppm) O 500 1500 5000
Observation:
Liver:
carcinoma M 0/70 2/70 3/70 6°°/70
F 1/70 1/70 1/70 5%/70
Thyroid:*
follicular cell
adenoma M 0/69 0/69 3/70 522,70
F 2/69 0/69 0/69 3/69

" = p < 0.05 using Fisher's Exact test
® = p < 0.05 for linear trend using Cochran-Armitage test
This study failed to demonstrate a No Observed Effect Level
(NOEL) for systemic toxicity and the MTD (Maximum Tolerated Dose) -
- was exceeded at the high dose in both sexes, based on increased

mortality. This study was repeated by the sponsor. The repeat

study is discussed next.

"o
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2. A repéat rat chronic/oncogenicity study (Monsanto
Environmental Health Laboratory, Report No. MASL-6119, September
25, 1986; Attachment C) to establish a NOEL for systemic toxicity
was conducted at the request of the Agency. Under the conditions
of this repeat study, a NOEL for systemic toxicity could be
tentatively indentified at 200 ppm (10 mg/kg) pending the
submission of additional data. The neoplastic findings in this
study were noted in the form of tumors of the liver (not
statistically significant), thyroid (not statistically
significant) and mucosa of the ncse/turbimates in the 1000 ppm
(50 mg/kg) animals (p<0.05). It should be emphasized that the
tumor of the mucosa of the nose/turbinates was not reported in
the first study ( Pnamgcopathics Research Laboratories, Inc.,

Study No. PR-80-006, May 20, 1983; Attachmert B).

Dose (ppm) 0 40 200 1000
Observation:
Liver:
neoplastic
nodule M 1/70 2/69 1/70 1/70
F 2/70 2/70  5/70 6/70
hepatocellular
carcinoma M 1/70 2/69 1/70 1/70
F 2/79 1/70 0/70 1/76
Thyroid:
follicular adenoma/cystadenoma
M 1/70 1/67 1/70 2/69
F 1/70 2/69 2/70 4/70
Nose/Turbinates: .
adenoma M 1/70 0/70 0/70 12%/70
F 0/70 0/70 a/70 19*/70

* = p < 0.05 using FPisher's Exact test with Bomferroni
Inequality
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Based on the observations of decreased body weight gain,
clinical chemistry observatioms, non-neoplastic findings and the
neoplastic finding of an increase 1in papillary adenoma of the
mucosa of the nose/turbinates in the males and females of the
high dose group, it is apparemt that the MTD was achieved in this

study.

3. Since treatment related papillary adenomas of the
nose/turbinates were noted in the repeat study (Monsanto
Environmental Health Laboratory, Report No. MASL-6119, September
25, 1986; Attachment C), the sponsor reexamined the preserved
tissues of the animals of the first study (Pharmacopathlcs
Research Laboratorles, Inc., Study No. PR~80—006, May 20, 1983,
Attachment B) focusing on the posterlor portion of the nasal
cavity (not examined initially) and the following information was

provided (Attachment D):
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Dose(ppr) o 500 1500
Observation:
Nose/Turbinates:
papillary ademoma
M 0/69 1/70 6%/69
F 0/69 0/68 2/70
papillary ademocarcinoma
M 0/69 0/70 0/69
squamous cell carcinoma
M 0/69 1/70 0/69
F 1/69 2/68 1/70
squamous papilloma
M 0/69 0/70 1/69
carcinoma in-situ
F 0/69 0/68 1/70
esthesioneuroma (benign)
M 0/69 0/70 0/69
epithelial inflammatory squamous metaplasia
F 0/69 0/68 1/790
submucosal glandular hyperplasia
. F 0/69 0/68 0/70
inflammatory epithelial hyperplasia
M 1/69 0/70 3/69
o F 1/69 0/68 2/70
inflamoation: '
:'nasolacrimal duct
M 1/69 8/76G 5/69
F 5/69 1/68 2/70
nasal mucosa
' M 3/69 9/70 7/69
F 2/69 8/68 6/70

007€97

5000

18%/69
1/69

2/69

1/69
0/69

0/69

0/69

1/69
0/69
2/69
2/69
o/69
6/69
2/69

16%%/69
8/69

* = p < 0.05 using Fisher's Exact Test w/ Bonferroni Inequality

*%k = p < 0.01 usimg Fisher'®'s Exact Test w/ Bonferroni Inequality

Peto tesé for trend found the following "p™ wvalues:
nasal papillary adenoma, males

nasal papillary adenoma, females

0.000

0.055

nasal papillary adenoma, both sexes0.000

esthesioneuroma, males

papillary adenocarcinoma, males

all nasal malignancies, males

0.027

0.062

0.031
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4. A statistical review of the data on the repeat 2-year
chronic rat was conducted by the Science Support Section of the
Science Analysis and Coordination Branch of HED (Attachment E).
They found no statistically significant differences in sarvival
in either the males or females. Tumor analysis found a linear
trend in females rats for combined thyroid carcinomas and
adenomas. No linear trend for thyroid tumors were found in the
male rats. The incidence of papillary adenomas of the nose was
statistically significantly increased in high dose males and

females and there was a significant dose related trend.

23
§42
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5. In a mouse oncogenicity study (Pharmacopathics Research

Laboratories, Inc., Report No. PR-80-007, May 4, 1983; Attachment

F) doses of Acetochlor at 500 (75 mg/kg), 150G (225 mg/kg) and

5000 ppm (750 mg/kg) in the diet for 23 months were used. An

increase in tumor incidences of the liver (high dose males), lung

(total lung tumors, all dosed females) and uterus (all dosed

females) was noted along with a positive trend increase in tumors

of the ovaries (benign tumors) and kidneys (adenomas, females).

Dose(ppm) O

Observation:
Liver:
carcinoma M 6/60
F 1/60
Lung: =
total tumors M 13/60
g F 2/60
carcinoma M 7/60
F 0/60
Uterus:
sarcoma 0/59
ovaries:

total benign tumors 0/59

Kidney:
adenoma M 2/60
F 0/60
adenocarcinoma M 0/60
F 0/60
sarcoma M 0/60
F 0/60

® = p < 0.05 using Fisher's Exact test

b

c

500

7/59
0/60

13/60
11°/60
3/60
5760

62760
0/60

1/60
0/60
0/60
0/60
0/60
0/60

1500

10/60
0/60

16/60
22°%/60
4/60
3/60

6°/60
5°/60

1/60
0/60
2/60
0/60
0/60
0/60

= p < 0.01 using Chi Square test

5000

22%/59
4°/58

8/60
11%/59
3/60
7%/59

5%/59
3°/58

2/60
3%/59
1/60
0/60
0/60
2/59

= p < 0.01 for linear trend using Peto analysis
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Cc. Assessment of Mutagenicity

Several mutagenicity studies were conducted with
Acetochlor:

a. Acetochlor was weakly mutagenic in the CHO/HGPRT assay in
the presence and absence of S-9 metabolic activation
(available on request).

b. Acetochlor was a mutagen in the presence of S-9 metabolic
activation in the reverse mutation assay using L5178Y mouse
lymphoma cells (available on request).

c. There was no evidence of mutagenicity in the mouse
micronucleus assay. The high dose exhibited mortality and signs
of clinié%l toxicity  (available on request). e

d.iiﬁ AMES assay with Acetochlor was negative
(Attachment G).

e. An in vivo cytogenic assay was negative for chromosomal
aberration. The high dose exhibited evidence of a statistically
significant body weight loss in both males and females (available
on request).

f. A DNA-Damage-Repair assay in primary rat hepatocytes

was negative for unscheduled DNA synthesis/repair at the
highest dose tested (Attachment H).

g. The doﬁinant lethal sttdy could not be adequately
evaluated‘with the provided data: a‘new study was requested

(Attachment I).
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D. ent Structure-Activit tionshi

Acetochlor is structurally related to Alachlor, Butachlor
and Metolachlor (Attachment J).

Alachlor is oncogenic in 2 species (rats and mice). 1In a
dietary administration study in rats, nasal turbinate tumors were
found at 42 mg/kg, stomach tumors at 126 mg/kg in both sexes and
thyroid follicular adenomas at 146 mg/kg in males. In a dietary
administration study in mice there was an increased incidence of
liver tumors at 260 mg/kg in females. The PRC has classified
Alachlo:ﬂas a C;tegory B2 oncogen and Alachlor has undergone
Special Review (PD4 has been completed).

But@#hlor is oncogenic in the rats in the form of stoﬁgéh
tumors at 3000 ppm (150 mg/kg) in females (dietary administ;ation
study). The Peer Review Committee has not evaluated this
chemical.

Metolachlor in a dietary administration study in rats was
found to cause a significantly elevated incidence of
proliferative liver lesions (neoplastic nodules and carcinomas,
combined) at 150 mg/kg in females. Further, examinations of the
nasal turbinates found nasal malignancies (adenocarcinoma and
fibrosarcoma) in 3/59 in the 150 mg/kg/day dose group vs. 0/67 in
control. The mouse study (dietary administration) was negative
for proliferative lesions. The PRC has tentatively classified

Metolachlor as a Category C oncogen.

p.‘ﬁ
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E. wviou ey Review Committee Assessment

The Peer Review Committee (PRC) considered the following
toxiciology data on Acetochlor to be of importance in a weight of
evidence determination of oncogenic potential.

Rat: From the first study, increased incidence (statistically
significant) of hepatocellular carcinoma and follicular
cell adenoma of the thyroid of high dose males along
with a positive trend for these tumor in males and a
positive trend for incidence of hepatocellular

. carcinoma in females.

Mouse: An increase in incidence (statistically significant)

iver carcinomas in high dose males, total lung

Afumors'in all dosed females, carcinomas in the low and

high dose females, and total benign ovarian tumors in

mid dose females. Further, there were positive trends

for liver carcinoma of both sexes, pulmonarf carcinoma,

total lung tumors, ovarian benign tumors and kidney
adencmas in females.

Mutagenicity: Studies found that Acetochlor was weakiy
positive in the CHO/HGPRT gene mutation assay at near
toxic doses (vehicle also had some activity). It was

V)élsc positive, under metabolic activation only, in the
mouse lymphoma assay.

Structure-Activity: Acetochlor is structurally related to

known or suspected oncogens {(Alachlor, Butachlor,

Metoclachlor).
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F. Issues addressed to the Peer BReview Committee (PRC)

The Toxicology Branch-Herbicide, Fungicide, Antimicrobial
Support requests the PRC reassess Acetochlor in light of the
additional data provided by the registrant and to determine if
the weight of evidence allows Acetochlor to remain classified as
a Class B2 (probable human) oncogen and if this is in accord with

the Agency's Guidelines for Carcinogen Risk Assessment.

By
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MEMORANDUM

OFFICK OF
PESTICIONS AND TOXIC SUSSTANCES

SUBJECT: Peer Review of Acetochlor

FROM: Reto Engler, Ph.D., Chief
Scientific Mission Support Staff g .
Toxicology Branch/HED (TS-769¢c)

TO: Robert Taylor
Product Manager (25)
Registration Division (TS-767c)

The Toxicology Branch Peer Review Committee met on Sept. 12, 1985 to discuss
and evaluate the weight-of-the-evidence on Acetochlor, with particular
reference to its oncogenic potential.

A. Individuals in Attendance:

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

Theodor= M. nger
William L. Burnam

Reto Engler
Donald Barnes

Louis Kasza

.Qﬂ' Bertram Litt

John A. Quest

2. Reviewers: (Non-cammittee members responsible for data
presentation; signatures indicate technical accuracy of panel report.)

Stephen Saunders

Laurence Chitlik

/¢u Winnie Teeters
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a. 3. Peer review members in absentia: (Comiittee members who were
not able to attend the discussion; signatures indicate concurrence
with the overall conclusions of the Cammittee.)

Anne Barton

Stephen Johnson

Robert Beliles

Diane Beal
Judith Hauswirth C’}«M Rloeserccs .
Esther Rinde G Rnds

3, Material Reviewed:

The material available for review of acetochlor (Harness™) consisted of a
chronic feeding study in the rat (DER) and an oncogenicity study in mice
(DER), a metabolism study, and 4-mutagenicity studies.

C. Background Information:

Acetochlor, 2 chloro-N-ethoxymethyl-N-{2-ethyl-6-methylphenyl acetamide),
is structurally related to alachlor, butachlor and metolachlor which have
all been shown to be oncogenic in rats (alachlor was also oncogenic in

mice).

2Hg

CH4

ACETOCHLOR
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D. Ewvaluation of Oncogenicity Evidence for Acetochlor

1. Chronic Feeding Toxicity arnd Oncogenicity Study in the Sprague-Dawley Rat.

Graups of 70 male and 70 female rats were fed 0, 500, 1500 or 5000 ppm
acetochlor in their diet for 24/27 months (by month 24, there were
still sufficient males in each group to allow the study to procesed to
month 27).

Summary of the Incidence of the Most Frequently Cbserved Necplastic Lesions
in Rats Fed Diets Containing MN-097 (Acetochlor) for 24/27 Months

Organ/Lesion ' 0 500 1500 5000 DPM_
Liver/ ,
Hepatocellular Adenama M 6/70 2/70 5/70 7/70
F 0/70 2/70 2/70 2/70
Hepatocellular Carcincma M 0/70 2/70 3/70 6*a/70 -
P 1/70 1/70 1/70 /70
Canbined M 6/70 4/70 8/70 13/70
F 1/70 3/70 3/70 7/70
Testes/ ~ ‘
Interstitial cell tumr M 2/70 4/70 4/70 7/70
Thyroid/ ’
C~cell adencma M 7/69 2/69 4/70 4/70
F 4/69 1/69 1/69 0/69
Fcllicular cell adenam M 0/69 0/69 3/70 5*a/70 .,
F 2/69 0/69 0/69 3/e9
Uterus/
Adenocarcinama F 1/70 0o/70 1/70 4/70

asignificant linear trend using the Cochran-Armitage test (p<0.0S5).
*Statistically different fram control values (p<0.05) using the Pisher Exact test.

The incidences of hepatocellular carcinoma and follicular cell adenom were
significantly (p<0.05) increased at the high dose in male rats; a positive
trend (p<0.05) was also noted for these tumors in males, as well as for the
incidence of hepatocellular carcinouma in females.

The LOEL for chronic effects was determined to be 500 ppm, based on body and
organ weicht data; a NOEL for non-necplastic effects was not established.

The MID was exceeded at the high dose in both sexes, based on increased mortality.
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D. Ewaluation of Oncogenicity (continued)
2. Oncogenicity study of random-bred Swiss Albino CD-1 Mice

Groups of 60 male and 60 famale mice were fed acetochlor (MON-097) in the
diet for up to 23 months at dose levels of 0, 500, 1500, and S000 ppm.

Incidence of Frequently Occurring Neoplastic Lesions in Mice Fed MON-097 fior 23 Months2

_Organ/Lesion 0 500 1500 S000__PPM
Harderian gland Adencoma M 8/60 7/60 7/60 9/60
F 3/60 1/60 5/60 4/59
Kidneys/ M 0/60 0/60 2/60 1/60
- Adenocarcinama F 0/60 - 0/60 0/60 0/59
Adencma M 2/60 1/60 1/60 gso :
F 0/60 0/60 0/60 /59
Sarcoma | 0/60 0/60 0/60 0/60
F 0/60 0/60 0/60 2/59
~Total Malignant M 0/60 0/60 2/60 1/60
Kidney tumors F 0/60 0/60 0/60 2/59
Liver/ M 8/60 4/59 9/60 /59
Adencma F 2/60 0/60 0/60  4/58
Carcinoma M 6/60 K 1/59 IO/GO A,: ‘ '2zb,<=/59
e F 1/60 0/60 0/80 /58
Cambined M 14/60 11/59 19/60 29/59
F 3/60 0/60 0/60 8/58
Lungs/ M 6/60 10/60 12/60 5/6
Adencma F 2/60 6/60 8d/60 4/59
Carcinama M 7/60 3/60 4/60 3/60
F 0/60 5d/60 3/60 ,4/59
Histiocytic sarcoma M 0/60 0/60 0/60 0/60
P 0/60 0/60 1/60 0/59
- Total Lung Tumors M 13/60 13/60 16/60 8/60
P 2/60 11€/60 12¢/60 11b,c/59
{contimued)

2Neoplastic lesions that occurred at a frequency of no more than one per dose growp
were excluded fram this table unless significance was noted for total tumors of a
given organ.

bstatistically significant linear trend (p<0.01) using the Peto analysis. *~ 3

CStatisticaliy significant increase campared to control (p<0.01) using the Chi-square
test {uncorrected for continuity).
dsignificantly different form control by Fisher's exact test (p<0.05).

BRI S s e L —
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Incidence of Freguently Occurring Neoplastic Lesions in Mice Fed MON-097 for 23 Months2

(continued)
Organ/Lesion 0 500 1500 5000 PPM
Lymphatic System Lymphoma M 4/60 2/60 2/60 4/60
F 6/60 7/60 12/60 1/59
Ovaries/
Adencma F 0/59 0/60 1/60 0/58
Granulosa cell tumor F 0/59 0/60 3/60 2/58
Lutecma F 0/59 0/60 1/60 1/58
- Total benign owvarian
tumors F 0/59 0/60 sd/60 3b/s8
Pituitary gland/
Adencma M 0/58 0/49 /58 1/54
F 2/58 2/57 G/55 0/51
Uterus/ :
Endometrial stromal F- : 1/59 2/57 2/60 2/59
polyp -
Histiocytic sarcomal  F . 9/59 6/57 /60 sd/s9
Leiomyosarcama R 3/59 0/57 2/60 0/59

3Necplastic lesions that occurred at a frequency Of no more than ane per dose group
were excluded fras this table unless significance was noted for toctal tumors of a
given organ.
bstatistically significant linear trend (p<0.01) using the Peto anmalysis (see note in DER).

CStatistically significant increase campared to control (p<0.0l) using the Chi-square
test (uncorrecterd for comtinuity).

dsignificantly different fram control by Fisher's exact test (p<0.05).

The MID was exceeded in both sexes at the high dose, based on increased mortality
and decreased body weights.

! It was noted that histiocytic sarcamas should be cambined for all
organ sites, however the incidence in other organs was not available. * ™ 60

>
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D. 2. Oncogenicity Study in Mice, contd.

There was a statistically significant increase in the incidence of the following
tunmor  typess

Liver carcinoms in males at the high level (p<0.0l),

Total lung tumors in females at all levels (p<0.01),

Carcinamas of the lungs in low and high level females (p<0.05),

Uterine histiocytic sarcoms in females at all levels (p<0.01 at 500 & 1500 ppm;
p< 0.05 at 5000 ppmn)

Total benign ovarian tumors in mid-level femrmles (p<0.05).

There were positive linear trends for: liver carcinomas in both sexes, and pulmomary
carcinoms, total lung tumors, total ovarian benign tumors and kidney adencmas in
females.

§88888 888890080889 858881938

The preceding statistical analyses and btumor incidences were reported in the DER
provided by Dynamac. In a Lab/Data Andit Memo (memo not dated-Audit perfiormed
Oct. 1985 and provided to HED on Nov. 4, 1986) Dr. Adrian Gross indicates that
there are discrepancies in the statistical analyses of the mouse tunors cbtained
by him, and those cbtained by Dynamsc.

Dr. Gross also states in his memo that “the sigxificaxmas estimated by Dynamc
for..." the liver carcinams in male and female rats “...was understated™. (Dymnac
ﬁound for these tunnra. p<0.05, thereas m-. Grc-s found p<<0.01.)

The “"discrepancies”™ Mibdtym.&wmmlldiffminthepnlm
and/or in the expression of the p value; nevertheless, the overall conclusions
are the same.

In this same memo, Dr. Gross also indicates an apparently very different incidemce
for "kidney" tumors in the mouse from that reported in the DER (cf: pg. 4), as

folloem:
0 500 1500 5000 pPM
Carcinoma M 6/60 7/5% 10/60 22/59
P 1/60 0/60 0/60 4/58
Adencm F 2/60 0/60  0/60 4/58

However, the above data are actually for the liver tumors; it appears that on

pages 4, and 5 of the Gross memo the word "kidney” was inadvertently substituted
for liver. Thus, there is no discrepancy in the tumwr incidence as reported by
Dynamac and by Dr. Gross.

The above information was not available to the Peer Review Comnittee at the tine
of the meeting on acetochlor.
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5. Historical Control Information: Not presented to the Camittee.

E. Additional Toxicology Data on Acetochlor:

1. Metabolism: In a rat study, acetochlor was extensively metabolized with less
than 1% parent compound found in the feces and none detectible in the urine.
The early (<24 hour) metabolites were mostly mercapturates; later ones mostly
sulfoxides, sulfones and sulfates; 20 metabolites were identified (Figures 1,
2, 3)., Early conjugation with glutathione is assumed. The only structure
retaining significant amounts of labeled acetochlor (about 2.5%) was
the erythrocyte; the turnover rate of erythrocytes in the rat correlates
well with the slow phase of acetochlor elimination. (Acetochlor was
rapidly excreted with the urinary route accounting for about twice the
percentage of the fecal route; pulmonary excretion was insignificant.
Elimination was biphasic, with a rapid and slow phase.) There did not
appear to be any significant sex differences in the metabolism of
acetochlor.

2. Non-Oncogenic Toxicological Effects

In a one-year feeding study in dogs, the high dosed group (40 mg/kg) showed
testicular atrophy (6/6) accampanied by decreased absolute and relative

(to body weight) testicular weight, decreased body weight gain of males

an decreased terminal body weight of females. There was also suggestive
evidence at the high level for anemia and hepatctoxicity, but a NOEL and
LOEL for these effects could not be be conclusively determined. There

Wwas also suggestive evidence for effects on adrenal weights.

In a two generation reproduction study in rats, a slight decrease (about
20%) in litter size was noted at the high dose (5000 ppm) in all matings.
The high dose also caused decreased pup bhody weight gain during lactation
for both generations; this effect was also seen in male Fyp pups at the
mid level (1500 ppm).

Acetochlor was negative at a dose of 400 mg/kg in a rat teratology study.
MON 097 Technical, and an "E.C" formulation were positive dermal sensitizers
in the guinea pig.

3. Mutagenicity:

Acetochlor was weakly positive in the CHO/HGPRT gene mutation assay at
near toxic doses, but the vehicle used (alcohol) had same activity. It
was also positive {with activation only) in the mouse lymphcma test.
Negative results were obtained in the Ames salmonella test, in the
hepatocyte DNA repair test, and in an unacceptable bone marrow chramoscme
aberration assay.
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4. Structure-Activity Correlations:

Acetochlor is structurally related to Alachlor, Butachlor, Metolachlor, and

Propachlor.
aHs
O N /CHIO-(.ch H3
‘é—CH £
H3
Acetochlor
/C&HS CoHs
AH GCH 3 NLH;:O—Cqu
~CHC B—c HxC
GoHs Xs
Alachlor Butachlor
H3 ’
H'CH3
—CHCl
Matolachlor Propachlor

Alachlor is oncogenic in both rats ard mice. In rats, it caused nasal
turbinate (42 mg/kg) and stamach tumors (126 mg/kg) in both sexes, anmd
thyrcid follicular adencoms in males (146 mg/kg). In mice, there was an
increased incidence of lung tumors in females (260 mg/kg). Alachlor was
evaluated by the Peer Review Camittee as a Category B2 oncogen, and is
presently undergoing Special Review.

Butachlor (Machete™) causes stamach tunors (defined as masses at necropsy)
in female rats (3000 ppm). Butachlor has not been evaluated by the Peer
Review Camuittee.

Metolachlor caused a significantly elevated incidence of proliferative liver

lesions (neoplastic nodules and carcinams, combined) at the highest dose
level tested (3000 ppm) in femmle rats. The mouse oncogenicity study was

neqative for proliferative lesions. Metolachlor was evaluated by the Peer
Review Committee as a tentative Category C cncogen (due in part to the
borderline quality of the data). o RB

Propachlor (Ramrod®) was tested by Industrial Bio-Test Laboratories an:
this study must be repeated.
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F. Weight of Bvidence Considerations:

The camittee considered the following facts regarding toxicology data on
acetochlor to be of importance in a weight of evidence determimation of
oncogenic potential.

Rats:

The incidemces of hepatocellular carcinama and follicular cell adencma of

the thyroid were significantly (p<0.05) increased at the high dose in male
rats; a positive trend (p<0.05) was also noted for these tumors in males,

as well as for the incidence of hepatocellular carcincma in females.

Mice:

There was a statistically significant increase in the incidence of: liver
carcinanas in males at the high lewvel (p<0.0l); total lung tumors in
females at all lewvels (p<9.0l); carcinamas of the lungs in low and high
level females (p<0.05); in uterine histiocytic sarcamas at all dose levels
{p<0.01 low and mid doses; p<0.05 high dose) and total benign ovarian tumors
in mid-lewel females (p<0.05). There were positive linear trends (p<0.Q1)
for: liver carcinomas in both sexes, and for pulmonary carcinomas, total
lung tunors, ovarian benign tumors and kidney adenomas in females.

(”See also page 6 and attached memo fram Adrian Gross.)

® * * * *

Acetochlor was weakly positive in the CHO/HGPRT gene mutation assay at mnear
toxic doses, but the vehicle used (alcohol) had same activity. It was also
positive (with activation only) in the mouse lymphoma test. Negative
results were obtained in the Ames salmonella test, hepatocyte DNA repair
tests and in an unacceptable bone marrow chramosame aberration assay.

Acetochlor is structurally related to Alachlor, Butachlor, Metolachlor, and
Propachlors:

° Alachlor is oncogenic in both rats and mice. In rats, it caused nasal
turbinate (42 mg/kg) and stamach tumors (126 mg/kg) in both sexes, and
thyroid follicular adencmas in males (146 mg/kg). In mice, there was an
increased incidence of lung tumors in females (260 mg/kg).

° Butachlor (Machete™) causes stamach tumors (defined as masses at necropsy)
in female rats (3000 ppm).

° Metolachlor caused a significantly elevated incidence of proliferative liver
lesions {neoplastic nodules and carcinamas, combined) at the highest dose
level tested (3000 ppm) in female rats. The mouse oncogenicity study was
negative for proliferative lesions.

° Propachlor %Ranrod') was tested by Industrial Bio-Test Laboratories and
this study:miist be repeated.
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G. Classification of Oncogenic Potential:

Criteria contained in the EPA Guidelines [FR 5l: 33992-34003, 1986] for
classifying a carcinogen were c_onsidezed.

The weight of evidence for acetochlor is summarized as follows:

sAcetochlor was oncogenic in the rat (hepatocellular carcinoma in both sexes
and thyroid follicular cell adencma in males).

sacetochlor was oncogenic in the mouse (hepatocellular carcinoma in both sexes,
lung carcinoma in females, uterine histiocytic sarcamas and benign ovarian
tumors in females, kidney adenamas in females).

sacetachlor is structurally related to known or suspected oncogens (alachlor,
butachlor, metolachlor.

eAcetochlor was mutagenic in mammalian cell culture tests: CHO/HGPRT
(weakly positive) and in the mouse lymphama test.

Based on the above evidence, acetochlor meets the criteria for Group B2 -
Probable Human Carcinogen (causes an "increased incidence of malignant or
cambined malignant and benign tumors in multiple species®). Additional
evidence for this classification was provided by SAR and mutagenicity.

A
<

w
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7. CQONCLUSIONS:

A. Under the corditions of this chronic/oncogenicity feeding study
with Sprague-Dawley rats, there was increased mortality in
females receiving the high dose (5000 ppm). There was a
significant (p < 0.05) dose-related decrease in the mean body
weights of males and females receiving the mid (1500 Ppm) amd
high doses, and a significant (p < 0.05) decrease in food
consumption by males and females receiving the high dose. A
decrease in the mean body weight of males receiving the low dose
(500 ppm) also reached a significant (p < 0.05) level at the end
of the study (weeks 103 to 115). Histopathologic examination of
the tissues indicated increased incidences of polyarteritis of
the testis and arteries of males and liver mecrosis and alweolar
histiocytosis in females receiving the high dose {p < 0,.05).
There was also a statistically significant increase in the
incidences of liver carcinomas and thyroid adencmas in males B
receiving the high dose (p < 0.05). In addition, a campound--
related positive trend (p < 0.05) was noted for the incidemces of
liver carcinomas in males and females and thyroid follicular cell
adencmas in males. -

Based on body and organ weight data, the LOEL for chronic effects
is 500 ppm (LDT).

B. The study is classified as core minimnﬁ, although a NOEL for non-

neoplastic effects was not established; one must be established
in a new chronic study. .

8. MATERIALS AND METHODS {PROTOCOLS):

A. Materials and Methods:

A photocopy of the detailed materials and methods used in this
study are presented in Appendix A; the following is a brief
description:

1. The test material, MON-097, was mixed with the basic diet at
specified amounts and provided to the rats ad libitum. Diets
were prepared fresh weekly to give dietary levels of 0, 300,
1500, and 5000 ppm.

2. The rats were randam-bred Sprague Dawley, Cesarean-deriwved
weanlings purchased fram Charles River Breeding Laboratories,
Wilmington, MA. Of the 640 rats purchased, 20 were used for
baseline studies, 560 were used for the lifetime phase cf the
study, and the remaining 60 rats were sacrificed on day =zero.
Animals were acclimatized to laboratory conditions and randam—
ly assigned into four groups, based on body weight; each
consisted of 70 males and 70 females.
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3. Test diets were analyzed at wvarious 1intervals throughout the
study (weeks 1, 2, 3, 4, 6, 8, 12, 18, 24, 30, 36, 42, 48,
52, 60, 78, 90, and 104) for MON-097 concentrations, homoge-
neity and 7-day stability.

4. Clinical observations were performed twice daily, and ®body
weight and food consumption were determined weekly during the
first 13 weeks and biweekly thereafter. (Clinical chemistry,
hematology and urinalysis determinations were performed om 10
males and 10 females per growp one week prior to study initia-
tion and at 6, 12, 18, and 24/27 months.

5. All rats that died or that were sacrificed when moribwund,
sacrificed at month 12 (intesrim, 10/group/sex), or sacrificed
at termination were necropsied and tissues were examined
histologically. Organ weights were determined for animals
sacrificed at month 12 and at termination.

6. Food consumption and body weight data were statistically
analyzed by one-way analysis of variance (ANOVA) using F-test
for variance comparison, and significant differences were fur-
ther analyzed by Dunnett's test. Clinical chemistry, hematzol-
ogy and organ-weight data were analyzed by the independent,
two~sided t-test. The histopathology data were analyzeg for
statistical significance by the spoasor using the Cochran-
Armitage test for linear tread, the chi-square test and¢ the
Peto method which utilizes survival and time to ‘tumor
information; these analyses wtilized a p value of < 0.01 For
significance. o

9. REPOR RESULTS:

A.

Clinical Observation and Mortality: The most frequently observed

ciinical signs in both sexes im all groups were opaque eyes and
afopecia. Opaque eyes were observed much earlier, i.e., by wmek
9, and occurred at a higher imcidence in males than females;
whereas alopecia was observed much earlier and at a higher imci-

dence in females than in males. llowever, these effects were
apparently not compound-related. Skin- lesions and tumors were
aiso evident by month 7 for both males and Ffemales. The

incidences were progressively higher in females than in males,

but were similar among dosed and control animals.

Ophithalmology examinations durimg the study did not reveal any
compound-related effects.

Increased mortality was noted 1in females receiving the =migh
(5000 ppm) dose by month 12 when compared to control animals
(Table 1). Due to increased morrality in the high-dose group, all
females were sacrificed by week 103 of the study when survival was

1



TABLE 1.

CC7£97
00452¢

Percent Survival of Rats Fed Diets Containing

MON-097 for 24/27 Months

) Percent Survival (No. of Oead Animals) at Month

Dietary
Level (ppm) 122 18 ub 21
Males
Control 98.6(1) 86.7(8) 53.3(28) 31.7(41)
500 100.0(0) 90.0(6) 55.0(27) 33.3(40)
1500 97.1(2) 86.7(8) 65.0(21) 45.0(33)
5000 94.3(4) 86.7(8) 58.3(25) 25.0(4S)
Females i
Control 98.6(1) 91.7(5) 41.7(35) -
500 98.6(1) 7.71(17) 31.7(#1) —_
1500 97.1(2} 83.3(10) 43.3(34) -
5000 91.4(6) 68.3(19) 18.3(49) —

2 Interim sacrifice animals (10/sex/group) included in percent surwival

b

calculations.

Females were sacrificed during week 103 of the study.
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18.3X in the high-dose group. There were no compound-related
mortalities noted throughout the study in males when compared to
controls. By month 24, there were still sufficient males in each
group.to allow the study to proceed to month 27.

Diet Analyses: The concentrations of MON-097 in freshly prepared
diets throughout the study were within acceptable limits of the
theoretical. Mixing efficiency values ranged between 85 - 113
percent with a few exceptions. Analyses conducted 7 days after
diet preparation throughout the study to determine the compound's
stability were variable (range 83-118) and no specific pattern,
1.e., decrease or increase, compared to day 1 could be detected.

Body Weiqht Determinations: A significant compound-related de-

crease im mean body weights of males receiving the mid and high
doses was noted throughout the study when compared to controls
(Table 2). Similarly a significant compound-related decrease in
mean body weights of females receiving the high dose was noted
during the study when compared to controls. Females receiving
the mid-dose (1500 ppm) showed decreased mean body weight between
weeks 31 and 103 of the study, but not all intervals were statis-
tically different from control values. There were no significant
compound-related effects on body weight in animals receiving the
low dose, except in males at study termination. Mean body
weights of low-dose males decreased gradually after week 103 of

the study and were approximately 14% lower than the control group
by termimation -

Food Comsumption: Compound-related decreases in mean food con-
sumption were noted at a few time intervals during the study in
males and females receiving the high dose. A few isolated inci-
dences of reduced food consumption were also noted for animals
receiving the mid dose. There were no other changes noted
(Table 3). Ffeed efficiency data for the first 13 weeks of the
study imdicated that high-dose animals of both sexes did not
utiiize feed as efficiently as the other groups. This was in
agreement with reduced body weight data. Compound intake data
indicated that the amount of compound consumed at the early weeks
of the study was higher, as expected, because of the fast rate of
growth. The time-weighted average was 22, 69, and 250 mg/kg body

weight for males and 30, 93, and 343 mg/kg/body weight for -

females receiving the low- (25 mg/kg), mid- (75 mg/kg), and
high- (250 mg/kg) doses, respectively.

Hematology: Females receiving the high dose showed a slight but
significant decrease in hemoglobin and hematocrit values for
months &, 12 and 18, but not for month 28 of the study
(Table 4). There were no other compound-related changes noted in
the parameters investigated for males and females at months 5,
12, 18, or 24/27 of the study.

1
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TABLE 2. Selected Mean Body Weights of Rats Fed Diets Containing
MON-097 for 24/27 Honths

ight week?

Dietary

Level (ppm) O 13 27 53 19 1030 115
Kales
Control 174.5 511.§ 584.0 693.1 752.4 751.8 745 .4
18.4 50.5 67.4 88.2 102.4 130.2 104 .1
500 170.6 4957 568.7 677.8 731.5 721.0 640_9*
17.5 a71.8 62.6 93.9 110.9 117.5 131.4
1500 170.4 £72 1% 538 0* 631.08 §78.6* 664.7  §18.7*
173 46.3 49.6 71.3 91.0 - 111.6 126.1
5000 1721 418 _9* 479 _5% 534 .5* 545 9= 529.2% 479.8*
16.6 491 49.2 62.9 69.6 67.3 65.1
Females
Control 147.0 315.1 . 358.0 450.6  483.6€  449.S -—
£ 181 2.6  43.0 77.4 93.5 92.3
500  144.6  318.7  354.9  &45.4  491.2 503.3 —
12.0 21.7 41.7 75.3 85.1 5.4
1500 147.9 307.8 342.3 416.6*  437.4* 431.8 —
10.3 33.2 45.4 75.9 93.9 101.4
5000 146.5 269.4=  284.0*  302.8* 308.2*  308.1% —
1m.a 22.8 32.7 48.8 60.5 42.3

2 Mean value and standard deviation.
P Females were sacrificed during week 103 of the study.

© value corrected by reviewers (original value being 486.5).

* Statistically different from control value {p < 0.05).
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TABLE 3. Selected Mean Food Consumption of Rats Fed Oiets containing
MON-097 for 24/27 Months

nF ion X k) at K
Dietary
Level (ppm) 0 13 27 53 79 31033 115
Males

Control 154.1 171.5 170.4 160.4 175.0 180.4 165.6

500 153.6 170.7 163.0 170.6= 181.4 176.0 151.8 .
1500 156.4 165.6 158.9 166.1 181.0 171.7 166.1
5000 124.2* 164.4 162.4 145.8> 159.4* 155.1* 161.1
Females

Control 131.4 131.2 149.9 160.9 178.4 153.6 -—

500 . 135.1 140.4  147.0  158.7  186.6  151.4 . —
1500  133.8 135.4 146.4  155.1 170.2 161.7 -
5000 110.4*  130.1 141.6  119.6* 137.4* 138.9 -

3 Females were sacrificed during week 103 of the study.

* Significantly different from control value (p < 0.05)




TABLT 4. Mean Hemogliobin and Hematacrit Values of Female
Rats Fed Diets Containing MON-097 for 24 Months

00759?2)

00458¢

Mean Hemoglobin (g %) and :iemtocrit {pc 15) values on momths
]

Dietary 0 24
Level (ppm) Hgd Het Hgb Hct Hgb Het Hgb Het Hgb Het
Control 12.2 39.0 15.0 44.3 14.1 450 13.9 41.2 12.9 39.6
500 - - 14.8 42.7* 4.3 435 14.1 41.0 13.3 40.2
1500 - - 13.9* 43.9 14.3 42.1 13.3 40.5 13.1 40.2
5000 - - 14.2* 41.6* 12.5* 40.1* 11.4* 34.8* 12.7 39.5

*Statistically different from control value (p < 0.0S).

.
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F. Clinical Chemistry: There were some isolated significant differ-
ences noted in blood chemistry parameters among control and dosed
groups. These differences were not consistent over time and were
apparently not compound-related.

6. Urinalysis: There were no compound-related changes noted in urine
chemistry values and microscopic examination of urine sediments
of males and females throughout the study. ‘

H. 6Gross Examination: Gross pathology findings were summarized for
each organ system instead of specific tissues and lesions were
not specified, except on {ndividual animal pathology sheets.
However, individual anima)l data indicate that all gross lesions
were examined histologically. There was a slight increase in
urinary lesions noted in animals receiving the high dose at the
12-month interim sacrifice. For high-dose animals that died or
were sacrificed moribund during the second year of the study, an
increase in the number of lesions in the following systems was
noted: the cardiovascular system of males and females, the
endocrine system of males, and urinary and reproductive systems
of females. In addition, an increase in the number of lesions of
the urinary system of all dosed male groups was observed. At
terminal sacrifice, increased lesfons were noted in the urinary
system of the mid- and high-dose males and high-dose females.

I. QOrgqan Weights: There were no significant differences in organ

weights and organ-to-body weight ratios among control and dosed

males at the one-year interim sacrifice. In females, lower mean

“~adrenal weights 1in mid- (0.13 g) and high-dose (0.10 g) animals
(and lower mean adrenal-to-body weight ratios in high-dose
animals) were observed when compared to control (0.19 g).
However, the authors stated that the mean adrenal weight of the
corresponding female control at month 12 was almost twice as high
as the value for historical control rats (0.08 - 0.11 g) of that
age.

A

At final sacrifice, the mean brain and heart weights of mid- and
high-dose males and the mean brain weight of mid- and high-dose
females were lower than the control values. These decreases were
accompanied by corresponding increases in organ-to-body weight
ratios (Table 5) The mean pituitary, heart, and adrenal weights
of high-dose females were lower than the control values, but the
organ-tos-hody weight ratios were similar among control and dosed
animals. The mean thyroid/parathyroid weights and organ-to-body
weight ratios in all dosed females were significantly higher when
compared to control values (Table 5). 1In addition, the mean
relative weights of thyroid in mid- and high-dose males, and the
relative weights of liver, adrenals, kidneys, and testis in high-
,dose males and liver and kidneys in high-dose females were sig-
nificantly higher than control values.




TAME S. Orgen Weight Date for Rats Fed Diets containing
. MON-097 for 24/27 Months
Orgen
Brain —Jhyroid Heeurt Adrenals Sonads
Dietary we R L] N ') Y] '] ] ] R
Level (ppm) (g) (o 4] (@) 4 3] Q@ 4y 3] 1) % @) v 3]
Males
Control 2.23 3.03 0.05 0.07 2.12 2.83 0.10 0.14 3.48 4.72
0.097 0.472 0.020 0.026 0.368 0.371 0.037  0.049 0.522 0.969
500 . 2.19 3.45¢ 0.06 0.09 2.01 3.14 0.12 0.19 3.52 S.44 -
0.125 0.774 0.034 0.0% 0.453 0.898 0.069 0.125 0.761 1.272
1500 2.15% 3.5  0.05 0.09¢ 1.87¢ 3.3 0.20 _ 0.3 3.26 sS4l
0.109  0.83% 0.010  0.022 0.324 0.766 0.408 0.788 0.751 1.441
5000 2.8 4 56w 0.07  0.1%= 1.61% 3. 42¢ 0.09 0.20% 4.45 .85+
0.ii5  0.888 0.024  0.053 0.266 0.663 0.018  0.067 3.180 8.522
Fomales S T L U S ' G e
Control 2.19°  S5.00 . 0.63. , 0.06 . 1.66 375 0.21 0.48 0.25 "' p.55
0.131° 1.286 . 0.007 0.013.. 0.285 0.912 0.163  0.362 0.407 '©.809
500 2.13 4.39 0.04¢+  0.08¢ 1.68 3.47 0.17 0.36 0.17 0.35
0.119  0.6% 0.008 0.0i8 0.324 o0.%83 0.097 0.220 0.177  0.415
1500 2.0 5 || 0.04*  0.09% 1.60 . 0.17 0.42 0.33 0.68
0.084 1.0%8 6.012 0.0%0 0.441 1.118 0.101  0.249 0.927 1.718
5000 1.99¢  6.59» 0.04%  0.12¢ 1.20#0  3.9¢ 0.10¢* 0.32 0.13 0.45
0.097  1.1% 0.013  0.044 0.231  0.748 0.021  0.100 0.114  0.3%90
® W - weight.

R¥ -« orgen-to-body weight rstio.

® Statistieally different from control vaiue (p < 0.09).
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J. MHistopathology: At interim sacrifice, an increase in the inci-
dence of prostatitis was noted in males and hemosiderosis of the
spleen in females receiving the high dose. There were no other
effects noted. A summary of the most frequently observed non-
neoplastic lesions at 24/27 months is presented in Table 6.
There was a significant increase in the incidence of 1liver
necrosis (p < 0.05) and alveolar histiocytosis (p <0.08) in
females receiving the high dose. There was also a significant
Tinear trend (p < 0.05) in the incidences of peripheral nerve
neuropathy, heart thrombosis, and stomach fibrosis. In males, a
significant increase in the incidences of polyarteritis of the
testes and in polyarteritis of the arteries (p < 0.05) was noted
in animals recefving the high dose. A significant linear trend
(p < 0.05) was also noted for these lesions.

A summary of the most frequently observed neoplastic lesions is
presented in Table 7. The incidence of hepatocellular carcinomas
was significantly higher (Fisher Exact test) in males receiving
5000 ppm when compared to control and there was a significant
dose-related trend. The incidence was also _higher in females
receiving S000 ppm, and although there was a significant
dose-related trend (p < 0.05), the incidence was not significantly
different from control using the Fisher Exact test. The data
also indicated am increase in the incidence of liver adenomas in
the concurrent control (and dosed) males when compared to
* historical controls from the testing laboratory. The latter were

o.reported to be 2 of 401 (0.5%) at finmal sacrifice, whereas in

. concuyrrent controls the incidence was 3 of 19 {(15.8%) males.
There was also am increase in the incidence of follicular cell
adenoma of the thyroid in males receiving the high dose (Fisher
Exact test, p < 0.05) and a dose-related trend (Cochran-Armitage
test, p < 0.05). In addition, an increase in the incidence of
interstitial cell tumors of the testes was noted in males
receiving the high dose, but the increase was not statistically
significant and did not show a linear trend.

10. STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The authors concluded that MON-097 fed to this strain of rat
caused a statistically significant decrease in food consumption
in both high-dose groups, and a decrease in body weights of
mid- and high-dose males and females. In addition, dose-related
increases in thyroid follicular cell adenomas in mid- and
high-dose males, hepatic carcinomas in low-, mid-, and high-dose
males and high-dose females, and testicular interstitial cell
‘tumors in all dosed males were observed. These neoplastic
changes were considered by the authors to be compound related due
to the increased incidences noted when compared to the concurrent
and historical control data (see Histopathology Section).
Statistical analysis of the histopathology data was not performed
by the study authors but was conducted by the sponsor: these
analyses are discussed below.
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TABLE 6. Summary of Most Frequently Observed Nonneopiastic Lesions
in Rats Fed Diets Containing MON-097 for 24/27 Months (continued)

Males Females

Organ/Lesion 0O 500 1500 5000 O 500 1500 5000

Peripheral nerve Nl 69 67 70 67 66 70 67 63
Neuropathy 1 0 1 1 0 0 0 ad

Pituitary N 68 70 70 70 70 70 70 67
Hyperplasia 3 5 3 3 4 8 6 4

Prostate N 70 70 70 69 - - - - .
Prostatitis 19 18 18 15

Skin ] 70 69 70 70 70 69 10 70
Granvioma foot- 18 17 22 n 19 10 10 0
pad

Spleen N 70 70 10 70 70 70 - 170
Hemos iderosis 18 13 10 10 20 15 20 21

Stomach - N 70 70 70 70 0 .70 ¢ . .70

- Fidbrosis 13 10 13 14 4 5 7 omjd

Testes ‘ N 70 70 70 70 - - - -
Polyarteritis 7 0m 12 Pl

Thyroid ] 69 69 70 70 69 69 69 69
C-cell hyperplasia 2 3 2 3 o 0 1 0

Uterus - - - - 70 70 70 70
Endometritis 10 13 n ]

dNumber of tissues examined, including interim sacrifice animals.

bstatistical analysis conducted by our reviewers, using the Fisher Exact

Cstatistical analysis conducted by the sponsor.

dSignificant linear trend using the Cochran-Armitage test (p <0.05).

*Statistically aifferent than control values (p <0.05).

test.
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TABLE 7. Summary of Most Freqnent‘l* Observed Neoplastic Lesions
in Rats Fed Diets Containing MON-097 for 24/27 Months

-

: Males Females
Organ/Lesion . 0 500 1500 5000 1] 500 1500 5000
Adrenals N3 70 10 70 79 70 706 70 70
Pheochromocytoma 4 5 4 1 (1] o 0 1
(benign)
Liver N 70 70 70 70 70 70 70 70
Hepatocellular .
adenoma 6 2 5 1 0 2 2 2
Hepatocellular 0 2 3 P 4 1 1 5P
carcinoma ;
Hemangliosarcoma 0 0 0 0 1 1] 0 1
Mammary gland N 12 18 10 1 67 ~ &9 67 55
Adenoma 0 0 (4] 0 7 12 7 2
Fibroadenoms 1 0 0 0 50 61 64 39
Adenocarcinoma 0 0 o 0 13 I3 13 7
Pancreas ;- N 69 70 0 0 0 1@ 10 70
Islet cell?&&{oﬂa 10 11 10 8 2 ¥ 0 1
Pituitary N 68 70 70 70 70 70 0 67
Adenoma 23 18 23 19 35 47 34 24
Carcincma 13 9 5 4 17 6 13 4
Testes N 70 70 70 70 - - - -
Interstitial cell 2 4 4 7
tumor
Thyroid N 69 69 70 70 69 69 69 69
C-cell adenoma 7 2 4 4 4 T 1 0
Follicular cell 4] 0 3 S*bg 2 4] 0
adenoma
Uterus - - - - 70 70 70 70
Adenocarcinoma 1 g 1 4

aNumber of tissues examined, including interim sacrifice animals.
dstatistical analysis conducted by our reviewers using the Fisher Exact test.
Cstatistical analysis conducted by the sponmsor.

dSignificant linear trend using the Cochran-Armitage test (p <0.05).

B
*Statistically ¢g§ferent than control values {p <0.05) using the Fisher Exact test.

Rt . 15 . A . 82
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For other parameters investigated in this study, the Sponsor was
in agreement with the conclusions of the authors except for some
hematology results. The study authors considered that only the
statistically significant decrea§e at month 18 in the mean

REVIEWERS ' DISCUSSION amD INTERPRETATION OF STUDY RESUELTS:

The results indicate increased mortality in females receiving 5000
ppm of test material in the diet (high dcse). However, adequate
rumbers of animals were alive after month 18 to allow for evaluation
of late-developing tumors, There was also a campound-related decrease
in the mean body weighits of males and females receiving 1500 and 5000
ppm of test material, alt the decrease in mid-doge females was

except for lower hemoglobin and hematocrit values in females receiving
the high dose at months 6, 12, and 18, but not month 24. Changes in
organ weights and orgam-to-body weight ratics were usually associated
with lower body weights of dosed animals, However, it should also be
noted that the organs were weighed after fixation in I9% buffered
formalin. Consequently, these changes cauld not be definitively

Individual animal data indicate that all gross lesions were further
examined histologically. There were Same compound-related effects
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noted during histologic examination of the tissues. Based on
statistical analysis conducted by these reviewers, nonneoplastic
lesions included increased incidences of polyarteritis of the testes
and arterfes of males and liver necrosis and alveolar histiocytosis
of females receiving the high dose (p < 0.01). In addition, the
statistical analyses of the data by the sponsor indicated significant
linear tremds for these lesfons (p < 0.01) as well as significant
increases in the incidences of liver necrosis and alveolar histio-
cytosis and inflammation of the tongue in females receiving the high
dose.

Neoplastic Tlesions were also noted and the data were amnalyzed
statistically by our reviewers. A significant increase {p < 0.05) in
liver carcinomas and thyroid follicular cell adenomas was noted in
males receiving S000 ppm using the Fisher Exact test. A statis-
tically significant increase in the incidences of liver carcinomas in
the females receiving the high dose was not observed by our reviewers
using either the Fisher Exact test or the Peto method at a p < 0.05.
However, a significant positive trend (Cochran-Armitage test) in the
incidences of liver carcinomas in females (p < 0.05) as well as in
the incidence of liver carcinomas and thyroid follicular cell
adenomas in males (p < 0.05) was noted.

The statistical analyses of necplastic 1lesions conducted by . the.
sponsor 1ingicated only a 1linear trend in the incidence of 1iver
carcinomas for both sexes combined (p < 0.01) and a significant
increase in the incidence of iiver carcinomas for both sexes caombined:
using the Peto method (p < 0.01). In addition, a positive trend. was
noted for the thyroid follicular cell adenomas. It should be noted,
however, that the sponsor utilized a p value of 0.01 instead of 0.05
which is more commonly accepted, and is an EPA policy.

The following deficiencies were noted: organs were weighed following
fixation in 10% buffered formalin and necropsy data were reported as
the number cf lesions per organ system.

2nd organ
Based on bedy,weight data the LOEL for chronic effects is 500 ppm
(LDT) of test material in the diet, and a MOEL cannot be established.

12. CBT APPENDIX- Appendix A, Materials and Methods, C8I, pp. 9-22.

17
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§ UNITED STATES ENVIRONMENTAL PROTECTION AGEML v
) N g WASHINGTON, D.C. 20460
T
29 g 006571
MEMORANDUM resTICIDES ‘%’ "VCC}X?C' RIBCTANCES

SUBJECT: Review of a chronic/oncogencity study iIm rats with
MON 097 (Acetochlor, Harness® and Top-Hand® Herbicides).
EPA 1D #°'s 524-GUI & 3F2966; EPA Record #'s 195381 &
195383; EPA Accession # 400770601; Caswell #3B;
Tox Branch Project #7-0702.

TO: Robert Taylor/Vickie Walters (PM #25)
Fungicide/Herbicide Branch
Registration Division (TS-767C)

FROM: Stephen C. Dapson, Ph.D. &,L‘a.%
Pharmacologist, Review Section V 'If’
Toxicology Branch/HED (TS-769C)

THRU: Quang Q. Bui, Ph.D., D.A.B.T. é«mzl_du-—~ygg/’,
Acting Section Head, Review Section ]

and //%:,:’
Theodore M. Farber, Ph.D., D.A.B.T. )z"n [= =

Chief, Toxicology Branch
Hazard Evaluation Division (TS-769C)

Registrant: Monsanto Agricultural Products Compamy
800 N. Lindbergh Boulevard
St. Louis, Missouri 63167

Action Requested: Review a repeat chronic/oncogemcity study
in rats with MON 097.

Recommendations: Under the conditions of this repeat study,
there was evidence of systemic toxicity in the high dose groups
(1000 ppm) expressed as decreased body weights amd body weight
gains in both males and females accompanied by imcreases in
serum gamma glutamyl transpeptidase activity and cholesterol
levels in high dose males, increased total bilirubin im high
dose females, increased absolute and relative kidmey amd liver
weights in hign dose males and increased testicular weights in
high dose males (at final sacrifice). There were increases in
several non-neoplastic histopathological findings in high dose
males and females. Neoplastic histopathological findings were
noted in the form of neoplastic nodules of the liver, follicular
adenoma/cystadenoma of the thyroids and papillary adenoma of the
mucosa of the nose/turbinates in high dose animals.

€%

)



uursevrs 5/
006571

From the evidence presented in this study, MON 097 is an ‘
oncogen in male and female rats at doses of 1000 ppm as evidenced
by the findings of neoplastic nodules of the liver, follicular
adenoma/cystadenoma of the thyroids and papillary adenoma of the
mucosa of the nose/turbinates in high dose animals.

-2=

NOEL for Systemic Toxicity = 200 ppm
LOEL fov Systemic Toxicity = 1000 ppm

~ This study is classified as Core-Supplementary Data for
chronic toxicity and oncogenicity. The registrant should be
directed to supply the data requested in the DER (see Conclusions
section). Submission and acceptance of these requested data may

permit upgrading of this study.
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Reviewed by: Stephen C. Dapson, Ph.D.
Pharmacologist, Review Section V, Toxicology Branch/HED (GEI€ESZﬂ
Secondary Review by: Quang Q. Bui, Ph.D., D.A.B.T.

Acting Section Head, Review Section V, Toxicology Branch/HED (TS-769C)

DATA EVALUATION RECORD

STUDY TYPE: Chronic Feeding/Oncogenicity Rodent
Guideline §83-1 and 83-2

EPA IDENTIFICATION NUMBERS: EPA ID NO.: 3F2966 and 524-GUI
EPA ACCESION NUMBER: 400770601
EPA_RECORD NO.: 195381 and 195383
SHAUGHNESSY NO.: 121601

CASWELL NO.: 3B

TOX BRANCH PROJECT NO.: 7-0702

Q.2
006571
TEST MATERIAL: Acetochlor
EHL Substance Identification Code: T830072
Lot No. Dayton RDNT 08001

SYNONYMS: MON 097

STUDY NUMBER(S): Laboratory Project ID: EHL-83107

Report No.: MSL-6119

Study (DMEH Project No.) No.: ML-83-200; EHL #83107

SPONSGR: Monsanto Company L
1101 17th Street, N.W.
Washington, D.C. 20036

TESTING FACILITY: Monsanto Environmental Health Laboratory
St. Louis, Missouri

TITLE OF REPORT: Chronic Feeding Study of MON 097 IN Albino Rats

AUTHOR{S): M.W. Naylor
W.E. Ribelin

REPORT ISSUED: September 25, 1986 (date study completed)

BACKGEOUND INFORMATION:

The study reviewed in this DER (Laboratory Project ID: EHL-83107)
is a repeat of a previous chronic/oncogenicity study in the rae
(Sstudy #PR-80-006, 5/20/83) which was classified as minimum data.
A NOEL for systemic effects was not established and a repeat
study was requested by the Agency.

The dose levels tested in the initial study were 500, 1500 and
5000 ppm. MON 097 was found to be carcinogenic im the rat
(classified as By). At the highest dose level there was increased
incidence of liver carcinomas and thyroid follicular cell adenomas

in males.
‘Ea . . . "g ) [ -
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Positive trends were noted for hepatic carcinomas in females and
thyroid follicular cell adenomas in males (see the Peer Review
Document, dated 3/30/87 from R. Engler to R. Taylor).

-4

At the highest dose level there were also increased incidences

of polyarteritis of the testes and arteries in the males and

liver necrosis amd alveolar histiocytosis in females. Further,

at the high dose there was increased mortality in females and
decreased food consumption in both sexes. A dose-related decrease
in body weights were noted in both sexes at the mid and high

dose levels and in males at the low dose level. There were
systemic effects at the low dose level in the form of organ

weight effects amd decreased body weights in males, therefore, a
systemic NOEL could not be determined.

CONCLUSIONS:

Under the conditions of this repeat study, there was evidence of
systemic toxicity in the high dose groups (1000 pPpm) expressed
as decreased body weights and body wexght gains in both males
and females accompanied by increases in serum gamma glutamyl
transpeptidase activity and cholesterol levels in high dose
males, increased total bilirubin in high dose females, increased
absolute and relative kidmey and liver weights in high dose
males and increased testicular weights in high dose males (at
final sacrifice). There were increases in several mon-neoplastic
histopathological findings in high dose males and females.
Neoplastic histopathological findings were noted im the form of
neoplastic nodules of the liver, follicular adenonalcyatadenona
of the thyroids amd papillary adenoma of the mucosa of the
nose/turblnates in high dose animals. From evidence presented
in *his study, MON 097 is a oncogen in male and female rats.

NCEL for Systemic Toxicity = 200 ppm
LOEL for Systemic Toxicity = 1000 ppm

The registrant is directed to supply the following data. Submission
and acceptance of this data may permit upgrading of this study. ‘
1. Summary tables of all reported clinical observations.

2. Tables with actual numbers of tissues examimed for each
organ/dose level used for histopathological examination.

Classification: Core-Supplementary Data for chronic toxicity and
oncogenicity. This study may be upgraded if information requested
is submitted and accepted by the Agency.
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Special Review Criteria (40 CFR 154.7)

Based on evidence examined by the Toxicology Branch Peer Review
Committee (meeting of September 12, 1985, MEMO of March 30, 1987),
Acetochlor meets the criteria for Group B2 - Probable Human
Carcinogen. Acetochlor is oncogenic in the rat (first study)
with evidence of hepatocellular carcinoma in both sexes and
thyroid folicular cell adenoma in males. Acetochlor is omcogenic
in rhe mouse with evidence of hepatocellular carcinoma im both
sexes, lung carcinoma in females, uterine histiocytic sarcomas,
benign ovarian tumors and kidney adenomas in females. Acetochlor
is structurally related to known carcinogens and has been shown
+0 be mutagenic.

I+ should be noted that in this repeat study, papillary adenomas
of the mucosa of the nose/turbinates (a neoplastic finding no+
previously observed) were statistically significantly increased
at the 1000 ppm dose level.
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According to the investigators “The homogeneity of the diet
mixture was determined to be adeguate for study use.” They
determined the homogenel*y on the low and high concentrations
prior to study initiacvion and at week 89. The data provided
indicated an adequate mixing of the diet.

Stability analysis of the "“test pmaterial/diet mixtura" was
determined for the low and high dose mixtures at room temperatare
for 14 days and when refrigerated for 42 days. Provided data
indicate that ¢he diet mixtures were stable under both storage
conditions.

The investigators also performed weekly analysis of diet
concentrations during the first 6 weeks for all the dose levels,
one dose level per week after the imitial 6 weeks, and for all 3
dose groups at week 89 due to change in batch size. All dose
levels tested were slightly less than the target dose but within
10% of the planned level. -

3. Animals received food (Ralston Purina rodent Chow No. 5002}
and water (St. Louis Public Water Supply) ad libitunm.

4. Statistics -~ According to the imvestigators' report:s
s-aristices g po

“The following statistical procedures were used to detéct
statistically significant differences between treated
animals and their respective controls*:

'Dunnet+ s Multiple Co-parlscn Test (:wo-taxled)- body
wezéhts. food consumption, noncategorlcal clinical pathology
data, absolute organ weights”.

”Mann—Whitney Test with Bonferroni Inequality Procedure:
Oorgan weight/body weight ratios”

"Fishers's Exact Test with Bomferronmi Inequality Procedure:
Incidence of microscopic lesions®.

"Generalized Wilcoxin, Generalized Savage Statistics, and
life table analysis: Mortality”.

"Peto Anaiysis (one-tailed): Selected microscopic lesions
and combimations thereof”.

Other statistical procedures used were: “Bartlett'’s Test

to evaluate homogeneity of variances, Analysis of Variance
to determine if the sample (group) means could be considered
as an estimate of a common population, and Grubb's Test to
detect outliers®

5. A Signed "Statement of No Data Confidentiality Claims™ was
included (no claim of confidentiality made).

A signed “"Statement of Complxance“ with USEPA-GLP’'s was
included.

A signed “DMEH Quality Assurance Audit Statementt 8 included.
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C. METHODS AND RESULTS:

1. Observations

Animals were inspected twice daily for signs of mortality
and moribundity. They were further inspected once weekly for
signs of toxicity.

Toxicity/Mortality (surwvival)

The investigators' provided group mean and individual animal
data for mortality. The following Table (1) presents the survival
data:

Table 1. Survival Datat

Dose Group
Sex Control Low Mid High
% Survival at M 47 40 37 38
termination? F 40 43 43 48
Mean survival M 681 663 651 670
time (days) F 654 667 634 674

2 . denominator excludes 10 animals/sex/group sacrificed at 12 months
t = Table appended from the investigators®’ report {MSL-6119).

No statistically significant differences were noted inm'the
presented data. Inspection of individual data showed that nearly
all deaths, either “spontaneocus® or sacrifices “in extremis,
occurred during the second year of the study. No specific
time~to-death pattern was apparent. Gross and non-meoplastic
microscopic necropsy observations occurred in similar incidence in
all study groups, therefore, no treatment related cause of death
could be determined. Neoplastic findings will be discussed later.

Clinical Observations:

The investigators provided a description of clinical signs,
however, no effort was made to distinguish between dose groups,
except for “Infrequent observations of head tilt, circling movements,
somersaulting and dilation of conjunctival blood vessels....primarily
in the last one~third of the study and appeared to effect [sic]

T-2 and T-3 level rats more than controis (particularly females).*
Individual animal data were provided. Inspection of these data
reveals a possible dose-response effect on certain observations
such as periorbital encrustation and soft stocol. The investigators
are directed to provide summary tables of all clinlcal observations.

2. Body weight

Animals were weighed once weekly for 13 weeks, then once
every four weeks (following the initial 13 weeks) thereafter.
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Page is not included in this copy.

Pages Ty through 43  are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

x; FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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3. Food consumption and compound intake ",

Food consumption was determined weekly for 13 weeks and then
every 4 weeks and mean daily diet consumption was calculated.
Food efficiency was calculated from the food consumption and body
weight gain data for the first 13 weeks. The investigators
supplied group summary and individual animal data for food
consumpticn. They did not calculate compound intake.

Food consumption/Food Efficiency/Compound Intake

Table 3 presents the food consumption data at selected
intervals (similar intervals +to body weight data). A slight*
dose-relared increase in food consumption in both sexes (high
dose) was noted especially during the period when a decrease In
body weight and body weight gain was noted. This is indicatiwe
of ~educed food efficiency.

Table 4 presents the food efficiency data for the first 13
weeks. Reduced food efficiency was observed in both males and
females of *the high dose during the first 13 weeks of the study.

¥
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4. Ophthalmological examinationg ,3

ophthalmic examinations were conducted prior to study
initiaticn and at 6, 12, 18 and 24 months on all animals of the
high dose and control (all animals were screemed prior to study
initiation). The following Table (5) presents the observaticms.

Table 5: Observed Oph*halmic Lesions?2

Control High Dose Control High Dose
Months Males Males Females Females
6 2(N=70) 1(N=69) 1(N=70) 2(N=70Q}
12 4 1 9 9
18 6 9 10 9
24 12(N=30) 13(N=27) 9(N=24) 9(N=30}

@ = pata extracted from Report MSL-6119, Appendix II, Table 26.

Data for 6, 12 and 18 months may have been provided under climical
observations, but only as indiv:idual animal data. At study
termination (24 months) the investigators described “"semile lens
changes and the presence of ocular discharge" as the predominant
findings occurring in the control and high dose groups.

5. Blood was collected at approximately six momnths intervals for
hematology and clinlcal analysis from 10 animals per sex, per
dose group. The following parameters were examined.

a. Hematology-< :~
Hematocrit (HCT)* - =+ .- Leukocyte differential count~*
Hemoglobin (HGB)®* Mean corpuscular HGB (MCH)
Leukocyte count (WBC)* Mean corpuscular HGB conc. (MCHC)
Erythrocyte count (RBC)* Mean corpuscular volume (MCV}
Platelet count* Reticulocyte count

* Required for chronic studies

Blood clotting measurements were not conducted. - The investigators
provided group summary and individual animal data. Blood was
collected from fasted animals (food withheld 24 hours prior to
sampling), from the retroorbital sinus for month 6 and 18 and from
the posterior vena cava (under anesthesia) for months 12 and 24.
Only occasional differences were noted. There were statistically
significant decreases in white blcod cell counts in low and

nid dose males at 1 year and lcw dose females at 18 months; a
decrease in MCH in low dose females at 1 year and high dose

males at 2 years; a decr2ase in MCHC in high dose males at 1 and
2 years, low dose females at 1 year and mid dose females at 18
months; platelets were increased in mid dcse females at 1 year;
reticulocyte counts were decreased in low dose females a2t 1 year;
absolute lymphocyte counts were decreased in all male treated
groups and mid dose females at 1 year. None of the differences.
appear biologically relevant as they were not sustained with no
dose response apparent and no related pathological changes noted.
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- b. Clinical Chemistry 7"
Electrolytes: Other:
Calcium?* Albumin®*
Chloride* Blood creatinine*
Phosphorous* Blood urea mitrogen*
Potassium®* Cholesterol*
Sodium* Glucose*
Enzymes Total Bilirubin¥*
Alkaline phosphatase Total Serum Protein*
Lactic acid dehydrogenase Direct Bilirubin

Serum alanine aminotransferase (also SGPT)*
Serum aspartate aminotransferase (also SGOT)*
gamma glutamyl transferase

* Required for chronic studies

The investigators did not measure magnesium and creatinine phospho-
kinase, which are required for chronic toxicity studies. The
investigators provided group mean and individual animal data.
Several measurements achieved statistical significance: decreased
glucose levels in low and high dose females at 2 yearg; decrease
BUN levels in mid dose females at 1 year; slightly decreased
total protein levels in all dosed males at 1 year; decreased
alkaline phosphorus levels in high dose males and females at &
months; decreased LDH levels in high dose males at 6 months, mid
dose males at 1 year, all 3 treated male groups at 18 months, mid
and high dose females at 6 months, high dose females at 1 year and
low dose female at 18 months; slightly decreased creatinine in
high dose females at 6 months; slightly decreased sodium levels
in mid dose males at 1 year. None of these differences appear

to be related to treatment also, no dose response was apparent,
However, severai differences were attributable to treatment,
(according to the investigators): statistically significant
increase in gamma glutamyl transpeptidase in high dose males at
18 months and 2 years (also nonstatistically significant increase
in mid and high dcse males at 1 year and mid dose males at 2
years); increased cholesterol in high dose males at 2 years

(also non-statistically significant increase at 18 months);
increased total bilirubin in high dose females at 2 years.

6. Urinalxsis

Urine was collected from fasted and “water-withheld" animals
at 6, 12, 18 and 24 months. The following parameters were examined.

Specific gravity+* Protein*?t
pHT Glucogse*t
Bilirubin*?t Ketones*?t
Blood*t Urobilinogen

Sediment (microscopic)*
* Required for chronic studies
t = Assay with MULTISTIX reagent strips and CLINI-TEK reader.

Urine was collected for 6 hours using "metabolism trays*. The
investigators did not report appearance or volume of the urine as

~. b 99
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required for chronic studies. The only observation of note was “5
a slight increase in specific gravity of the urine of females in

all 3 dose groups at 6 months (low dose was statistically
significant) and 1 year. However, this observation had no dose
response and was not observed in subsequent examinations.

7. Sacrifice and Pathology -~

All animals that died and that werz sacrificed on schedule
were subjected to gross pathological examination and the CHECKED
(X) tissues were collected for histological examination. The
(XX) organs in addition were weighed. -

X X X
~ Digestive system ~ cardiovasc./Hemat. ~ Neurologic
X|.salivary glands* |[X]|.Aorta* jxxX| .Brain*+t
X| .Esophagus* XX| .Heart* X] Periph. nerve*
X| .Stomach* X|.Bone marrow* X! Spinal cord(3 levels)=
X| .Duodenum* X|.Lymph nodes* X{.Pituirary*
X} .Jejunum* X! .Spleen* X| Eyes(optic n.}*
X].Ileum* X] . Thymus* Glandular
X| .Cecum* Urogenital | xX| -Adrenals*
X|.Colon* | XX| .Kidneys*+t |X] Mammary glands
X|.Rectum* |X|.Urinary bladder* |XX|.Parathyroids*
| XX|.Liver*t XX|.Testes*t(w/epidid) | XX| .Thyroids*(w/parathyrcsd)
|X| .Pancreas* XX| Epididymides Othes ,
Respiratory X| Prostate X| Bone*(with marrow)
IX .Trachea* = . X| Seminal vesicle X| Skeletal muscle*
X|.Lung with bronchi*|X| Ovaries*t X] Skin*
lx Nasal turbinates X| .Uterus* X| All gross lesions/masses*
X| Penis X] Middle ear

* Required for chronic studies
t Organ weights required in chronic studies

a. Organ weight

The investigators supplied group mean and individual animal
data for absolute organ weights and organ weights relative to
body weights for interim and final sacrifice. Organ weight to
brain weight ratios were not calculated. Table 6 presents the
mean absolute and relative organ weight data for interim sacrifice
and at study termination.

At the interim sacrifice, slight increases in absolute and
relative kidney weights were noted in the high dose males along
with a slight dose-related increase in absolute and relative
liver weights in all treated males. At terminal sacrifice the
high dose males had slightly increased absolute and relative
kidney weighcs, a slight increase in absolute and relative
(statisticaily significant in the high dose) liver weights and
slightly increased absolute and relative (statistically significan+
in the high dose) testes weight.

s-= 100
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2b. Gross pathology ﬁ#igl

~17-~

Gross pathological observations during the 1 year interinm
sacrifice were infrequent and apparently not treatment related.
Observations can be seen on Table 7. Observations at 2 years
were not significantly different between dose groups (Table 8
presents selected obgervations). Table 9 presents selected
observations of animals dying on study. No biologically relevam+
differences were noted. Table 10 presents a selected summary of
all gross necropsy observations, again no biologically relevant
differences were noted.

TABLE 7: Selected Gross Necropsy Observations (1 year)?2

Dose (ppm): Control 40 200 1000
texamined m/f 10/10 10/1¢0 10/10 10/10
Observation:
Adrenals:
enlarged 0/1 0/1 1/0 0/0
Heart:
enlarged 3/0 2/0 2/0 - 1/1
abnormal color 3/0 3/0 2/2 1/1
Kidneys: - ‘
hydronephrosis . : o/1 2 1/0 T . 0/1
Liver: - . ‘ ' . .
abnormal color : 2/2 . o/0 1/0 g/0
foci/spots 0/0 0/1 o/0 0/0
Lymph Node
enlarged 0/0 0/0 1/0 0/0
Nose/Turbinates:
mass/nodule 0/1 0/0 0/0 0/0
Pitutary:
enlarged 0/0 0/0 0/1 0/GC
hemorrhage 0/0 0/0 0/1 1/0
focus/spets 0/0 0/3 0/2 0/3
Spleen:
enlarged 0/0 0/0 1/0 - 0/0
Testes:
atropnic 0 1 1 1
Thyroids:
atrophic 0/0 0/0 0o/1 0/0
Urinary Bladder:
urolithiasis 0/0 0/0 0/0 0/1
Uterus: g :
thickened walls 0 1 o .. 0
hydrometra 0 0 1 o’

2 = Data extracted from Report MSL-6119, Appendix II, Table 14.




TABLE 8: Selected Gross Necropsy Observations (2 yearsg)a
40

Dose (ppm):
#examined ‘m/f

Observation:

Adrenals:
enlarged
atrophic
focus(i)

Brain:
compressed by pituit,

Eyes:
corneal opacity

Kidneys:
hydronephrosis
cyst(s)
abnormal color
granular/pitted

Liver:
abnormal color
foci/spots
mass/nodule
cyst(s)

Lymph Node:
enlarged
congested

Nose/Turbinates:
mass/nodule

Ovaries: -
cyst(s) [within]
paraovarian cysts(s)

Pancreas:
nodule

Pituitary:
enlarged
hemorrhagic
focus/spots
mass/nodule

Spleen:
enlarged
mass/nodule

Testes:
atrophic
growth(s)/mass(es)

Thyroids:
enlarged

Urinary Bladder:
urolithiasis
growths/masses

Uterus:
thickened walls
hydrometra
endometrial

-18~

Control 200
28/24 24/26 22/26
7/9 0/6 G/10
0/2 1/0 0/0
6/11 4/14 s/13
3/6 1/6 1/9
1/2 0/0 2/4
2/0 3/2 o/6
1/1 4/1 1/0
9/3 8/0 a/2
6/2 6/1 0/2
1/5 3/2 1/1
13/10 4/6 6/6
0/2 4/0 170
o/1 2/2 0/1
3/2 2/0 1/1
0/3 0/1 0/2
0/0 1/0 o/1
1 1 1
3 2 2
1/2 2/1 2/1
6/11 3/13 6/12
6/3 4/9 1/8
3/4 3/6 2/4
2/4 2/2 3/2
2/1 2/0 2/0
0/0 o/0 1/0
3 6 4
0 0 1
0/0 0/0 0/3
2/0 0/0 1/0
1/0 o/0 o/0
1 1 3
0 1 2
2 3 2
1 0 0
8/29 5/26 3727

007697
006571
1000

23/30

2/9
0/0
4/13
2/11
2/0

4/0

from Report MSL-6119, Appendix II, Table 15.

16A




Dose (ppm):
#examined =/f
Observation:
Adrenals:
enlarged
atrophic
focus(i)
Brain:
compressed
by pituitary
Eyes:
corneal opacity
encrustation
dicharge
Heart:
enlarged
abnormal color
Kidneys:
enlarged
hydronephrosis
calculusi{i)
cyst(s)
abnorm%%h
atrophy=s’
granular. pitted
Liver: )
abnormal color
foci/sports
enlarged
abnormal texture
pitted/nodular/
granular surface
mass/nodule
cyst(s)
Lymph Node:
enlarged
congested
Lung:
foci/spots
congested
abnormal
Mammary Gland:
growth(s)/mass(es)/
nodule(s)
Nose/Turbinates:
discharge
mass/nodule
Ovaries:
cyst(s)[within]
paraovarian cyst(s)
Pancreas:
nodule

.color

-19~

Control 40
32/36 35/34
4/10 5/10
0/0 0/4
8/15 6/10
16/22 12/23
5/3 6/1
3/5 2/4
2/11 9/10
3/0 2/0
2/0 3/0
4/1 7/0
10/4 7/4
1/1 3/2
2/2 6/1
12/4 11/3
0/0 1/0
11/1 16/4
9/10 20/6
9/6 9/11
0/0 . 0/0
1/0 0/0
0/0 0/0
2/1 2/0
1/0 2/1
0/3 4/3
3/0 5/0
6/0 3/1
7/6 a/s
3/2 2/3
0/1 0/2
5/10 7/7
o/0 1/0
0 0
0 8]
5/0 /3
continued

200

38/34

6/8
0/2
5/9

20/15
8/2
1/7
4/6

2/0
2/1

5/0

7/7

1/2
2/0

13/6.

0/0%
17/5

12/10
12/5

2/0
1/2

2/0
2/2
0/2

4/0
3/1

1/3
8/2
3/5
1/2

6/6
o/0

2
1

4/1 .

007697
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TABLE 9: Selected Gross Necropsy Observations (early deaths)a

1
3

000
7/30

2/6
0/0
8/10

9/18

5/3
3/5
6/5

1/1
i/1

7/1
7/3
0/1



TABLE 9 continued: Selected Gross Necr

Dose (ppm):
#examined m/f
Observation:
Pituitary:
enlarged
hemorrhagic
focus/spots
mass/nodule
Prostates:
atrophy
Parathyroids:
enlarged
Skin:
growth{s)/mass(=s)
Spleen:
enlarged
atrophic
mass/nodule
Seminal Vesicles:
atrophy
enlarged
Testes: , |
atrophize.
growth(s)/mass(es)
enlarded
Thyroids:
enlarged
focus
Urinary Bladder:
dilated
urolithiasis
growths/masses
thickened walls
Uterus:
thickened walls
hydrometra
endometrial
polyp(s)
cyst(s)
Subcutis:
growth/mass

2 = pata extracted from Report MSL-6119, Appendix II, Table 17.

Control

32/36

22/31
10/15
1/2
0/1
5
a/0
2/1
0/3
0/0
1/0

10
3

1l
4/25

40
35/34

18/30

10/30

200
38/34

24/25
16/11
2/2
0/1
7
3/2
3/1
2/3
0/2
1/0

11
1

0
6/27

007697

OpsSy Observations (early deaths)a
1000
37/30

15/24
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TABLE 10: Selected Gross Necropsy Observations (all deaths)a

Dose (ppm):
$examined m/f
Observation:
Adrenals:
enlarged
atrophic
focus(i)

Brains:
compressed
by pituitary

Eyes:
corneal opacity
encrustation
discharge

Heart:
enlarged
abno-mal color
Kidneys:
enlarged
hydronephrosis
calculus(i)
~cyst(s). ..

" abnormal ‘color
atrophy” .
granula¥ pitted

Liver:
abnormal color
foci/spots
enlarged
abnormal texture
pitted/nodutar/
granular surface
mass/nodule
cyst(s)
Lymph Node:
enlarged
congested
Lung:
foci/spots
congested
abnormal color
nodule(s)
Mammary Gland
growth(s)/mass(es)/
nodules(s)
Nose/Turbinates:
discharge
mass/nodule
Ovaries:
cyst(s)[within]
paraovar®ian cyst(s)
Pancreas: 2,
- nodule

Control

70/70

11/20
0/2
14/26
19/28
6/7
4/6

2/11

3/0
2/0

4/1

0/1

5/10
0/1

1

3
6/2

continued

40
69/70

5/17
1/4
10/24

13/29

6/1
2/4
9/10

2/0
3/0

7/0
11/6
3/3
11/3
19/3
1/9
22/5

23/8
13/18
o/0
o/o

1/0
6/0
4/3

6/3
5/1

3/2
4/5
2/3
0/0

0/2

777
2/0

1
2
9/4

200
70/70

7/18
0/2
10/22

21/24

10/7
1/7
4/€

2/0
2/2
5/0
7/15
1/3

¥

007697

-

1000
70/70

4/15
12/23

107
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TABLE 10 continued: Selected Gross Necropsy Observations (all deaths)a
Dose (ppm): Control 40 200 1000
#examined m/f 70/70 69/70 70/70 70/70
Observations:
Pituitary
enlarged 28/42 21/43 30/38 20/37
hemorrhagic 16/18 14/29 17/20 10/17
focus/spots 4/6 4/10 4/8 4/8
mass/nedule 2/5 3/2 3/3 5/5
Frostate: '
atrophy 5 7 7 5
Parathyroids:
enlarged 4/1 4/0 3/2 5/0
Skin:
growth(s) /mass(es) 4/1 10/2 5/1 3/1
Spleen:
enlarged 2/4 4/0 5/3 5/0
atrophic 0/0 0/0 0/2 0/1
mass/nodule 1/0 0/9 2/6 1/1
Seminal Vesicles:
atrophy 10 10 12 11
enlarged 3 2 1 T
atroph¥c™” 13 24 19 17
growthf@ﬁ/mass(es) R | 1 1 , 0
enlarged o 0 1 1
Thyroids:
enlarged 2/1 1/0 2/3 6/2
atrophic 0/0 0/0 0/1 0/0
Urinary Bladder:
dilated 2/2 6/2 4/1 1/4
urolithiasis 3/0 2/0 2/0 1/2
growths/masses 1/0 0/0 0/0 1/0
thickened walls 0/0 0/1 0/1 0/1
Uterus:
thickened walls 1 4 5 3
hydrometra 1 1 4 2
endometrial
polyp(s) 6 8 7 4
cys*t(s) 2 0 0 3
Subcutis:
growth/mass 12/55 15/56 9/54 9/41

2 = pata, .extracted from Report MSL-6119, Appendix II, Table 17.
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c. Microscopic pathology

1) Non-neoplastic

The investigators provided group summary and individual
animal data for interim sacrifices, early deaths and final
sacrifices. Table 11 presents selected observations from the 1
year interim sacrifice. The major observations were an increase
hepatocyte cellular alterations and bile duct hyperplasia in the
high dose males and an increase in inflammation of the nasal
mucosa In the high dose males and females. Table 12 presents
Selected observations from amimals dying prior to study termination.
There was an indication of an increase in hepatocyte cellular
alteration, liver bile duct hyperplasia, hepatocyte necrosis and
“nodular or diffuse” hyperplssia in the parathyroids of *he high
dose maies. However, the summary data provided did not indicate
if the observation listed as ™autolysis” changed the number of
~issues available for examination. 1Inspection of the individual
data indicates that many of *hese tissues were not available for
microscopic evaluation. Therefore, a thorough evaluaticn of all
animals on study was not possible with the provided summary
*ables. The investigators' are directed to supply tables indicating
~he actual number of tissues examined for each organ/dose level
used for histopathological examinaticn. Table 13 presents selected
oObservations from the animals at terminal sacrifice (2 years).
An interesting observation in these animals and from animals.
~hat died prior to the end of *the study (Table 12) was *hat of
~he brain being compressed by an enlarged pituitarv. This occured
_n roughly equal incidence in all groups, however, an accurate
description of the finding was not provided. It is possible
=hat a pituitary tumor could be causing this compression of the
Srain, this will be discussed later. For the animals sacrificed
at study termination, there was an increase in mid and high dose
males and high dose females with plasma cell hyperplasia in the
lymph node. Also, an increase in high dose males with papillary
ayperplasia of the nasal epithelium and "c" cell hyperplasia of
=he thyroids (statistically significantly different). Table 14
Presents a summary of selected observations for all animals on
study (again some tissues were autolyzed).




TABLE 11: Selected Microscopic Observations (1 year)a

Dose (ppm): Control

#tanimals m/f 10/10
Observation:
Adrenals:
hyperplasia/hypertrophy=
medullary 0/o0
cortical nodular 0/0
Brain:

Compressed by pituitary 0/1
Epididynmides:
eplithelial degenerative

changes 0
Heart:
myocarditis 3/0
myocardiolysis 2/0
proliferation of endomysial/
myocyte nuclei 1/0
Kidneys:
glomerular/periglomerular
sclerosis 1/0
chronic nephritis 8/0
hydronephrosis -
bilateral . o/1
unilateral g/0
pyelitis o/1
pelvic epithelium and hyperplasia-
non-papilliform 0/0 o
papilliform : . 0/0
Liver:
cellular alteration 2/2
hyperplasia-bile duct 1/1
telangiectasis 0/0
nodular hypertrophy/
hyperplasia 0/0

Lymph Node:
hyperplasia-plasma cell 0/0
mononuclear cell

leukemia 0/0
Lung:
pneumonia 1/0
Nose/Turbinates:
mucosal lymphoid
hyperplasia 6/1
inflammation-
nasal sinus 1/0
nasal mucosa - 1/0
papillary hyperplasia of
nasal epithelium 0/0
Pituitary:

hyperplasia~chromophobe 1/4
Thyroids:

hyperplasia-"c" cell o/1
Urinary Bladder:

hvperplasia-epithelial 9/0

40

10/10

0/0
070

0/0

1

271
1/1

L/1
L/0
8/0
O{O

170
070

1/0
o/0

2/0
2/2
0/3
0/1
0/0
0/0

3/1

1/0

1/0
3/1

0/0
271
/0
6/0

200

10/10

o/0
0/2

0o/1

2/0
3/0

1/0
0/0
9/0
0/1

/0

oo
0/2

1/0
2/1
1/0
0/0
0/2
1/0

2/2

0/0
1/0

007¢€97
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5

1000
10/190

1/1
o/1

o/0

2

2/0
/0

1/0
0/0
9/0
0/0
c/2
0[}

0/1
0/0

4/3
4/2
1/0
o/0
0/3
0/0

1/2

1/0

0/1
4/2

1/0
0/1
0/0

0/1

a = Data extracted from Report MSL-6119, Appendix II, Tabl.e-\la 110
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TABLE 12: Selected Microscopic Observations (early deaths)t
- Dose (ppm): Control

#animal -m/£ 32/36
Observation:
Adrenals:
hyperplasia/hypertrophy~
medullary 5/0
cortical nodular 1/5
Bone Marrow:
hyperplasia-~
myelccyte/granulocyte5/102
pancytic 2/42
Brain:

compressed by pituitaryl7/25
Bone:
fibrotic replacement 4/0

osteolysis 3/0
Epididymides:
epithelial degenerative
changes 3
Eyes
keratitis 8/3
Heart%t:
myocarditis 3/3
myocardiolysis 12/5
proliferation of endomysial/
myocyte nuclei 18/8
myccardial fibrosis 20/8
Kidneys: .
glomerular/periglomerular
sclerosis 7/3
chronic nephritis 23/15
hydronephrosis -~
bilateral 1/2
unilateral 3/2
pyelitis 2/1
pylonephritis 2/2
pelvic epithelium hyperplasia-
non-papilliform 1/0
papilliform 0/0
Liver:

cellular alteration 2/7
hyperplasia~bile duct 7/1
telangiectasis hepatocyte

necrosis 6/2
nodular hypertrophy/
hyperplasia 0/3

Lymph Node:
hyperplasia-plasma cell 1/7
mononuclear cell leuk.0/0

Lung:

pneumonia 6/6
edema 2/2
emphysema 3/0
leukemia~-
nyclogenous 0/0
mononuclear o/0

40
36/34

8a/1
23/2

8b/s
1b/3
202/23
7b/0
sb/o
5a
4/0

4b/1
10P/4

22b/7
21b/9

102/1
302/13

22/1
43/3
12/2

2/1

1/2
0/1

33/9
4/3

7/0
1/1

2b/9
1/0

83/3
33/1
23/2

0/0
1/0

continued

200
38/34

5/3
3/3

5¢/5
0/4
21/23

4</1
2¢/0

6/5

4/29
12/39

25/99
2279
14/1

34/15

0/2
5/6

3/1

2/4
1/2

3/2
6/5

6/1
2/1

2/2
o/0

8/11
2/0
2/1

1/0
o/0

007697

1000
37/30

4/6h
o/2h

13/24

9/0
9/0

(51

4/2

7/4
15/4

23/12
23/11
14/1

32/18

5/2



007697

TABLE 12 continued: Selected Microscopic Observations {early Geaths}™

) Dose (ppm): Control 40 200 10ap
#animals m/f 32/36 36734 38/34 37/30
Observations:
Nose/Turbinates:
mucosal lymphoid
hyperplasia 0/0 0/0 0/1 0/
inflammation
nasal sinus 0/0 o/0 0/0 o/®
nasal mucosa 2/4 63/4 6/1 6/6
papillary hyperplasia of
nasal epithelium 0/0 0/3 0/1 0/3
Pancreas:
islet cell hyperplasia 19/1 0/2 2¢/1 o/
Pituitary:
hyperplasia~
chromophot 1/1a 2bso 1/1 4/
pars intermedia 0/0 0/0 2/0 1¢/0
Parathyroids:
hyperplasia-
nodular{or diffuse) 79/10 14£/1f 7/39 15f/0
Spleen:
hyperplasia-plasma cell 1/0P 0/90 1¢/0 2/2
Testes:
hyperplasia-
interstitial cell 0 .18 . 0 a
Urinary Bladder: ‘ : S
hyperplasia-epithelial 24/0 49/39 4/ 2/
Uterus:
mucosal polyp . 2 3 2 L

3 = 35(#animals); P=34; ©=37; d=31; e=36; £=32; 9=33; h=29.

t Data extracted from Report MSL-6119, Appendix II, Table 20.

3
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TABLE 13: Selected Microscopic Observations (2 years)t
. Dose (ppm): Conerol 40 200 100¢
tanimals m/f 28/24 24/26 22/26 23/30
Observation:
Adrenals:
hyperplasia/hypertrophy-
medullary 1/2 5/2 4/1 3/2
cortical nodular 3/1 4/2 3/5 l1/8
Bone Marrow:
hyperplasia- .
myelocyte/granulocyte 5/4 2/6 5/3 4/5
pancytic 2/1 0/3 0/2 1/1
Brain:
compressed by pituitary 11/13 4/11 8/1¢ 8/19®
Epididymides:
epithelial degenerative
changes 3 1 3 0
Eyes:
keratiri 2/2 4/3 1/0 2/¢C
Heart:
myocarditis 1/3 1/6 4/5 3/3
myocardiolysis 7/6 5/1 1/2 9/3
proliferation of endomysial/ : -
myocyte nuclei 16/11 16/14 12/16 15/10
myocardial fibrosis 18/11 14/12 12/10 15/1n
Kidneys: : SR
glomerular/periglomerular S
sclerosis 9/3 12/3 © 6/4 2/L
chronic nephritis 26/16 24/19 22/18 23/2:t
hydronephrosis-
bilateral 0/0 0/1 o/3 2/0
unilateral 2/0 0/2 2/3 4/1
pyelitis 3/2 1/2 1/1 2/2
pyelonephritis 2/3 3/2 1/0 1/0
pelvic epithelium/hyperplasia-
non-papilliform 0/1 1/3 0/1 1/3
papilliform 2/0 1/6 0/2 2/2
Liver:

! cellular alteration 13/10 9/9 9/12 15/1%

| hyperplasia- :

: bile duct 3/9 7/9 €/5 8/9
telangiectasis 17/2 10/1 11/4 16/3
hepatocyte necrosis 1/4 0/1 0/2 1/1
nodular hypertrophy/

hyperplasia 0/1 4/0 2/2 1/3
Lymph Node: .
hyperplasia-~
plasma cell 0/2 0/0 3/1 4/5
Lung:
pneumonia 0/4 2/3 - g/o 0/3
edema o/0 0/1 o/1 0/0
emphysema 0/0 2/1 1/1 3/2

continued
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TABLE 13 continued: Selected Microscopic Observations (2 years)t
Doseé (ppm): Control 40 200 1000
#animals m/f 28/24 24/26 22/26 23/30
Observation:
Nose/Turbinates:
inflammation=-
nasal mucosa 10/4 9/s 2/5 9/4
papillary hyperplasia of
nasal epithelium 1/1 1/0 2/0 4/1
Pancreas:
islet cell hyperplasia 1/0 2/1 o/0 0/2
Pituitary:
hyperplasia-
chromophobe 5/4 6/2 5/4 2/4
pars intermedia 2/0 2/0 0/0 2/0
Parathyroids:
hyperplasia- .
nodular (or diffuse) 62/1C gb/o 2/1 4%/9
Spleen: :
hyperplasia-
plasma cell 0/0 1/0 0/0 1/1
Testes:
hyperpiasia-~
interstitial cell 1 0 o 2
Thyroids:
hyperplasia-
"c" cell . 0/2 ' 3/49 1/2 8*7C/4
Urinary Bladder:
hyperplasia-
epithelial 3/0 1/1 1/1 1/1
Uterus: ’
mucosa polyp 1 2 0 4

3 = (#animals) = 27; b=21; ©=22; d=25
** = p<0.01 by Fisher's Exact Test with Bonferroni inequality.
T = Data extracted from Report MSL-6119, Appendix II, Table 19.



Dose (ppm):
#animals m/f
Observation:
Adrenals:

-29~

hyperplasia/hypertrophy -

medullary 6/2
cortical nodular 4/6
Bone Marrow:
hyperplasia~
myelocyte/gran-ilocyte 10/14P
pancytic 4/s5b
Brain:
compressed by pituitary 28/39
Bone:
fibrotic replacement 5/0
osteolysis 4/0
Epididymides:
epithelial degenerative
changes 6
Eyes:
keratitis 11/5
Heart:
myocarditis 7/6
myocardiolysis 21/11
proliferation of endomysial/
myocyte nuclei 35/19
myocardial fibrosis 38/19
Kidneys:
glomerular/periglomermlar
sclerosis 17/6
chronic nephritis 57/33
hydronephrosis-
bilateral 1/3
unilateral 5/2
pyelitis 5/4
pyelonephritis 4/5
pelvic epithelium/hyperplasia-
non-papilliform 1/1
papilliform 2/0
Liver:
cellular alteration 17/19
hyperplasia-
bile duct 17/11
telangiectasis 23/4
hepatocyte necrosis 4/5
nodular hypertrophy/
hyperplasia 0/4
Lymph Node:
hyperplasia~
plasma cell 1/4
mcnonuclear cell
leukemia 0/0
continued

40
70/70

13a/3
63/4

11b/12
1b/g
243/40

g8b/o
6P/0

TABLE 14: Selected Microscopic Obserwations (all deaths)t
Control
70/70

200
70/70

9/4
6/10

102/9
0/6
29/39
53/1
32/0
8
7/5
10/72

16/5a

38/253
34/173

20/5

65/40
0/6
7/11
4/6
4/1

2/5
1/6

13/14
14/11
18/5 .
5/10

4/3

5/6
1/0

006571

1000
70/7G

11/3
5/10

6/12=2
1/42
21/43

10/12
10/0

6/2

12/7
24/7

39/22
38/22
16/2
64/45
7/2
5/5
4/5
7/3

3/5
4/6

25/22

22/16

29/5
7/4

3/4

23/11
o/0

E3T;
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TABLE 14 continued: Selected Microscopic Observations (all deaths)t

Dose (ppm):

#animals m/f
Obserwation:
Lungs

pneumonia
edema
emphysema
leukemia~
myelogenous
Nose/Turbinates:
mucosal lymphoid
hyperplasia
infiammation-
nasal sinus
nasal mucosa

Control

70/70

7/10
2/2
3/0

0/0

6/1

1/0
13/8

papillary hyperplasia of

nasal epithelium

Pancreas:

1/1

islet cell hyperplasia 2271

Pituitary:
hyperplasia-
chromophobe
pars intermedia
Parathyroids o
hyperplasia-

7/93
2/1

nodular(or diffuse) 13bs2d

Spleen:
hyperplasia-
plasma cell

Testes:
hyperplasia-

interstitial cell

Thyroids:
hyperplasia-
"c® cell
Urinary Bladder:
hyperplasia-

epithelial
Uterus
mucosa polyp

2 = 69 (#animals); P

T = pata extracted from Report MSL-6119, Appendix II, Table 21.

1/0

2

3/3

5&/0
3

40
70/70

13b/7
3b/2
4b/3

0/0

1b/0

1b/0
18P/10

1b/3
2b/3

10b/3

2v/0

22¢/19

12/0
1a
5f/4a

sf/sa
5

200
70/70

10/13

2/1

3/2
1/0

1/2

1/1
10/7

4/1
23/1

9/9

2/c

9d/4b

13/0

4/3

6/2
2

m

1000
70/70

7/11
6/5
4/3

0/0
1/0

0/1
19/12

5/4°
2b/3

63/6
33/0

19¢/0

3/3

83/4

3/42

5

=68; ©=62; 4 =66; ©=63; £ =67;: 9 = 64

w

11§
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2) Neoplastic

The investigators provided group summary and individual
animal data for all reported lesions. Table 15 presents selected
observatiuns from the 1 year interim sacrifice. Most lesions
were infrequent, however, a lesion of note was the papillary
adenoma of mucosa in the nose/turbinates in one female of the
high dose. Table 16 presents selected observations at the final
sacrifice. Agaim, most lesions were infrequent and scattered
throughout the study groups with the exception of an increase in
neoplastic nodules of the liver in the mid and high dose females,
foliicular adenoma/cystadenoma of the thyroids in high dose males
and females and papillary adenoma of muscosa of the nose/turbinares
in high dose animals (statistically significantly greater in
high dose females). Papillary adenoma of nasal mucosa was also
noted in *he high dose animals dying prior to the end of the
study (statistically significant in both sexes), Table 17.

Other lesions present in animals that died early were infrequent
and did not reveal any dose-response relationship. Combining
observations time of all animals (Table 18) shows an increase
neoplastic nodules of the liver in mid and high dose females and
a statigtically significant increase in the number of papillary
adenomas of mucosa in the nose/turbinates in high dose males and
females. The high incidence of pituitary adenoma in both sexes
of all doge groups may be the reason for the high incidence of
the observation "brain compressed by pituitary” noted in gross
observations. There were 4 cases of malignant astrocytoma of the
brain, 3 in control males and 1 in a high dose female and 2 cases
of oligodendroglioma of the brain, 1 each in a control male and

a high dose female.

TABLE 15: Selected Neoplastic Observations (1 year)a

Dose (ppm): Control 40 200 1800
tanimal m/f 10/10 10/10 10/10 i0/10
Observation:
Pituitary:
adenocarcinoma 1/0 0/0 0/1 0/0
adenoma 1/4 0/4 5/3 -4/3

Mammary Gland:
adenoma/adenofibroma/

fibroma 0/1 0/0 3/0 0/0
adenocarcinoma 0/0 0/0 0/0 271
Nose/Turbinates:
papillary adenoma

of mucosa 0/0 0/0 0/0 7 0/1

8 = pata extracted from Report MSL-6119, Appendix II, Table 22.




TABLE 16: Selected Neoplastic Observations (2 years)t
40

Dose (ppm):
#animals m/f
Observations:
Adrenals:
cortical adenoma
pheochromocytoma
malignant
pheochromocytoma
Brain: '
astrocytoma, malignant
granular cell tumor
oligodendroglioma
Liver:
neoplastic nodule
hepatocellular
carcinoma
Mammary Gland:
adenoma/adenofibroma/
fibroma
adenocarcinoma
Nose/Turbinates:
papillary adenoma
of mucosa
Pancreags::.
islet. cell adenoma
Pituitary:
adenocarcinoma
adenoma
Testes:
interstitial cell tumo
Thyroids:
follicular adenoma/
cystadenoma
"¢" cell adenoma
Subcutis:
fibrosarcoma
fibroma
neurofibroma

('Y
[

(#animals) = 22;

-t
[}

Control 200
28/24 24/26 22/26
1/0 o/1 o/0
3/0 5/1 1/1
1/0 1/1 o/0
1/0 0/0 0/0
0/0 1/0 0/0
1/0 0/0 0/0
1/0 1/1 0/4
1/1 2/1 1/0
0/12a 0/13b o/10
0/42 o/2b 1€/3
1/0 0/0 0/0

4/3 3/2 a/2
0/0 0/0 0/0
16/19 16/20 15/21

r 2 3 1
1/0 0o/1b 0/1
2/2 2/2 0/4
o/-° 1¢/2£ 0/0
1£/- 4c/2ft 0/0
1f/- 0/0 0/19

w

= p<0.05 by Fisher's Exact Test with B
bz25;,¢c=8;4d
= -~ = no data provided.
Data extracted from Report MSL-6119, Appendix II, Table 23.

= 22

onferroni Inequality
s @=6; fag;93 3,

007497

1000
23/30

o/0
5/0
1/0
0/1
o/0
0/1
1/5
1/1
0/10
0/1
3/9*

118
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Table 17: Selected Neoplastic Observations (early deaths)t

Dose (ppm): Control

#animals m/£ 32/36
Observations:
Adrenals:
cortical carcinoma 0/0
cortical adenoma 2/1
pheochromocytoma 0/1
malignant
pheochromocytoma 0/0
Brain:
astrocytoma, malignant 2/0
granular cell tumor o/0
Liver:
neoplastic nodule 0/2

hepatocellular carcinoma 0/1
Mammary Gland:
adenoma/adenofibroma/

fibroma : 0/14
adenocarcinoma 0/4
Nose/Turbinates:
papillary adenoma
of mucosa 0/0 ‘
‘adenocarcinoma of : el
submucosdl gland 0/0
Pancreasi’~
islet cell adenoma 0/0

igslet cell carcinoma 0/0
acinar cell adenoma 149/0
acinar cell carcinoma 0/0

Pituitary:
adenocarcinoma 0/22
adenoma 27/282
Testes:
interstitial cell tumor 0
Thyroids:
follicular adenoma/
cystadenoma 0/1
"c* cell adenoma 1/5
Subcutis: .
fibrosarcoma 2]/0
fibroma 13/0
neurofibroma o/1n

[ ]

40
36/34

0/2
23/0
0/1
o/o0

0/0
0/0

12/1
o/0

0/10¢
0/3¢

0/0
0/0

s€/s

0/0
0/0
1£/0

0/1
27£/32

)
iy
3i/0
1k/0

3k/13
0/0

» . J=3; K=¢; las; ma]; nap,
t = pata extracted from Report MSL-6119, Appendix II, Table 24.

200
38/34

1/2
5/1
0/0

0/0

0/0
0/1

1/1
0/0

2b/313d
0/34

o/0.
0/1

49/1
0/1

19/0
0/0

1/3
27/24

)
1/1
0/1
0/21

18/0
o/11

p<0.05 using FPisher's Exact Test with Bonferroni Inqu

(#animals) = 35; DP=11; C=29; da31; e=28; f=34; 9=37;

1000
37/30

9*/9*
0/0

13/2
0/0
0/0
0/0

0/3
22h/22

1
0/1
2/1

lm/lm

0/0
a/0

ality

=236;

i=33;
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TABLE 18: Selected Neoplastic Observations (all deaths)t
Dose (ppm): Control 40 200 1000
taniwals m/f 70/70 70/70 ' 70/70 70/70
Observation:
Adrenals:
cortical carcinoma 0/0 0/2 1/2 0/0
cortical adenoma 1/1 0/2 0/0 0/0
pheochromocytoma 5/1 72/1 6/2 8/0
malignant
pheochromocytoma 1/0 12/1 0/0 2/0
Brain:
astrocytoma, malignant 3/0 0/0 0/0 0o/1
granular cell tumor 0/0 12/0 0/1 0/0
oligodendroglioma 1/0 o/0 0/0 0/1
Liver:
neoplastic nodule 1/2 28/2 1/5 1/6
hepatocellular
carcinoma 1/2 22/1 1/0 1/1
Mammary Gland:
adenoma/adenofibroma/ ;
fibroma 0/27P 0/23¢ 2d/23e o/18b
adenocarcinoma o/8b 0/5¢ 1d/ee 0/6
Nose/Turbinates: .. [ S
papillary adenoma. R LRI N
of micosa 1/0 0/0 0/0. .. . S 12*/19*
* ‘adenocarcinoma of
submucosal gland - 0/0 0/0 0/1 0/0
Pancreas:
islet cell adenoma 43/3 gb/7 83/3 1b/4
iglet cell carcinoma 0/0 0/0 o/1 0/0
acinar cell adenoma 1a/0 0/0 12/0 0/0
acinar cell carcinomz 0/0 1b/0 o/0 o/0
Pituitary:
adenocarcinoma 1/22 0/1 1/4 0/6
adenoma 41/512 43b/se 47/48 433/45
Tegtes:
interstitial cell tumor 2 3a 1 3
Thyroids:
follicular adenoma/
cystadenoma 1/1 1f/22a 1/2 22/4
“c" cell adenoma 3/7 sf/2a 0/5 282/2
Subcutis: . .
fibrosarcoma 29/0 2h/21 0/21 1k/11
fibroma 29/0 7h/3i 1m/Q 0/0
neurofibroma 19/1k 0/0 0/2% 0/0

* = p<0.05 using Fisher's Exact Test with Bonferroni Inequality.
3 = (#animals) = 69; D=68; C=64; d=21; ©=65; t=67; G=7; hz12; lizg;
J=8; k=1; l=2; ma3,

' = pata extracted from Report MSL-6119, Appendix II, Table 25.
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D. DISCUSSION:

Acetochlor administered in doses of 40, 200 and 1000 ppm did
not appreciably affect mortality or time-to--death. The clinical
observation data were not presented in an adequate form for
evaluation. Inspection of the individual animel clinical signs
data reveals a possible dose-response in some observations.

Body weight and body weight gain data showed a decrease in high
dose males from day 8 on (statistically significant from days 455
o 678). High dose females also had a sligh#, but not statistically
significant decrease in body weight and body weight gain. Food
consumption was slightly decreased in the high dose animals.

Food efficiency was reduced in animais of the high dose group (data
was only presented for the £irst 13 weeks). No treatrment related
opthalmic observations were nocted.

No biologically relevant or dose-related observations were
noted in hematological parameters at 6, 12, 18 or 24 months.

The investigators did not conduct several clinical chemistry
analyses, especially magnesium determinations, which can reveal
several ééféﬂts- Of the parameters measured, those attrlbutable
to treatment”were statlstlcally significant increases in gamma
glutamyl transpeptidase in high dose males at 18 months and 2
years {(mid and high dose males at 1 year showed slight increases
as did mid dose males at 2 years). Also, cholesterol levels
were ilncreased (statzstlcally significant) in high dose males at
2 years (a slight increase was noted at 18 months) and total
bilrubin was increased in high dose females at 2 years. The
observations of increased levels of gamma glutamyl transpeptidase
and cholesterol may be indicative of liver toxicity.

No biologically relevant observations were noted in urinalysis
data.

Organ weights determined at *the interim sacrifice showed a
slight increase in absolute and relative kidney weights in high
dose males and a slight, dose-related increase in absolute and
»glative liver weights in treated males. This continued to
final sacrifice where similar observations were noted including a
statisgstically szgnlflcant increase in relative liver welght of
high dose males and an increase in absolute and relative testicular
weight (statistically significant) in high dose males. Females
were not similarly affected.
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The gross pathological observations revealed no biologicalg;p657]
relevant differences.

Microscopic observations for non-neoplastic findings at one
year consisted of an increase in hepatocyte cellular alterations
and liver bile duct hyperplasia in high dose males (1000 ppm) and
an increase in inflammation of the nasal mucosa in high dose males
and females. OGf those animals dying prior to the end of the sty .y,
there was an apparent increase in hepatocyte cellular alteration,
liver bile duct hyperplasia, hepatocyte necrosis and "podular or
diffuse"” hyperplasia in the parathyroids of high dose males.
However, *issue avalilability was not presented and since many organs
had the observation "autolysis®” with no indication if the autolys:is
involved *he whole organ or just a defined area, a thorough eval-
uation of microscopic observations was not possible. At kerminal
sac-ifice *here was an increase in mid and high dose males and
high dose females with plasma cell hyperplasia of the lymph node
along with an iIncrease in high dose males with papillary hyperplasia
of the nasal epithelium and "c” cell hyperplasia of the thyroids
(statistically significant). In the previous study (study #PR-80-006,
5/20/83) with MON 097, there were increased histopathological
observations in the liver and kidney in the high dose group
(5000 ppm),. see following discussion on neoplastic findings.

.

Neoplastic findings at the 1 year interim sacrifice were min:imal
with one Incidence of a papillary adenoma of the mucosa in the
nose/turbinates of a female in the high dose (1000 ppm) A statist—
ically significant increase in this observation was noted in high
dose males and females that died prior to study termination. At
final sacrifice this observation was also increased where a statis+-
ically significant increase in high dose female and increase in
high dose males of the observation of papillary adenoma of the
mucosa in the nose/turbinates was noted. Other observations
consisted of liver neoplastic nodules in high dose males and females
a* final sacrifice and early deaths and follicular adenoma / :
cystadenoma of the thyroids in high dose animals. These latter
observations are similar to those observed in the earlier study
(study #PR-80-006, 5/20/83). In the earlier study, the high
dose level (5000 ppm) caused increased incidence of liver carcinomas
and thyroid follicular cell adenomas in males along with positive
trends of increased hepatic carcinomas in high dose females
(5000 ppm) and thyroid follicular cell adenomas in high dose
males. S ,

Based on the observations of decreased body weight gain,
clinical chemistry observations, non-necglastic findings and the
necplastic finding of an increase in papillary adenoma of the
mucosa of the nose/turbinates in the males and females of the
nigh dose ggpup, it is apparent that the MTD {Maximum Tolerated
Dose) was aghieved in this study. This study is therefore
acceptable for the chronic/oncogencity data requirement for
Acetochlor (MON 097), however, the study is classified as
supplementary data which possibly can be upgraded if requested.
data is submitted and accepted by the Agency. * 122
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the individual who prepared the response to your request.
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MEMORANDUM

SUBJECT: Review of additional rat nasal histopathology data for
Monsanto Study 4 PR 80-006; Record no. +223011/223012/
223016/223018; EPA ID no. 3F2966/6G3345/524~-GUI/524~EUP-AT;
Accession No. 40484801; Proj. No. 8-0776; Caswell No. 3B

TO: Robert Taylor/V.K. Walters (PM 25)
Registration Division (TS-769C)

FROM: James SI. Rowe, Ph.D. 0-'"“’)/‘/ /?“""'
Section V, Toxicology Branch G212

Hazard Evaluation Branch (TS-769C)

THRU: | Quang Q.. Bui, Ph.D. éj_‘,_, «
Section Head é’ 7 L’J’S
; Section V, Toxicology Branch ‘ﬂ }w"
Hazard Evaluation Division (TsS-769C) (,;0(3‘;
2
Theodore M. Farber, Ph.D. v
Chief, Toxicology Branch
Hazard Evaluation Division (Ts-769C)

ACTION: Expedited review ©f additional rat chronic
histopathology data for Monsanto Study # PR 80-006, May 83;
Record no. 223011/223012/223016/223018; EPA ID no. 3F2966/
6G3345/524-GUI/524—-EUP-AT; Accession No. 40484801; Proj. No. 8-
0776:; Caswell No. 3B

RECO ] :

There is a dose-related increase in nasal papillary adenomas in
male rats with statistically significant differences at the mid
(1500 ppm) and high dose (5000 ppm) levels. Papillary adeno-
carcinomas are present also in two high dose males. A small
number of papillary adenomas are also present in the mid and high

- dose females. However, the lack of dose-related findings for the

female adenomas may relate to the significantly lower survival
rate observed in these groups. )

This data is consistent with the findings of nasal papilliary

_ tumors in a second rat chronic feeding study performed for-

acetochlor (EHL-83107). Results of this report should .be
“considered in the context of its oncogenic classification. E

L 1 2.9
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Reviewed By: James N. Rowe, Pi:.D. %;’Ijg?’w
Section V, Toxicology Branch (TS-76SC) :
Secondary Reviewer: Quang Bui, Ph.D.

Section Head, Section V, Toxicology Branch (TS=-769C)

DATA EVALUATION REPORT

st t ¢ Partial Chronic Rat Histopathology (nasal tissues)
Test system: Rats, Sprague-Dawley
Guideline: 83-1, 83-2

Study Tjtle: Histopathology Findings in Noses of Rats
Administered MON 097 in a Lifetime Feeding Study

EPA_ID NOS.: EPA ID NoO. 3F2966/§63345/524-601/524-EUP-AT
EPA Accession No. 40484801
Caswell No. 3B
Project No. 8-0776

Sponsor: Monsanto Company
-« St. Louis, MO 63110

Testing lLaboratory: Tegeris Laboratories
o . L 9705 N. Washington Boulevard
h T Laurel, MD 20707
and
Monsanto Environmental Health Laboratory
645 S. Newstead
St. Louis, MO 63110

Laboratory Project No.: ML~-86~44/EHI. 86027
Final Report Date: 11/4/87
Date of study completion: 6/30/86

Study Author: W.E. Ribelin, D.V.M., Study director

Quality Assurance; A statement of Quality Assurance is signed by
Arthur F. Uelner, Manager, Quality Assurance at EHL (10/11/87)

Compound: MON-097; chemical name is acetochlor.

CONCLUSIONS :

Based upon the histopathological reexamination, there is
evidence for a dose-related increase in nasal papillary adenomas
in male rats with statistically significant differences at the
mid (1500 ppm) and high dose (5000 ppn) levels. Papillary
adenccarcinomas are also present in two high dose males. A
small number of papillary adenomas are also present in the mid
and high dose females. However, the lack of dose-related
findings for female adenomas may relate to the significantly
lower survival rate observed in these groups.
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Recommendations:

This data is consistent with the findings of nasal papillary
tumors in a second rat chronic feeding study performed for
acetochlor (MSL-83-200; EHL-83107). Results of this report should
be considered in the context of its oncogenic potential and
classification.

Background:

In a rat chronic study (Monsanto Study Ne. ML-83-200; EHL
Project No. 83107), treatment related papillary adenomas were
noted in the nasal mucosa of the:.posterior regions of the masal
cavity at 1000 ppm (MTD), a dose considerably lower than thke HDT
(5000 ppm) in an original study (Monsanto PR 80-006). This
prompted a re-analysis of the nasal tissues with histopath-
ological examination focusing on the posterior portion of the
nasal cavity which had not been systematically examined in the
original study. This submission consists of histopathology data
from a rat chronic feeding study performed by Pharmacopathics
Research Laboratories at dosage levels of 0, 500, 1500 and 5000 ..
ppm and reported in'May, 1983 (Monsanto Study No. PR-80~-006;

Pharmacopathics Report No. 8004) .
Methods:

The nasal tissues were trimmed, processed, sectiomed and stained
at Tegeris labs. Original blocks of paraffin-embedded tissue
were re-sectioned, or wet tissue remnants processed and sec-
tioned, depending on the amount of available tissue. Sections
were requested from all three functioning areas of the nose--
squamocus, respiratory and olfactory--and were generally
available. Seventy males and seventy females were used per dose
group. Tissues from the following animals were not available:
MNO68 (control male), M2014(1500 ppm male), M3057 {5000 ppm male),
FNO69 (control female), F100l, Fl008 (500 ppm females), F3037 )
(5000 ppm female). Each animal was re-identified with an EHL
number. Survival times for each animal were obtained and plotted
as life span tables.

Statistical methods:

Mean survival times for each treatment group were compared and
survival rates were analyzed using the method of Breslow (Gen-
eralized Wilcoxon Procedure) and the method of Mantel (Genera-
lized Savage procedure). Frequencies of lesions and tumors were
analyzed with Fisher's Exact test with the Bonferroni Inequality
Procedure. The relationship of time and dose to tmmor was ana-
lyzed using the Peto test for linear trend.
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Results:

Mean survival times with their statistical significance are
presented below (taken from p. 5 of report):

Breslow Mantel
Dose group: Survival (davs) p = p.=
Males .
0 ppm 699 —— ————
500 ppm 720 0.580 0.719
1500 ppm 722 0.191 0.159
5000 ppm 706 0.963 0.882
All treated ——— ; 0.501 0.349
Females
¢ ppm 660 = eesew
500 ppm 617 0.027 0.067
1500 ppm 645 0.574 0.768 - .
5000 ppm - 583 0.001 0.002

All treated = 0.004 0.006

Mean survival time for compound-treated males wvere not different
from control times. Female survival times were statistically
significantly lower for the low and high dose groups as well as
for all treated females as compared to the controls.

A summary of selected histopathology findings is presented below
along with trend analysis data:

There was a dose-related increase in papillary adenomas in
treated males with the mid and high dose groups being
statistically significantly different from the control group
(control/0, 500 ppm/1, 1500 ppm/6, S000 ppm/18). Two males in
the high dose group(not present in animals with papillary
adenoma) also had papillary adenocarcinoma. There was an -
apparent increase in all compound-treated males of inflammation
of the nasal mucosa which was statistical significant in the s000
ppn dose group (control/3 vs 5000 ppm/16; p<.01). For all but
three high dose animals, there was no association between nasal
inflammation and the presence of papillary adenomas in the males.
Statistically significant treatment-related trends in males were
calculated for nasal papillary adenomas and adenocarcinomas as
well as for all nasal malignancies.

There were papillary adenomas observed in the female mid and high
dose groups (control/0, mid/2, high/1) which approached
statistical significance (p<0.055) with the Peto trend analysis.
The lack of a clear dose-related elevation in nasal papillary
adenomas among treated females may relate to the significantly
lower survival rate observed in the groups.
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Selected Histopathology findings (from pp.

section)

No. tissues examined:
Dose group:

(MALES)

NOSE/TURBINATES

~autolysis

-inflammation, nasolacrimal duct
-inflammation, nasal mucosa
-inflammatory epithelial hyperpl.
~papillary adenomas s
-Squamous cell carcinoma
~Squamous papilloma

~osteoma, maxillary (benign)
-papillary adenocarcinoma
-Esthesioneuroma (benign tumor)

No. tissues examined:

(FEMALES) , '

NOSE/TURBINATES

-inflammation, nasolacrimal duct
-inflammation, nasal mucosa
~inflammatory epithelial hyperpl.
~Papillary adenomas

-Squanous cell carcinoma
-carcinoma in-situ

-epithel. inflamm. squamous meta-
plasia

-submucosal glandular hyperplasia

005764

g

1 and 2 of pathology

(69) (70) (69) (69)
Oppm

2 0 ‘0 0

1 8 5 6

3 9 7 16%%

1 0 3 2

o 1 6% 18%%*

0 1 o 1

o 0 1 0

o 0 o 2

0 0 o 1
(69) (68) (70} ...~ (68)

5 1 2 2

2 8 6 8

1 0 2 o

o 0 2 1

1 2 1 o

o 0 1 0

0 0 1 0

o 0 o 2

* significantly different (p< or = 0.05) from

control using

Fisher's Exact Test with Bonferroni Inequality

** gsignificantly different (p< or = 0.01) from
Test with Bonferroni Inequality

Fisher's Exact

Peto test* for trend:
nasal papillary adenoma, males
nasal papillary adenoma, females

nasal papillary adenoma, both sexes

papillary adenocarcinoma, males
esthesioneuroma, males
all nasal malignancies, males

control using

0.000
0.055
0.000
0.027
0.062
0.031

* taken from p. 5 of EKL 86027 report
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Summary/conclusjons:
Reanalysis of all acceptable nasal tissues (squamous, respira-
tory, and olfactory portions of the nose) from a rat chronic
feeding study (Monsanto PR 80-006) conducted at dietary levels of
0, 500, 1500 and 5000 ppm of acetochlor were performed. Based
upon the histopath-ological examination, there is evidence for a
dose-related increase in papillary adenomas in male rats which is -.
statistically significant at the mid and high dose "levels.
A statistically significant increase in rasal inflammation was
also observed in high dose males but is not generally present in
males having the papillary adenomas. Papillary adenocarcinomas
are present also in two high dose males. A small number of
papillary adenomas are also present in the mid and high dose
females. The lack of dose-related findings for female adenomas
may relate to the significantly lower survival rate observed in
females.

Compound-related findings of nasal papillary adenomas/carcinomas
in this study (Monsanto PR 80-006) at 1500 and 5000 ppm in males,
thus, corroborate the similar findings at 1000 ppm in Momsanto
Study ML:83-200. ce
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WASHINGTON, D.C. 20460
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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

SUBJECT: ACETOCHLOR - Qualitative Risk assessment from a Rat 2-

Year Chronic/Oncogenicity Study. Caswell No. -3B
FROM: C.J. Nelson, Statistician G.éL?ZuéLGu
Science Support Section /7/ 88

Science Analysis and Coordination Branch, HED (TS-769C)

TO: Stephen C. Dapson, Ph.D. Pharmacologist
Rewview Section I
Toxicology Branch IXI, HED (TS-769C)

THRU:  Richard Levy, M.P.H.,Leader—Biostatistics’E‘e
Science Support Section - 3‘”%1?37
Science Analysis and Coordination Branch, HED (TS 9¢C)

- *

and

John A Quest, Ph.D., Chief WW 7/7/?7
Science Support Section
Science Analysis and Coordination Branch, HED (TS-769C)

SUMMARY =

Acetochlor was fed to male and female Sprague-Dawley rats at
doses of 0, 40, 200, and 1000 ppm in a 107 week chronic
toxicity/oncogenicity study.

For the female rat there were no survival problems. The
incidence of nose papillary adenomas was significantly increased
in the 1000 pom dose group compared to controls and there was a
significant dose-related trend. There was a significant dose
related trend for thyroid follicular cell adenomas and/or
carcinomas combined.

For the male rat there were no survival problems. The
incidence of nose papillary adenomas was significantly increased
in the 1000 ppm dose group compared to controls and there was a
significant dose-related trend.

135




007€57
S |

BACKGROUND:

This is a repeat of a previous chronic/oncogenicity study in
the rat. Acetochlor (96.1 % purity) was fed to male and female
Sprague-Dawley rats at doses of 0, 40, 200, and 1000 ppm in a 107
week chronic toxicity/oncogenicity study. Approximately 10
animals of each sex were sacrificed after 52 weeks of continuous
dosing in each dose group. The study was conducted by the
Monsanto Envirommental Health Lab for Monsanto Company. The
report number was MSL-6119, EPA Accesion Number 400770601. Data
was extracted from a final report dated September 25, 1986. Test
animals were assigned randomly to the following groups:

Table 1. Experimental Design for Rat Chronic Study

Time of Sacrifice (weeks)

Dose Total Egmhgr' 52
(ppm) Male PFenale Male Female
" comtrol 70 70 10 10
40 70 70 10 10
200 70 70 i0 10
100 70 70 10 10
SURVIV 7.} s

For the female rat there were no statistically significant
results detected in mortality for either pair-wise comparisons of
differences between the treated and the control or a linear
trend with dose {Table 2).

For the male rat there were no statistically significant
results detected in mortality for either pair-wise comparisons of
differences between the treated and the control, or a linear
trend with dose (Table 3).

Test for mo=tality were made using the Thomas, Breslow, and
Gart procedure.
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TABLE 2. ACETOCHNLOR, ALBINO BAT Study-- FEMALE Mortality Rates+ and Cox or Generatized X/U Test Results

WEEK
DOSE(PPN) 1-26 27-34 54a 55-78 79-107» TOTAL
0.000 1/70 o769 10710 10759 25749 36760
13 o) 17 (¢2 D] €60)
40.000 0/70 1470 16/10 9139 26/50 34/60
(¢} 1) 15) (48) (&7
200.000 /70 1768 10710 12/57 19745 34760
3 ()] 21) (62) (e78]
1000.200 o/s70 3770 10/10 5/57 22/52 30760
0) ) ()] €62) ¢50)

TABLE 3. ACETOCHLOR, ALBINO RAT Study-- MALE Mortality Retes+ and Cox or Generalized K/Ud Test Results

WEEK
DOSE(PPR) 1-26 27-54 Séa 55-78 79-107a TOTAL
0.000 0/70 1770 10710 4759 27/55 32760
0 (& )] 7 €49) 53
40.000 2/70 2768 10/10 3756 29/53 36760
(3) 3 ) €55) (60)
200.000 0/70 1,70 10710 11759 25748 37760
(0) (4.0 €(19) €52) (62)
1000.000 1770 0/s69 10710 7/59 27/52 35760
1) (€] (12> €52) (58)

+ Humber of animels that died during the interval/Mumber of animals slive at the beginning of the
interval,
() Per cent

s Interim sacrifice was conckacted at 54 weeks. Final sacrifice occurred at week 107.
Note: Time ‘intorvnls were selected for display purposes onty. Significsnce of zrend denoted at Control.

Significance of pair-wise comparison with control denoted st Qose level. = denotes p < 0.05 and
** denotes p < 0.01

“
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TUMOR ANALYSIS:

In the absence of any mortality differences for either sex
of rats, Fisher's exact test was used to test for pair-wise
differences between control and treated rats. The Cochran-
Armitage trend was used to test for increasing incidence with
increasing dose levels.

In the female rats, there was a significant linear trend for
combined thyroid carcinomas and adenomas (p = .0457, Table 6).
There were no other significant pair-wise differences or linear
trends for thyroid adenomas or thyroid carcinomas. The incidence
of papillary adenomas of the nose in the 1000 ppm group was
significantly increased (p < .0001, Table 7) compared to controls
and there was a significant dose-related trend (p < .0001).

In the male rats, there were no significant pair-wise
differences or linear trends for thyroid adenomas (Table 8).
There were no thyroid carcinomas. The incidence of papillary
adenomas of the nose in the 1000 ppm group was significantly
increased (p = .0010, Table 9) compared to controls and there was
a significant dose-related trend (p < .0001).

o}
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TABLE 4. ACETOCHLOR ALBIMO RAT Study-- FEMALE Thyroid Follicular Tumor Rates+ and Cochram-Armitage Trend
Test and Fisher's Exact Test Results

e R e L L L R e L R L D b T T T iy

DOSE 0.000 40.000 200.000 1000.000
ADENOMA 1/39 a 2/4h 2 2136 4/46
(2.6) 4.5) ¢5.6) 8.7
p= 0.1124 p= 0.4015 p= 0.3639 p= 0.1940
CARCINOMA 0/30 0/35 0/28 1/36 b
€0.0) €0.0) €0.0) 2.8)
p= 0.0537 p= 1.0000 p= 1.0000 p= 0.5455
ADENGMA
CARCINOCHKA 1739 2744 2/36 5746
(2.6) €4.5) 5.6) €10.9)
p= 0.0457 = p= 0.4015 p= 0.3639 p= 0.1222

a First Adenoms obserwed at '90 weeks in dose 0 and 40 ppe.
b First Carcinoms observed at 100 weeks in dose 1000 ppm.

TABLE 5. ACETOCHLOR ALBINO RAT Study-- FEMALE Nose Papillary Tumor Retes+ and Cochran-Armitsge Trend Test
and Fisher's Exsct Test Results .

bt bbb bbb i i e b bt ke T X S I P

DOSE 0.000 40.000 200.000 1000.000
ADENOMA 0/69 /69 0/67 19/68 ¢
(0.0) €0.0) €0.0) 27.9)
p< 0.0001 ** o= 1.0000 p= 1.0000 p< 0.0001 **

* Number of tumor bearing snimels/Number of snimals at risk. (Excluding snismals that died before the
observation of the first tumor or snimals not examined).
() Per cent

c First Adenocza observed et 54 weeks in dose 1000 ppm.

Note: Significance of trend denoted at Control. Significance of pair-wise comperison with controk
denoteu at Doge level. * denotes p < 0.05 and ** denotes p < 0.01

(%]
]
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TABLE 6. ACETOCHLOR, ALBINO RAT Study-- WALE Thyroid Follicuisr Tumor Rates+ and Cochran-Armitage Trend
Test and Fisher's Exsct Test Resulits

DOSE 0.000 40.000 200.900 1000.00¢
ADENOMA 1756 1/53 1754 a 2754
€1.3) (1.9 ¢1.9) 3.7

P= 0.2208 p= 0.5042 p= 0.5044 p= 0.3713

a First Adencas observed at 75 weeks in dose 1000 pp=. .
No Carcinomas occurred in male rats.

TABLE 7. ACETOCHLOR, ALBINO RAT Study-- MALE Nose Papilisry Tumor Rates+ and Cochran-Armitage Trend Test
and Fisher's Exact Test Results

e G e N S e e D e e e e e e e e e R AN P e e e R e rE R T A e e, e .- ——— o

DaOSE 0.000 40.000 200.000 1000.000
ADENOMA 1758 0/56 0/58 Y
A7 €0.0) €0.0) (20.3)

P< 0.0001 ** p= 0.5179 p= 0.5000 p= 0.0010 **

+ Number of tumor beering snimsls/Number of snimals at risk. (Excluding snisels that died before the
observetion of the first tumor or animesls not examined).

( ) Per cent

2 First Adenome observed at 67 weeks in dose 1000 ppm.

Note: Significance of trend denoted at Control. Significance of pair-wise compsrison wizh controt
denoted at Doge level. * denotes p < 0.05 and ** denotes p < 0.0%

149
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increasing linear trend with dose. The incidence of malignant
mammary tumors and all mammary tumors combined was significantly
increased in the 1000 ppm dose group compared to controls and
there was a significant increasing dose-related trend for both
analyses. The 3 ppm dose group was significantly increased
compared to centrol for malignant mammary tumors.

3%
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. EPA: 68-01-6561
FATIONAL SECURITY INFORMATION (EO 12065] TASK: 103

August 5, 1985

DATA EVALUATION RECORD
ACETOCHLOR (Harness)
Oncogenicity Study in Mice

STUDY IDENTIFICATION: Ahmed, F. E., Tegeris, A. S., Seely, J. C. MON-097:
24-month oncogenmicity study in the mouse. (Unpublished report No. PR-80-
007 prepared by Pharmacopathics Research Laboratories, Inc., Lagrel, MD,

for Momsanto Agricultural Products Company, St. Louis, MO; dateg May 4,
1983.) Accession Nos. 071966-071968.
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APPROVED BY:
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Dynamac Corporation Date: ,)4a;pu,-f<ﬁ. /7f<f’
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CHEMICAL - Acetochlor:
acetotoluidine.

007697
C045ES

2-chloro-N-(ethoxymethy1)-6'-ethyl-ortho-

JEST MATERIAL: MON-097, purity 94.5%; Lot No. NBP 1737874.

STUDY/ACTION TYPE: Oncogenicity study in mice.

STUDY JDENTIFICATION: Ahmed,

Tegeris, A. S., Seely, J. C.

MON-097: 24-month oncogenicity study in the mouse. (Unpublished
report No. PR-80-007 prepared by Pharmacopathics Research Labora-
tories, Inc., taurel, WD, for Momsanto Agricultural Products Company,
St. Louils, MO; dated May 4, 1983.) Accession Nos. 071966-071968.

REVIEWED BY:

William §.. Richards, Ph.D.
Principal Reviewer
Dynamac Corporation

William L. McLellan, Ph.D.
~ Independent Reviewer
Dynamac Corporation

APPROVED BY:
Norbert Page, D.V.M_, D_A B.T.
Oncogenicity & Chronic Effects

Technical Quality Control
Dynamac Corporation

Winnie Teeters, Ph.D.
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EPA Section Head
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CONCLUSTIONS:

Under the conditions of this study, treatment of random-Sred
Swiss albino C€OD-1 mice with MON-097 resulted in a defimite
increase in tumors of the liver, lung, and uterus with suggestive
increased tumors of the ovaries and kidneys:

1. Definite increases based on pairwise comparison using the chi
square test or Fisher exact test.

a) liver carcinomas, high-dose males (p < 0.07)
b) total lung tumors, females at all doses (p < 0.01)

c) carcinomas of the lung in low and high dose females
(p £ 0.05)

d) uterine histiocytic sarcomas, low- and mid-dose females
(p < 0.01) and high dose females (p < 0.05)

e) Total benign tumors of the ovaries 1ip mid-dose females
(p £ 0.05) -

2. Only suggestive increases based. on linear trend analysis

using the Peto method-(p < 0.01] . P,
a) liver carcinomas, femaies and males

b) iung carcinomas, females

t) total lung tumors in females

-d) ovary benign tumors

e) kidney adenomas, females

Changes in other parameters that appeared to be related to dosing
included: 1) an increased mortality in both high-dose males and
females; 2) decreased mean body weights in high-dose males and
females; 3) decreased red blocod cell count, hematocrit, and
hemoglobin in high-dose females at terminai sacrifice; 4)
increased white blood cell count in high-dose males at termimal
sacrifice; 5) {increased platelet count 1n mid- and nigh-dose
females at termimal sacrifice; 6) increased mean liver weights
and liver-to body weight ratios at study termination in all dosed
groups of males and in high-dose females as well as an increase
in liver-to-body weight ratios im all dosed males and females at
12 months; an increase in absolute and relative kidney weights in
all dosed groups of males at termination; and an increase in

. absolute and relative adrenal weights in all groups of males ang
~ in high-dose females at study termination; 7) an increase in

interstitial nephritis in high-dose males and females.
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A NOEL for chronic toxicity could not be established based on
increased liver, and kidney, weights at the low-dose level. The
LOEL for chronic toxicity of MON-097 in mice was 500 ppm { Jowest
dose tested).

Core Classification: Core Mimimum.

8. MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods:

For details of the author's Materials and Methods see Appendix A
of this review.

The test material was MON-097 (CP 55097, NBP 1737874), a maroon
1iquid with a stated purity of 94.5%. The major componemt is
2-chloro-N-(ethoxymethyl)-6'~ethyl-ortho-aceto-toluidine. The
basic experimental design consisted of the exposure of Swiss
albino CD-1 mice to MON-097 in the diet for up to 23 months at
dose levels of 0, 500, 1500, and 5000 ppm. Five hundred
random-bred Swiss albino C0- weanling mice were inspected upon
arrival, quarantined for 22-23 days, and randomized by weight
into the experimantal groups prior to dosimg. Twenty mice were
-sacrificed before the start of dosing to determine baseline gross
“pdthology and histopathology, with the remainder assigned to
- groups of 60 male and 60 female mice at each dose level. Ten of
each group were sacrificed at 12 months so that the long-term
study, in effect, consisted of 50 animals per group fed the
indicated doses for up to 23 months. The diets were prepared
weekly.

Animals were observed twice daily for mortality or other sigos of
toxicity. Body weights and food consumption were determined once
pre-test, weekly during the first 13 weeks, and biweekly there-
after. Terminal body weights were those determinmed at necropsy
or weights taken within 7 days before sacrifice. Organ weights
were determined at the interim and the terminal sacrifices on
fixed tissues.

Urinalysis, hematology, and blocod chemistry values were determined
in 10 mice/sex/dose at a 12-month interim sacrifice and at study
termination. Blood was pooled from 3-4 mice for chemistry
determinations.

Complete gross pathology examinations and histopathological
evaluations were performed on each animal.

Body weight and food consumption data were anmalyzed statistically
by one way analysis of variamce using F test for comparisem of
variances and Dunnett's test was used to determine which means
were significantly different from controls. Clinical laboratory
dg ~2nd organ weight data were analyzed by a two-sided Student's
t-test. Neither the protocol nor materials amd methods Andicated

4
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that the study author analyzed histopathology data. The study
sponsor analyzed the incidence of tumor and nontumor lesions to
detect statistically significant (p < 0.01) dose-related linear
trends and differences between control and dosed animal values.

B. Protocol:
See Appendix B for Protocol details.
REPORTED RESULTS:

Analysis of Diets: The analytical procedure for MON-097 was
validated prior to initiation of the study. The response was linear
in the range to be used for the analysis, and diet analyses prior to
the study were reasonably reproducible. For nominal values of 500,
1500, and 5000 ppm, the respective reproducibilities were 110.83%,
109.17%, and 88.89%; the respective standard deviations expressed as
percent were 9.77, 12.69, and 12.80. Mixing was efficient and test
compound was stable in the diet for 14 days. Diet analyses during
the study iIndicated MON-097 was stable in the diets for at least one
week (diets were prepared weekly) and was homogeneously mixed with
the diets. MON-097 in the diet was analyzed at weéeks 1, 2, 3, 4, 6,
8, 12, 18, 24, -30, 36, 42, 48, 52, 60, 78, and 90. The means and
standard deviations for the study, as calculated by our reviswers,

were: .’ .

Nominal Analytical Coefficient of Range
(ppm) (ppm) Variation (%) (ppm)
500 492 .06+ 37.14 7.5 454 .92 - 529.2
1500 1468.71+ 93.09 6.3 1375.62 - 1581.80
5000 4894 .29+307.90 6.3 4586.39 - 5202.19

Clinica) Observations: No unusual clinical signs were observed that
were considered to be related to dosing. The most frequently
observed signs were alopecia, skin lesions, and distended abdomens:
these were random in occurrence.

Mortality: HMortality data at selected intervals are summarized in
Table 1. A general increase in mortality began to appear after month
12 in dosed animals as compared with controls. Survival at 18 months
ranged from 66-94% in males groups and 60-86% in female groups. The
study was terminated at 23 months when survival was 26% in both males
and females receiving 5000 ppm (high-dose).

“ag
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TABLE 1. Mortality and Percent Survival at Selected Intervals in Mice fFed
MON-097 for 23 Months?

Mortality (and % Survival) at End of Month

Groups/Dose (ppm) 1 6 12 18 23
Males
o 0 (100%) 0 (100%) O (100%) 3 (94%) 20 (60%)
500 0 (100%) 3 (94%) 7 (86%) 16 (68%) 25 (50%)
1500 0 (100%) O (100%) 2 (96%) 6 (88%) 25 (50%)
5000 0 (100%) 3 (94%) 5 (90%) 17 (66X) 37 (26%)
Females
' 1.(98%) 1 (98%) 3 (94%) 7 (86%) 19 (62%)
500 0 (100%) 0 (100%) 2 (96%) 9 (82%) 25 (50%)
1500 s 0 (100%) 0 (100%) 2 (96%) 1 (78%) 0 33 (34%)
5000 1¢98%) 2 (96%) 7

< (BE%) 20 (60%) 37 (26%)

aFifty animals/sex/group; animals scheduled for sacrifice at 12 months were not
included in mortality calculations.

s,
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Body Weights: Body weights at selected intervals are symmarized in
Table 2. Significantly (p < 0.05) luwer body weights 1in dosed
animals as compared with controls were observed in the feollowing
groups: mid-dose males at 53 and 79 weeks; high-dose males and
females at all selected time intervals. The mean bedy weights of
high-dose males and females was approximately B0%X of comtrol at study
termination. In mid-dose males mean body weights were decreased 6.5%
at 18 months but only 3% at 23 months as compared to controls.

Food and Water Consumption: Water consumption was mnot measured.
Food consumption data at selected 1intervals are summarized in

Table 3. Although significant (p < 0.05) sporadic changes in food
consumption were found in both sexes, they were not consistent and
there weres no changes that were related to dose level.

Food Efficiency: Mean food effictencies during the first 13 weeks of
study are summarized 1in Table 4. There were no changes in food
efficiency that were related to dose level during this early phase of
the study. Food efficiency was not studied beyond week 13.

Hematology: Except for a decrease in red cell parameters (RBC, Hmct,
and Hb) 1in high-dose females at month 23, which the authors
correlated with anemia, and an increase in white cell count in
highrdose males at month 23, which the aufhors indicated to correlate
with hepatocellular carcinoma. other changes were not consistent with
time or dose and not considered compound related (authors). The
following significant (p < 0.05) decreases in hematology parameters
were observed (Table 5): red blood cell count (RBC) in high-dose
females at months 12 and 23; hemoglobin (Ngb} in high-dose females at
month 23; hematocrit (Hmct) in high-dose females at month 23 and in
mid- and high-dose males at month 12. Significant increases im the
following hematology parameters were also observed (Table 5): white
blood cell count (WBC) in high-dose males at month 23: RBC in
mid-dose females at month 12; platelet coumt (PIt Ct) in low— and
mid-dose males at month 12 and in mid- and high-dose females at
month 23.

Clinical Chemistry: For serum alkaline phosphatase (SAP), serum
glutamic oxaloacetic transaminase (S60T), and total bilirubin (7B),
some significant increases were observed (Table 6) as follows: SAP
in high-dose females at month 12; S60T in high-dose males at month
172; T8 in mid-dose females at month 23. The authors attributed
changes in total protein to hemolysis of blood samples. There were
no good correlations between SAP, SGOT, SGPT, and TB anmd histologic
findings. Since all values were from pooled blood samples of 3-4
animals, direct animal correlations of chemistry amd histelogic
changes could not be made (CBl pp 52-57).

o'
i
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TABLL 2. Selected Mean Body Weights for Mice Fed MON-097 for 23 Months

G6roups/Dose (ppm)

Body Weights (g) at Week:

27 53 79 99
Males
0 35.682 37.017 36.787 35.500
+ 3.4273 + 3.895 + 3.526 +3.214
500 34.947 36.547 36.088 35.880
+ 2.649 + 2.932 + 2.843 + 3.206
1500 34,950 35.293b 34,3860 34.720
o + 2.873 + 3.185 + 3.059 + 3.156
5000 ‘ 31.386P 31.0180 30.545b 29.286P
o + 2.527 + 2.621 +2.251 +.2.054
e e e e e e et e e e - - - e
Females ¢
) 29.441 30.368 32.744 31.545
+ 2.8662 + 2.932 + 2.945 + 4.131
500 28.433 31.069 33.000 32.040
+ 2.936 + 3.722 + 3.413 + 2.993
1500 29.267 30.448 31.974 31.750
+ 3.156 + 3.039 + 2.716 + 2.8286
5000 25.91b 26.830P 28.933b 28.267P
+ 2.183 + 2.293 + 2.753 + 3.788

4Standard deviation.

b51gnificant‘ly ‘different from

Dunnett's t-test.

control value {p < 0.05) using ANOVA followed by

§ 49



TABLE 3. Selected Mean Food Consumption in Mice

Fed MON-097 for 23 Months

Group/Dose Grams of Food/Mouse/Week at Week

{ppm) 13 21 53 79 99
Males

0 35.2 38.0 37.4 39.0 38.1
14.63 +3.8 4.5 4.4 *5.56
38 0 36.7 36.9 35.5
+3.0 +3.6 +3.4 +3.9
37.7 36.5 37.0 36.9
+3.3 +3.8 +4.8 +§.2
39.2 36.5 361 " 37.0
*5_4 +4.8 4.4 4.6
0 35.1 40.3 39.4 39.2 36.5
4.5 +5.0 +6.0 4.0 5.9
500 32.9* 39.7 40.6 40.4 38.7
*3.8 +4_4 +6.4 3.1 3.2
1500 33.7 40.0 40.1 38.9 37.8
+4.0 +4 .1 4.8 +3.9 +4.0
5000 37.9= 45 4% 41.9 37.4 35.5
5.1 +7.4 +8.5 +4.6 8.1

a Standard deviation.
w®

Significantly different from control value (p < 0.05; using ANDVA

followed by Dunnett's t-test.
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TABLE 4. Mean Food Efficiency (Change in Body Weight/Food
Consumed/Week) During the First 13 Weeks of a
23-Month Study of MON-097 Oncogenicity?®

Dose (ppm) Males Femaies
0 0.015 9.0
*0.025¢ +0.027
500 0.015 9.011
+0.019 +0.023
1500 0.013 0.014
+0.025 *3.023
5000 8.008 : 8.0
*05.022 +0.030

Statistica‘l analysis of these data by our reviewers 1ndicated no
significant differences in mean food efficiencies Bbetween control and

dosed groups (ANOVA followed by Duncan's multiple rango test) and no
dosp-related trends (reqression analysis).

g body weight/g food consumed/week, mean for first 13 weeks of study.
¢ standard deviation.
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TABLE 5. Determination of Red Bloos Cell Count (RBC), White Blood Cell Count (WBC),

Hemogiobin (Hgb), Hematocrit (Hmct), and Platelet Count (P1t Ct)
in Mice Fed MON-097

Males Femsles -
Dose (pem) Qose (powd
) 500 1500 $000 0 500 1500 5000
RBC (x 105/em3)
12 months 7.4 7.0 7.3 6.7 7.3 7.7 s.ob 6.5
el 1® +0.8 +1.0 sl 20.7 0.6 +0.5 0.9
23 months 5.3 5.0 5.4 4.5 4.8 5.4 5.8 3.8b
+1.3 s0.6 8.2 +0.6 +0.6 +0.8 +1.0 +0.7
WBC (x 103/mm>)
12 months 6.9 9.1 7.8 7.8 8.7 9.8 $.3 10.0
1.7 +A. | 2.8 +2.8, +2.5 +4.9 +3.8 4.5
23 months 9.7 13.6 12.0 14.50 15.2 18.2 13.9 2.0
<2.4 +5.9 +3.8 +3.5 +4.4 +8.8 +4.8 +30.0
Hgb (g/dL)
12 sonths 12.7 12.7 .8 1.6 11.9 12.7 12.7 .7
+0.9 1.0 21.3 2.5 +1.9 0.8 1.2 +0.7
23 months 12.0 12.0 12.7 10.9 12.0 13.0 12.5 9.3b
2.2 2.2 1.7 1.7 +1.5 si.8 +2.G 2.0
Hmct (pe/db)
12 sonths 40.0 37.9 36.6> 37.40 39.2 39.5 8.5 38.0
+3.2 +3.0 +3.4 +2.2 +4.1 2.7 2.2 2.9
23 months 35.8 36.7 7.4 32.6 37.8 38.9 9.5 29.1b
+9.6 +3.5 4.4 +5.5 4.5 +5.4 +4.0 +6.4
Pit Ct (x 103/amD)
12 months 437 710 b gaz b 565 513 579 454 662
2262 +180 +i53 2242 2303 +261 +187 +168
2% months 456 408 547 478 302 309 s d ag2 b
+281 «187 +170 +i79 *129 99 2185 | 212

.Shndard deviation.

o
()]
19

bSigﬁificanﬂy different from control value (p < 0.05) using ANOVA followsd by Dunnett's t-test.
e,
. i1 .
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TABLE 6. Serum Lewels of Alkaline Phosphatase (SAP), Clutamic Oxaloscetic Transaminass (SSOT),
and Totel Bilirubin (TB) in Mice Fed MON-097

Meles Famates
Qoge (pom) Dose (o) =~
0 500 1500 5000 0 500 1500 5000
SAP (1U/7L)
12 months 206 212 211 199 167 182 183 195 &
242 ® +31 212 +48 si1 +54 +20 13
23 months 273 © 192 227 179 198 246 243 351 &
+113 227 +36 5 456 255 +83 +180
80T (1U/L) i
12 months 75 es o i0s b 88 & % 102
+8 +l4 +18 +7 +16 +13 st +7
[
23 months e ¢ 77 106 103 82 61 109 85 <
240 220 +24 +16 +i8 6 +20 +i8
IB (mg/dL)
12 months 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.4
+0.0 $0.1 0.0 0.0 +0.0 0.2 0.1 $0.1
23 months 0.4 0.4 0.6 0.6 0.4 0.5 06® os°c
+0.1 +0.0 +0.1 +0.2 +0.1 0.3 +0.1 <0.!
*Standard deviation.
bSigniﬁcmﬂy diffarant from control value (p < 0.0%5) using ANOVA followed by Bunnett"s t-tast.
cOnly 2 pools wera ansiyzed.
12
- "'_" < 15_3
b .
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Urinalysis: There were no changes in urinary parameters relatead to
dosing.

Organ Weights: At month 12, parallel increases in organ weights and
organ-to-body weight ratios were reported for livers (Table 7)., and
adrenals in dosed females (Table 8). At month 23, parallel
increases in organ weights and organ-to-body weight ratics were
observed for male livers (Table 7), male and female adremals
(Table B), male kidneys (Table 9), and femaie thyroids/parathyrwids
(Table 10). There were no treatment-related weight changes in the
other organs that were examined (braim, pituitary, heart, and gonass).

Gross Pathologqy: Summary tabulatiom of gross pathology findings by
the report asuthors (CBl pp 1183-1186) did not include the number of
animals per group with specific lesfons in a particular tissue bdbut
tabulated the number of animals with neoplastic or nonneoplastic
lesions in an organ system (e.g., digestive, endocrine, reproductive)
by dose and sex. Individual pathology data records contained more
specific data Gross observations at necropsy included: 1} an
increase in urinary tract lesions im males {scheduled sacrifices for
all dose groups; those that died or were sacrificed in moritbund
condition in the high-dose group) and in the females (schedwled
sacrifices for mid- and high-dose groups; those that died or wmsre
sacrificed in moribund condition Im the high-dose group); 2} an
increase in digestive tract (primarily liver) masses in males
(scheduled sacrifices for mid- and high-dose groups); 3) an increase
in pulmonary masses in females (scheduled sacrifices and animals that
died or were sacrificed in moribund conditiem for all dose grouws);
and &) reproductive tract masses in females (scheduled sacrifices for
high-dose group). The author stated that a wvariety of other lesions
and masses were observed but were not considered treatment-related.

Histopatholoqy: Table 11 presents a summary of the {incidence of
neoplastic 1lesions. If only one amimal im any dose group hag a
tumor, it was not included in the tadle. The report authors diad mot
indicate any statistical analysis of the data. However, they con-
cluded that there was 2 dose-related increase in the incidence of the
following neoplasms:

o histiocytic sarcomas of the wterus in low-, mid-, and high-

dose females

o lung adenomas and carcinomas combined in all groups of dosed
females

o lung adenomas in Jow- 3and mid-dose groups of males and Iaw-,
mid-, and high-dose groups of females

o hepatic carcinomas in low-, mid- and high-doép groups of males
and in high-dcse females

13
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TABLE 7. Mean Liver Weights and Liver-to-Body Weight Ratios
in Mice Fed MON-097C
Oietary Level Males Females
(ppm) '
Liver q Liver Liver q Liver

Weight (g) 1000 g body weight Weight (g) 1000 g body weight

12-Month Sacrifice

0 1.49 41.964 1.30 48.861
+0.2653 +7.865 +0.240 +1.212
500 1.58 49.636D 1.45 55.653D
+0.123 +6.313 40.235 +41.245
1500 1.48 52.1660 1.62P 60.340P
+0.262 +6.536 +0.316 +8.956
5000 1.68 56.324D 1.63b ~ 70.994D
+0.279 +12.418 +0.098 +5.370
........................ R
23-Month Sacrifice ‘ ; o
e 1.62 45.507 1.76 54.357
+0.3272 +8.169 +1.303 +30.808
500 2.10P 58.4640 1.72 53.886
+1.031 +27.742 40.260 +7.989
1500 1.96P 56.2711b 1.62 50.873
+0.451 +12.167 +0.258 +7.723
5000 2.52b 87.088P 1.92 65.595
+0.852 +32.926 40.311 +7.695

aStandar'tl deviation.

bS*ign‘li‘h:am:ly different from control (p < 0.05) using ANOVA followed by Dunnett's
t-test; analysis by report authors.

cPer‘fc)f'mnce of Bartlett's test by our reviewers indicated inhomogeneous variances

for these data; transformation of data to achieve homogeneity of variance was .
performed by our reviewers prior to reanalysis by ANOVA followed by Duncan's
multiple range test. The means and standard deviations are presented as the
valyes before transformation.

153
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TABLE 8. Meam Adrenal Weights and Adrenal-to-Body Weight Ratios
in RMice Fed MON-097
Dietary Level Males Females
{ppm)
Adrenal g Adrenal Adrena) Adrenal

Weight (g) 1000 g body weight Weight (g) 1000 g body weight

12-Month Sacrifice
0 0.01 0.342

0.01 0.420

+0.0042 +0.134 +0.003 +0.131
500 0.01 0.439 0.02> 0.834%
+0.005 +0.154 +0.009 +0.426
1500 0.01 0.4 0.02b 0.606Y
+0.003 +0.167 $0.005 +0.219
5000 0.0 0.47 0.02b 0.83i®
. +0.005 +0.181 +0.004 +0.187

23-Month Sacrf":%ice

0 0.007 0.191 0.013 0.431
+0.0022 +0.068 +0.003 +0.106

500 0.00s® 0.246D 0.014 0.443
+0.003 +0.077 +0.004 +0.106

1500 0.009b 0.2s59b 0.015 0.470
+0.003 +0.105 +0.004 +0.123
5000 0.010% 0.360P 0.016P 0.556P
+0.003 +0.122 +0.003 +0.127

aStandarﬂ deviation.

bStatisticaHy significant from control value (p < 0.05) using ANOVA followed by
Dunnett's t-test.
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TABLE 9. Mean Kidney Weights and Kidney-to-Body Weight Ratios
in Wice Fed MON-097
Kales Females
Dietary Level  Kidney g kidaey ___ Kidney —9 kidney
(ppm) wWt. (9) 1000 g body wt. wt. (g) 1000 g body wt.
12-Month Sacrifice
0 0.73 20.705 0.46 17.403
+0.1082 +2.869 +0.064 +2.485
500 o.egd 27.7620 0.54 20.695P
+0.143 +4.989 +0.105 +3.483
1500 0.78 28.0010 0.55P 20.504®
+0.179 +4.625 20.09¢ +2.494
5000 0.8 26.983b 0.41 19.172
? +0.180 +5.667 40.047 +2.401
e e e e e e e e e e ... -.-=-a A
23-Month Sacrifice
0 0.76 21.352 0.55 17.330
+0.12723 +2.833 +0.099 +2.716
500 1.06b 29.696> 0.64> 19.978
+0.183 +5.254 +0.084 +2.879
1500 1.08b 31.028b 0.52 16.283
+0.270 +6.423 +0.050 +1.397
5000 0.87b 29.657b 0.60 20.74gd
+0.178 +5.696 +0.100 +3.345

Standard deviation.

Significantly different from control (p < 0.05) using ANOVA followed by
Dunnett's t-test.

16
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TABLE 10. Mean Thyroid/Parathyroid Weights amd Thyroid/Parathyroid-
to-Body Weight Ratios In Mice Fed MON-097

Males

Females

Thyroid/ g thyroid/para- Thyrold/
Dietary Level Parathyroids thyroids Parathyroids thyroids

g thyroid/para-

(ppm) Wt. (g9) 1000 g body wt. Wr. (g9) 1000 g body wt.
12-Month Sacrifice
0 0.005 0.133 0.005 0.196

+0.0023 +0.047 +0.003 +0.100

500 0.005 0.170 0.005 0.205
+0.002 +0.07M +0.002 +0.079

1500 0.005 2.1d 0.007 0.277®
+0.002 +0.064 +0.00? +0.069

5000 0.005 0.156 0.006 0.384b

) +0.002 +0.074 ; +0.002 +0.083
N 2 #
23-Month Sacrifice
0 0.007 0.212 €.007 0.212

+0.0023 +0.070 +0.002 +0.07

500 0.009b 0.253 6.008b 0.247
+0.003 +0.092 +0.002 +0.068

1500 0.007 0.206 0.009b 0.296b
+0.002 +0.065 +0.002 +0.089

5000 0.008 0.2770 a.010P 0.356
+0.002 +0.073 +0.003 +0.106

aStandard deviation.

bS1gn1f1cant‘ly different from control value (p
by Dunnett®s t-test; analysis by report authors.

A
\&5%«
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< 9.05) using ANOVA followed
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TABLE 11. Fréquently Occurring Neoplastic Lesions
in Mice Fed MOM-097 for 23 Months?

Males/0Dose (ppm) Females/Dose

Organ/Lesion 0 500 1500 5000 0 500 1500 5000

No. of animals 60 60 60 60 60 60 60 59

examined micro-

scopically »

No. of animals 35 26 43 sob 23¢ 3 36d e — -

with tumors

- Harderian gland (BO)f (60) (60) (60) {60) (60) (60} (59)
Adenoma 8 7 7 9 3 1 5 4

- Kidneys (60) (60) {60) (60) (60) — (80) (60) (59)

. Adenocarcinoma 0 0 2 1 0 0 0 °~ ¢
Adenoma 2 3 1 2 0 0 0 3b
Sarcoma , 0 0 4] 0 0 0 . 0 . 2

- Total malignart.~ 0 0 2 1 » 0 0 RN I S

kidney tumors; '’ ,

- Liver . (60)’= (59) (60) (59) {50) {60) {60) (58)
Adenoma 8 4 ) 1 2 0 0 4
Carcinoma : 6 7 10 22b.8 0 0 ab

- Lungs (60)’ (60) (60) (60) (60) (60) (60) (59)
Adenoma 6 10 12 5 2 6 89 4
Carcinoma 7 3 4 3 0 59 3 7b.9
Histiocytic 0 0 0 0 0 0 1 0

sarcoma

- Total lung tumors 13 13 16 8 2 nd 124 11b.d

- Lymphatic System (60)f ’ (60) (80) (60) (60) {60) (60) {59) 7
Lymphoma 4 2 2 4 6 1 12 1

- Ovaries - - - - (59)f  (60) (60)  (58)
Adenoma - - - - 0 1 0
Granulosa cell - - - 0 0 3 2

tumor
Luteoma N - - - 0 0 1 1

- Total benign ~ - - - 0 0 59 3b

ovarian tumor;

18 ]
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TABLE 11. Frequently Occurring Neoplastic Lesions
in Mice Fed MON-097 for 23 Months3 (continued)

Males/Bose angc_n) Fg_-_slesggose agm)
Organ/Lesion 0 500 15 5 5 15 5000

Pituitary gland (58)f (49) (58) (54) {58) (57) (55) (5V)
Adenoma 0 0 0 1 2 2 0 0

Uterus - - - - (59)f  (60) (60) (59)
Endometrial - - - - 1 2 2 2
stromal polyp
Histiocytic - - - - 0 6d 6d 59
sarcoma
Letomyosarcoma - - - - 3 0 2 0

Neoplastic lesions that occurred at a frequency of no more than one ner dose
group were excluded from this table unless significance was noted for total
tumors of a given organ. : :

Statistically significant linear trend (p < 0.01) using the Peto analysis. It
should be .ncted that the animals scheduled for interim sacrifice at 12 monts
(10/sex/dose) were included in the above compilatfon even though they would e
at low risk of developing neoplasms by month 12. The sponsors {ndicated,
however, that statistical analysis by the Peto method has the advantage of
utilizing survival and time to tumor information.

Corrected value found by our reviewers; this value was reported as 22 by the
sponsor. :

Statistically significant {increase compared to control (p £ 0.01) using the
Chi-square test (uncorrected for continuity).

Reanalysis by our reviewers indicated a statistically significant linear trend
(p <0.05) using the Cochran-Armitage test; the analysis reported by the sponsor
had used the value of 22 females with tumors at O ppm and had reported a
significance of p < 0.01 using the Peto analystis.

Number 1in parentheses is thz number of animals from which tissue was examined
histologically.

Significantly different from control by Fisher's exact test p < 0.05.

19
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The sponsor provided statistical analysis of incidence of neoplasms
using chi-square (without continuity correction), and analysis of
linear trend using the Peto analysis. With the chi-square analysis
there was a statistically increased incidence {p <0.01) 1in the
following:

o liver carcinomas in high-dose males (22/53) as compared to
controls (6/60): .

o total lung tumors in the low- (11/60), mid- (12/760) and
high-dose females (11/59) as compared to controls {(2/760)

o  histiocytic sarcomas of the uterus in the Jow- {6/60) and
mid-dose (6/60) female groups as compared tc controls (0/59).

8y the Peto trend analysis there were significant linear trends for
the following:

o females with kidney adenomas (0/60, 0/60, 0/60, and 3/59 in
control, low-, mid-, and high-groups groups;

o males with liver carcinomas (6/60, 7/58, T0/60, and 22/59 in
the controls, low-, mid-, and high-dose groups: .

~0 = Ffemales with liver carcinomas (1/60, 0/60, 0/60, and 4/58) in
*. control, low-, mid-, and high-dose groups;

6 females with total lung tumors (2/60, 11/60, 12760, and 11/59
in controls, low-, mid-, and high-dose groups);

o females with lung carcinomas (0/60, 5/60, 3760, and 7/59 in
centrols, low-, mid-, and high-dose groups);

0 females with benign ovarian tumors (0/5%, 0/60.- 5/60, and
3/58) in control, low-, mid-, and high-dose groups):;

o females with histiocytic sarcomas of the uterus {0/58, 6/60,
6/60, and 5/59 in control, low-, mid-, and high-dose groups).

lhe 1incidence of frequent non-neoplastic lesions is summarized in
Table 12. The report authors stated that there was a dose-related
increased incidence of interstitial nephritis in all dosed groups of
males and females.

The sponsor provided statistical analysis of nonneoplastic lesions
which indicated significant increases (p < 8.01) in the incidence of
interstitial nephritis compared to controls im both males and females
receiving the highest dose Analysis of trend (Peto test) indicated
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TABLE 12. Frequently Occurring Nonneoplastic Lesions
in Mice Fed MON-097 for 23 Konths

Mzles/Dose Fgggle%/boge { %Eg]
Organ/tesion 0 500 1 5%8 5000 0 5 15 5000

- Adrenal Gland (58)% (59) (58) (59) (59) (60) {80) (59)
Amyloidosis 0 2 1 1 1 1 4 1
- Bone Marrow (60)  (60) (60) (60) (60) (60) (59) (59)
Fibrous Osteo-
dystrophy 0 o 1] 0 8 1 6 6
- Cecum {59) (56) (60) (57) (56) (59) (59) {58)
Typhlitis 0 3 0 0 0 1 0 1
- Colon (59) (56) (59) {59) (57) {60) (59) (59)
Nematodiasis 10 9 1 5 3 1 -0 1
- Duodenum (60) (56) (60) (57) (57) (59) (59) {58)
Amylofdosis 0 0 1] 6 - 0 o2 o
Duodenitis ] 2 2 6, 0 1 Y -3
- Eyes ‘ (60) (60) (60) (59) (60) (60) (60) (59)
Cataract 3 4] 1 0 1 4] 1 1
Keratitis 0 1 ] 1 2 0 0 0
Panophthalmitis 2 0 0 0 1 0 0 0
Retinzl Degenera-
tion 4 3 6 3 2 3 1 8¢
~ Harderian Gland {60) {60) (60) (60) {60) {60) {60) (59)
Dacryoadenitis 3 3 0 3 4 1. 3 0
- aeart (60) (60) (60) (60) (&0) (60) {60) (59)
Cardiomyopathy 2 3 1 5 2 1 0 0
tndocarditis 0 2 0 0 1] 0 -G 0
Myocarditis 0 2 2 2 1 (V] 2 1
Thrombosis 1 1 3 2 0 2 1 0
- Ileum {59) (56) (59) (57) {56) {59) {59) (58)
Amyloidosis 2 0 0 1 2 2 0 2
1leitis 0 2 Y] 0 0 0 0 0
- Jejunum (59) (58) (58) (57) (57) (59) (59) (58)
Amyloidosis 4 5 3 2 0 2 3 2

Number 1in parentheses is the number of animals from which tissue
histologically.

7 Stat'lstical'],y\‘“significant linear trend (p < 0.01) using the Cochrin
test; analyses by our reviewers.
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TABLE 12. Frequently Occurring Nommeoplastic Lesions
in Mice Fed MON-097 for 23 Months {continued)

Males/Dose Females/Dose m
Organ/Lesion 0 500 1500 5000 [{] 500 1500 5000
- Kidneys {60) {6D0) {80) {60) {60) {60) {60) (59)d
Amyloidosis 1 3 2 1 2 2 4 2
Cysts 5 10 & 2 3 1 1] 3
Hydronephrosis 3 1 5 3 2 5 1 &
Infarction 0 6 0 0 ¥ 0 0 8
Interstitial
Nephritis 30 3s 42 sgb.¢ 33 a3 3 4sb.c
Hephrocalcinosis 0 0 0 0 1] 1 0 r
- Liver £60) (59%9) (60) {59) (603 {60) (60} (583
Cell Focus 2 LH 0 0 1 1 0 ¢
Cysts g 5 1 3 2 1 _ .1 2 G
Fatty Infiltration 2 (] 1 0 L) 2 0 0
Hepatitis 3 3 0 2 e 3 LI 3
: T 2 5 0 3 5 3 ;| 2
Lungs w e £50) {60) (60) (60) {60} {80) (60} (59}
Bronchopneumonia 0 1] 0 2 4] 0 0 4]
Interstitial
Pneumonia 5 6 10 3 3 3 4 5
Lymphocytosis 2 1 1 ] 4 1 1 2
Precipitate,

Alveolar 2 4] 0 0 ] 0 1 - 0
Lymph Nodes {57) (55) (57) (52) (55} {55) (55} {51}
Angiectasis 0 1 2 0 & 0 0 ¢
Congestion 1 4 1 0 F 4 2 0 1
Lymphadenitis 2 2 1 1 3 0 6 4

Lymphoid Hyper-

plasia 0 5 2 2 & 0 9 1
#iddle Ear {560) (60) (60) (60) (60} {60) (60) (593

Otitis Media 3 3 1 1 1 1 1 3
Nose {80) _ (59) (59) (60) (603 (60) {60) (59}

Rhinitis ; 0 & 3 0 3 22 5 0

Statistically significant Inmcrease compared to contrel (p < 0.01) using tke
Chi-square test {uncorrected for continuity).

Correct value dgtermined by our reviewers. _ 163
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TASLE 12. Frequently Occurring Monneoplastic Lesions
in Mice Fed KON-097 for 23 Months {continged)
Males/Dose females/Dose
Organ/Lesion 0 500 1500 5000 0 500 1500 5000
Ovaries - - — e {59) {80) {60) {58)
Amyloidosis - - — wo—s 2 1 2 0
Cyst, rallicular -- - - . 2 2 1 2
Cyst, hemorrhagic - - - - 1 10 9 1
Cyst, simple - - — — 29 26 21 19
Peripheral Nerve (55) (46) {(48) (51) (54) (52) {57) (57)
Heuropathy 0 0 0 0 2 0 C 0
- Pituitary Bland (58) (49) (58) (58) (58) (57) {55) (51)
Hyperplasia 0 0. 0 0 ] 0 2 0
- Prostate Gland (60) (59) (60) (60) - - -
Prostatitis o, s 3 2 ) 3 - - - -—
ek 1N "A.}
Salivary &land. ... (60) (60) (60) (59) {60) (59) {60) (57)
Sialoadenitis 3 2 0 2 0 1 3 1
Seminal Vesicles (60) (60) (60) (60) e - - -
Seminal i
Yesiculitis 3 1 6 1 - — - -
Skin (60) (59) (60) (59) {57) (60) {60) (59)
Dermatitis 4 1 8 3 ] 5 2 5
Spleen (59) (56) (55) (59) {(57) {60) {59) (57)
Hematopoiesis,
Extrasedullary 2 0 1 2 4 5 5 4
Hemos iderosis 0 1 0 2 5 4 2 8
Stomach (60) (59) (80) (60) {(59) (66> {59) (59)
Adenomatous
Hyperplesia 2 8 6 1 2 3 0 4
Gastritis 1 e 3 6 7 4 6 2
Testes ’ (60) (60) (60) {60) -— - - -
Atrophy 12 14 14 3 o - - -
Degeneration - - 1 5 0 3 — - - -
Hineralization 0 2 0 1 - -— —— -
Thymus (50) (45) (48) (45) {48) {51) {49) (43)
Lymphoid Hyper-
plasia - 0 0 ) 0 4 0 1 0
23
> ® 1-54



007¢97

0045¢¢
TABLE 12. Frequently Occurring Nonneoplastic Lesions
in Mice Fed MON-097 for 23 Mcnths (continued)
Males/Dose m Females/Dose m
Organ/tesion 0 500 1500 5000 0 500 1500 5000
~ Thyroid Gland (59) (58) (58) (57) (58) {58) (59) (59)
Cyst. follicular 0 1 0 0 1 2 0 2
Thyroiditis 0 e 0 0 2 0 1 1
- Uterus - - - - {59) (60) {60) (59)
Cystic Endo-
metrial Hyper-
plasia - - - - 42 30 34 22
Endometritis - -— - -— 2 1 4 3
- ¥Yagina - - - - (58) (60) {59) (58)
Epidermoid _
Dysplesia - - - - 5 6 1 1
Vaginitis - - - - 2 4 4 4
- Zymbalts Gland {49) (56) {55) (56), {58) {53) {56) (55)
Adenitis 3 1 3 0 1 0 1 0
24
“*s -
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a significant positive trend (p < 0.01) for interstitial nephritis in
males (36/60, 35/60, 42/60, and 50/60 in control, low-, mid- and
high-dose groups) and in females (31760, 33/60, 31/60, and 45760 in
control, low-, mid-, and high-dose groups) and a positive trend
(p £ 0.01) for retinal degeneration in females (2/60, 3/60, 1/60, and
8/59 in control, low-, mid-, and high-dose groups). However, analysis
by pairwise comparison did not indicate a significant imcrease
(p < 0.01) in the incidence of retinal degeneratiom in high-dose
females.

STUDY AUTHORS' CONCLUSTIONS/QUALTITY ASSURANCE MEASURES:

The authors concluded that when MON-097 was fed in the diet to random
bred Swiss albino CD-1 mice at 0, 500, 1500, and 5000 ppm in the diet
it was oncogenic under the conditions of the study. It caused a
dose-related increase in pulmonary adenomas in males receiving 500
and 1500 ppm and in all female test groups, a dose-related increase
in pulmonary carcinomas in all female test groups, am fincrease in
hepatic carcinomas in all female test groups and in high-dose males,
and a dose-related increase in uterine histiocytic sarcomas in all
female test groups. A dose-related increase in interstitial nephritis
was alse seen in all test groups of males and females. It caused a
persistent decrease in body weight and body weight gaim in male and
female groups receiving 5000 ppm but nqt in low- or mig-dose groups.
The only clinical laboratory data considered to be compound related
was 2 decrease in RBC, Hgb, and Hmct values in high-dose females at 23
months; the authors considered that ®this anemia may be indirectly
compound related as it was associated with the presence of tumors,
particularly of the liver, and of renal disease.® The omly changes in
organ weight values and organ-to-body weight ratios considered related
to treatment were absolute and relative 1iver and kidney weight ratios
in dosed males and absolute and relative kidney weights in dosed
females; this was stated to be based on histopatholegical correla-
tions. Signs of toxicity, food consumption fluctuations, climical
chemistry values in test groups differing from controis and weight
changes in adrenals and thyroids were not considered compound related.

A quality assurance statement, signed and dated May 4, 1983, was
present

REVIFWERS' DISCUSSION AND INTERPREIATION OF STUDY RESULTS:

We conclude that the experimental design and conduct of this bizassay
for the oncogenicity of MON-097 was generally in accord with Pesti-ide
Assessment Guidelines. We classify the study as Core Minimum.
Deficiencies are as follows:

1. The mice used in the study were received in three different
shipments and were acclimated for different periods of time;
however, they were all approximately the same age at study
initiation.
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? Abnormal clinical findings with the date of observation were
entered on individual animal disposition records, but summary
incidences were not tabulated nor were weekly observation forms
available.

3. There was no evidence that blood smears were obtained from 10
animals/sex/dose group at 18 months as suggested by the
guidelines.

4. Organ weights were obtained after fixation. It is common prac-
tice, however, to weigh organsbefore fixation.

5. Necropsy findings were summarized by organ systems rather than by
individual tissues or organs.

Food efficiency in high-dose males was approximately half of the
control value; however, because the variability was so great the
difference was not significant (ANOVA « = 0.05, analysis by our
reviewers).

Our statistician indicated that it was {inappropriate for the study
authors to analyze the clinical chemistry, hematology, organ weight,
and organ-to-body weight data by the independent, two-sided Studemt's
t-test However, our statistician's reanalysis of these data by a
more appropriate method (ANOVA followed by Duncan's multiple range
test) did not change any of the conclusions as to which values in
dosed animals were significantly different from control valwes.

Due to the small size of the blood .samples, pooling of 3 to 5
individual samples was necessary for the clinical chemistry analyses
at interim and terminal sacrifices; as a result, only 2 or 3 pools
were analyzed for each dose group at each sacrifice. We conclude
that the availability of only 2-3 values for each clinical chemistry
parameter makes the statistical tests (ANOVA, tests to determine
differences between means, and trend analyses) of these measurements
unstable. :

The sponsor concluded that blood chemistry effects indicative of
liver damage were observed in dosed animals. This conclusion was
based on observations of 1{increased serum alkaline phosphatase in
high-dose females at months 12 and 23, dincreased serum glutamic
oxaloacetic transaminase in high-dose males at month 12, and sligntly
increased total bilirubin in mid- and high-dose mice of both sexes at
month 23. The study authors discounted these observations, concluding
that these abnormal findings were for the most part randomly distrib-
uted and on many occasions lacked any definitive histopathological
correlations.

The study authors did not consider effects on organ weights and organ-
to-body weight ratics to be test compound-related unless there was
correlative histopathology. With this criterion, the study authors
considerrd only liver and kidney weight and organ-to-body weight ratio
increases to be test compound-related.

26
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Differences in the accuracy of weighing the adrenals at 12 and 23
months were apparent; the weights of the adrenals were reported to an
accuracy of only two digits after the decimal at month 12 (weights
were 0.01-0.04 g with most weights being 0.0 or (.02 g) but were
reported to an accuracy of three digits after the decimal at month 23
(most weights were <0.01 g for males and <0.02 g for females). The
mean weight of 1liver in control females at termination that was
reported was unusually high and had a large standard deviation
(Table 7). Examination of the individual 1iver weights revealed that
one control female (#1508) had a liver weight of 8.57 g which was
correlated with hepatocellular carcinoma (4 x 2.2 x 1.8 cm). If this
valye were omitted the mean was 1.54:0.325 and the high-dose females
had a significantly higher (p < 0.05) mean liver weight than controls.

The study authors compiled the gross pathology results into four
tables according 1o whether the animals were sacrificed or found dead
or moribund. Two tables were for tumors and the other two for non-
tumor lesions. They also reported the microscopic diagnoses by neo-
plasm and nonneoplastic lesions in different tables. As the gross
lesions were tabulated as the number of lesions/sex/dose rather than
animals with lesions/sex/dose, the gross pathology results were not
amenable to statistical treatment. Our reviewers'-examination of the
individual animal data records revealed that where tissue masses
(suspected tumors) were diagnosed grossly, a microscopic diagnosis
was also made and usually confirmed the gross diagncsis with the
appropriate cell type. The care with which lesions found grossly
were processed through the histology laboratory and presented to the
pathologist for microscopic examination appeared tc be guite effec-

7

tive. Tables 13 and 14 were prepared by our reviewers to correlate

the gross diagnoses with microscopic diagnoses. For practical pur-
poses, the analysis for tumor incidence can appropriately be based
solely upon the microscopic diagnoses.

The study authors concluded that dose-related increases occurred only
for liver carcinomas (males at all doses and high-dose females),
uterine histiocytic sarcomas (females at all doses), pulmonary
adenomas (females at all doses and low- and mid-dose males), and
pulmonary carcinomas (females at all doses). However, the study
authors did not analyze histopathology data statistically. This
analysis was provided by the sponsor.

The sponsor concluded that significant (p < 0.01) dose-related
positive trends occurred for liver carcinomas (males and females),
liver adenomas (males and females combined), uterine histioccytic
sarcomas (females), ovary benign tumors (females), total lung tumors
(females), 1Tung carcinomas (females), kidney adenomas (females),
malignant kidney tumors (males and females combined), and animals
with tumors (males and females). Significantly 4dncreased incidences
(p < 0.01) of neoplastic lesions in treated animals as compared o
controls were found for liver carcinomas (high-dose males), uterine
nistiocytic sarcomas (low- and mid-dose females), lung tumors (females
at all doses), and animals with tumors (mid-dose females). Although
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TABLE 13. Correlation of Reported Gross Pathology (Tissue Masses)
and Histopathological Diagnoses of Meoplastic Lesions?

LIVER (FEMALES)
~gross masses of digestive system in control and a1l cose groups
~carcinomas
~-significant dose-related positive tremd in incidence

LIVER (MALES)
~gross masses of digestive system in control and all dose groups
~carcinomas
--significant dose-related positive tremd in incidence
--significantly increased incidence at bigh dose

LIVER (MALES PLUS FEMALES)
~gross masses of digestive system in control and all dose groups

~adenomas
--significant dose-related positive tresd in incidence

EUNG (FEMALES) -
~gross pulmonary masses in control and all dose groups
~carcinomas

-~significant dose-related positive tremd in incidence
~total lung tumors (including carcinomas)

~--significant dose-related positive tremd in incidence

--significantly increasec¢ incidence at a1l doses N

KIDNEY (FEMALES) '
~gross urinary tract masses in mid- and high-dose groups
—-adenomas
--significant dose-related positive tremd in incidence

KIDNEY (MALES PLUS FEMALES)
~gross urinary tract masses in control and ia mid- and high—dose
groups
~-malignant tumors
--significant dose-related positive tremd in incidence

QVARIES (FEMALES)
~gross reproductive tract masses in control and 211 dose groups
~benign tumors
--significant dose-related positive tremd in incidence

UTERUS (FEMALES)
~gross reproductive tract masses in control and all dose groups
~histiocytic sarcomas
--significant dose-related positive trend in incidence
--significantly increased incidence at low and mig doses

28
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TABLE 13. Correlation of Reported Gross Pathclogy (Tissue Masses)
and Histopathological Diagnoses of Neoplastic Lesions?
’ (Continued)

TOTAL TUMORS (FEMALES)
~gross tisswe masses in control and dose groups
~animals with tumors
--sigmificant dose-related positive trend in incidence
--sigmificantly increased incidence at mid dose.

TOTAL TUMORS (MALES)
~gross tisswe masses in comtrol and all dose groups
~animals with tumors
~--sigmificant dose-related positive trend in incidence

TABLE 14. ‘CorreIation of Reported Gross Pathology {(Tissue Lesions)
. and Histopathological Diagnoses of Nonneoplastic Lesions?

EYES (FEMALES)
-gross ocular lesfons in control aznd in mid and high dose groups
~retinal degeneration
--significant dose-related positive trend in incidence

KIDNEYS (MALES AND FEMALES)
~gross urinary tract lesions in control and in all dose groups
for both sexes
~interstitial nephritis
-~sigaificant dose-related positive trend in incidence for
both sexes
--significantly increased incidence at high dose for both
sexes

2 Table prepared by our reviewers.

PO
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there are some differences between the study authors®' conclusions and
those of the sponsor (see Table 15 for tabular presentaticn), they
both unequivocally agree that MON was carcinogenic, causing defimite
increases in liver carcinemas, lung tumors, and histiocytic sarcomas
of the uterus. The sponsors analysis of tumors used a p value of
0.81 for significance. Amalysis by our reviewers indicated that in
addition to the findings of the sponsor the following neoplasms were
significant at a p level of 0.05: carcinoma of lungs in low- and
high-dose females, histiocytic sarcoma of the uterus in high-dese
females and total ovariam benign tumors of the uterus in mid-dose
females.

In addition to total number of tumors occuring in an organ system as
related to exposure, an examination as to possible acceleration of
tumor development was attempted by our reviewers. This issue had mot
been addressed by either the sponsor or the study authors. The
latency of tumors could omiy be estimated based upon tumors obserwed
ir animals dying during particular time periods. Tables 16 and 17
present a detailed breakdowsm of the main tumors of concern as related
to their observation with time of death and dose level. Tables 18
and 19 present the data im a somewhat different manner allowing a
quicker assessment of the early-appearing tumors. Especially notabie
were the frequenci~s of high-dose males that died at 20-23 months with
1iwer carcinomas (10/17) (Table 16) and dosed females that died with
uterine histiocytic sarcomas at 13-16. momths (5/16) and at 17-19
months (4/15) (Table 17). .

When' we considered the animals that died or were killed before tie
terminal sacrifice, combining the tumors for all treated groups to
assess differences from controls, a slightly different pattern emerged
in that tumors of the lung also become prominent. Thirty-six (38)
animals (combined males and females) with lung tumors (adenomas pluws
carcinomas) were observed in 243 early deaths for a 15% incidence
versus only 2 out of 59 comtrols (3%). The number of early uterime
sarcomas still remains substantial, 14 of 125 (11%) versus O of 29
controls (0%). However, cumparing total early liver tumors {in the
dosed groups with the controls diminishes the evidence for a substam-
tial early development. Based upon these data, it is concluded that
earlier-appearing tumors were observed with greater frequency as re-
lated to treatment in three organ systems - liver, lungs, and uterus.

A NDEL for chronic toxicity could not be established due to increassd
liver and kidney weights at the low-dose level. The LOEL for chromit
toxicity of MON-097 in mice was SO0 ppm in the diet (lowest dose
teszed).

CBI APPENDIX:

Appendix A, Materials and Methods, CBI Vol. I, pp. 9-21.
Appendix B, Protocol, CBI Vel. 111, pp. 126-187.

30
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TABLE 15. Analysis of Neoplastic Response

RALES
Study Author Sponsor
Trend L ® H Trend L M ¥
Liver adenoma x"
Liver carcinoma X X X X X
Lung adenoma X X
Lung carcinoma
Total lung tumors
Kidney adenoma
Malignant kidney tumors xb
Total animals with tumors } 4
° FEMALES
Study Author __Sponsor

Trend L M H Jreed L K. H

Liver adenoma

l.iver carcinoma

Lung adenoma X X

Lung carcinoma X X X

Total lung tumors

Kidney adenomas

Malignant kidney tumors

Uterine histiocytic X X X
sarcomas

Benign ovary tumors

Total animals with tumors _ ‘ X X

] >

» @ _ » WX

a L, Tow dose; M, mid dose; H, high dose.
Indicates statistics performed using combined male and female groups.

31
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TABLE 18. Summary of Males With Tumors as Related to Time of Death

Months
0-12 12 13-16 17-19 20-23 23 1otal
Liver Adenoma
Contro - 1 - - - 7 8
L - - - - - 4 4
] - - - 2 1 6 9
H - 1 i - 1 4 7
0 2 1 2 2 21 7’8
Liver Carcinoma
Control - - - - 5 1 6
L - - 13 1 1 4 7
M - - - 2 2 6 10
H - - 1 3 10__ 8 22
0 0 2 8 18 19 45
- - - - - 6 6
- - 1 1 - 8 10
- 1 - 1 2 8 12
- - 1 1 1 2 5
0 1 2 3 3 24 33
Lung Carcinoma
Control - - - - 2 5 7
L - - - 1 ] - 3
M - - )] 3 - - 4
H - - 1 - 1 1 3
1] 0 2 4 5 [ 17
Kidney Adenoma
Control - - - - 2 - 2
1. - - - - - 1 ]
M - - - - - ) 1
H - - - - 2 - 2
0 0 0 1] 4 2 6
. = low dose °
# = mid dose
H = high dose
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TABLE 19. Summary of Females with Tumors as Related to Time of Death
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Data Evaluation Record

Study Type: Gene mutation in CHO/HGFRT cells.

Study ldentification: "CHO/HGFRT Gene Mutation Assay with MOM 097."
Lab. performing study: Monsanto Envirommental Heaith Lab.
St. Loius, M0 63110

Sponsor: Monsanto Agricultural Products Co.
St. Louis, M). 863167
Study no.: ML-82-281
Project no.: EHL-830013
Accession no.: 0719706 -
Report date: 6/9/83
Submitted to EPA: 9/22/83
Study director: A.P. Li, Ph.D.
Reviewed By: D. Stephen Saunders Jr., Ph.D.
Toxicologist, Section V D& 8/2_/‘1)’

TOX/HED (TS-7693
Approved By: Irving Mauer, Ph.D. % / /’J

Geneticist, Toxicology Branch
Hazard Evaluation Division (TS-769)

Concluslons.;%" IHe submitted study demonstrated that acetochlor was weakly muta-
genic in this test ‘system, with or without metabolic actiwation. Although the
trend for a dose-response relationship was statistically significant (p < 0.05),
the evidence for a dose-dependent effect was minimal.

Ciassification: Acceptable

Materials

1) Test chemicals: Acetochlor (MON 097), a "yellowish-brown [iquid®;
sample #7830020; 96.3% a.i.

Jositive controis: Ethyl methanesul fonate (EMS)~ no metabolic activation
Benzo(a)pyrene (BP)- with metabolic activation

‘etabolic activation: S-9 fraction (9,000 x g supernatant) from Arochlor 1254-
induced rat livers, purchased from Litton Bicnetics.

2) Doses tested: Acetochlor- 25, 75, 100, 125, and 150 ug/m! without S-9.
25, 50, 75, 100, and 125 ug/m! with S-9.

vehicle control- ethanol

rositive control- 100 ug/mi EMS without S-9
1 ug/ml 3-MC with S-9

CHO cells, cloned KI1BH4, originally obtained from Dr. A. W.

3) Test system: em: "
. g sﬁe of QOak Ridge Naflonal Laboratories. :
P a:-. ) 17?
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Methods

A photocopy of the submitted methods is appended. The methods were revieved,
and the following point(s) were noted:

(1) The choice of ethanol as a solvent control in this assay is questionable,
since incubation of cells with ethanol in the presence of S-9 fractionm produced
about a two-fold increase in muytation frequency in two separate experiments.

Results/Discussiom

The selectiom of doses and cencentratisa of $S-9 fraction was based on
preliminary studies which demonstrated an optimum of 10% S-9. The cyftotoxicity
of acetochlor incrsased as the comcentration of $-9 increased.

Incubation of CHO cells with acetochlor in the presence or absence of S-9 .
caused an increase in mutation irequency when compared to untreatéed controls
(Table 2, photocomied from submitted study report). Doses of 125 or 150 ugdmli :
without $S-% produced a 3.8 and 2.7x increase in mutation frequency, respectively,
and were judged to be statistically significant (p < 0.05). A substaatial de-
crease in relative survival was noted at the highest dose of 150 ug/mi, 39% of
control as cdmpared: to 71-95% of control at lower concentrations test articie.

In the presemce of $-9 fraction, a statistically significant increase in
mutation frequency of 3x control {p < 0.05) was observed only at the migh dose
of 125 ug/mi. Acetochlor was more cytotoxic in the presence of S-9, as doses
of 75, 100, and 125 ug/m! produced decreases in cell survival of 34%, 30%, a2nd
7% of control.

The investigators stated that "[tlhe dose-response relationship was fownd
to be linear (p < 0.05) for both treatment with and without $~9."

The positive controls induced the appropriate responses, demonstrating
that the test system could respond to direct and indirect mutagens.

The submitted data are considered to be evidence of a weak mutagenic
potential of acetachlor, as clear evidence of mytagenicity is seen only at
cytotoxic concentrations.

Classificaticm: Acceptable e
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Page is not included in this copy.

Pages l 22 through [? é are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

X;_FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Data Evaluation Record

Study Type: Gene mutation in mouse |ymphoma (L5178Y) cells. SC45EC

Study ldentification: ™An Evaluation of Mutagenic Potential of MON Q97 Employing
the L5178Y TK+/- Mouse Lymphoma Assay.™

Lab. performing study: SR! Internatiocnal
Menlo Park, CA 94025

Sponsor: Monsanto Agricultural Products Co.
St. Louis, MO. 63167

Study no.: SR 81-150

Project no.: 15C-2575 (SR1)

Accession no.: 0719790

Report date: August, 1982

Submitted to EPA: 9/22/83

Study director: Ann D. Mitchelt, Ph.D.

Reviewed By: D. Stephen Saunders Jr., Ph.D. .
Toxicologist, Section V D Sb /L/X%

TOX/HED  (TS-769) [7 Vo
Approved By: lrving Mauer, Pn.D. - jA ‘/(—K
Geneticist, Toxicology Branch 194
Hazard Evaluaticon Division (TS-769)

Conclusions:+ Positive for gene mutations in mouse lymphoma cells (L5178Y) anly
in the preséhce of metabolic activation. Negative for gene mutations in the
absence of metabolic activation. The purity of the test substance was not
stated, therefore it was not clear whether the technical grade of active ingre-
dient was tested in this assay.

Classif ication: Acceptable

Materials

1) Test chemicals: Acetochlior (MON D97), a "plum-colored liquid"”; lot NBP
1924845; % a.i. not stated.

Positive controls: Ethy! methanesulfonate (EMS)- no metapolic ac*ivatian
3-methylcholanthrene (3-MC)- with metabolic activation

Metabolic activation: S-9 fraction (9,000 x g supernatant) from Arochlor
1254~-induced rat liver (male Fischer-344 rats).

2) Doses tested: Acetochlor- 20, 3G, 45, 60, 76, 100 and 400 ul/} without S-9.
5, 15, 20, 30, 40, 50, 100 and 250 ui/l with S-9.

vehicle control- 1§ DMSO.

positive control- 500 ug/mi EMS without S-9
6 ug/ml 3-MC with S-9

3) Test system: Mouse !ymphoma L5178Y cells, hetarozvgous for thymidine 18 4

kinase.




Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) are noted:

None.

Results/Discussion

The selection of doses tested in the presence or absence of metabolic
activation (S-9) were based on the results of a range-finding assay. Doses of
acetochlor of >100 ul/l were cytotoxic as evidenced by reiative suspension
growth of less than 5% of the solvent control group in the range finding assay.

In The primary study, incubation of mouse lymphoma cells with acetochlior
in the absence of S-9 did not produce any effect on mutation frequency at any
of the tested doses (data not shown). Ooses of 100 ul/l resuited in average
relative suspension growth of about 108 of control, and were therefore cytotoxic.
The positive control without S-9, EMS, induced an increase in mutation frequency
of about 5.6x control values, demonstrating that the test system could respond
appropriately to a direct-acting mutagen. ‘

Incubation of lymphoma cells with acetachlior in the presence of $S-9 pro-
duced an apparent dose-related increase in mutation frequency (Table 1). Doses
of 40 ul/1 and above were apparently cytotoxic as evidenced by dose-dependent
decreases in relative suspension growth and relative cloning efficiency. The
positive control with S-9, 3-MC, caused an awerage increase in mutation fre—
quency of 5.4x control values, demonstrating that the test system could respond
appropriately to a mutagen requiring metabolic activation.

Jable 1. Effect of Acetochior and S-9 on Mutation Frequency?

Retlative Mutation
Test Suspension Relative Cloning Frequency
Material Dose Growth (%)b Efficiency ()€ (% control?
DMSO 12 100.0 100.1 -
3-MC 65 ug/mi 47.7 35.6 538.8
MON 097 S ul/i 82.9 97.8 102.0
MON 097 15 ul/t 89.1 85.4 150.3
MON 097 20 ul /1 82.2 77.8 155.9
MON 097 30 ul/} 45.3 70.6 220.3
MON 097 40 ul/I 12.6 36.1 427.1
MON 097 50 ul/t 7.9 17.2 v 523.2
MON 097 100 ul/! 3.2 NC -
MON 097 250 ul /i 3.3 NC -

2data excerpted from submitted study.

Classification: Acceptable
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Page is not included in this copy.

Pages t% & through li’c’/ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

X, FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Md’ WASHINGTON, D.C. 20460

JL 10 =g 005977

QSFEFICE OF
PESTICIDES AfD TOXIC SURSTANCES

MEMORANDUM

SUBJECT: Review of additional data for and the registra=nt's
response to a review of an In Vivo bone marrow chromcsome
study in rats with Acetochlor and a review of an In

mvivo micronucleus assay in mice with Acetochior.
EPA ID #'s 3F2966 and 524-GUI; EPA Record #'s 185604
and 185606; EPA Accession #'s 266002 and 263233; Caswell
#38; Tox Branch Project 7-0375.

TO: Robert Taylor/Vickie Walters (PM $#25)
Herbicide = Fungicide Branch
Registration Division (TS—467C)

FROM: Stephen C. Dapson, Ph.D. % -
Pharmacologist, Review Section V 71’/97
Toxicology Branch/HED (TS-763C

)47

THRU: Irving Mauer, Ph.D. .
eviewer (Review Sectiom VI)

Mutagenicity Secondary

and
Quang Q. Bui, Ph.D., D.A.B.T. . éé;n7ﬂZéL“ zﬁwﬁﬁr’
Acting Secticn Head, Review Section V —

and , w >7
Theodore M. Farber, Ph.D., D.A.B.T. 7 -ﬂtd&
Chief, Toxicology Branch
Hazard Evaluation Division (TS-769C)

Registrant: Monsanto Company
1101 17th Street, N.W.
Washingotna, D.C. 20036

Action Requested: Review additicnal data and the registrant's
response to an 53 Vivo bone marrow chromosome
study in rats with Acetochlor and review an I=n
Vitro micronucleus assay in mice with Acetochlor.

Recommendations:

For the In Vivo bone marrow chromosome study in rats: under

conditions of this study and the additional information provided
by the registrant (Ammended ¥inal Report MSL-5724 and the IN
'IVivot41cronucleus Assay in Mice with Acetochlor, HL-84-405/241-207),

this study (Report MSL-5724, P.D. 686) is upgraded to an Acceptable
study. Toxicity was demonstrated at the high dose (500 mg7kg)
by evidence of a statistically significant body weight loss in
buth males and females at 48 hours. 1193

[
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nder conditions

-2=

For the In Vivo micronucleus assay in mice: yu
of this test the high dose level of MON 097 (2000 mg/kg) exhibiteg
mortality and signs of clinical toxicity.

No evidence of an
increase in micronucleated polychromatic erythrocytes was noted
at the dose levels tested in this Study. This study is classified

as Acceptable.

'

r. 194
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Discussion:

Each of the deficiencies stated in the Agency DER in reference
to the "IN VIVO Bone Marrow Chromosome Study in Rats with Acetochlar
(MON 097) [Study No. HL 83-006, Project No. 241-143]1" for classifying
the study as Unacceptable are addressed by first stating the Agency
concern, then giving the registrant's response, followed by the
Agency comment on the response.

Agency Concern:

From the "Methods" section, the first point:

"1} The tested doses were based on a range-finding study
(submitted as an appendix) which demonstrated that 2/2
males and 1/2 females injected i.p. with a high dose of
1000 mg/kg died within 24 hours of treatment, whereas equal
numbers of males and females treated with 100 or 300 ng/kg
survived without any apparent toxic signs. It was reported
that "the test compound produced no apparent effects on the
mitotic indices of the animals which survived"”, however the
"normal”™ range to which the investigators compared these
results was not stated.”

Registrant's Response:

Mcnsanto responded by stating that:

"This conclusion, which pertains to the results of the
range finding study only, was undoubtedly based on the
experience of the Study Director and not a comparison with
a normal range of values. A normal range of values for
mitotic index was not available for the period during which
this study was conducted.

However, the following normal range of values for
mitotic index was compiled from studies conducted at
Hazleton Laboratories during 1985.

X + S,.E. Range N(# of test groups)
Males 4.7 * 0.3 1.1 ~ 8.6 42
Females S.2 + 0.4 1.8 - 9,7 26

(supplied by Dr. J.L. Ivett, Hazleton Biotechnologies)

The mean mitotic index calculated for each of the 3
groups in the range finding study fall well within the ranges
cited above.®

s
Agency Comment:

The explanation provided by the registrant is acceptable-,:

' ~ -~ 195
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Agency Concern: 005977

The second point from the "Methods"™ section:

®2) It was stated in the submitted protocol that rats
were to be sacrificed at 48 hours after treatment for
analysis of bone marrow cells. Altnough slides were
prepared for these animals, they were not examined.”

Registrant's Response:

Monsanto responded by stating that:

™As stated o2 p. 13 of the original report, under
"Cytogenetic Analysis' the slides from the 48 hour
sacrifice were not analyzed pecause there was no
2vidence of compound induced mitotic delay at the
earlier time points. Table 5 displays the group mean
mitotic indices and the results of the statistical
analyses for the 6, 12 and 24 hour sacrifices. No
statistically or biologically significant differences
from control values were noted.”

Agencw Comment:

The explanation provided by. the registrant is acceptable.
However, it should be noted that the protoco! for a study should
make reference to changes in procedure when there is evidence
that further work is uzeccessary.

Agency Concern:

The third point from the "Methods" section:

®3) Although pre-test body weights were provided, body
weights at study termination were not reported.*®

Registrant's Response:

Monsanto responded by stating that:

"Terminal body weights were recorded for the animals
sacrificed at 24 an~d 48 hours as per Hazleton standard
procedures. However, for reasons unknown, terminal
body weight measurements were not required by the
protocol for this study and were consequently not
izcluded in the final report. These weights are
included in the amended report (Section Ii)."

Agency Comment:

o~ )
Thne appended "Summary Table of Body Weight Difference...® from

the inwvestigators Amended Final Report shows that at 48 hours both

the males and females of the 509 mg/kg ‘dose group exhibited statist-—

ically significant lower body weights than that of the control grougs.

r-. 156
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4. Agency Concerrn: 005977

The fourth point from the "Method" section:

"4) Although 6 rats/sex/dose were treated and sacrificed,

and bone marrow slides were prepared for all treated cats,
generally slides were examined from only 5 rats (or less)}

of each dose group.”

Registrancts's Rasponse:

Monsanto responded by stating that:

"The original final repor: states why only 5 rats/sex
group were examined i some cases (p. 9 under 'Chromosome
Evaluatio=®): 'At leasc sixty cells in metaphase were
examined from five of the six rats chosen randomly for

each sex and group. Iz some i=stances, it was not possible
to locate 60 spreads, so as ma=y spreads as could be

found werz analyzed. If 60 spreads were not found from
any of the animals initially a=malyzed for eacn sex and
group, the sixth animal of that group was then analyzed.®

The desig=n for this study basically incorporated an
extra animal of each sex per group as insurance against
having an inadequate number of metaphase spreads upon
which to make an evaluation. S

in a few cases it was dbt.possible to find the desired S
slides per group which =ach coxtaining a sufficieat number
of spreads for analysis.”

agency Comments

The explacation provided by the registrant is acceptable.

5. Agency Concerns

The first deficiency stated in the "Results" section is as
follows:

"A. General Observations: No =ffects of treatment

on physical appearance were apparent. Data for clinical
signs were submitted as individual animal data. Data for
body weights were submitted as a summary table cf pre-
treatment weights; no differences between test groups
were apparent. The effect of treatment of body weights
could not be assessed since post-treatment values were
not submitted.”
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Registrant's Response: 005977

Monsanto responded by stating that:

"Terminal body weights have been included in the
amended report (Section II) for this study. A
statistical comparison of treated and control group
mean body weight change has been conducted by Monsanto
(Section III). The results of this analysis indicate a
statistically significant ceduction in body weight gai=n
in both male and female high dose animals when compared
to controls at the 48 hour interval."”

Agerncy Comment:

The Agency comment is discussed in point 3 above.

6. Agency Ccncerns:

The second deficiency stated in the "Results" section is
as follows (under B. Cytogenetic Analyses):

"Numerous discrepancies between the number of animals
examined, as reported in the summary tables, and the
aumber of animals for which data were reported in the
individual animal data were noted. The number of animals
reported as examined in the summary tables in many cases
was less than the number of animals with individual data
reported. In some cases, data were reported for animals
from which "O" cells were examined, e.g. #D77707 (Group
2, 24 hours) and #D77771 (Group 5, 24 hours)."

Registrant's Response:

Monsanto responded to the first part of the Agency concern
concern by stating that:

"These apparent deficiencies stem from a possible
misinterpretation of the values in column 3 (i.e.

Number of animals analyzed per group) of Table 2 (i.e.
Summary of Aberratior Data). The values in this column
represent the number of animals for which slides were
prepared and scanned for 60 metaphase spreads. In those
cases where 60 metaphase spreads were found in the first
5 animals/sex/group examined, it was not zecessary to

examine the slide prepared from the sixth animal in that
group.

The values in column 3 also include slides from animals
that were scanned but in which 60 metaphase spreads were

not found. In these -agses further chromoscmal analysis
for aberrations was =not conducted.”

S
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They further responded to the second part of the Agency ijﬁ
concern by stating that:

"These errors have been corrected iz the amended report
{Section II)."

Agency Comments:

The explanation providec by the registrant is acceptable,
however, the "total number of cells analyzed” on Table 5 ig

incorr2ct, it should read 540 rather than 480.

7. Agency Concer=n:

It was stated in the discussion thats:

"No effect of treatment on the incidence of chromosomal
abnormalities was apparent. No effect of treatment on
the mitotic index was apparent, therefore there is o
evidence that the test substance reached the target
tissue, the bone marrow, in sufficient concentration to
Droduce a toxic effect. Although slides were reportedly
prepared for the 48 hour sacrifice, they apparently were
not examined."”

Registrant's Response:

Monsanto responded by stating that:

"Although an effect on mitotic index was rot apparent in
this study, other appropriate eadpoints were available

for determining the adequacy of the dose levels tested,
The TSCA Health Effects Testing Guidelines 40 CFR Part 798
(FR Vol. S0, No. 188 p. 39445) state under 'Dose Levels®
(§798.5385 (d)(5)(ii)) '...the dose being the maximum
tclerated dose or that producing some indication of
cytotoxicity...' As evidence of having approximated the
MTD, a statistically significant decrease in body weight
gain was observed at the high dose level. According to a
report issued by the U.S. EPA's GeneTox Program on :
Mammalian in vivo and in vitro cytogenetic assays: (Mutat.
Res. 87:143, 1981) '...the doses selected should extend
over at least a single-log range, with the maximum dose =
less than a factor of 2 less than a dose producing a
significant level of toxicity.' The high dose selected fcr
the definitive study (i.e. 500 mg/kg) was within a factor
of 2 of the dose that produced 75% mortality in the range
finding study (i.e. 1000 mg/kg). It should also be noted
that the mitotic index was not reduced in the lone survivor
at 1000 mg/kg on the range finding study.”

i -
Agency Comment:

The explanation provided by the registrant is acceptable.

000..0".0‘..0.-..l.l......l..‘o...o...O..OG.'..O."O.-....Q.....
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The registrant (Monsanto) went into further discussion by /1{9
stating:

"It is Monsanto's opinioa that the dose levels employed

on this study were appropriate and adequate for assessing
the potential of acetochlor to induce structural chromos omal
aberrations."

and further:

"Additional information concerning the clastogenic
potential of acetochlor and which supports the adequacy
of this study can be found in a report entitled In Vivo
Micronucleus Assay in Mice with Acetochlor (HL-84=405/
241-207). This micronucleus assay 1s being submitted
concurrently under separate letter and is idenrified as
R.D. No. 685 and Special Report MSL-5723.=

Reccmmendations:

Under conditions of this study and the additiornal information
provided by the registrant (Ammended Fina) Report MS5L~5724 and
the IN VIVQ Micronucleus Assay in Mice with Acetochlor, HL-84-405/
241-207), this study (Report MSL-5724, R.D. 686) is upgraded to
an Acceptable study. Toxicity was demonstrated at the high dose
(500 mg/kg) by evidence of a statistically sigaificant body
weight loss in both males and females at 48 hcurs. :
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Study Type: In vivo cytogenetics in rats.

Study identification: "in ¥ivo Bone Marrow Chromosome Study in Rats with
Acetochior (MON 097)",
Lab. performing study: Hazelton Ladoratories America, Inc.

Vienna, VA 22180

Sponsor: Monsanto Agricultural Products Co.
St. Louis, MO. 63167

Study no.: HL 83-006

Project no.: 241-143 (Haze!ton)

Accession no.: 071970

Report date: May 24, 1983

Submitted to EPA: 9/22/83

Study director: Michael G. Farrow, Ph.D.

Reviewed By: D. Stephen Saunders Jr., Ph.D. 09 Y/'L/xr
Toxicologist, Section V ‘A;AZ{-
TOX/HED (TS=-769)

Y el

Approved By: Irving Mauer, Ph.D. /373/3”

Geneticist, Toxicology Branch -

Hazard Evaluation Division (TS-769)V

Conclusions: No effect on the incidence of chromosoma! abnormalities was ap~-
parent. No effect on mitotic index was apparent, therefore there was no evi-
dence That the test material reached the bone marrcw in sufficient concentration
To produce a toxic effect. Numerous discrepancies in the resuits reported in
the summary tables vs. individual animal data were noted.

Classification: Unacceptabie Deficiencies as noted.

Materia®s and Methods

A. Materials- (1) Test chemicals: Acetochlor (MON 097), a "brown tiquig",
96.3% 3.i.

Positive contrel: Mitomycin C (Sigma Chem. Co.), assumed 100% a.i.
Mitotic arrest- colchicine; supplier, purity not stated.
(2) Doses tested: Acetochlor- 40, 150, and 500 mg/kg by i.p. injection.
& vehicle control- corn oil, § mi/kg.
positive control- Mitomycin C, S mg/kg
mitotic arrest- ¥olchicine 2 mg/kge.

(3) Test agimal: Male and female Sprague-Dawley CD albino rats, obtaindd from
Charies iver Breeding Laboratories, Kingston, N.Y. '

%,
%,
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A photocopy of the submitted methods is appendad. The methods weirs reviewed
and the following points were noted:

Mathods

1) The tested doses were based on a range-finding study (submitted as an
appendix) which demonstrated that 2/2 males and 1/2 femasles Injected i.p. with
8 high dose of 1000 mg/kg died within 24 hours of treatment, whereas equa! num—
bers of males and females treated with 100 or 300 mg/kg survived without any
apparent toxic signs. It was reported that ™the test compound produced no ap-
parent effects on the mitotic indices of the animal!s which surv,ved”, however
the "normal" range to which the investigators compared these results was not
stated.

2) 1t was stated in the submitted protoco! that rats were toc be sacrificed
at 48 hours after freatment for analysis of bone merrow cells. Although siides
were prepared for these animals, they were not examined.

3) Although pre-test body weights were provided » body weights at study
termination were not reported. -

4) Atfthough 6 rats/sex/dose were. treated and sacrificed, and bone marrow
slides were prepared for all treated rats, generally slides were axamined from
onty 5 rats (or less) of each dose group.

o

Results

A. Genera! observations: No effects of treatment on physical appearance
wer2 apparent. Datz for clinical signs were submitted as individual! animal
data. Data for body weights were submittec as 3 summary table of pre-treatment
weights; no differences between test groups were apparsnt. The effect of
treatment on body waights could not be assessed since post-tresatment values
were not submitted.

B. Cytogenetic Aralyses: Cells were examined only for 6, 12, and 24 hours
after treatment with acetochlor; cells from animals sacrificed 48 hours after
treatment were not examined for Cytogenetic abnormalities. Data were submittaec
3s summary tables and as individual anims) tindings.

No effect of treatment on the frequency of chromosomal aberrations, the
mcda! number (i.e. the average number of chromosomes/metaphase), or the mitotic
index was apparent at 6, 12 or 24 hours aftter treatment.

Numerous discrepancies between The number of animals examined, as reportec
in the summary tables, an¢ the number of an imals for which data were reported i~
the individual animal data were noted. The number of animals reported as
examined in the summary tables in many cases was less than the number of animails
with individua! data reported. In some cases, data were reported for animais
from which "0" cells were examinéo're.g. #0777Q7 (Group-2, 24 hours) and #7777
(Group 5. 24; hours).

Thesz data are *abulate< in Table ! of this review.

. . 203
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_able 1. Number of Animals Examined for Chromosomal Abnormalities? lj?

Time of Sacrifice

Group Test material Dose 6 hours 12 hours 24 hours
1 Corn Oil 5 mi/kg 9/120 10/10 10/11
2 Mitomycin C 5 mg/kg - - 8/11
3 Acetochl!or 40 mg/kg s/ 10/11 10/11
4 Acetochlor 150 mg/kg 6/12 10/10 10/10
5 Acetochlor 500 mg/kg IRVAR 10/10 8712

@data excerpted from submitted study.

Saumber of animals with resul+s reported ia individua! anima: data/
aemher of animals with resutfts reported in summary table.

Discussion

No effect of treatment on +he incidences of chromosomal ‘abnormalities was
apparent. No effect of treatment on the mitotic index was apparent, thercfore
there is no evidence that +the test substance reached the target tissue, the
bone marrow, in sufficient ccncentration to produce a toxic effect. Although
slides were reportedly prapared for the 48 hour sacrifice, they 2pparently were
not examimed. ‘ .

Significant discrepancies were noted by the raviewer batween +he results
of chromcsomal examinztions 3s reported in the summary table and the data con-
tained in the individual animal data appendices. For 8/13 reported results,
the number of animais with actuai data was less than the number of animais
reported as examined in the summary table. For two animals, data were reported
although the individual data indicated that "0" cells were examined for These
animais. These discrepancies are sufficient cause for an audit cf the supporting
raw data.

Classification: Unacceg'rable Deficiencies as noted.
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A copy of the "material and methods" section from the invest-
igators®’ report :s appended.

A. MATERIALS:

1. Test compound: Acetochlor(MON 097), Description: Amber-Purple
Liquid, Lot#: Dayton RDNT 08001, Purity: 96.1%, contaminants:
not provided.

EHL Substance Identification Code: T830072
Stated Stability: Stable for > 2 years @ 80°F
Received: Aug. 24, 1983 from Monsanto Agricultural Products Co.

2. Test animals: Species: Albino Rat, Strain: Sprague-Dawley, Age:
approximately 26 weeks, Weight: Males:198.0 to 248.0 gms,
Females:141.0 to 180.0 gms (at start of study).

Received: September 6, 1983.

The animals were kept under standard animal care conditions
(see attached materials and methods.)

Source: Charles River Breeding Laboratcory, Portage, MI.

B. STUDY DESIGN:

l. Animal assignment

A total of 70 animals per sex per dose group were used.: : The
animals were assigned by computer randomization (EHL KRONIX)‘to
the following test groups: : o

“Dose 1n  Main Study interim Sac.
Test diet 24 months 12 months
Group {ppm) male female male female
1 Cont. 0 60 60 10 10
2 Low (LDT) 40 60 60 10 10
3 Mid (MDT) 200 60 60 10 10
4 High(HDT) 1000 60 60 10 10

2. Diet Preparation

Diet was prepared “approximately weekly"™ and stored at room
*emperature (apparently). Samples of treated food were analyzed
for stability at room temperature and when refrigerated. “Dietary
Level Verification" was checked on all dietary levels at during
first 6 weeks and week 89 and on "one level/week otherwise".

Results - A signed cover sheet for the Appendix (III) containing the"
chemistry data was provided. Methods for determination were provided.

Test material stability was found to range from 94.6 to 99.8%
purzty over a 2 year period.
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Primary Reviewer: Stephen C. Dapson, Ph.D. MC'OW?/ /(CO

Review Section V, Toxicology Branch/HED (TS-769C) 71t
Mutagenicity Secondary Reviewer: Irving Mauer, Ph.D. 449;7
Review Section VI, Toxicology Branch/HED (TS-769C) M

Section Head Sign Off: Quang Q. Bui, Ph.D., D.A.B.T. éé—-,ﬂgul.

Acting Section Head, Review Section V, Toxicology Branch/HED (TS-769C}

I. Study Type: Mutagenicity = IN VIVO Mouse Micronucleus Test
Guideline §84-2

Study Title: IN VIVO Micronucleus Assay in Mice with Acetochlor

EPA Identification Numbers: EPA ID No. 3F2966 a=d 534-GU1I
EPA Accession No. 266002
EPA Record No. 185604
Shaughnessy No.
Caswell No. 3B
Tox. Branch Prcject No. 7~0375
Document No.

Sponsor: Monsanto Compan
1101 17th Street, N.W.
Washington, D.C. 20036

Testing Laboratory: Hazelton Biotechnologies Corporation
9200 Leesburg Turnpike
Vienna, Virginia 22180

Study Number(s): Report No. HL-84-405
Project No. 241-207
R.D. No. 685
Special Report No. MSL-5723

Study Date(s): June 2, 1986 (March 13, 1985)

Study Author(s): Compiled by F.L. Groya
Joy Cavagnaro, Ph.D.
Thomas Cortina

Test Compound: MON 097 (also known as Acetochlor)
Purity = 96,7%
Description: a dark red liquid
Lot Number: Dayton Batch 18 (BA~18)
Date: June 1, 1983

Vehicle(s): Corn 0il
~ from C.F. Sauer Co.
Lot No. 5252&_
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Positive Control(s})!: Cyclophosphamide
from Sigma 005977
Lot No. 123P-0283 /é/

Dose(s): Vehicle Control - Corn Oil at 10 ml/kg
Positive Control (Cyclophosphamide) 40 mg/kg
MON 097 - single doses of 200, 660 or 2000 mg/kg
administered by oral gavage at a dosing
volume of 10 ml/kg.

Test Animal(s): Male and female CD®-1 mice
received from Charles River Breeding Laboratories,
Inc., Kingston, New York, October 17, 1984.
141 animals per sex
approximately 32-40 days old

This study was designed to evaluate the mutagenicity potential
of MON 097, administered orally to male ard female mice as determined
by micronuclei production in polychromatic erythrocyces (PCE).

II. Materials and Methods: A copy of the “Methods and Materials”
section from the investigators report is appended. The following
comments and highlights on the materials and methods are aoted:

Animals were kept under standard animal care conditions.
They were acclimated 41 days prior to study initiation. They
received Waynes F-6 Rodent Blox and "water® ad libitum.

The animals were "randomized via computer—-generated random
numbers®™ to the following groups:

Group n Male n Females Dose
1 - Vehicle Control 27 27 Corn 0i1l
2 - Positive Control 9 9 Cyclophosphamide 40 mg/kg
3 - Low Dose - MON 097 27 27 200 mg/kg
4 - Mid Dose - MON 097 27 27 660 mg/kg
5 - High Dose - MON 097 27 27 2000 mg/kg

All animals received 10 ml/kg once by oral gavage. Dosing
solutions were prepared fresh on day of administration. Dose
levels were based on range-finding study (provided in report, see
follewing "Results® section).

Clinical observations for "general appearance, behavior,
toxic and pharmacological effects®™ were noted "twice daily or
prior to sacrifice.” Body weights were taken prior to treatmernt
and at sacrifice.

S . o <
Nine animals per sex were sacrified at 24, 48 and 72 hours
(except for positive control where all animals were sacrificed at
24 hours).

T

o 216

it
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The cytogenetic techniques used are described in the attached
"materials and methods.® Six-hundred and twenty~five polychromatic
erythrocytes (PCE) were scored for the presence of micronuclei
from 8 of the 9 mice, chosen randomly, for each group and sex.

The numbers of normochromatic erythrocy’ s (NCE} were also recorded.,

-3

Statistical procedures were described, see attached "materials
a~d methods". Methods appear to be adequate to interpret results.

A Quality Assurance Statement was included.

IIZ. Results
A. IN VIVO Micronucleus Assay Dose Range Finding Study
Six animals per sex were used (CD® -1 mice approximately

32 to 40 days old). They received either 1000, 200C or 3000
mg/kg of MON 097 as a single oral dose in corn oil.

l. Mortality

One male in the 2000 mg/kg group and both females of the
3000 mg/kg group died.

2. Clinical Observations
The following clinical signs were noted (Table I),

Table I: Clinical Observation Datad

Dose (mg/kg): 1000 2000 3000
n= 4 3 3

Observations:
Urine Stains 4(2)7t 20(3) 12(3)
Soft Feces 2(2) 4(2) 2(2)
Slightly Depressed 2(1) 14(3) 4(3)
Depressed —— = 2(1)
Rough Coat - 5(3) 3(2)
Distended Abdomen - 10¢1) -
Eyes Squinted - -— 2(1)
Prostrate - - 2(1)
Tremors - - 2(1)
Labored Respiration - - (1

t = § observation (# animals)
2@ = Data extracted from HLA Project No. 241-207 Table 1.

There was an apparent dose-related increase in clinical observations.



3. Body Weight

There was a dose related decrease i- body weight gain (Table I1).

a =

1

The investigators determined that 2ZC20

Table II: Body Weight Gaina

Dose (mg/kg)

1000
2200
3000

005977

Body wWeight Gain
Male Female
1.0 gm 0.5 gm
0.5 ¢ =-3.5 gm
-105 gm -

* = animals died

Data extracted from HLA Project No. 241-207 Table 2.

Conclusions:

thus was the highest level to be tested in the

B. Primary Study

1. Mortaiity

2.

Eleven males and 12 females of the 2000 mg/kg group (HDT) died.

Clinical Observations

hours.

rough coat.

primary study.

mg/kg was the MTD,

j63

and

No abnormal observations were noted in the control and low
dose group at 24, 48 or 72 hours or in the positive control at 24
The mid dose group had a few animals with urine stains or

observations involving, urine stains, scft stool, rough coat,

depression, labored respiration, red stains on n

distended abdomen, tremors, and ataxia.

3.

Bo

dy Weight

The high dose, however, had significantly increased

ose and/or eyes,

The following Table III presents the body weight gaia dazata.
The investigators provided both group mean and individuai animal data.

a

Table III: Body Weight Gain (gms)a

Dose(mg/kg)

Control
Pos. Cont.
200
660

2G00

Data extracted

Hours

24 38
-1.3/-1.3%Y  0.3/-0.7

-1.6/-1.2 -

"0.6/"1:3 -0.7/-009
-l,é‘#O.S 0/1.5
-2.9/-0.6 0.9/-3.1"

= Male/Female

72
-0.1/-0.4
"001/-007

0.9/0.9
-0.2/‘2-4

from HLA Project No. 241-207 Table 5.

218
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Tne provided data were variable, and therefore no definite
conclusion could be drawn. The investigators stated that: "In
general, animals weighed at 24 hours, including coatrol, exhibited
slight weight loss following treatment, while 48 and 72 hour
animals varied between slight body weight loss and slignt gain.
The group 5 (2,000 mg/kg) 24 hour males, 48 hour females, and 72
tour females showed a slightly larger loss of body weight"®.

4. Cvtogenetic Analysis

The investigators provided summary and iadividual animal
data. The attached Table 2 from the iavestigators report presents
the summary data. No effect on incidence of micronucleated
polychromatic erythrocytes was noted between the 3 MON 097 test
groups compared to the solvent contrcl. The positive control,
however, showed a statistically significant increase in PCE
micronuclei. The ratio of polychromatic (PCE} to ormochromatic
(NCE) erythrocytes is presented on attached Fable 4 (from the
investigators report). The investigators noted a decrease in
PCE:NCE ratio in the high dose at 72 hours. They attributed this
to the onset of stem cell toxicity. 7They further stated that
"According to Schmid (1976), the ratio of PCE:NCE in animals of
similar age as used for this study should be about 1.1".

IV. Conclusions

Under conditions of this test the high dose level of MON (027
(2000 mg/kg) exhibited mortality and signs of clinical toxicity.
No evidence of an increase in micronucleated polychromatic
erythrocytes was noted at the dose levels tested in this study.

V. Core-Classification: Acceptable.
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a‘ N\ vl § UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
e &g WASHINGTON, D.C. 20460
’1‘ w‘c
FEB 3 IS8
QFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM
SUBJECT - 524-EUP-56: Renewal of temporary tolerances and an Experimental

lise Permit (EUP) for Harness® Herbicide (Acetochlor).
Caswell #3B, Accession # - . Tox. Proj. #7-0206

T0: Robert Taylor (12)
Registration Division (TS-767C)

FROM: Winnie Teeters. Ph.D. N PO Tadoe -29-%7
- Pharmacologist, Section V
Tox./HED (TS-769C)

THRU: ~ Quang Bui, Ph.D. 1 élgﬁrzdu; 2-3-87
Acting Section Head, Section V W%
Tox./HED (TS-769C) /% 213187
and

Theodore M. Farber, Ph.D.
Chief, Toxicology Branch
Hazard Evaluation Division (TS-769C)

CHEMICAL: Acetochlor (2-chloro-N-[ethoxymethyl ]-N-[Z-ethxl -6-methyl
phenyl] acetamide), MON 097, CP 55097. Harness® is an EC
formulation containing 86.4 - 86.5% A.l.

ACTION REQUESTED: Reyiew requests for renewal of temporary tolerances and an
EUP for Harness® Herbicide. No additional data were submitted.

The EUP Program: An amended experimental program is being proposed, with only

~ 2200 pounds being requested for use under the renewed program,

This amount will be applied over a two-year program in 13 states to
1100 acres. '

Requested Renewal of the following Temporary lolerances:

Corn (grain) 0.1 ppm
Corn (forage and fodder) 0.5 ppm
Eggs .02 ppm
Milk 0.02 ppm
Beef tissue 0.02 ppm
.. Hog tissue 0.02 ppm
# Chicken tissue 0.02 ppm ),

P

#

- 23
On March 20, 1980, the Agency approved a crop destruct EUP forl aceto-
chlor (now Harness® Herbicide) for use on corn, soybeans, peanuts and

e Ty - .
-« * .

% -

Historx:

L)

. -



2 . 145
grain sorghum. On Feh. 10, 1982. temporary tolerances for acetochlor on
corn(all grain 0.1 ppm) and soybean grain (0.4 ppm) were granted. The EUP
and temporary tolerances were allowed to lapse om March 20, 1985, A petition
(3F2966 & 524-6UI) for permanent tolerances and data submitted with an EUP
and Petition (524-EUP-65/2G2797 and 3G2791) for temporary tolerances were
reviewed earlier (memo of Teeters to Taylor. Aug.. 5. 1985) and it was
recommended that the permanent tolerances were not supportec by the available

data: furthermore, acetochlor was found to be an oncogen in both the rat
and mouse,

Recommendations: Studies for acetochlor in our files are adequate to support the
requested renewal of the EUP and temporary tolerances, except for
an acute inhalation study with the formulation, a subchronic, or longer term,
feeding study in a non-rodent (the 119-day dog feeding study [Pharmocopathics
Res. Labs. #792G, 10-10-80] did not establish a NOEL and the l-year dog feeding
study [Pharmocopathics Res. Labs. #PR-80-008, 10-14-81] was classified as Supple-
mentary Data) and a mutagenicity study for chromosome aberration (Hazleton Labs.
America #83-006, 5-14-83 was Unacceptable).

However, the following information should be considered when decisions are
made regarding these requests:

Acetochlor had been fcund in chronic studies to be oncongenic-in both mice
~and rats, and chronic systemic toxicity has not been adequately defined. A new
study is necessary to establish a NOEL for chronic toxicity. See memo of Teeters
to Taylor, 8-5-85. :

A risk assessment (memo of Lacayo to Teeters, 5-4-86) based on the findings
in these oncogenic studies estimates a worst case potency of Q;* (mg/kg/day) to
be 10-2 for humans: for mice and rats the corresponding values are 10-3 and 10-2,
respectively.

In an informal note from Lacayo using tolerances the same as the ones requested
in this action, except that 0.02 ppm each in goat. horse and sheep tissues were in-
cluded, the dietary risk to humans was estimated to be 3.3 X 10-0 (see memo of Teeters
to Taylor, 5-15-86), indicating there appears to be only a minor risk from dietary
exposure at requested tolerance levels (including the extra tissues). But the risks
to applicators have not been assessed.

Furthermore, acetochlor is one of a series of closely related analogs having
oncogenic activities (memo of Teeters to Engler, 8-23-85). In a draft “"Peer re-
view of Acetochlor” (Jan. 21, 1987) it was concluded that there is evidence that
acetochlor meets the criteria for Group B2- Probable Human Carcinogen.

Summary of data in our files to support these regue<ts:

. Memo of Teeters to Taylor, 8-5-85. (Petition 3F2966 & 524-GUl and 524-EUP-
56/2G2797 and 3G2791.) Studies with acetochlor {MON 097, CP 55097).

1. Subchronic 21-day dermal, IRDC Study #IR 80-356, 12-11-81.

LOEL for systemic effects (mortality and decreased weight gain):
1200 mg/kg (HDT).
NOEL for systemic effects: 400 mg/kg

no 232
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LOEL for dermal irritaton- 100 mg/kg (LDT)
NOE1 for dermal irritation- not established

Core minimum.

2.

3.

a4,

Dermal sensitization. (MON 097 technical). Bio/Dynamics, Inc. Study
#8D-82-204, 4-13-83.

Positive dermal sensitizer

Core mininum

Dermal sensitization. (MON 097, 8 ibs/gal EC formulation. Harness®).
Bio/Dynamics, Inc. Study #B8D0-82-205, 4-13-83. :

Positive dermal sensitizer

Core minimum

In Vivo bone marrow chromosome study, Hazleten Labs. America, Inc.
Study #HL83-006, 5-24-83.
No evidence of chromosome abnormalities imduced, but the study

is Unacceptable.

Rat hepatecyte primary cuiture/DNA repair test, Pharmacon Res.
Internat'l, Inc. Study #PK-52-151, 2-17-83. .
No evidence of inducement of unscheduled DNA synthesis.

Study is Acceptable.

Mouse lymphoma assay., SRI Internat'l Study #SR-81-150, Aug.-82.
Positive mutagen only in the presence of metabolic activation.

Study is Acceptable.

CHO/HGPRT gene mutation assay, Monsanto Environmental Health Lab.
Study #ML-82-281, 6-9-83.
Weakly positive at near-toxic doses, but the vehicle used
(alcohol) did not appear to be inert in the assay.
Study is Acceptable.

Rabbit teratology studies, IRDC, Pilot Studies #IR-79-292, Primary

Study #IR-79-293, 11-24-81. :
Two pilot studies are Invalid Data: the third pilot study is
Supplementary Data as a range-finding study.

The primary study is also Supplementary Data and a new study
is requested: insufficient numbers of litters were available to
Tully assess the teratogenic potential.

9. Two generation reproduction study in rats. IRDC Study #IR-80-053,

12 16-82.
Reproductive NOEL: 500 ppm
Reproductive LOEL: 1500 ppm (based on decreased body weight
gain of Fyp pups)
Systemic NOEL: <500 ppm based on absolute and relative
organ weight: decreases for ovary weights in F; females, de-
creases for pituitary weights for Fy and Fzy males. increases
for thyroid weights in Fip and Fyp pups.

Minimum Data
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10. Metabolism study with rats, Hazleton Raltech, Inc. Study #MSL-2824,
June-83.

Little (0.5%) eliminated via lungs: >70% excreted within 48 hrs.,
preferentially in urime, Elimination is biphasic with a fast
half-1ife of < 10 hrs. and a slow haif-1ife of 128-286 hrs.

Early metabolites are mainly mercapturatas: .later ones were
sulfoxides, sulfones, and sulfates: over 20 metabolites were
identified. Less tham 1% of parent compound is excreted un-
changed in feces. There was retention of 2-2.5% of dose in RBC
due to covalent bindimg to hemoglobin.

Core Guideline

11. One year feeding study in dogs. Pharmacopathics Res, Lab. Study
#PR-80-008, 10-14-81.

Dogs at 40 mg/kqg (HDT) showed testicular atrophy accompanyied
by decreased absolute and relative (to body weight) testicular
weight , decreased body weight gain of males and decreased terminai
body weight of females. There is also suggestive evidence at this
level for anemia and hepatotoxicity but a NOEL and LOEL cannot
conclusively be determined for these effects at lower levels
because of control data variability and the wide range of normal
values for these parameters established at the testing facility.

Supplementary Data

12. Chronic toxicity and oncogenicity study in rats, Pharmacopathics
Res. Labs. Study #PR-80-006, 5-20-83.

Oncogenic NOEL: 1500 ppm

Oncogenic LOEL: S000 ppm -increased incidence of liver carcinomas
and thyroid follicular cell adenomas in males.

There were positive trends for hepatic carcinomas in females and
thyroid follicular cell adenomas in males.

Systemic LOEL: S00 ppm (LDT) based on organ weight effects and
decreased body weight in males.,

Systemic NOEL was not astablished. One must be established in a
new study.

The high level {5000 ppm) also increased incidences of polyar-
teritis of the testes and arteries of males and liver necrosis
and alveolar histiocytosis in females. Mortality was increased
in females and food consumption was decreased in both sexes.

Minimum Data

13. Oncogenicity study in mice, Pharmacopathics Res. Labs. Study
#PR-80-007, 5-4-83.

Oncogenic NOEL- < 500 ppm (LDT). There were increased inci-
dences cf: liver carcinomas in high level males, total tumors
in females of all lewvels, carcinomas of the Tumgs in low and
high level females, uterine histiocytic sarcomas in females of
all levels and total benign ovarian tumors in mid level females.
There were positive 1inear trends for: 1iver carcinomas ir
both sexes, and pulmonary carcinomas, total lung tumors, ovarian
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benign tumors and kidney adenomas in females.
Mon-neoplastic lesions included an increase in interstitial ne-
phritis in both sexes of the high level(5000 ppm).
Systemic LOEL: 500 ppm(LDT) based on increased liver and kidney
weights in males.

Minimum Data

Memo of Dykstra to Taylor, dated 3-21-84 for PP# 1G 2454. These data are sum-
marized as follows:

1. Acute oral LDgg. Rat, Mon 097, 2953 mg/kg (both sexes). Category
11, Minimum Data. Environmental Health Laboratory Report #80-49.
10-15-80. i

2. Acute dermal LDsgp. Rabbit, Mon 097, 3667 mg/kg (both sexes), Category
111, Minimum Data. Environmental Health Laboratory Report #80-48,

10-15-80. -

3. Primary dermal irritation. Mon 097, P.I1.=0.6/8.0, Category 1V,
Minimum Data. Environmental Health Laboratory Report #80-50.
IE-I 5 ‘§0 -

4, Primary eye irritation, Mon 097, scores for unwashed = 18.8/110, for
washed = 1.2/110, Category II, Minimum Data. Environmental Health
Laboratory Report #80-51., 10-15-80.

5. 91-Day feeding, Rat, CP-55097, NOEL = 800 ppm
LOEL = 2000 ppm based on body weight
loss and food consumption decrease, Minimum Data. Pharmacopathics
Report #7914, 10-10-80. .

6. 119-Day feeding, Dog, CP-55097, NOEL <25 mg/kg/day (LDT), dose-
related elevated SGPT - Minimum Data. Pharmacopathics Report
#7920, 10-10-80.

7. Teratology, Rat. CP-55097, Negative at 400mg/kg/day
Fetotoxic NOEL = 200 mg/kg/day
Maternal NOEL = 200 mg/kg/day
Minimum Data. IRDC Report #401-066, 10-15-80.

8. Mutagenicity, Ames Salmonella Assay, CP-55097, Negative for strains
TA-98, 100, 1535 and 1537, with and without mouse and rat
microsomal preparations. Minimum Data. Monsanto Report
# MRC-DA-838, 12-5-78.

bar: 235
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Data Evaluation Record cpases
Study Type: In vivo cytogenetics in rats,
Study ldentification: "In Vivo Bone Marrow Chromosome Study in Rats with
Acetochlor (MON 097)".
Lab. performing study: Hazelton Laboratories America, Inc.
Vienna, V2 22180
Sponsor: Monsanto Agricul+ural Products Co.
St. Louis, MO. 63167
Study no.: HL 83-006
Project no.: 241-145 (Hazeltcn)
Accession no.: 071970
Report date: May 24, 1983
Submitted to EPA: 9/22/83
Study director: Michael G. Farrow, Ph.D.
Reviewed By: D. Stephen Saunders Jr., Ph.D. 9 Y{ /
Toxicoiogist, Section V ,
TOX/HED (TS-765}
#4
Approved By: Irving Mauer, Ph.D. - ﬁ)/cff
Geneticist, Toxicology Branch -
Hazard Evaluation Division (TS-769)
Conclusions: No effect on the incidence of chromosomal! abnormalities was,‘ap-
parent. No effect on mitotic index was z2pparent, therefore there was no evi-
dence that the test material reached the bone marrow in sufficient concentration
to produce a toxic effect. Numerous discrepancies in the results reported in
the summary tables vs. individual animal data were noted.
Classifica*ion: Unaccepracie Deficlencies as noted.
Materials and Methods
A. Materials- (1) Test chemicals: Acetochlor (MON 097), a "brown liquid",
95-3% aoio
Positive control: Mitomycin C (Sigma Chem. Co.), assumad 100% a.i.
Mitotic arrest- colchicine; supplier, purity not stated.
(2) Doses tested: Acetochlor- 40, 150, and 500 mg/xg by i.p. injecTion.
vehicle control- corn cif, 5 mi/kg.
positive control- Mitomycin C, S mg/kg
mitotic arrest- colchicine 2 mg/kg.
{(3) Test 2nimai: Male an¢ female Sprague-Dawley CO albino rats, obrained ‘rom
Charles River Breeding Laboratories, Kingston, N.Y. . 236
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Table 1. Number of Animals Examined for Chrcmosomal Abnormalities?

Time of Sacrifice

Group Test material Dose 6 _hours 12 hours 24 hours
1 Corn 0il 5 mi/kg 9712b 10/10 10/11
2 Mitomycin C 5 mg/kg - - 8/11
3 Acetochlor 40 mg/kg 9/11 10711 o/
4 Acetochlor 150 mg/kg 6/12 10/10 10/10
5 Acetochlor £00 mg/kg IRVAR 10/10 8/12

3data excerpted from submitted study.

Phumber of animals with results reported in individual animal data/
number cf animals with results reported in summary table.

Discussion

No effect of treatment on the incidence of chromosoma! -abnormalities was
apparent. No effect of treatment on the mitotic index was apparent, therefore
there is no evidence that the test substance reached the target tissue, the
bone marrow, in sufficient concentration to produce a toxic effect. Although
slides were reported!y prepared for the 48 hour sacrifice, they apparentiy wers
not examined. ’ i

Significant discrepancies were noted by the rewiewer between the results
of chromosomal examinations as reported in the summary table and the data con-
tained in the individual animal data appendices. For 8/13 reported results,
the number of animals with actual data was less thanm the number of animals
reported as examined in the summary table. For two animals, data were reportec
although the individual data indicated that "O" celfs were examined for these
animals. These discrepancies are sufficient cause for an audit of the supporting
raw data.

Classificat n: Unacceptable Deficiencies as noted.
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Page is not included in this copy.

Pages 2%% through 1LY¥2 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

X_ FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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00769700

Geneticist, Toxicology Branch
Hazard Evatuation Division (T1$-769)

Data Evaluation Record 4386
Study Type: 1n vitro rat hepatocyte DNA repair assay.
Study ldentification: "Rat Hepatocyte Primary Culture/DNA Repair Test."
Lab. performing study: Pharmakon Research International, Inc.
Waverly, PA 18471
Sponsor: Monsanto Agricultural Products Co.
St. Louis, MO. 63167
Study no.: PK 82-151 (Monsanto)
Project no.: © PH 311-M0-001-82 (Pharmakon)
Accession no.: 071970
Report date: 2/11/83
Submitted to EPA: 9/22/83
Study director: Robert W. Naismith, Ph.D.
Reviewed By: D. Stephen Saunders Jr., Ph.D.
Toxicologist, Section V D » 2[2/?5
TOX/HED (TS-769) s
oA
Approved By: irving Mauer, Ph.D. / 47/;743

Conclusions: No effect of treatment on the rate of thymidine incorporation was
apparent at doses of 0.032 to 3.2 ug/well. Doses of 10.6 to 320 ug/well were
reported as "cytotoxic", however the criteria for this assessment, or any data
obtained from these cells, were not submitited. The purity and method of dose
caiculation for the test article were not supplied, and it is not clear whether
the technical grade of active ingredient was tested in this assay.

Classification: Unacceptable Deficiencies as noted.

Materials

(1) Test chemicals: Acetochlor (MON 097), a "colorless, pale yellow liquid",
Lot ANBP1737813, 7 =.i. nzt stated.

Positive control: 2-AAF (Aldrich Chem. Co.), % a.i. not stated.
Vehicle control- DMSO (Mallinkrodt, inc.), purity not stated.
(2) Doses tested: Acetochlor- 0.032 ug/well to 320 ug/well.
| vehicle confrol— OMSO
positive control- 2-AAF, 1 x 1074M.
(3) Test system: Rat hepatocytes isolated from the liver of male Fischer-

344 rats, obtained from Charles River Breeding Laboratories, Wilmington, Mass.,
"or any USDA acceptable source®.
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Methods

A photocopy of the submitted methods is appended. The methods were reviewea
and the following points were noted:

1) The criteria for assessing cytotoxicity were not stated.

2) The method for calculating doses was not stated. Since the doses were
reported as "ug/wel!", and the test substance was supplied as a liquid, the
density and purity of the test material were required to calculate doses. 1If
the investigators assumed a density of 1.0 and purity of 100%, it should be so
stated. Further, since the test material in the in vivo cytogenetics study
(Monsanto #HL 83-006) was a brown liquid, with repcrted purity of 96.3% a.i.,
it is not clear whether the technical material was tested in The present study
since it was described as a "pale yellow liquid".

Results/Discussion

No effect of treatment on the rate of incorporation of 3H—Thymidine by
hepatocytes in vitro was apparent at doses of 0.032 ug/well _to 3.2 ug/well.
Doses of 10:6 ug/well and above were reported as cytotoxic, however the criteria
for this assessment were not provided, nor were any effects of treatment on
thymidine incorporation by these cells reported. The positive control, 2-AAF,
induced aboyt a 100-fold increase in incorporation of thymidine, demonstrating
that the fe%f system could respond appropiately to a known mutagen. These data
are presented in the table below (photocopied from the submitted study report):

r

Net Nuclear Grains

Treatment Concentration Triplicate Cultures
x + s.d.

Untreated 0.0 2 0.1
DMSO -4 0.2 £ 0.2
2AAF 1x10 M 52.7 £ 9 .5%e
MON 097 0.032 ug/well 0.5 = 0.4
MON 097 0.106 ug/well 0.3 £ 0.4
MON 097 0.32 ug/well 0.7 £ 0.6
MON 097 1.06 ug/well 0.6 £ 1.0
MON 097 ‘3.2 ug/well 0.4 £ 0.5
MON 097 10.6 ug/well Cytotoxic
MON 097 32.0 ug/well Cytotoxic
MON 097 106.6 ug/well Cytotoxic
MCN- 097 320.0 ug/well Cytotoxic

**Positive finding. Mean net nuclear grain count of five Or greater than -the
vehicle control.

Classification: Unacceptable Inadequate identification of test article; method
of dose calculation not adequately described;
criteria for cytotoxicity or data from these
cells not submitted.

$
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Page is not included in this copy.

Pages L5 through LY¢ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

x; FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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CASWELL Fi1E
o““tﬂ Sr.,%
W e W -
g \\ 2 ;é ~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%, e‘f WASHINGTON, D.C. 20460
)4‘ omott
005374
A 20 1986
OFFICE OF
PESTICIDRES AND TOXIC SUSSTANCKS
MEMORANDUM

SUBJECT: Response to Toxicology Branch Evaluation of
Acetochlor DNA Repair Assay in Hepatocytes.
EPA ID No. 524-348; TOX PN #1421/1412; Caswell #003B

TO: Robert Taylor (25)
Registration Division (TS-767)
FROM: D. Stephen saunders, ph.p. \ - -
Toxicologist, Section Vv \bwjd 8/ h/ % '0
TOX/HED (TS-769) Vad
THRU: Irving Mauer, ph.D. af_}/ ’fﬁ
Senior Geneticist, Toxicology Branch
and , .
Laurence D. Chitlik, DABT L,
Head, Section v, To:'cicology Branch éa«r&-— y Ve e -
and - s B-19-
Theodore M. Farber, Ph.D. /% 2 (0 A r/"c/f;é

Chier, Toxicology Branch
Hazard Evaluation Division

Ac es

It is recommended that the acetochlor rat hepatocyte DNA
repair assay (study #PK 82-151 [Honsanto]/?ﬁ 311-MO-001-82
(Fharmakon]) be upgraded to Acceptable status. No evidence of
mutagenicity was Presented in this stud s and acetochlor ‘
should be considered as negative for pNaA damage in this agsay.

(con't)

. T V.




Response to Acetochlor DNA Repair Assay Page 2

Discussion
Cited Defjciency #1: The purity of the test material was

not stated in the study report.

Company response: "The test article, acetochlor (MoN
097) was supplied as a pale yellow liquid of 99.7% purity.
...This information was inadvertently omitted from frem the
final report and has since been added as an addendum (dated
Sept. 11, 1985, see attached)."™

EPA Comment: This deficiency is corrected by the svkmit-
ted additional information.

Cited Deficiency #2: The method for calculating doses
was not stated. Since the doses were reported as "ug/well™,
and the test substance was supplied as a liquid, the density
and purity of the test material were required to calculate
doses. If the investigators assumed a density of 1.0 and pu-
rity of 100%, it should be so stated.

Company response: "A weighed aliquot of the test article
was dizssolved in DMSO and serially diluted. 20 ul of each di-
lution were added to wells containing cells and media in a fi-
nal volume of 2 ml. Final concentrations of the test article
were expressed as ug/well or ug/ml. The Pharmakon dose prepa-
ration sheets have been included as part of the report adden-
dum (attached)." :

EPA_Comment: This deficiency is corrected by the submit-
ted additional information.
Cited Deficiency #3: The criteria for assessing cytctox-

icity were not stated.

Company response: "As indicated in the attached letter
from the study director: 'Cytotoxicity is ncted by cell de-
tachment, abnormal cell morphology, unusual cell staining and
overall decrease in grains relative to the solvent and un-
treated controls.' Data on these cells in not routinely in-
cluded in final reports but can be found in the raw data at
the testing laboratory.”

EPA Comment: This deficiency is corrected by the subtmit-
ted additional information. The criteria used by the investi-
gatcrs to establish cytotoxicity (detachment, altered morphol-
ogy, etc.) are fairly standard, and Toxicology Branch is sat-
isfied that potentially positive data have not been discarded
due to inappropriate definitions of cytotoxicity.

DSS:TOX/HED:8-15-86:FILE 2RESP3B

i~
(¥
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J‘\“o s'ﬂp" —
Y ¢ Y P T ENCY | ? L/
- UNITED STATES ENVIRONMENTAL PROTECTION AG
%}M N WASHINGTON. D.C. 20460
R | 006769
LERTY] ~ r je -
’ OFFICE OF
PTETICIDELS AND TOXIC SUBNSTANCES
MEMORANDUM

SUBJECT: Revi2w of rat dominant lethal assay; Record no.
233009/223010/223017/223015; EPA ID no.
3F2966/6G3345/524-GUI/524~-EUP-AT; MRID No.
403893-01; Proj. No.. 8-0777; Caswell No. 3B

TO: Robert Taylor/V.K. Walters (PM 25)
Registration Division (TS-769C)

FROM: James N. Rowe, Ph.D. ( (:.W/V' IZ‘“'
Section V, Toxicology Branch ¢ azl/es

Hazard Evaluation Branch (TS-769C)

THRU: Quang Q. Bui, Ph.D. ég«-«yé’s"b 4/17/33

Section Head

Section V, Toxicology Branch L Zs

Hazard Evaluation Division (TS-7690C) /f{’
£/%

Theodore M. Farber, Ph.D.

Chief, Toxicology Branch
Hazard Evaluation Division (TS-769C)

ACTION: Expedited review of a rat dominant lethal study:; Record
no.233009/223010/223017/223015; EPA ID no.3F2966/6G3345/524~
GUI/524~-EUP-AT; Accession No. 40389301; Proj. No. 8-0777; Caswell
No. 3B

RECOMMENDATIONS :

Unacceptably low pregnancy rates among control and low dose
animals associated with low mating activities in control males
limit the sensitivity of this study to adequately evaluate the
potential dominant lethality/reproductive toxicity of MON 097.

This study is designated unacceptable data and cannot be
upgraded. A new study is requested.

.x 251




007¢¢7
G0€7¢9

Reviewed By: James N. Rowe, Ph.D. /?é:
Section V, Toxicology Branch (TS-769C) él??k%" -
Secondary Reviewer: Kerry Dearfield, PhiD. ,-, 7 ;(kﬁ
Section V, Toxicology Branch (TS-769C) /@“7 7{ AL,

o218
DATA EVALUATION REPORT

Study tvpe: Dominant Lethal
Test svs : Rats, Sprague-~Dawley

Guideline: 84-2

Study Title: DOMINANT LETHAL/FERTILITY STUDY OF MON 097 IN
SPRAGUE~DAWLEY RATS

EPA ID NOS.: EPA ID NO. 3F2966/6G3345/524-GUI/524~EUP-AT
EPA MRID No. 403893-01
Caswell No. 3B )
Project No. 8-0777

Sponsor: Monsanto Company
St. Louis, MO 63110

Testing Laboratory: Monsanto Environmental Health Laboratory
645 S. Newstead :

St. Louis, MO 63110

Laboratory Proiject No.:; EHL-86008
Final Report Date: 10/11/87

Date of sStudy Completjon: 8/11/87
Study Author: M.W. Naylor, B.S., Study director

Quality Assurance: A statement of Quality Assurance is signed by
Arthur F. Uelner, Manager, Quality Assurance at EHL

Compound : MON-097, ID code T860008, Lot No. XLF-396 » purity
94.3% from Monsanto Agricultural Co., Date received 2/712/886,
purple liquid; chemical name is acetochlor.

CONCIUSIONS -~ EXECUTIVE SUMMARY:

Unacceptably low pregnancy rates among control and lcw dose
animals associated with low mating activities in contrel nales
limit the sensitivity of this study to adequately evaluate the
potential dominant lethality/reproductive toxicity of MON 097.

Recommendation: This study is unacceptable.

< A
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Methods: /4{ ?

A photocopy of the experimental methods is attached (see
Attachment 1).

The test compound was administered in the diet (0, 1100, 1000,
2000 ppm) for approximately 9 weeks to 4 groups of 30 male CD
(SD) BR rats each. At the end of the exposure period, each nale
was co~housed with a single untreated virgin female for up to 5
days. After a recovery period cf 2-6 days, the males were again
co-housed with a second untreated virgin female. A concurrent
positive control group of males (30) received a single
intraperitoneal injection (0.3 mg/kg) of triethylenemelamine
(TEM) 3 days before mating.

All animals were checked for mortality and morbidity twice daily.
Detailed clinical observations for males were performed weekly in
males until mating and in females immediately prior to mating.
Body weights were measured weekly in males wuntil mating, once
again at the end of mating and prior to terminal sacrifice while
females were weighed prior to mating. Fcod consumption was
determined weekly in males only prior to mating. Evidence of
copulation was determined by the presence of a copulatory plug or
by vaginal smear.

At the scheduled sacrifice time, males were examined externally
and internally by gross necropsy:; female reproductive organs
were examined for pregnancy status, number and state of
nidaticms, early resorption sites and corpora lutea counts.

Vehicle: Dietary feed: Ralston Purina RODENT CHOW No. 5002

Statistical analysis:
1) Dunrett's Multiple Ccmparison Test for body weights and food

consumption, 2) Mann-Whitney U test for preimplantation losses,
viable and non-viable implants expressed as both per pregnant
female and per corporea lutea/pregnant female, dead implants/
total implants and corporea lutea/pregnant female, 3) Chi-square
test for fertile males, number pregnant/number co-housed and the
number of females with >1 and >2 dead implants.

Results:

Analysis of test compound

Test compound purity and stablity and dietary test mixture -
homogeneity and stability were within acceptable 1limits. The
stability of the test substance compared with an analytical
standard was acceptable during the exposure period (97% of
standard concentration and 93% of standard concentration during a
three-month peried). Analysis for homogeneity of acetochlor in
dietary mix indicated an acceptable level of homogeneity for the

- - : ke 253
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low and high dose groups (0-15% variation from nomimal with
average variation of 4.3%). The dietary test mixture was stable
up to 14 days at room tamperature (within 10% of day 0
concentration) and when stored in the refrigerator for 36 days
(90-110% of day O value). Analysis of dietary concentration of
MON 097 weekly during the test period indicated that the
concentration in all dose groups was within acceptable 1imits of
the target value (85-100% of target).

Mortalitv/morbidity

There were no mortalities reported in this study and no apparent
treatment-related clinical signs of toxicity. .

Body weights

At the 2000 ppm dose level (HDT) there was a statistically
significant depression in mean male body weights (gm) by the end
of one week of treatment as compared with the control group and
which was evident throughout the exposure pericd, i.e.,:

HWeek 1 Week 5 Week 9
Controls 443.0 528.5 588.9
HDT 419.1%% 493.0%% 544.0%%

** Dunnett's Test (two-tailed), p<.01l)

Food consumption

There was a statistically significant depression (p<.01) in the
mean food consumption (gm/kg/day) during week one of test
substance administration (control, 61.4 gm; 1000 PPR, 54.8 gm;
2000 ppm, 48.8 gm). No statistically significant difference in
any dcse-group was observed thereafter for mean food consumptien.
Mean food efficiency (% food consumed converted to body weight)
was sporadic but generally lower in the high dose group as
compared to controls.

Fertiiity Data

A copy of the summary fertility data from the study report (Tabile
4) is attached (Attachment 2).

Meaningful analysis of the effects of acetochlor upon fertility/

dominant lethality is limited by the low pregnancy rate observed

in the control females (30/60, 50%) as well as in the low dose

group (28/60, 47%). A low fertility index in these males (21

males/30 pregnancies, 70%) was also noted in both dose groups.
Further, mating activity was quite low in the mated control group

(34/60 females co-housed, 57%). This suggests some difficulty in.
animal husbandry. As indicated by the study author (p. 11 of

report) the pregnancy rate (# pregnant/# co-housed) in the

negative controls was below the historical mean for this strain

of rat in their laboratory. The 50% pregnancy rate in the
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control group is not significantly different from the positive
control. It is questionable whether meaningful dose-related data
can be determined from the study. Also, it is uncertain that
other factors may have compromised this study, e.g., to alter the
control pregnancy rate. Therefore, the reviewer will not attempt
to discuss the additional parameters presented. It is noted that
the positive control &id produce statistically significant
effects for pregnancy rate, depressed number of corpora lutea,
increased resorptions, etc. This indicates that the rat strain
utilized is reponsive to the positive control, TEM. '

Gross mecropsy
No compound-related gross pathological effects were noted.

Q&




ACETOCHLOR Tox review (007697

Page is not included in this copy.

Pages 156 through T §7 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

x; FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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M % ) UNITED STATES ENVIﬁONMENTAL PROTECTION AGENCY |
.‘d WASHINGTON, D.C. 20460

_ | BEST AVAILABLE COPY)

) OFFICE OF
o~ PESTICIORS AND TOXIC SUSETANC

MEMORANDUM o .

SUBJECT: Structural Similarity of ACETOCHLOR To Other s
Positive QOncogens

FROM: W. Teeters, Pharmacologist i T 2o 3 -23-SS
Acting Head, Section V
Toxicology Bramch (TS~769C}
TO: Reto Engler, PR.D. |
Chief, Scientific Mission Support Staff
Toxicology Bramch (TS-769C} -

PR

On the following page are the chemical structures of
ACETOCHLOR and several close analogues (taken from a memorandum
of July’’29, 1983 to R. Taylor-from A. Mahfouz). All are °
. substituted chloroacetanilides excepts Allidochlor, which is
a chiloroacetamide. HMetolachlor is produced by Ciba-Geigy;
the others are all Monsanto products.

ACETOCHLOR is a positive carcinogen which induyces an
increased incidence of liwer garcinomas and thyroid follicuylar
cell adenomas in male rats (5000 ppm) and there was a positive
trend for hepatic carcinomas in females., In mice at doses of
500, 1500 and 5000 ppm, there were increased incidences of
liver carcinomas in high ievel m;’es, total luny tymors in
females of all levels, carcinomas’ of the lungs in low and
high level females, uterime histiocytic sarcomas in females
of all levels and total benign ovarian tumors in mid-level
females. There were positive linear trends for: liver
carcinomas in both sexes, and pulmonary carcinomas, total
lung tumors, ovarian benign tumors and kidney adenomas in
females (memorandum of August 5, 1985 to R. Taylor from
H. Teeters).

Additionally, ACETOCHLOR was weekly positive in the
CHO/HGPRT gene mutation assay at near toxic doses but the
vehicle used {alcohol) had some activity. [t was also positive
{with activation only) in the mquse lymphoma test, Negative
results were obtained in the Ames salmonella test and in two
tests which were unacceptable: the bone marrow chromosome
aberration and hepatocyte DNA repair tests.

4 Reir 260

N
2

N
uﬁwo’
1
h)
i




e —— TR T A WAL W VEAEBRARD WHLE JBIWELLEQ -
S 18 ol laiem P aen—as - e - .. PR

- ‘b ‘. 007697

BE

QN
SN A =iy
( }-{ e
z - oy 3
:# 5 Acatochlor

= . . - fﬂ,
\ - \ . mo c -~
- Z'"zﬂg- <, Ny 5"‘":-' .

-Nr
# / / - Al&d;;r : Yetolachlor "‘f/ &EEPD
&' | Gy
Q"/:N‘.o Badnd il .
N
- - —/7
_ g 1O . §frou= / '7 D
_ ,M B 3uzachlisT . PTopacalgr 7
: BEsr
. LT
X ' \\ .,‘:
e, ~_'_°|'_c"__q_ o
’ - O(z-G—CHz> N = .f.'
- L ar “s
/ Allidechior




SRS PP VRS RNy VN

The rat teratology study with ACETOCHLOR was negative at
a dose .of 400 mg/kg, and the rabbit study must be repeated.

decreased numbers of pupsSjlitter were seen at a cose_.of
5006 ppm in a rat reproducttve study with ACETOCHLOR.

ALACHLOR is also oncogenic. in both rats and mice. 1In
rats, it caused nasal turbinate (42 mg/kg)l and stomach tumors
{126 mg/kg) in both sexes and thyroid follicular adenomas in
males (146 mg/kg). In mice, there was an increased incidence
of lung tumors in females (260 mg/kg). (See memorandum f 6-
16-82 to R. Taylor from A. Manfouz).

BUTACHLUR (Machete™) causes stomach tumors (only defined
as masses at necropsy) in femaile rats (3000 ppm). (See
memorandum of 1-4-83 to R. Tayior from W. Dykstra.)

METOLACHLOR caused a sidniTicantly elevated incidence of

proliferative liver lesions (neoplastic nodules plus carcinomas

combined) at the highest dose level tested (3000 ppm) in
femaie rats. The mous2 oncoye=nic study was negative for
proliferative lesions. (See “"Peer Review. of Metolachlor®.)

PROPACHLOR (Ramrod™) and ALLIDOCHLOR {(Randox™) were bdoth
tested by Industrial Bio-Test taboratories and these long
term studies must be repeated.

cc: Acetochlor File, Caswell #3B
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iw 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
s 5 WASHINGTON, D.C. 20460
¢ snott® :
Z)C 29 198
OFFICE ©F
MR MORAND"M PESTICIDES AND TOGAL SUSSTANCES
SURJECT: Peer Review on Acetochlor.
FROM: Reto Fngler, Chief /’? . /74L——T‘
Mission Suprort Staff A are /-
Toxicoloay Branch/HED (TS-769) e - f’-uf = ,
TO: Addressees

Attached for your review and consideration is a packaqe

on Acetochlor consisting of

1. SAR discussion

2. Summary on Tox data (instead of l-liners)

3. DNER's 4-mutagenicity studies

Metaholism study
Lona=term rat study

Lond-term mouse study

A meeting to dAiscuss and evaluate the scientific issues
and determine the weiaght of the evidence has heen scheduled

for Thursday, September 12, 1985 at 10:00 AM in Dr. Farber's

office (Room #16, CM=2).

Attachments:

- ADNRESSEFS

Theodore Farber
William Rurnam
John OQuest
Donald Rarnes
Winnie Teeters
Steve Saunders
Laurence Chitlik
Louis Xasza
Rertram Litt

23
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SWBJECT: Structural Similarity of ACETOCHLOR To Other
positive Oncogens : -

= Talwrs v~

v
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W

FROM: W. Teeters, Pharmacoiogist
Acting Head, Section 'V
- . Toxicology Branch (TS-769C)
o Tz Reto Engler, Ph.D. b
Chief, Scientific Mission Support Staff
Toxicology Branch (TS-769C) -

on the following page are the chemical structures of
ACETOCHLOR and several close analogues (taken from a memorandum
of July 29, 1983 to R. Taylor-from A. Mahfouz}. All are
substituted chloroacetanilides excepts Allidochlor, which is
a chloroacetamide. Metolachlor is produced by Ciba-Geigy;
the others are all Monsanto products, o

ACETOCHLOR is a positiwe carcinogen which induces an
increased incidence of liver ¢arcinomas and thyroid follicular
celi adenomas in male rats (5000 ppm) and there was a positive
trend for hepatic carcinomas in females. In mice at doses of
530, 1500 and 5000 ppm, there were increased incidences of
liver carcinomas in high lewel m:’es. total luny tumors in
females of all levels, carcinomas of the lungs in low and
high level females, uterine histiocytic sarcomas in females
of all levels and total bemign ovarian tumors in mid-level
females. There were positive linear trends for: liver
carcinomas in both sexes, amd pulmonary carcinomas, total
lung tumors, ovarian benigm tumors and kidney adenamas in
females (memorandum of August 5, 1985 to R. Taylor from
W. Teeters).

Additionally, ACETOCHLCR was weekly positive in the
CHO/HGPRT gene mutation assay at near toxic doses but the
vehicle used {(alcohol) had some activity. It was also positive
(with activation only) in the mquse lymphoma test. Negative
results were obtained in the Ames salmonella test and in two
tests which were unacceptanie: the bone marrow chromosome
aberration and hepatocyte ONA repair tests.
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The rat teratology study with ACETOCHLOR was negative at
a dose of 400 mg/kg, and the rabbit study must be repeated.

pDecreased numbers of pupPsi/Iitter were seen at a dose of
5000 ppm in a rat reproductive study with ACETOCHLOR. )

ALACHLOR is also oncogenic.in both rats and mice. In
rats, it caused nasal turbinate (42 mg/kg) and stomach tumors
(126 mg/kg) in both sexes and thyroid follicular acdemomas in
males (146 mg/kg). In mice, there was an increased incidence
of lung tumors in females (260 mg/kg). (See memoramgum of 6-
16-82 to R. Taylor from A. Mahfouz).

BUTACHLOR (Machete™) causes stomach tumors (only defimed
as masses at necropsy) in female rats (3000 ppm). (See
memorandum of 1-4-83 to R. Taylor from W. Dykstra.)

METOLACHLOR caused a sidnificantly elevated incidence of
proiiferative liver lesioms (neoplastic nodules plus carcinomas
ccmbined) at the highest dose level tested (3000 ppm) in
female rats. The mouse omcoyenic study was negative for
oroliferative lesions., (See "Peer Review.of Metolachlor®.)

PROPACHLOR (Ramrod™) and ALLIDOCHLOR (Randox™) were both
_tested by Industrial Bio-Test Laborataories and these long
term studies must be repeated.

cc: Acetochlor File, Caswell #3
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20480

00458¢

SPFICE OF
PEBTICIDRS AND TOXIC SUSSTANCES

MEMORANDUM

SUBJECT:
TO:

FROM:

THRU:

CHEMICAL:

4

ACTICN RE

Paetition (3F2966 & 524-GU1) for Permanent Tolerances
(Acc#071962-72) and Review of Data Previously Submitted
with an EUP and Petition {(524-EUP-56/2G2797 and

3G2791) for Temporary Tolerances (Acc#248618-20) for
Harness® (Acetochlor)

Caswell #38
Robert T_ylor (25) -
Registration Division (TS-767C)
Winnie Teeters, Pm.D. W.72eT2er 3-5-85

Pharmacologist, Section ¥
Tox/HED (TS5-769C)

Laurence D« Chitlik, D.A.B.T. ﬁt //
Head, Section V ’ 85?{
Tox/HED (TS-769C) -

and [Z:aﬁg

Theodore M. Farber, Ph.D. —
Chief, Toxicology Branch 3%;7&3
Hazard Evaluation Division (TS-769C)

2 Chloro-N-Ethoxymethy|-N-(2 Ethyl-6-Methylphenyl)
Acetamide

CH3

/

\ - CHy-0-CHyCH3
T~ C-CHyC1

\ 0

CHoCH3

Synenyms: Acetochior, MON 097, CP-550%87
Harness® (an emulsifiable concentrate
containing 36.5% a.i. [CP=-550971)

QUESTEZID: Review s*udies submittad previously with a den = -
£.i7 and petition for temporary tolerances anc
recently submitted studies to support Mongant- 26‘8

Cremical Company®s request for registratio=z

5.
. - . X
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and establ!ishment of permanent tolerances for
Harness® in/on the following raw agricultural
commodities:

Corn (grain) ===-=-===--- -=== 0.1 ppm
(forage & fodder) ------ 0.8 ppm
Soybeans (grain) ——==—=csccec-w- 0.4 ppm
(forage & hay) ~--cec-w«- 5.0 ppm
Grain Sorghum {(grain) =------ 0.2 ppm
(forage & fodder) ------ 3.0 ppm
Peanuts (nuts) «~=—w=w==- w——== 0.4 ppm
(hullsg) ~e~emcccece- -= 2.5 ppm

Eggs and chicken tissue ----- 0.02ppm
Miik and beef tissuye ~~-==we- 0.02ppm
Hog tissyge ==—=-e-eec-cecccona- 0.02ppm

Recommendations:

At this time Toxicology Branch does not find the reguested
permanent tolerances supported by the available data. Further,
Acetochlor has been found to be a carcinogen in both the rat and
mouse. A risk assessment must be performed based om these
findings; this has been tentatively scheduied for the weex of
August 29, 1985 by the Mission Support Staff. T

Additionally, it is recommended that ths recently submitted
Pharmacopathics Research Laboratories' studies in *he mouse,
rat and dog ( Report Nos. PR-80~007, PR-80-006, PR-8B0-008, respec—
tively) be audited. The chromosome aberration assay performed
5y Hazleton Laboratories America !5 also a candidate study for
an audit (Study FHL-83-006)

Summary of Reviewed Data

The following is a summary of data reviewed in this action
submitted with the EUP and petition for temporary tolerances
{Acc#248618~-20; 524-EUP-56/2G2797 and 3G2791) and the petition
¢or permanent tolerances (Acc#CT71962-72; 3F2966 and 524- GUl)

L Subchronic 23-day dermal! teoxicity study in rabbits.
Acc. #248620, !Internationai Research and Development Cors.,
Study #IR-80-356, 12-11-i1GE1.

The LOEL for systemic effects (mortality and decreased
body weigh?t) was 1200 mg/kg (HDT); the NOEL for systemic
effects was 400 mg/kg. The LOEL *or dermal irritation

#was 100 mg/kg (LDT) and a MDEL for dermal ir-iTaticn was
not establismed. The stucy is classified as Core-Minimu~m.

Z. Derma! sensi*ization study in guinsa pigs with ¥MON J37
Technizal. Acc. #071375, Zios-dynamics lncora., Stugy
80-82-2904, 4-13-383, -
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Technical MON 097 was a positive dermal sensitizer.

3. Dermal sensitization study in guinea pigs with MON 097
8 Ibs/gal. E.C. Acc. #071970, Bio-dynamics Incorp., Study
# BD-82-205, 4-13-83.

The E.C. formulation of MON 097 was a posltive derma!
sensitizer.

4. In Vivo bone marrow chromcsome study in rats with
Acetochlcer (MON 097). Acc. #071970, Hazlieton Laboratories h
Amerlica, Inc., Study #FHL83-006, 5-24-83.

Under conditicns of the study, MON 097 gave no evidence
that it induced chromosoma! abnormalities, but the study
is Unacceptable because of several deficiencies. This
sfudy is a candidate for audit. For details see pages !
and 2 of review.

5. Rat hepatocyte primary culture/DNA repair tast. Acc. #071970,
Pharmacon Research International, Inc., Study #PK-52-151,
2-17-1983.

Under the conditions of the study, MON 097 did not appear

to induce unscheduled DNA synthesis, but the study is ) S
Unacceptable because of multiple deficienciess, See "Conclusicon™ e
in the review, page 1. 0

6. Evaluation of mutagenic potential of MON 097 employing
the L5178Y TK*/ - mouse lymphoma assay. Acc. #071970,
SR! tnternational, Study #SR-81-150, Aug.-1982

MON 097 was a positive mutagen in this assay only in
The presence of metaboiic activation. The study is

Acceptable.

7. CHO/HGPRT gene mutation assay with MON 097. Acc. #07197C,
Monsanto Environmental Health Lab., Study #ML-82-281,
£-9-1983.

MON 097 was weakly positive at near-toxic doses. However,
+nhe vehicle used (alcohol) uid not appear to be inert in
*he assay. The study is Acceptable.

8. Rabbit teratoiogy studies. Acc. #248620; Internaticnal
Research and Development Corp.; Pilot Studies fIR-76-
292, Finatl Recort #s 401-103, 401~-103a, 421-103b;
Primary Study #IR-795-293, 11-24-81.

- - -~ - H H - 27{‘},1
nere were 3 cllot tera“olcgy studies anc a primary study. i
“wo of *he silot studies (4C01-103,491-12%2) are classifies ¥

2s ldvalid Data. The third pilct study is classified
2° == 49V .
Suppiementarvy Tata as a2 dose range-finding study. S=ee

R
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rRecommendation" on page | of review for an explanation

ot these classifications for these pilot studies.

The primary study s also classified as Supplementary Data
and a new study is requested. Insufficient numbers of
litters were available to fully assess the teratogenic
potential so no conclusions were reached. See
"Recommendations™ on page | of the review for requested
additional data for this primary study.

Two Generation Reproduction Study in Rats. Acc. FO71969,
internationa! Research and Development Corp., Study #
IR-80-053, 12-16-82.

The doses were 500, 1500 and 5000 ppm. A sltight decrease
(about 20f) in litter size was noted at the high dose in

all matings. The high dose also caused decreasss in pup
body weight gain during lactation for both generations;

this effect was also seen in male Fzp pups of the mid level.

Chronic nephritis was Increased in females of the Fi gener-
ation fed the high level and a slight increase in prostatis
in this leve! may have been related to treatment.

Apparent treatment-related increases in Thyroid weights

were noted in low and mid dose Fip (male) and Fzp (male

and female) pups and in mid and high F; dams. Liver weights
(nonsignificant in males) and ratios were Increased in
mid(not statistically significant) and high F; pareats.
Pituitary weights were decreased in all doses of Fj adult
males( mean absolute only at low and high doses), and in

low and high dose Fzp male pups but were increased in low
Fip female pups. Decreases were also seen for ovary

weights for adult F; females fed ail levels.

The reproductive NOEL is 500 ppm and the LOEL is 1500 ppm
based on decreased body weight gain of Fpy pups.

The systemic LOEL is 500 ppm based on absolute and relative
organ weight: decreases for ovary weights in F; females,
decreases for pifuitary weights for F{ and Fp, mates and
increases for thyroid weights in Fyy and Fzp pups. The
systemic Noe! was not established.

The study is classified as Core- Supplementary because
of inadequate gross and histopathological examinaticns.
See discussion under "Protoco!" on page 1 of the review.

The Metabolism of Acetochior in the Laboratory Rat. Acc. #
071971 and 071972, Hazleton Raltech Inc., Report #
MSL-2824, June, 1983.

Acetocchlor was rapidly excreted (>70% within 48 hours)
with the urinary route accounting for about twice the
percen*age of the fecal route; pulmonary excretion was 3. 271
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insignificant. Elimination was biphasic with a rapid 004 £
(*+ 1/2 < 10 hrs) and slow (t 1/2=128-286 hrs) phase. "
Acetochlor was extensively metabolized, with less than

1% unchanged compound found in the feces and none detactable

In the urine. The early (<24 hour) metabolites were

mostly mercapturates and later cnes mostly sulfoxides,

sulfones and sulfates; 20 metabolites were identified.

Early conjugation with glutathione Is assumed.

The only tissue retaining significant amounts of labeled
Acetochior (about 2.5%) was the erythrocytes; their
turnover rate in the rat correlates wel! with the slow
phase of Acetochlor elimination. The radlocactivity was
covalently bound to hemoglobin and retention data suggested
a possible cumuiative effect on erythrocyte function.

Repeated doses of Acetochlor had little effect on excretion
kinetics; the single large dose Increased the half-lives
for the slow and rapid phases about S50%.

There did not appear to be any slgnificau?‘%bx differences
in the metabolism of Acetochlor.

The study is classified as Core Guide!line.

A one-year feeding study in dogs with MON 097. Acc. #248618-19,
Pharmacopathics Research Labora?ories, Study # PR-80-008,
10-14-81,

The dogs at the high dose (40 mg/ka) showed testicular
atrophy (6/6) accompanied by decreased absolute and
relative (to body weight) testicular weight, decreased
body weight gain of males and decreased terminal body
weight of females. There is also suggestive evidence at
the high level for anemia and hepatotoxicity but a NOEL
and LOEL cannot conclusively be determined for these
effects at lower dose levels because of the variability
of control! data during the study and the wide range of
normal values for “hese parameters established at the
testing facility. There is also suggestive evidance for
effects on adrena! weights.

Additional data are requested and the study has been
recommended for 2udit. See page | of the review for .
the requested infcrmation and the conclusions. The
study is classified as Supplementary Data.

MON 097: Chronic toxicity and oncogénicify study ih the
rat. Acc. #071962Z-65, Pharmacopathics Research Labora-
tories, Inc., Stuzy #PR-80-006, 5-20-1983.

|
The dose levels were 530, 1500 and 5300 ppm (25, 75 and 275 \
250 mg/kg). MON Z37 was carcinogenic to the rat; the o -
high level caused zan increased incidence ©o* liver carcin- \J
omas and thyroid “ollicular cell '‘adenomas in males.




007697

00458¢

There were positive trends for hepatic carcinomas in
femates and thyroid follicular cell adenomas in males.

The high level also caused Increased incidences of poly-
arteritis of the testes and arteries of males and liver
necrosls and alveolar histlocytosis in females. It
increased mortality in females and decreased food con-
sumptlion In both sexss. There was a dose-related decrease
in body weights of both sexes at the mid and high levels
and a decrease in males only at the low level.

Based on organ weight effects and decreased body weight in
males, the systemic LOEL is 500 ppm (25 mg/kg, LDT) and a
NOEL was not established; one must be established in the
rat in a new chronic study. The study Is classified as
Minimum Data, but it is recommended for audit.

13. MON 097: 24 month oncogenicity study in the mouse. Acc.
#071966-68, Pharmacopathics Research Laboratories, Inc.,
Report # PR-80-007, 5-4-83. -

Doses were 500, 1500 and 5000 ppm (75, 225 and 750 mg/kg/
day). MON 097 was a carcinogen in mice. There were in-
creased incidences of: liver carcinomas in high level. -
males, total lung tumors in females of all levels, car=-
cinomas of the lungs in low and high level females, uter-
ine histiocytic sarcomas in females of all levels and
total benign ovarian tumors in mid level females. There
were positive linear trends for: liver carcinomas in both
sexes, and pulmonary carcinomas, total lung tumors, ovarian
benign ftumors and¢ kidney adenomas in females. There was
an increase in interstitial nephritis in both sexes of
the high level. Treatment decrsased body weight and
increased mertality of both sexes at the high level.
Absolute and relative liver weights were increased in all
levels of males and in high level females. Absclute and
relative kidney weights were also increased in all leveis
of males.

Based on increased liver and kidney weights of males, the
LOEL for systemic effects is 500 ppm(LDT) and a NOEL was

not established. The study is classified as Minimum
Data. 1t is recommended for audit.

Data Gaps

The following studies are presently data gaps:

1. Chronic rat

2. Chronic dog

3. Reproduction .

4. Ter~atology in the rabbit . Fre. 273
: 5. MuTagenicity- structural chromosome aberration
T - other genotoxicity (ONA repair)




007697

- - ~ o~ r'd

-

Previously Reviewed Data

Datz submitted previously were reviewed by William Dykstra
in a memo of 3-24-81 for PP# 162454. These data are summarized
as follows:

1. Acute oral LDsg, Rat, Mon 097, 2953 mg/kg (both sexes),
Category 11, Minimum Data. Environmental Health .
Laboratory Report #£30-49, 19-15-80.

2. Acute derma! LDsg, Rabbit, Mon 097, 3667 mg/kg (both
sexes), Category (11, Minimum Data. Environmental
Health Laboratory Report #80-48, 10-15-80.

3. Primary derma! irritation, Mon 057, P.1.=0.6/8.0C,
Category 1V, Minimum Data. Environmentai Health
Labecratory Report #80-50, 10-15-80.

£ Primary eye irritation, Mon 097, scores for unwashed=
18.8/110, for washed=1.2/110, Category 11, Minimum
Data. Environmental Health Laboratory_Report
#80-51, 10-15-80.

S. 91-Day feeding, Rat, CP-55097, NOEL = 800 ppm
LOEL = 2000 ppm based on
;2. body weight loss and food consumption decrease, »
*-Minimum Data. Pharmacopathics Report #7914, 10-10-80.

119-Day feeding, Dog, CP-55097, NOEL <25 mg/kg/day (LDT),
dose-related elevated SGPT -~ Minimum Data. Pharmaco-
pathics Report #7920, 10-10-80.

7. Teratology, Rat, CP-55097, Negative at 400mg/kg/day
Fetotoxic NOEL = 200 mg/kg/day, Maternal NOEL = 200
mg/kg/day, Minimum Data. IRDC Report #401-066, 10-15-80.

4. Mutagenicity, Ames Salmoneila Assay, CP-55097, Negative
for strains TA-98, 100, 1535 and 1537, with and with=~
out mouse and rat microsoma! preparations, Minimum
Data. Monsaanto Report # MRC-DA-838, 12-5-78.
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Study Type: In vivo cytogenetics in rats.

Study ldentification: "lIn Vivo Bone Marrow Chromosome Study in Rats with
Acetochlior (MON 097)".
Lab. performing study: Hazelton Laboratories America, Inc.

Vienna, VA 22180

Sponsor: Monsanto Agricultural Products Co.
St. Louis, MO. 63167

Study no.: HL 83-006

Project no.: 241-143 (Hazelton)

Accession no.: G71970

Report date: May 24, 1983

Submitted to EPA: 9/22/83

Study director: Michae! G. Farrow, Ph.D.

Reviewed By: D. Stephen Saunders Jr., Ph.D. DS& ‘Z[L/Xf
Toxicologist, Section ¥V g

T5-7 '
TOX/HED  (TS-769) % il

Aoproved By: Irving Mauer, Ph.D. - f/é/f"-
Geneticist, Toxicology Branch - -

Hazard Evailuation Divisicn (TS-769)

Conclusions: No effect on the incidence of chromosomal abnormalities was ap-
parent. No 2ffect on mitotic index was apparen?t, ther=fore there was no evi-
dence that the test material reached the bone marrow im sufficient coancentration
4o produce a toxic effect. Numerous discrepancies in the resaits reported in
the summary tables vs. individual animal data were noted.

Classificaticn: Unacceptable Deficiencies as noted.

Materials and Methods

A. Materials- (1) Test chemicals: Acetochlor (MON 097), a "brown !iguid",
96.3%7 a.i.

Positive control: Mitomycin C (Sigma Chem. Co.), assumed 100% a.i.
Mitotic arrest- coichricine; supplier, purity noT stated.
{2) Doses tested: Acetochlior- 402, 15C, anc 500 mg/kg by i.p. injection.
ve~icle control= corn qil, 5 mi/kg.
scsitive control- Mitomycin C, 5 mg/%g

mitotic arres~- colchicine 2 =a/kg.

23) Test animal: “a' 2z and female Sprague-Dawley I3 alzino rats, ottained “-om /

%5, 275 \

Zharles River Breed!rzs Laboratories, Kings*ton, %.Y.

ENE Y
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Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following points were noted:

1) The tested doses were based on a range~-finding study (submitted as an
appendix) which demonstrated that 2/2 males and 1/2 females Injected i.p. with
a high dose of 1000 mg/kg died within 24 hours of treatment, whersas equal num-
bers of males and females treated with 100 or 308 mg/kg survived without any
apparent toxic signs. It was reported that "the test compound produced no ap-
parent effects on the mitotic indices of the animals which survived", however

the "normal|" range to which the investigators compared these resclits was not
stated.

2) it was stated in the subtmitted protocol +hat rats were to be sacrificed
at 48 hours after treatment for analysis of bone marrow cells. Although slides
vere prepared for these animals, they were not swamined. ’

3) Although pre-test body weights were proviided, body weights at study
termination were not reported. -

4) Although 6 rats/sex/dose were treated and sacrificed, and bone marrow
slides were prepared for all treated rats, generally slides were examined from
only 5 rats {or less) of each dose group.

Results

A. General observations: No effects of treatment on physical appearance
were apparent. OUava for clinical signs were submitted as individual animal
data. Data for bedy weights were submitted as a summary table of pre-treatment
weights; no differences between test groups were apparent. The effect of

treatment on body weights could not be assessed since post-treatment values
were not submitted.

B. Cytogenetic Analyses: Cells were examined only for 6§, 12, and 23 hours
after treatment with acetochlor; cells from animals sacrificed 48 hours after
treatment were noT examined for cytogenetic abnormalities. Data were submitted
as summzry tables and as individual animal findimgs.

No effect of treatment on the frequency of chromosoma! aberrations, the
mocal number (i.e. the zverage number of chromosomes/metaphase), or *the mitotic
index was apparent at &, 12 or 24 hours after treatment.

Numerous discrepancies between the number cf animals examined, as reporte:
‘n The summary tabies, and the number of animals for which data were raported i~
*he individual animai data were noted. The number of animals reported as
examined in the summary tables in many cases was less than the number cf animal:
«iTh ingividual data reported. In some cases, data were reported for animais
f-3m whicn "0" celtls were examined, e.g. #D77707 (Group 2, 24 hours) anz #3777

-~ = ¥ *
STILE 2, &5 NQUrsS. .

-

W
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-
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tabuiated in Table ° of this ~eview.
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ACETOCHLOR Tox review 007697

Page'2777 is not included in this copy.

Pages through are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

X, FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Table 1. Number of Animals Examined for Chromosomal! Abnormalities®

- Time of Sacrifice
Group Test materia! Dose 6 hours 12 hours 28 hours

1 Corn 0il 5 mi/kg 9/128 10710 10/11
2 Mitomycin C 5 ma/kg - - 8/11
3 Acetochlor 40 mg/kg 9/11 10/11 10711
4 Acetochlor 150 mg/kg 6/12 10/10 10/10
5 Acetochlor 500 mg/kg 1/n 10/10 8/12

8data excerpted from submitted study.

bnumber of animals with results reported in individual animal data/
number of animals with results reported in summary table.

Discussion

No effect of treatment on the incidence of chromosomal -abnormallities was
apparent. No effect of treatment on the mitotic index was apparent, therefore
there is no evidence that the test substance reached the target tissue, the
bone marrow, in sufficient concentration to produce a toxic effect. Althcugh

slides were reportedly prepared for the 48 hour sacrifice, they apparently were
not examined.

Significant discrepancies were noted by the reviewer batween the results
of chromosomai examinations as reported in the summsry table and the data con-
tained in the individua! animal! data appendices. For 8/13 reported results,
the number of animals with actual data was less than the number of animals
razcrted as examined in the summary table. For two animals, data were reported
although the individual data indicated that "0" ceils weres examined for these
animals. These discrepancies are sufficient cause for an audit of the supporting
raw data.

Classification: Unacceptable Deficiencies as moted.

l’-’
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ACETOCHLOR Tox review 007697

Page is not included in this copy.

Pages 2f72 through 7L72 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

x: FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Study Type: 1in vitro rat hepatocyte DNA repair assay.

Study ideantification: ™Rat Hepatocyte Primary Culture/DNA Repzir Test.™

Lab. perfcrming study: Pharmakon Research International, Inc.
Waverly, PR 18471

Sponsor: Monsanto Agricultural Products Co.
St. Louis, MO. 53167
Study no.: PX 82-151 (Monsanto)
Project no.: PH 311-M0-001-82 (Pharmakon)
Accession no.: C71970
Report date: 2/17/83
Submitted to EPA: 9/22/83
Study director: Robert W. Maismith, Ph.D.
Reviewed By: D. Stephen Saunders Jr., Ph.D.
Toxicologist, Section V D 3 lZ /K

TOX/HED (TS-769)

Approved By: Irving Mauer, Ph.D.
Geneticist, Toxicology Branch
Hazard Evaluation Division (T5-769)

A"

Conclusions: -. No effect of treatment on the rale of thymidine incorporation was
apparent zt doses of 0.C32 to 3.2 ug/well. Doses of 10.6 to 32C ug/wei! were
reported as "cytotoxic", however the criteria for this assessment, or any data
obtained from these cells, were not submitted. The purity and method o% dose
calculation for the test article were not supplied, and it is not clear whetner
the technical grade of active ingredient was tested in this assay.

Classification: Unacceptabie Deficiencies as noted.

Materials

(1) Test chemicals: Acetochle~ (MON C97), a “"colorless, pale yellow 1iguig®,
Lot #NBP1737813, £ 2.i. not stated.

Positive control: 2-AAF (Aldrich Chem. Co.), § a.i. not statec.
Yehicie centrol- UMSO (Mallinkrog®, lac.), purity not stated.
{2) Deses tested: Acetochior- 0.03Z ug/well To 320 ug/weli.
Avehicxé confrof— oSO
positive cbn;rol- Z-AAF, 1 x 10-4M.
(3) Test svSTem: Rat hepatocyTes isciated from the liver cf male Fische~-

344 rats, obtrained from Charles River BresIing Labecratories, ¥ilmingtorm, Mass.,
"or any USDA acceptable source”.
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Methods

A photocopy cf the submitted methods is appended. The methods were reviewed
and the following points were noted:

1) The criteria for assessing cytotoxicity were not stated.

2) The method for calculating doses was not stated. Since the doses were
reported as “ug/well", and the tes?t substance was supplied as a liquid, the
density and purity of the test material were required to calculate doses. 1+¢
the investigators a<sumed a density of 1.0 and purity of 100%, it should be so
stated. Further, since the test material in the in vivo cytogenetics study
(Monsanto #HL 83-006) was a brown liquid, with reported purity of 96.3% a.i.,
it is not clear whether the technical material was tested in the present stwdy
since it was described as a "pale vyellow liquid".

Results/Discussion

No effect of treatment on the rate of incorporation of 3H-1‘hyunidine by
hepatocytes in vitro was apparent at doses of 0.032 ug/well _to 3.2 wg/well.
Doses of 10.6 ug/well and above were reported as cytotoxic, however the crivariz
for this assessment wére not provided, nor were any effects of treatment on
thymidine incorporation by these ceils reported. The positive control, 2-ARF
induced about a 100-fold increase in incorporation of thymidine, demonstrating
that the test system cou!d respond appropiately to a known mutagen. These <ata’
are presented in the table below (photocopied from +the submitted stwdy repor+):

b4

Net Nuclear Grains

Treatment Concentration Triplicate Cultures
&

Tt — 555 67
DKSO -4 0.2 2 0.2
22AP l1x10 M 52.7 £ 9.5%»
KON 097 0.032 ug/well 0.5 £ 0.4
MON 097 0.106 ug/well 0.3 2 0.4
MON 097 0.32 ug/well 0.7 £ 0.6
MON 097 1.06 ug/well 0.6 £ 1.0
MON 097 3.2 ug/well 0.4 2 3.5
MON 097 10.6 ug/well Cytotoxi
MON 097 32.0 ug/well Cytotoxic
MON 097 106.6 ug/well Cytotoxic
MON 097 320.0 _ug/well Cytotoxic

**Positive finding. Mean net nuclear grain count of five or greater than =he
vehicle ccntrol.

Classificatior: Unacceptable Inadequate identification of test article; me-mgz
of dose calzulation not adequately described;
criteria fcr cytotoxicity or data from these
cells not subqiffed.
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Data Evaliuation Record .

Study Type: on i < CGLEES
Study Type: Gepe mutation in mouse Iymphoma (LS.78Y) cells. v T

Study ldentification:

Lab. performing study:
Sponsor:

Study no.:
Project no.:
Accession no.:
Report date:
Submitted to EPA:
Study director:

Rev lewed By:

_Geneticist, Toxicology Branch

"An Evaluation of Mutagenic Potential of MON 097 Employing
the L5178Y TK#/- Mouse Lymphoma Assay."

SR1 Internaticmal

Men!o Park, CA 94025

Monsanto Agricultural Products Co.

St. Louis, MD. 63167 -
SR 81-150

LSC-2575 (SR13

071970

August, 1982

9/22/83

Ann D. Mitchell, Ph.D.

D. Stephen Sawmders Jr., Ph.D. D sb
Toxicologist, Section ¥

/5%
TOX/HED  (TS-769) ﬂ [ %

irving Mauer, Ph.D. ﬁ/\/('//
/

Hazard Evaluation Divisicon (T5-769)

Conciusions: Positive for gene mutations in mouse lymphoma cells (L5178Y) only -
in the presence of metabolic activatiom. Negative for gene mutations in the
absence of metabolic activation. The purity ot the test substance was not
stated, therefore it was not clear whether the technical grade of active ingre-
dient was tested in this assay.

Classification: Acceptable

Materials

1) Test chemicals: Acetochlor (MON 097), a "pilum-colored liquid"; lot " 3°

1924845; % a.i. not stated.

PosiTive controls: Ethy! methamesulfonate (EMS)~ no metabolic activation

5-methylicholanthrene {3-MC)- with metabolic activatica

Metazoolic activation: S-9 frac*ion (9,000 x g supernatant) from Arochic—

2) Doses testec:

Acetochlcr- 22, 27, 45, 63, 76, 100 and 492 ul/l wivtnsu*

1254-induced rat liver (male Fischer-342 ratsg).

-

)

S-
5, 12, 2G, 3C, 40, 50, 100 anc 257 wi,! with S-:.

vehicle control- 12 DMSO.

Sositive control- 500 ug/mi EMS witnoyt S$-9
6 ug/m! 3-MC with $-9 i

3) Tes* svster: Mouse !ymzthomz L5ITEY cells, hNetrerozygsus for thy=iz nz | ,\1

k nass, 29.1

3
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Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) are noted:

None.

Results/Discussion

The selection of doses tested in the presence or absence of metabolic
activation (5-9) were based on the results of a range-finding assay. Doses of
acetochlor of >1J0 ul/l were cytotoxic as evidenced by relative suspension
growth of less than 5% of the sclvent control group in the range finding assay.

In the primary study, incubation of mouse |lymphoma cells with acetochlor
in the absence of S-9 did not produce any effect on mutation fraquency at any
of the tested doses (data mot shown). Doses of 100 ul/| resuited in average
relative suspension growth of about 10§ of control, and were therefore cytotoxic.
The positive control without S-9, EMS, induced an increase in mutation frequency
of about 5.6x contrecl values, demonsfraflng that the test sys?em could respond
appropriately to a direct-acting mutagen. -

Incubation of lymphoma cells with acetochlor in the presence of S-9 pro~
duced an apparent dose-related increase in mutation frequency (Table 1). Doses
of 40 ul/1 and above were apparently cytotoxic as evidenced by dose-dependent
decreases in relative suspension growth and relative cloning efficiency. The
positive control with S-9, 3-MC, caused an average increase in mutation fre-
quency of 5.4x control! values, demonstrating that the test system could respond
appropriately to a mutagen requiring metabolic activation.

Table 1. Effect of Acetochlor and S-9 on Mytation Frequency®

Relative Mutation
Test Suspension Relative Cloning Frequency
Material Dose Growth ($)P Efficiency ()T (% controtl)
OMSO 1% 100.0 100.1 -
3-MC 6 ug/mi 47.7 35.6 538.8
MON 097 5 ul/t 82.9 97.8 102.0
MON 097 1S ul/t 89.1 85.4 150.3
MON 097 20 ut/l 82.2 77.8 155.9
MON 067 30 ul/t 45.3 70.6 220.3
MON 097 a2 ul /1 12.5 6.1 427.1
MC™ 097 52 ul /i 7.9 17.2 £22.2
MON 097 133 ul /| 3.2 NC -
3.3 NC -

MON 097 250 ul/1

2data excerpted from submitted study.
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Data Evaluation Record

Study Type: Gene mutation in CHO/HGFRT cells.

Study ldentification: "CHO/HGPRT Gene Mutation Assay with MON 097."
Lab. performing study: Monsanto Environmental Health Lab.
St. Loius, MO 63110

Sponsor: Monsanto Agricultural Products Co.
St. Louis, MO. 63167

Study no.: ML-82-281

Project no.: EHL-830013

Accession no.: 071970

Report date: 6/9/83

Submitted to EPA: 9/22/83

Study director: A.P. Li, Ph.D.

Reviewed By: D. Stephen Saunders Jr., Ph.D.
Toxicologist, Section V Dsb 8/2—/")/
TOX/HED (TS-76%) AC’

p/

Approved By: irving Mauer, Ph.D. / //f*j

Geneticist, Toxicology Branch

Hazard Evaluation Division {(TS-769)"

Conclusions: The submitted study demonstrated that acetochlor was weakly muta-
genic in this test system, with or without metatolic activation. Although the
trend for a dose-response relationship was statistically significant {p < O.¢, , -
the evidence for a dose-dependent effect was minimal.

Classification: Acceptable

Materials

1) Test chemicals: Acetochior (MON 097), a "yellowish-brown liquid";
sample #T830020; 96.3% a.i.

Positive controls: Ethy! methanesulfonate (EMS)- no metabolic activation
Benzo(a)pyrene (BP)- with metabolic activation

Metabolic activartion: S-9 fraction (9,000 x g supernatant) from Arochlor 1254-
induced rat livers, purchased from Litton Bionevics.

(2) Doses tested: Acetochior- 2%, 75, 100, 125, and 150 ug/ml without S-5.
2%, 58, 75, IC, and 125 ug/mi wits S-%.

vehicie contrgi=- ethano!

sositive con*~s'~ 100 ug/~i EMS withoy* $-90
1 ug/mt 3-MC witn S5-9

{2) Test system: -7 celis, clores KiBHL, origina!l'v ottained from Ur. A. W.
s -2%0r

- in
Zs7e ot Dan 3izze hationa’ ahoratiries.
) 303
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Methods

A photocopy of the submitted methods is appended. The methods were reviewed,
and the following point(s) were noted:

(1) The choice of ethanol as a solvent coatrol in this assay is questionabie,
since incubatiun of cells with ethano! in the presence of $-9 fraction produced
about a two-fold increase in mutation frequency in fwo separate experiments.

Results/Discussion

The selection of doses and concentration of S$-9 fraction was based on
prel iminary studies which demonstrated an optimum of 108 S-9. The cytotoxicity
of acetochlor Increased as the concentration of S-9 increased.

Incubation of CHO cells with acetochlor in the presence or absence of S-9
caused an Increase in mutation frequency when compared to unfreated controls
(Table 2, photocopied from submitted study report). Doses of 125 or 15C ug/mi
without S-9 produced a 3.8 and 2.7x increase in mutation frequency, respectively,
and were judged to be statistically significant (p < 0.05). A substantial de-
crease in relative survival was noted at the highest dose of.150 ug/ml, 39% of
control as compared to 71-95% of control at lower concentrations test article.

In the presence of $-9 fraction, a statistically significant increase in
mutation frequency of 3x controf (p < 0.05) was observed only at the higm ‘decse
of 125 ug/ml. Acetochlor was more Cytotoxic im the presence of S-9, as doses
of 75, 100, and 125 ug/m! produced decreases in cell survival of 34%, 30%, and
7% of control. ‘

The investigators stated that "[+]he dose-rasponse reiationship was founc
to be linear (p < 0.05) for both treatment with and without S~-9.™

The positive controls induced the appropriate responses, demonstrating
that the test system could respond to direct and indirect mutagens.

The submitted data are considered to be evidence of a weak mutagenic
potentia! of acetochlor, as clear evidence of mutagenicity is seen only =2t
cytotoxic concentrations.

Ciassification: Acceptable

304
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Study: The Metabolism of Acetochlor in the Laboratory Rat
Accession No-: 0719717071972

Sponsor/Contracting Latb.: Monsanto/Hazelton Raltech Inc.

Report No./Date/Submitited: MSL-2824/6-83/9-22-83 [ _
Reviewer: D. Stephen Saunders Jr., Ph.D. ’05‘8 */}(/% 7; 3/3 g>

Test Compound

Homogeneous mixture of 12-C, 13-C, and 14-C-Acetochlor, lot no. 2179029,
>98% a.i. Specific acitivity of 14-C label = 9.8 mCl/mmole.

Methods

The methods emplowed in this study were determined to be adequate by this
reviewer. A photocopy of the submitted methods is attached to this review.

The study was condiucted with Charles River CO SC rats, divided into four

. experimenfal;;grcups: Group A received 2 single oral dose by gavage of 400 mg/ka
radiolabeled ;acetochlor. Elimination of radictabel by the pulmonary route was -

monitored in this groum. Group B rats were given a siangle dose of 10 mg/kg,

and Group C rats were given a single dose of 400 mg/kg. Group D received daily

doses of 10 mg/kg for 14 days, followed by a single dose of 10 mg/kg of radio-
labeled test substance. For all test groups, elimination of label was monitored
for 7 days after the f[ast dose.

Also, the structural formulas for several of +he principal metabolites
were identified by conwentional anaiytical techniques.

Results

A. Excretion- Expired air was collected from animals of group A (4GO
mg/kg by gavage). These animals excreted an average of 0.04% of the adminis-
tered dose over 7 days by exhalation. Because of the insignificant release by
this route, expired air was not monitored in subsequent analyses.

In all of the treatment groups, acetcchlor was rapidly excreted, as more
than 70% of the administered dose was excreted within 48 hours (Table 1 of
this review). The distribution of metabolites between urine and feces favored
the fecal route in group B males (10 mg/kg singie dose), however females ex-
creted approximately egua! amounts of label by either route. In contrast,
animals from group C (£00 mg/kg single dose) and group D (10 mg/kg repeated
dose) excreted a larger proportion of the administered dose through the urine.

ke
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Table 1. Distribution of Excreted Dose ($)2»0

Urine Feces Total
Group 0-2 days 0-7 days 0-2 days 0-7 days 0-2 days (=7 days
B Mle 29.4 31.5 a47.2 50.1 76.6 81.6
Female 41.8 43.4 39.2 40.4 81.G 83.8
C Male 42.5 46.7 26.0 28.9 68.5 75.6
Female 46.5 49.7 24.7 26.6 71.2 76.3
D Male 56.6 59.4 24.3 25.6 - 80.9 ~ 85.0
Female 66.1 67.8 18.9 19.3 85.0 87.1

2data excerpted from submitted study.
bpercent excreted days 0-2 calculated by reviewer.

Whole-body elimination of acetochior was biphasic with a rapid and a slow
phase. This type of excretion pattern is consistent with 2 two compartment
mode! of distribution. Rapid excretion would be predicted from well-perfused
organs such as heart, liver and kidney, and a longer half-iife would be expected
for excretion from tissues that do not receive as much blood flow such as fat.
However, studies on’ tissue residuas. (see section C of this review} indicate: - .
that approximately 2.5% of the administered dose was associated with red blood
cells, apparently due to binding to hemoglobin. The long half-life (approx.
180 hours) determined for the slow phase of excretion correlates with the half-
life of red blood cel!l turnover in the rat. This fact led The inwestigators to
speculate that the erythrocyte was the siow phase comparimeat. Repeated doses
of acetochlor had little effect on the excretion kinetics as can be seen by
comparisons of groups B and D. The half-lives for both the rapid and slow
phases were about 50% longer for animals given the single high dose (group C)
+han for either of the low dose groups. This effect is consisten? with satura-
t+ion of metabolic enzymes of excretory mechanims. Kinetic data are presented
in table 2.

Table 2. Kinetic Constants for Excretion of (14-C)-Acetochior?

Group +=1/2 (rapid) 1-1/2 (slow)

B Male 7.1 hours 161.9 hours
Female 5.8 182.4

C Male 10.4 249.3
Female 9.3 286.4

D Male 7.1 128.6
Female 5.4 186.3

24ata excerpted #-om’ submitted study.
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B. Metabolic Pathway- Acetochlor was extensively metabolized, with less
t+han 1% of the administered dose excreted unchanged into the feces and no
unmetabolized acetochlor detectable in the urine. Approximateiy 20 different
metabol ites were characterized from urine and feces. The most common metabo-
lites excrated at early time points (<24 hours) were mercapturates. At later
time points the relative proportion of mercapturates decreased as the proportion
of other sulfur-containing metabolites (sulfoxides, sulfones, sulfates) increased.
Based on these data it is apparent that an early step in the metabolism of
acetochior is conjugation with glutathicne. The proposed metabolic pathway for
acstochlor and identified structures of metabolites (photocopied from the
submi tted study) are depicted in figures 68-70; appended .

C. Tissue Residues- The only tissue which retained significant amounts of
radiolabeled acetochlor was the red blood cell. Acetochlor apparently bound
covalently to hemoglobin, as determined by gel electrophoresis. The amount of
label retained by other tissues was proportional to tissue mass and/or degree
of perfusion. Relatively littie label was retained in body fat, suggesting
that biocaccumulation due to fat storage is not a factor with this compound.
These data are depicted in table 3.

&=

;%, Table 3. Tissue Resjdues of 14-C Acetochlor?

Groug B8 Group C - Group D

Tissue Male Female Male Female Male Female
Brain 2743b 3268 15316 15429 247 2809
(0.005)¢ (0.007) (0.006) {0.007) (0.003) {0.006)

Heart 20885 24000 107407 89873 29677 27209
(0.024) (0.026) (0.026) (0.022) {0.027) (0.026)

Kidney 12466 13067 62500 65658 12491 12083
(0.028) (0.025) (0.033) {0.032) {0.025) {0.0222

Liver 12342 13900 46094 50414 10881 10919
(0.157) (0.134) (0.148) {(0.135) (0.125) (0.1043

Lung 25035 24112 112409 113514 20839 18692
(0.036) (0.033) (0.035) (5.040) (0.023) (0.027)

Spleen 27246 23256 131612 145287 25000 26800
(0.012) (0.013) (0.018) (G.221) (0.012) (0.01%)

Gl tract 3209 2558 12440 12356 3467 2208
(0.032) (0.026) (G.029) (G.032) (0.027) (0.020}

Gl 1282 623 10420 £286 4710%; 812
(0.322)

contents (0.067) (C.023) (0.0%3) (G.252) Q.13

{(con't nex*t page)g,
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Table 3.
Group B
lissue Male. Female
Eyes ND ND
Gonads 1602 ND
(0.004) -
Fat 1314 1788
(0.051) (0.069)
Muscile 2517 2110
(0.273) (0.229)
Femur ' 2700 3314
%3 *®
Sternum gfw 4872 5393
R *
wWhole 173000 166000
blood (2.54) (2.45)
Plasma 684 669
*%* 3%
Total &
Retained 3.23 3.04

Group C
Male Famale
8845 8395
(0.0005) <(0.0007)
6603 50480
(0.005) (0.002)
9744 11580
{0.092) (0.110)
9277 10640
(0.245) (0.284)
14770 20670
%% %%
28960 29600
% ’ *%*
766000 811000
(2.77) (2.95)
3671 4684
% %%
3.50 3.69

3data excerpted from submitted study.

bdpm/g tissue, calculated by reviewer

Cpercent of administered dose.

ND = Not detectable

*data not included in Group D summary

raw data.

Group D
Male Female
ND ND
1154 ND
(0 0002) -
1125 1218
{0.044) (0.047)
1948 2072
{0.212) (0.225)
3338 3566
- TR 1]
42358 »4%@0
=2 N X
131000 142000
(1.95) (2.10)
1016* 1012*%
t 23 **
2.58 2.79

from average organ weights.

table, obtained by reviewer from

*%tota! body mass of this tissue has not been estimated for the rat.
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Discussion and Conclusion

Acetochlor was rapidly eliminated from the rat, witn >70% of the acgminis-
tered dose excreted within 48 hours for most of the groups. Anmimals given a
single high dose (Group C, 400 mg/kg) or repeated low doses (Group D, 10 mg/kg
for 15 consecutive days) appeared to preferentially eliminate radiolabel via
+he urine, with little difference between sexes. Group B males (single dose of
10 mg/kg) appeared to excrete more label in the feces than in urine, whereas
females excreted approximately equal amounts In urine or feces. The kimetics
of excretion were biphasic, with a rapid phase (t|/2 = 5.4-10.4 hours) and a
slow phase (t{/2 = 128.6-286.4 hours). Animals given the high dose (400 mg/kg)
had somewhat larger half-!ives for both phases, consistent with saturation of
metabolic enzymes and/or excretion mechanisms.

Acetochlor was extensively metabollzed, with <1% of the administered com-
pound excreted unchanged in the feces. An early step in the proposed metabolic
pathway is conjugation with glutathione, and the majority of the excreted meta-
bo!ites were mercapturic acid derivatives. The remainder of excreted metabo-
iites were other sulfur-containing derivatives of acetochlor such as sulfates,
sul foxides and sulfones.

The only tissue which accumulated significant amounts of acetochlor. was
the red blood.cé!!, which retained about 2.5% of an administered dose. This
percentage was not dose-dependent (although the absolute amount retained obvi-
ocusly was) since similar percentages were retained by all three dosage groups.

A slightly smaller percentage was retained by group D animals as compared to
group B animals. This effect is consistent with competition for target receptor
sites between !absled and unlabeied chemical, and induction of metabolic and/or
excretory mechanisms. This conclusion is supported by the findings that group
D rats, compared to group B animals, had siightly higher levels of radicactivity
retained in the plasma in conjunction with a highc~ percentage of administered
dose excreted in the urine at 2 days and a slightly higher percentage excreted
overall at 2 or 7 days (Tables 1 and 3). The radicactivity was determined to
be covalently bound to the hemoglobin fraction of the erythrocyte. Since a
significant amount of label was bound even after 14 consecutive doses of unla-
beled chemica! (group D), these data suggest “hat a cumulative effect of aceto-
chlor on red bloed cell function is possible.

Classification: Core-Guideline

314



ACETOCHLOR Tox review 007697

Page is not included in this copy.

Pages 3!5’ through .3YT> are not included.

The material not included <contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

x; FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




CONFIDENTIAL BUSINESS INFORMATION

DOES NOT CONTAIN

007697
CC458¢€

HATIONAL SECLRITY INEORMATION (£O 12065)

EPA: 68-01-6561
TASK: 109
July 29, 1985

DATA EVALUATION RECORD

ACETOCHLOR

Chronic Feeding Toxicity and Oncogenicity Study in the Rat

STUDY IDENTIFICATION:  Ahmed,

F. E., Seely, J. C. MON 097: Chronic

toxicit?“and‘“ oncogenicity study in the rat. (Unpublished study No.
PR-80-006, prepared by Pharmacopathics Research Laboratories, Inc.,
Lagrel, vy%.a,rfor Monsanto Company, St. Louis, MO; dated May 20, 1983.)

Accessiogjf‘g ~ 071962 - 071965.

s

APPROVED BY:

iI. Cecil Felkner, Ph.D.
Program Manager

Dynamac Corporation

Signature: i‘:‘\ M/ﬁ\
Date: 7/}5//1/
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CHEMICAL: MON 097, 2-chloro-N(ethoxymethyl)-5'ethyl-ortho-aceto-
toluyidine, a herbicide (acetochlor).

JEST MATERIAL: The test material was from Lot # NBP 1737874 with
94.5% purity. The compound was described as a maroon liquid with a
characteristic odor.

STUDY/ACTION TYPE:

Chronic feeding toxicity and oncogenicity study
in the rat.

STUDY IDENTIFICATION: Ahmed, F. E., Seely, J. C.
toxicity amd oncogenicity study in the rat. (Unpublished study No.
PR-80-006, prepared by Pharmacopathics Research Laboratories, Inc.,
Laurel, MD, for Monsanto Company, St. Louis, MO; dated May 20, ¥983.)
Accession Mos. 071962 - 071965.

MON 097: Chronic

REVIEWED BY:

iy »
LN

Nicolas P. Hajjar, Ph.D.

Ny Y ,ﬁ,f’ )
Signature: ,46«/"—)/ 4&7 PO

Principal Awuthor
Dynamac Corporation

Date: }/ﬂ}/ 2f,/ ?ff!/
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7. CONCIUSIONS:

A.

Onder the conditions of this chronic/oncogenicity feeding study
with Sgrague-Dawley rats, there was increased mortality in
females receiving the high dose {5000 ppm). There was a
significant (p < 0.05) dose-related decrease in the mean body
weights of males and females receiving the mid (1500 ppm) and
high doses, and a significant (p < 0.05) decrease in food
consumption by males and females receiving the high dose. A
decrease in the mean body weight of males receiving the low dose
{500 pm) also reached a significant (p < 0.05) level at the end
of the study (weeks 103 to 115). Histopathologic examination of
the tissues indicated increased incidences of polyarteritis of
the testis and arteries of males and liver necrcsis and alwveolar
histiocytosis in females receiving the high dose {p < 0.05).
There waas also a statistically significant increase in the
incidemces of liver carcincmas armd thyroid adencmas in mailes
receiving the high dose (p < 0.03). 1In addition, a compcund-
relatec positive trend (p < 0.05) was noted for the incidences of
liver carcinomas in males and females and thyroid follicular cell
adencmas in males. =

Based g Wbody and organ weight Zata, the LOEL for chronic effects
is 560 Zpm (LDT).

The stuxdy is classified as core minimam, although a NOEL Zor nom—
neoplastic effects was not established; one must be estatlished
in a new chronic study.

8. MATERTALS AND METHODS (PROTCCOLS):

A,

Materials and Methods:

A photocopy of the detailed materials and methods used in chis
study axe presented in Appendix 2; the following is a brief
descripzion:

i. The test material, MON-097, was mixed with the basic Giet at
specified amounts and proviged to the rats ad libitum. Diets
wer2 prepared fresh weekly to give dietary levels of 3, 500,
1560, and 5000 ppm.

2. The rats were ramdam-bred Sgrague Dawley, Cesarean—derived
weanlings purchased fraom Charles River Breeding Laboraztories,
Wilmington, MA., Of the 640 rats purchased, 20 were usad for
baseline studies, 560 were used for the lifetime phase of the
study, and the remaining 60 rats were sacrificed on dzy zero.
Animals were acclimatized tc laboratory conditions and random—

wly 2ssigned into four groups, based on body weight; each

gcornsisted of 70 males and 7C females,

5 de
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3. Test diets were analyzed at various intervals throughout the
study (weeks 1, 2, 3, 4, 6, 8, 12, 18, 24, 30, 36, 42, 48,
52, 680, 78, SO, and 104) for #ON-097 concentrations, homoge-
neity and 7-day stability.

4. Clinical observations were performed twice daily, and body
weight and food consumption were determined weekly during the
first 13 weeks and biweekly thereafter. Clinical chemistry,
hematology and urinalysis determinations were performed on 10
males and 10 females per group one week prior to study initia-
tion and at 6, 12, 18, and 24/27 months.

5. All rats that died or that were sacrificed when moribund,
sacrificed at month 12 (interim, 10/group/sex), or sacrificed
at termination were necropsied and tissues were examined
histologically. Organ welights were determined for animals
sacrificed at month 12 and at termination.

6. Food consumption and body weight data were statistically
analyzed by one-way analysis of variance (ANOVA) using F-test
for variance comparison, and significant differences were fur-
ther analyzed by lunnett's test. Clinical chemistry, hematol-
ogy and organ-weight data were analyzed by the independent,
two-sided t-test. The histopathologqy data were analyzed for
statistical significance by the sponsor using the Cochran-
Armitage test for linear trend, the chi-square test and the
Peto metnod which utiiizes survival and time <to tumor
information; these analyses utilized a p value of < (.01 for
significance.

. REPORT:D RESULTS:

A. Clinical Observation and Mortality: The most frequently observed
clinical signs in bcth sexas in a1l groups were opaque eyes and
alopecia. Opanue eyes were observed much earlier, i.e., by week
9, and occurred at a higher incidence in males than females;
whereas alopecia was observed much earlier and at a higher inci-

dence in females than in males. Illowever_ K these effects were
apparently not compound-reiated. Skin lesions and tumors were
also evident by month 7 for both males and females. The

incidences were progressively higher in females than in maies.
but were similar among dosed and control animals.

Ophthalmology examinations during the study did not reveal any
compound-related effects.

Increased mortality was noted in females receiving the hign
(5000 ppm) dose =y month 12 when comparec to conZtrol anima’s
(Table 1). Due to increasec mortality in the high-dose group, &'’
females were sacrificed by week 103 of the sTudy when survival aas
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TABLE 1. Percent Survival of Rats Fed Diets Containing
MON-GC97 for 24/27 Months

Percent Survival (No. of Dead Animals) at Month

Dietary
Level (ppm) 122 18 24b 27
Males
Control 98.6(1) 86.7(8) 53.3(28) 31.7(41)
500 100.0(0) 90.0(6) 55.0(27) 33.3(40)
1500 97.1(2) 86.7(8) §5.0(21) 45.0(33)
5000 94.3(4) 86.7(8) 58.3(25) 25.0(45)
Females )
Control 98.6(1) 91.7(5) 41.7(35) ~
500 98.6(1) 11.7(17) 31.7(41) -
1500 97.1(2) 83.3(10) 43.3(34) -
5000 91.4(6) 68.3(19) 18.3(49) -

3 Interim sacrifice animals (10/sex/group) included in percent survival
calculations.

b Females were sacrificed during week 103 of the study.
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18.3% in the high-dose group. There were no compound-related
mortalities noted throughout the study in males when compared to
controls. By month 24, there were still sufficient males in =ach
group to allow the study to proceed to month 27.

Diet Analyses: The concentrations of MON-097 in freshly prepared
diets throughout the study were within acceptable limits of the
theoretical. Mixing efficiency values ranged betwezen 85 - 113
percent with a few exceptions. Analyses conducted 7 days after
diet preparation throughout the study to determine the compound's
stability were variable (range 83-118) and no specific pattern,
1.e., decrease or increase, compared to day 1 could be detected.

Body Weiqht Determinations: A significant compound-related de-

crease in mean body weights of males receiving the mid and migh
doses was noted throughout the study when compared to contrals
(Table 2). Similarly a significant compound-related decrease in
mean body weights of females receiving the high dose was noted
during the study when compared to controls. Females receiwing
the mid-dose (1500 ppm) showed decreased mean hody weight between
weeks 31 and 103 of the study, but not 211 intervals were statis-
tically different from control values. There were no significant
compound-related effects on body weight in animals receiving the
low dose, except in males at study termination. Mean DIody
weights of low-dose males decreased gradually after week 103 of
the study and were approximately 14% lower thar the control group
by termination

Food Consumption: Compound-related decreases in mean food con-
sumption were noted at a few time intervals during the study in
males and females receiving the high dose. A few isolated inci-
dences of reduced food consumption were alsc noted for animals
receiving the mid dose. There were noc other changes noted
(Table 3). Feed efficiency data for the first 13 weeks of =<he
study indicated that high-dose animals of both sexes did not
utilize feed as efficiently as the other groups. This was in
agreement with reduced body weight data. Compound intake cata
indicated that the amount of compound consumed at the early wes=ks
of the study was higher, as expected, because of the fast rate of
growth. The time-weighted average was 22, 69, and 250 mg/kg body
weight for males and 30, 93, and 343 mg/kg/bnady weight <or
females receiving <the Tlow- (25 mg/kg), mid- (75 mg/kg), =znd
high- (250 mg/kg) doses, respectively.

Hematology: Females receiving the high dose showed a slight out
significant decrease 1in hemoglobin and hematocrit values for
months 6, 1?2 4nd 18, but not for month 24 of the study
(Table 4). There were no other compound-related changes notec in
the parameters investigated for males and females at months 4
12, 18, or 24/27 of tnhe study.
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TABLE 2. Seiected Mean Body Weights of Rats Fed Diets Containing
MON-097 for 24727 Months
Group Mean Body Weight (q) at Heeka
Dietary
Level (ppm) O 13 21 53 79 103 1s
Males
Control 174.5 511.5 584.0 693.1 752.4 151.8 7454
18.4 50.5 67.4 88.2 102.4 136.2 1041
500 170.6 495.7 568.7 677.8 731.5 721.0 640.9*
17.5 47.8 62.6 93.9 110.9 117.5 131.4
1500 170.4 472.1* 538.0* 631.0* 678.6*  664.7* 818_7*
17.1 46.3 49.6 77.3 91.0 - - 111.6 126.1
5000 1721 418.9* 479.5* 534 .5*% 545_9* 529.2* 473 .8*
16.6 491 49.2 62.9 69.6 67.3 65.1
Females ’
Control 147.0 *'315.1 358.0 450.6 483.5° - 449.5 -
14.1 ~32.6 43.0 717.4 92.5 2 92.3
500 144.6 318.7 354.9 445 .4 491.2 503.3 -
2.0 27.17 41.7 75.3 85.1 75.4
1500 147.9 307.8 342.3 416.8*  437.4* 431.4 -—
10.3 33.2 45.4 75.9 93.9 101.4
5000 146.5 269 4% 284 .0* 302.8* 308.2* 308.1* -—
1121 22.8 32.7 48.8 60.5 42.3
3 Mean value and standard deviation.
B Females were sacrificed during week 103 of the study.
T value corrected by reviewers {original value being 486.5).
= Statistically different from control value (p < 0.05).
/.:'
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TABLE 3. Selected Mean Food Consumption of Rats Fed Diets containing
MON-097 for 24/27 Months

Mean Food Consumption (g/rat/week) at Week

Dietary
Level {ppm) O 13 27 53 19 1032 115
Males
Control 154.1  171.5  170.4  160.4  115.0  180.4  185.6
500 153.6  170.7  163.0  170.6* 181.4  176.0  151.8
1500 156.4  165.6  158.9  166.1  181.0  171.7  186.1
5000 1242 164.4  162.4  145.8%  159.4%_ _155.1*  181.)
Females
Control 131.4  131.2  149.3  160.9  178.4  153.6 -
500 135.1 140.4  147.0  158.7  186.5  151.4 -
1500 133.8  135.4  146.4 1551 170.2  161.7 -
5060 1M0.4%  130.1 1416 119.6%  137.4= 1389 —

34 Females were sacrificed during week 103 of the study.

= Significantly different from control value (p < 0.05)
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Mean Hemoglobin and Hematocrit Values of Female
Rats Fed Diets Containing MON-097 for 24 Months

Mean l-!emoglobgn {g %) and ;lemtocr‘!t (pc f) values on months
2 8

Dietary 0 8 _ 24
Level (ppm) Hgb Hct Hgb Hct Hgb Hct Hgb Hct Hgb Het
Control 12.2 39.0 15.0 44.3 14.1 450 13.9 41.2 12.9 39.%

500 - - 14.8 42.7* 14,3 43.5 141 &41.0 13.3 40.2
1500 - - 13.9* 43.9 14.3 42.1 13.3 40.5 13.1 40.2
5000 - - 14.2* 41.6* 12.5* 40.1* 11.4% 34.8* 12.7 39.5

=Statistically different from control value (p < 0.05). -
;;
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F. Clinical Chemistry: There wer= some isolated significant differ-
ences noted in blood cthemistry parameters among control and dosed
groups. These differences wer= not consistent over time and were
apparently not compoumd-related.

6. Urinalysis: There were no compound-related changes noted in urine
chemistry values and microscopic examination of urine sediments
of males and females throughouit the study.

H. 6ross Examination: G&ross patihwlogy findings were summarized for
each organ system imstead of specific tissues and lesions were
not specified, except on imdividual animal pathology sheets.
However, individual amimal data indicate that all gross lesions
were examined histologically. There was a slight increase in
yrinary lesions noted in animels receiving the high dose at the
12-month interim sacrifice. For high-dose animals that died or
were sacrificed moribwnd durimg the second year of the study. an
increase in the number of lesions in the following systems was
noted: the cardiovasctular swstem of males and females, <the
endocrine system of males, amd urinary and reproductive systems

.. of females. In addition, an Imcrease in the number of lesions of
the urinary system of all dased male groups was aobserved. At
terminal sacrifice, fimcreased lesions were noted in the urimary

- = system of the mid- and high-~desz males and high-dose females.

AT

i...0rgan Weights: There were no significant differences in organ
weights and organ-to-body weight ratios among control and dosed
‘males at the one-year interim sacrifice. 1In females, lTower mean
adrenal weights in mid- (0.12 g) and high-dose (0.10 g) animals
(and lower mean adrenal-to-body weight ratios 1in high-dose
animals) were observed whem compared to control (0.19 3).
However, the authors stated tmat the mean adrenal weight of the
corresponding female control aT month 12 was almost twice as high
as the value for historical comtrol rats (0.08 - 0.11 g) of tmnat
age.

At final sacrifice, the mean rain and heart weights of mid-~ zand
high-dose males and the mean brain weight of mid- and high-cose
females were lower than the comtrol values. These decreases were
accompanied by corresponding <dincreases in organ-to-body weight
ratios (Table 5) The mean pituitary, heart, and adrenal weichis
of high-dose females were lower than the control values, but ihe
organ-to-hodv weight ratios were similar among control and dcsed

_.animals. The mean thyroid/parzathyroid weights and organ-to-oody
weight ratios in all dosed femmles were significantly higher wnen

.- compared to control values {Table 5§). In additicn, the mean
relative weights of thyroid im mid- and high-dose males, and¢ the

~relative weights of Iiver, adr=nals, kidneys, and testis in high-
dose males and liver and kidmeys in high-dose females were <sig-
nificantly higher tham control wvalues.

350
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TARLE S. Organ Meight Data for Rets Fed Diets comtaining

MCN-097 for 24/27 Months

Orgen
Brain Thyroid Heart Adrenais Gonads
Dietary | ] ] i ] ] ] fol ¥ A
Level (ppw) (@) o5} (@) (¢ 3] (@) (o ) Q@ v ) (@) (¢ )]
Maias
Control 2.23 3.03 0.05 0.07 2.12 2.83 0-10 0.14 3.48 &.72
0.097 0.472 0.020 0.026 0.368 0.371 G.037 0.049 0.522 0.969
500 . 2.19 3.4%% 0.06 0.09 2.01 3.14 G.12 0.19 3.52 S.44
0.12% 0.774 0.034 0.05 0.453 0.898 0.069 0.125 0.7¢i 1.272
1500 2.15% 3.65% 0.05 0.09* 1.87¢ ) 3.13 .20 - ©0.36 3.26 5.41
0.109 0.835 0.010 0.022 ©.324 0.76& G.408 © 0.788 0.75i 3.441
5000 2.11% 4.56% 0.07 8. 15% ;.62 3.42% Q.09 0.20% 4.45 9.85+
0. lj‘5 0.888 0.024 0.053 0.7266 0.663 c.018 0.067 3.180 8.522
Females . . ’ ’
Controi 2.19° 5.01 0.03 0.06 1.66 3.78 ¢.2! 0.48 0.25 D.55
0.13} 1.286 0.007 2.013 0.285 0.912 G_163 0.362 0.407 ~ ©.809
500 2.13 4.39 0.04» 0.08% 1.68 3.4 .17 c.36 0.17 9.3
0.119 0.690 0.008 0.018 0.324 0.583 G.097 0.220 0.177 0.415
{500 2.00% 5.1 0.04% 0.09% 1.60 3.84 8.17 0.42 0.33 C.68
0.084 1.058 0.012 5.030 0.441 1.118 0. 101 0.249 0.927 §1.7:8
5000 | .99% 6.59% 0.04% D.12% 1.20% 3.91 Q.10% 0.34 0.13 .45
0.097

1.150 0.013 0.044 0.231 Q.748 c.n2} 0.i00 c.1i4 0.390

3 W - weight,
RW -~ organ-to-body weight ratio.

* Staristically different from control value (p < 0.05).
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Histopathology: At interim sacrifice, an increase in the imci-
dence of prostatitis was noted in males and hemosiderosis of the
spleen in females receiving the high dose. There were no other
effects noted. A summary of the most frequently observed non-
neoplastic lesions at 24/27 months 1is presented in Table 6.
There was a significant increase in the incidence of 1liver
necrosis (p < 0.05) and alveolar histiocytosis (p < 0.05) in
females receiving the high dose. There was also a significant
linear trend (p < 0.05) in the incidences of peripheral nerve
neuropathy, heart thrombosis, and stomach fibrosis. In males, a
significant increase in the incidences of polyarteritis of the
testes and In polvarteritis of the arteries (p < 0.05) was ncted
in animals receiving the high dose. A significant linear trend
(p < 0.05) was also noted for these lesions.

A summary of the most frequently observed neoplastic Iesions is
presented in Table 7. The incidence of hepatocellular carcinomas
was significantly higher (Fisher Exact test) in males receiwing
5000 ppm when compared to comtrol and there was a significant
dose-related trend. The incidence was also higher in females
réceiving 5000 ppm, and although there was a significant
dose-related trend (p < 0. 05). the incidence was not significartly
different from control usmg the Fisher Etxact test. The aata
'also indicated an increase in the incidence of liver adenomas in
the concurrent control (and dosed) males when compared to
historical controls from the testing laboratory. The latter were
reported to be 2 of 401 (0.5%) at final sacrifice, whereas in
concurrent controls the incidence was 3 of 19 (15.8%) maies.
There was alsc an increase im the incidence of follicular cell
adenoma of the thyroid in males receiving the high dose (Fisher
Exact test, p < 0.05) and a dose-related trend (Cochram-Armizage
test, p < 0.05). 1In addition, an increase in the incidence of
interstitial cell tumors of the tastes was noted in males
receiving the high dose, but the increase was not statisticzaily
significant and did not show a linear trend.

10. STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A.

The authors concluded that MON-097 fed to this strain of -at
caused a statistically significant decrease in food consump=ion
in both high-dose groups, and a decrease in body weights of
mid- and high-dose males and females. In addition, dose-reizzteg
increases in thyroid follicular cell adenomas in mid- anc
high-cose males, hepatic carcinomas in low-, mid-, and high-csse
males and high-dose females, and testicular interstitial <211
tumors in all dosed males were observed. These meoplastic
changes were considered by the authors to be compound relatec Zue
to the increased incidences ncted when compared to the concur—e=nt
and historical control data (see Histopathology Sectiz=n).
Statistic..-n analysis of the histopathology data was not perfc—mecd
Dy the study authors but was conducted by the spon or; trese
kgnalyses are discussed below.

—
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TABLE 6. Summary cf Most Frequently Observed Nonneoplastic Lesions
in Rats Fed Diets Containing MON-097 for 24/27 Months (continued)

007¢97

Males Females

Organ/Lesion 1] 500 1500 5000 0 500 1500 5000

Peripheral nerve N3 69 67 70 67 66 70 67 63
Neuropathy 1 ] 1 1 0 0 0 ad

Pituitary . N 63 70 70 70 70 70 70 67
Hyperplasia 3 5. 3 3 4 6 6 4

Prostate N 70 70 70 89 - - - -
Prostatitis 19 18 18 1§

Skin N 70 69 70 70 70 89 70 70
6ranuloma foot- 15 17 22 n 19 . -10 10 Q
pad -

Spleen N 70 70 70 70 70 710 70 70
Hemosiderosis, - 18 13 1010 20 - T4 s R4 |

Stomach S N 70 6 1. 19 10 10 70 70
Fibrosis 13 10 13 14 4 5 7 124

Testes N 70 70 70 70 - - - -
Polyarteritis 7 1 12 17*b’d

Thyroid N 69 69 70 70 69 53] 69 69
C-cell hyperplasia 2 3 2 3 0 g 1 0

Uterus - - - - 70 70 70 70
Endometritis 10 i3 11 5

3Number of tissues examined, including interim sacrifice animals.
bstatistical analysis conducted by our reviewers, using the Fisher f£xact
Cstatistical analysis conducted by the sponsor.

dsignificant linear trend using the Cochran-Armitage test (p <0.05).

*Statistically different than control values (p <0.05).

ey

test.
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TABLE 7. Sumary of Most Frequently Observed Necoplastic Lesions
in Rats Fed Diets Containing MON-097 for 24/27 Months

Males Females
Organ/Lesion 0 500 1500 5000 0 500 1500 5000

Adrenals N2 70 70 70 70 70 70 70 70
Pheochromocytoma 4 5 4 1 0 0 0 1
(benign)

Liver N 70 70 70 70 70 70 70 70
Hepatocellular -
adenoma & 2 5 7 0 2
Hepatocellular 0 2 3 6"‘“l 1 de
carcinoma 3 é ¥ g .3 ’ 7
Hemangiocsarcoma 0 0 o 0 1 1

Mammary gland N 12 18 10 1N 67 55
Adenoma . 0 0 Y 0 7 2
Fibroadenoma -1 0 a 0 50 3°
Adenocarcinoma J 0 0 0 13 7

Pancreas N 6% 70 70 70 70 70 70 70
Islet cell adenoma 10 11 10 8 2 1 0 1

Pituitary N 68 70 70 70 70 70 70 57
Adenoma 23 18 23 19 35 41 34 24
Carcinoma i3 9 ] 4 17 6 i3 4

Testes N 70 70 70 10 - - - -
Interstitial cell 2 4 3 7
tumor

Thyroid N 69 69 70 70 69 €9 69 53
C-cell adenoma 7 2 4 4 4 1 1 0
Follicular celd 0 0 3 S% 2 0 0
adenoma

Uterus - - - - 70 10 70 o)
Adenocarcinoma 1 Q 1 3 &

aNymber of tissﬂues examined, including interim sacrifice animals.
Bstatistical analvsis conducted by our reviewers, using the Fisher Exact test.
Cstatistical anajysis conducted by the sponsor. ' v 35‘\

dSignificant linear trend using the Cochran-Amjftage test (p <0.05)..

*Siatistically different tnan control values (p <0.05) using the Fisher Exact tez*



For other parameters investigated in this study, the sponsor was
in agreement with the conclusions of the authors except for some
hematology results. The study authors considered that only the
statistically significant decrease at month 18 in the mean
hemoglobin count in females receiving the high-dose was campound-
related, whereas, the sponsor indicated that the decrease in both
hemoglobin and hematocrit values in this group at months 6, 12,
and 18 was compound-related,

Quality assurance inspections were performed periodically through-
cut the study.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

Our evaluation of the results of this chronic toxicity/oncogenicity
study with MON-097 in rats imdicates that it was adequately conducted
and reported yet there were same deficiencies noted e.g., summarizing
gross examination data by systems, rather than by organ or tissues,
weighing organs after fixaticn and use of a p < 0.01 rather than
0.05. for statistical significance of histopathologic data. The
conclusions of the authors are supported by the data.

Thestesults indicate increased mortality in females receiving 5000 .
ppuof . test material in the diet (high dose). However, adeguate
rurbérs of animals were alive after month 18 to allow for evaluation
of late-developing tumors. There was also a compound-related decrease
in the mean body weights of males and females receiving 1500 and 5000
ppn of test material, although the decrease in mid-dose females was
less pronounced. In addition a decrease in the mean body weights of
males receiving the low dose by about week 103 was noted; this effect
appears to be biologically significant and compound-related. Decreased
food consumption and food efficiency was also observed in mmles and
females receiving the high dose throughout the study. There were no
campound-related effects in clinical signs and eye examinations,
hematology, blood chemistry, and urinalysis noted in dosed animals,
except for lower hemoglobin and hematocrit values in females receiving
the high dose at months 6, 12, and 18, but not month 24. Chamges in
organ weights and organ-to-body weight ratics were usually associated
with lower body weights of dosed animals. However, it should also be
noted that the organs were weighed after fixation in 10% buffered
fomalin, Consequently, these changes could not be definitively
related to campound administration, except for the liver, thyroid,

and testis, where the animals exhibited histopathologic changes.

Individual animal data indicate that all gross lesions were further
examined histologically. There were same campound-related effects

N r s
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noted durimg histologic examinaticn of <the tissues. Based on
statistical analysis conducted by these reviewers, nonneoplastic
lesions incTuded increased incidences of polyarteritis of the testes
and arteries of males and l1iver necrosis and aiveolar histiocytosis
of females receiwing the high dose (p < 0.01). In addition, the
statistical analyses of the data by the sponsor indicated significant
Tinear trends for these lesions (p < 0.01) as well as significant
increases fm the incidences of liver necrosis and alveolar histio-
cytosis and inflammation of the tongue in females receiving the high
dose. :

Neoplastic Tesions were also noted and the data were analyzed
statisticalTy by our reviewers. A significant increaze (p < 0.05) in
liver carcimomas and thyroid foilicular ¢ell adenomas was noted in
males receiwing S000 ppm using the Fisher Exact test. A statis-
tically sigmificamt increase in the iacidences of liver carcinomas in
the females receiving the high dose was not observed by our reviewers
using either the Fisher Exact test or the Peto method at a p < 0.05.
However, a significant positive trend (Cochran-Armitage test) in the
incidences of liver carcinomas in females (p < 0:05) as well as in
the incidemre of liver carcinomas and thyrotd follicular . cell
adenomas in males {p < 0.05) was noted.
The~-statistiical amalyses  of neoplastic Tesions conducted by the
sponsor finajicated only a 1inear trend in the incidence of liver
carcinomas for both sexes combined (p < 0.01) and a significant
increase in the imcidence of liver carcinomas for both sexes combined
using the Peto methoed (p < 0.01). In addition, a positive trend was
noted for the thyroid follicular cell adenomas. It should be noted,
however, that the sponsor utilized a p value of 0.01 instead of 0.05
which is more commonly accepted, and is an EPA policy.

The followimg deficiencies were noted: organs were weighed following
fixation in 0% buffered formalin and necropsy data were reported as
the number of lesions per organ system.

and ergan
B8ased on body,weight data the LOEL for chronic effects is 500 ppm
(LDT) of tesi material in the diet, and a NOEL cannot be established.

CBI APPENDIX- Appendix A, Materials and Methods, CBI, pp. 9-22.

17




APPENDIX A

Materials and Methods
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ACETOCHLOR Tox review 007697

Page is not included in this copy.

Pages 33’3 through Lfl Z are not included.

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

Identity of product inert ingredients.

Identity of product impurities.

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

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

X_ FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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7. CONCLUSTORS:

A. Under the conditioms of this study, treatment of random-bred
Swiss albino CD-1 mice with KON-097 resulted in a -definite
increase in tumors of the liver, lung, and uterus with suggestive
increased tumors of the ovaries and kidneys:

1. Definite increases based on pairwise comparison using the chi
square test or Fisher exact test.

2) liver carcinomas, high-dose males (p < 0.01)
b) total lung tumors, females at all doses (p < 0.01)

c¢) carcinomas of the lung in low anrd high dose females
(p £ 0.05)

d) uterine histiocytic sarcomes, low- and mid-dose females
(p £ 0.01) and high dose females (p < 0.05)

e) Total benigm tumors of the ovaries m_ mid-dose females
(p £ 0.05) .

2. Only suggestive dincreases based on iinear trend ‘analysis
£ using the Peto method (p < 0.01) ‘ :

a) liver carcinomas, females and males

b) lung carcinomas, females

c) total lung tamors in females

d) ovary benign tumors

¢) kidney adenomas, females )
Changes in other parameters that appeared to be related to dosing
included: 1) an increased mortality in both high-dose males and
females; 2) decreased mean body weights in high-dose males and
females; 3) decreased red blood c¢ell count, hematocrit, and
hemoglobin in high-dose females at terminal sacrifice; 4)
increased white blocod cell count in high-dose males at terminal
sacrifice; 5) dincreased platelet count in mid- and high-dose
females at terminal sacrifice; 6) increased mean liver weights
and liver-to body weight ratios at study termination in all dosed
groups of males and in high-dose females as well as an increase
in liver-to-body weight ratios in {11 dosed males znd females at
12 months; an increase in absolute and relative kidney weights in
‘all dosed groups of males at termination; and an 4ncrease in
sbsolute and relative adrenal weights in 2all groups of males and
“in high-dose females at study termination; 7) an increase in
interstitial nephritis in high-dose males and females.

> " !v.v
_ j
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A NOEL for chronic toxicity could not be established based on
increased liver, and kidney, weights at the low-dose level. The
LOEL for chronic toxicity of MON-097 in mice was 500 ppm {lowest
dose tested).

Core Classification: Core Minimum.

' 8. MATERIALS AND WETHODS (PROTOCOLS):

A.

1 Methods:

For details of the author's Materials and Methods see Appendix A
of this review.

The test material was WMON-097 {CP 55097, NBP 1737874), a maroon
1iquid with a stated purity of 94.5%. The major component is
2-chioro-N-(ethoxymethyl)-6'-ethyl-grtho-aceto-toluidine. The
basic experimental design consisted of the exposure of Swiss
albino CD-1 mice to MON-0397 in the diet for up to 23 months at

dose levels of 0, 500, 1500, and 5000 ppm. Five hundred.

random-bred Swiss albino co-1 ueanling mice were inspected upon
arrival, quarantined for 22-23 days, and randomized by weight

into the experimental groups prior to dosing. Twenty mice were

sacrificed before the start of dosing to determine baseline gross

. pathology and histopathology, with the remainder assigned to

groups of 60 male and 60 female mice at each dose level. Ten of
each group were sacrificed at 12 months so that the long-term
study, in effect, consisted of 50 animals per group fed the
indicated doses for up to 23 wmonths. The diets were prepared
weekly.

Animals were observed twice daily for mortality or other signs of
toxicity. Body weights and food consumption were determined once
pre-test, weekly during the first 13 weeks, and biweekly there-
after. Terminal body weights were those determined at necropsy
or weights taken within 7 days before sacrifice. Organ weights

were determined at the {interim and the terminal sacrifices on

fixed tissues.

Urinalysis, hematology, and blood chemistry values were determined
in 10 mice/sex/dose at a 12-month interim sacrifice and at study
termination. Blood was pooled from 3-4 nice for chemistry
determinations.

Complete gqross pathology examinations and histopathological
evaluations were performed on each animal.

Body weight and food consumption data were analyzed statistically
by one way analysis of variance using F test for comparison of
variances and Dunnett's test was used to determine which means
were significantly different from controls. Clinical laboratory
data and organ weight data were analyzed by a two-sided Student‘s
t-test. Neither the protocol nor materials and methods indicatec

.

4
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that the study author analyzed histopathology data. The study
sponsor analyzed the incidence of tumor and nontumor lesions to
‘detect statistically significant (p < 0.01) dose-related linear
trends and differences between control and dosed animal values.

B. Protocol:

See Appendix B for Protocol details.

REPORTED RESULTS:

Analysis of Diets: The analytica) procedure for MON-097 was
validated prior to initiation of the study. The response was linear
in the range to be used for the analysis, and diet analyses prior to
the study were reasonably reproducible. For nominal values of 500,
1500, and 5000 ppm, the respective reproducibilities were 110.83%,
108.17%, and 88.89%; the respective standard deviations expressed as
percent were 9.77, 12.69, and 12.80. MNixing was efficient and test
compound was stable in the diet for 14 days. DOfet analyses during
the study indicated MON-097 was stable in the diets for at least one
week (diets were prepared weekly) and was homogeneously mixed with
the ‘diets. MON-097 in the diet was analyzed at weéks 1, 2, 3, 4, 6,
8, 12, 18, 24, -30, 36, 42, 48, 52, 60, 78, and 90. The means and
standard deviations for the study, as calculated by our reviewers,

were: S

Nomingl Analytical Coefficient of Range

(ppm) (ppm) variation (%) (ppm)

500 492.06+ 37.14 7.5 454.92 - 529.2
1500 1468.71¢ 93.09 6.3 1375.62 - 1561.80
5000 4894 .29+307.90 6.3 4586.39 - 5202.19

Clinical Observations: No unusual clinfca) signs were observed that
were considered to be related to dosing. The most frequently
observed signs were alopecia, skin lesions, and distended abdomens;
these were random in occurrence.

Mortality: Mortality data at selected intervals are summarized in
Tabie 1. A general increase in mortality began to appear after month
12 in dosed animals as compared with controls. Survival at 18 months
ranged from 66-94% in males groups and 60-86% in female groups. The
study was terminated at 23 months when survival was 26% in both males
and females receiving 5000 ppm (high-dose).

e 422
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TABLE 1. Mortality and Percent Survival at Selected Intervals in Mice Fed
MON-097 for 23 Months?

Mortality (and ¥ Survival) at End of Month
€roups/Dose (ppm) ) 6 12 18 23 -
Bales

0 0 (100%) 0 (100%) O (100%) 3 (94%) 20 (60%)
500 0 (100%) 3 (94%) 7 (86%) 16 (68%) 25 (50%)
1500 0 (100%) O (100%) 2 (96%) 6 (88%) 25 (50%)
5000 0 (100%) 3 (94%) 5 (90%) 17 (66%) 37 (26%)
females ]

6 1(98%) 1 (98%) 3 (94%) 7 (86%) 19 (62%) -
500 0 (100%) 0 (100%) 2 (95%) 9 (82%) 25 (50%)
1500 0 (100%) 0 (100%) 2 (96%) 11 (78%) .33 (34%)

5000 ;. 1 (98%) 2 (96%) 7 (86%) 20 (60%) 37 (26%)

aFifty animals/sex/group; animals scheduled for sacrifice at 12 months were not
fncluded in mortality calculations.

w . ' Fr; 423
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Body Weights: Body weights at selected intervals are summarized in
Table 2. S1gn1f1cant1y (p £ 0.05) 1Jower body weights in dosed
animals as compared with controls were observed in the following
groups: mid-dose males at 53 and 79 weeks; high-dose males and
females at all selected time intervals. The mean body weights of
high-dose males and females was approximately 80% of control at study
termination. In wmid-dose males mean body weights were decreased 6.5%
at 18 months bet only 3% at 23 months as compared to controls.

Food and bWater Consumption: siater comsusption was not measured.
Food consumption data at selected Iintervals are summarized 1in
Table 3. Although significant (p < 0.05) sporadic changes in food
consumption were found in both sexes, they were not consistent and
there were no changes that were related to dose level.

Food Efficiency: Mean food efficiencies during the first 13 weeks of
study are summarized in Table 4. There were no changes in food
efficiency that were related to dose level during this early phase of
the study. Food efficiency was not studied beyond week 13.

Hematologqy: Except for a decrease in red cell paraWweters (RBC, Hmct,
and Hb)} 1in high-dose females at wmonth 23, @hich the authors
correlated with anemia, and an increase in white cell count in
high-dose males at month 23, which the asthors indicated to correlate
with hepatoceliular carcinoma other changes were not consistent with
t‘lme or dose and not considered compound related (authors). The
following significant (p < 0.05) decreases in hematology parameters
were observed (Table 5): red blood cell count (RBC) in high-dose
females at months 12 and 23; hemoglicbin (Mgb) in high-dose females at
month 23; hematocrit (Hmct) in high-dose females at month 23 and in
mid- and high-dose males at month 12. Significant increases in the
following hematology parameters were also observed (Table 5): white
bloocd cell count (WBC) 4n high-dose males at month 23; RBC in
mid-dose females at month 12; platelet count (PIt Ct} in low- and
mid-dose males at month 12 and in mid- and Mgh-dose females at
month 23.

Clinical Chemistry: For serum alkaline phosphatase (SAP}, serum
glutamic oxaloacetic transaminase (S80T), and total bilirubin (TB),
some significant increases were observed (Table 6) as follows: SAP
in high-dose females at month 12; SGOT in high-dose males at month
12; T8 1in mid-dose females at month 23. The authors attributed
changes 1in total protein to hemolysis of blood samples. There were
no good correlations between SAP, SGOT, SGPT, and T8 and histologic
findings. Since all values were from pooled blood samples of 3-4
animals, direct animal correlations of chemistry and histologic
changes could not be made (CBl pp 52-57).

4214
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JABLE 2. Selected Mean Body Weights for Mice Fed MON-037 for 23 Months

Groups/Dose (ppm) Weight at :
27 53 79 99
Bales
0 35.683 37.017 36.787 35.500
+ 3.4273 + 3.895 + 3.526 + 3.214
500 34.947 36.547 36.088 35.880
+ 2.649 + 2.932 + 2.843 + 3.206
1500 32.950 35.293b 34.388P 34.720
+ 2.873 + 3.195 + 3.059 + 3.156
5000 31.386P 31.018P 30.545° 29.286°
+ 2.527 +2.251 + 2.054

+ 2.621

0 29.441 30.368 32.744 31.545
+ 2.8662 + 2.932 + 2.945 + 4.131
500 28.433 31.069 33.000 32.040
+ 2.936 + 3.722 + 3.413 + 2.993
1500 29.267 30.448 31.974 31.750
+ 3.156 + 3.039 + 2.716 + 2.826

5000 25.931b 26.830b 28.933P 28.2670
+ 2.183 + 2.293 + 2.753 + 3.788

‘Standard deviation.

bSigmf‘lt:zu'rt'ly different from control value (p < 0.05) using ANOVA followed by
Dunnett's t-test.
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TABLE 3. Selected Meam Food Consumption im Mice
Fed MON-097 For 23 Months

Group/Dose Erams of Food/Mousesieek at Week
{ppm) 13 21 53 9
Bales
0 35.2 38.0 37.4 39.0 38.1
1463 +3.8 4.5 4.4 4.6
500 34.6 38.0 36.7 36.9 35.5
+4.9 +3.0 +3.6 +3.4 +3.9
1500 33.2% 31.17 36.5 37.0 36.9
, +3.2 +3.3 +3.8 +4.8 $4.2
| 5000 35.7 39.2 36.5 3%.1* - 31.0
+4_7 T 5.4 "+4.8 4.4 +4.6
Females
0 35.1 40.3 39.4 39.2 36.5
? +4.5 +5.0 $6.0 4.0 T #5.9
i
ran 32.9* 39.7 40.6 40.4 38.7
| +3.8 4.4 6.4 £3.1 £3.2
1500 33.7 40.0 40.1 38.9 31.8
4.0 +4.1 4.8 3.9 +4.0
5000 37.9* 45 4 41.9 37.4 35.5
+5.1 +7.4 +8.5 4.6 8.1

3 standard deviation.
=

Significantly different from control value (p < 0.05) wusing ANOVA
followed by Dunnett's t-test.

r,. /
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TABILE 4. Mean Food Efficiency (Change in Body Weight/Food
~ Consumed/Weck) During the First 13 Weeks of a

23-Month Study of MON-097 Oncogenicity?

Dose (ppm) Males Females
o 0.01sP 0.0
+0.025¢ , £0.027
500 0.015 0.0M
+0.019 +0.023
1500 0.012 0.014
+0.025 +0.023
5000 0.008 0.011
$0.022 +0.030

8 Statistical analysis of these data by our reviewers {indicated no
significant differences in mean food efficiencies between contro! and

dosed groups (ANOVA followed by Duncan's multiple range test) and no
dose-related trends (regression snalysis). ‘

b g body weight/g food consumed/week, mean for first 13 weeks of study-
€ standard deviation.

| ns,
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TABLE 5. Determination of Red Blood Cell Count (RBC), White Blood Cell Coust (WEC),
Hemoglobin (Mgb), Hemstocrit (Hact), snd Platelet Count (Pit CY) .
In Rice Fed MON-097
Males Fengiles
— (2 Pose Cpom)
) %00 1300 5000 [ $00 1500 5000
#BC (x 105/mm)
12 months 7.8 7.0 7.3 6.7 7.3 1.7 8.0t 6.5°
+1.10 +0.8 +1.0 st +0.7 $0.6 +0.5 +0.9
23 months 5.3 5.0 s.4 4.5 4.8 5.4 5.4 3.8
U 20.6 .2 0.6 0.6 0.8 s1.0 20.7
e (x 10°/mm)
12 wonths 6.9 9.1 7.8 7.8 8.7 3.8 9.3 10.0
s1.7 +4.1 +2.8 +2.8 +2.85 +4.9 231 PR |
23 months ' 9.7 13.6 12.0 4.5 5.2 6.2 13.9 2.0
s2.4 45.9 +3.8 »3.5 4.4 8.8 +4.8 +%0.0
Hgb (g/d>
12 wonths 12.7 12.7 1.8 1.6 11.9 2.7 12.7 1.7
0.9 +1.0 1.3 215 sl.9 0.8 2.2 0.7
23 months 12.0 12.0 12.7 10.9 .0 13.0 12.5 9.3b
+2.2 0.2 +.7 0.7 &l.5 s1.8 *2.0 +2.0
Hact (pe/dl)
12 months 40.0 37.9 6.6 37.40 9.2 5.5 9.5 38.0
+3.2 +3.0 23.4 +2.2 +4.1 #2.7 22.2 +2.9
23 months 35.8 36.7 37.1 32.6 37.8 38.9 39.5 2.1
+9.6 +3.5 24.4 25.5 R +5.4 +4.0 +6.4
Pit Ot (x 103/am>)
12 months 437 7100 a7 b 565 543 579 454 662
2262 +180 +153 2242 +303 *261 +187 «168.
23 months 456 408 547 478 302 09 484 ® ag2 b
+281 +187 +I70 #2179 2129 59 <185 212 ;
1
f- - /
®Standarc cevistion. 28

bSignchanﬂy difterent fram control vaiue (p < 0.05) using ANOVA follcwed by Dunnett’s t-test.
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TABLE 6. Serum Leveis of Alkaline Phosphatase (SAP}, Slutamic Oumaslocscetic Transaminase €seom),
ond Total Bilirudin (TB) in Mice Fed MON-097

Meles Famaies
Doge (pom) Doge Cpom) ==~ =
) 500 1500 5000 ) 500 1500 5000
¢ v
12 months 2086 212 211 199 167 182 183 195 ®
42 ° +31 212 48 el +54 +20 +i3
23 months 273 € 192 227 179 198 246 243 388 €
113 227 +36 2= 256 455 483 i8¢
$8OT CIW/L :
12 months 7 85 84 s b ) 82 % 102
+8 214 sl8 &7 216 213 st +7
23 months e 1 10e 103 ® 66 19 857
240 +20 s24 +i6 =8 46 +20 - sl8
B (mg/d)
12 months 0.4 0.4 0.4 0.4 0.4 0.5 o. 0.8
+0.0 40.1 0.0 0.0 0.0 40.2 +0.1 s0.1
23 months 0.4°¢ 0.4 0.6 6.6 0.4 0.5 0.6 b 0.6 T
+0.1 +0.0 $0.1 +0.2 0.1 +0.3 +0.1 +0.1

®Standerd devistion.
bSigniﬁclnﬂy differant from control vaiue (p < 0.05) using ANOYA folliownd by Dunnett's t-fest.

c&lly 2 pools wera ansiyzed.

12



Urinalysis: There were no changes in urinary parameters related to
dosing.

Organ MWeights: At month 12, parallel increases in organ weights and
organ-to-body weight ratios were reported for livers (Table 7), and
adrenals 4n dosed females (Table 8). At month 23, parallel
increases in organ weights and organ-to-body weight ratios were
observed for male livers (Table 7), male and female adrenals
(Table 8), male kidneys (Table 9), and female thyroids/parathyroids
(Table 10). There were no treatment-related weight chamges in the
other organs that were examined (brain, pituitary, heart, and gonads).

gross Pathology: Summary tabulation of gross pathology findings by
the report authors (CBI pp I183-1186) did not include the number of
animals per group with specific lesions in a particular tissue but
tabulated the number of animals with neoplastic or nonneoplastic
lesions in an organ system (e.g., digestive, endocrine, reproductive)
by dose and sex. Individual pathology data records comtained more
specific data. 6ross observations &t necropsy included: 1) an
increase in urinary tract lesioms in males (scheduled sacrifices for
all dose groups; those that died or were sacrificed in moribund
conditfon in the high-dose group) and in tne females (scheduled
sacrifices for mid- and high-dose groups: those that died or were
sacrificed in moribund condition irn the high-dose group); 2) an
increase in digestive tract (primarily liver) masses 1in males
(scheduled sacrifices for mid- and high-dose groups); 3) an increase
in pulmonary masses in females (scheduled sacrifices and animals that
died or were sacrificed in moribund condition for ail dose groups);
and 4) reproductive tract masses in females (scheduled sacrifices for
high-dose group). The suthor stated that a variety of other lesions
and masses were observed but were not considered treatwert-related.

Histopathology: Table 11 presents a summary of the incidence of
neoplastic lesions. If only one animal 1in any dose group had a
tumor, it was not included in the table. The report authors did not
indicate any statistical analysis of the data. However, they con-
cluded that there was a dose-related increase in the incidence of the
following neoplasms: >

o histiocytic sarcomas of the uterus in low-, mid-, and high-
dose females

o lung adenomas and carcinomas combined im all groups of dosed
females

o lung adenomas in low- and mid-dose griups of males and low-,
mid-, and high-dose groups of females

o hepatic carcinomas in low-, mid- and high-dose groups of males
and in high-dose females :

‘ 43¢
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TABLE 7. Mean Liver Weights and Liver-to-Body Weight Ratios
. in Mice Fed MON-097¢

Dietary Level Mzles Fe-n;les
(ppm) -

Liver ——g Liver _ Liver g Liver
Weight (g) 1000 g body weight Weight (g) 1000 ¢ body weight

12-Month Sacrifice

0 1.49 41.964 - 1.30 48.861
+0.2652 +7.865 +0.240 41.212
500 1.58 49.636P 1.45 55.653%
+0.123 +6.313 40.235 +1.245
1500 1.44 52.166P 1.62P 60. 340D
40.262 +6.536 40.316 _ +8.056
5000 1.68 56.3240 1.63% - 70.994b
+0.279 +12.418 +0.098 +5.370

23-Month Sacrifice :

0 1.62 45.507 1.76 '54.357
. +0.3273 48.169 +1.303 +30.808
500 2.10P 58.464D 1.72 53.886
+1.031 +27.742 40.260 +1.989
1500 1.96P 56_2NP 1.62 50.873
-40.451 +12.167 +0.258 +1.723
5000 2.52b 87.088P 1.82 65.595
. +0.852 +32.926 +0.311 47.695

aStm:clar-d deviation.

bSignificant‘ly different from control (p < 0.05) using ANOVA followed by Dunnets s
t-test; analysis by report authors. _

c!’eri‘omam:e of Bartlett's test by our reviewers indicated inhomogeneous variances
for these data; transformation of data to achieve homogeneity of variance wa-
performed by our reviewers prior to reanalysis by ANOVA followed by Duncar's
multiple range test. The means and standard deviations are presented as zhe
valyes before transformation.

= 431

14



TABLE 8. Mean Adrenal Weights amd Adrenal-to-Body Weight Ratios
in Mice Fed KON-097

Dietary Level Males Females
(ppm)
Adrenal — g Adreng] _  Adrenal renal

Weight (g) 1000 g body weight Weight (g) 1000 g body weight

12-Month Sacrifice

0 0.0 0.342 0.0 0.420
+0.0042 +0.134 +0.003 +0.131

500 0.01 0.439 0.02P 0.834b
+0.005 +0.154 +0.009 +0.426

1500 0.01 0.411 0.02> _ 0.606P
40.003 +0.167 $0.005 - +0.219

5000 0.0 0.47 0.02b 0.831®
+0.005 +0.18) +0.004  #0.187

23-Month Sacrifice

0 0.007 0.191 0.013 0.431
+0.0022 +0.068 +0.003 +0.106
500 0.009b 0.246D 0.014 0.443
+0.003 +0.077 +0.004 +0.106
1500 0.0090 0.259b 0.015 0.470
+0.003 +0.105 +0.004 +0.123

5000 0.010b 0.3600 p.016P 0.558P
+0.003 +0.122 40.003 +0.127

3Standard deviation.

bStatisticaUy -.gnificant from control wvalue (p < 0.05) using ANOVA followed by
Dunnett's t-test.

433
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" TABLE 9. Mean Kidney Weights and Kidney-to-Body Weight Ratios
in Mice Fed MON-09?
Hales Eemal
Dietary Level Kidney g kidney Kidm g kidney
(ppm) Wt. (9) 1000 g body wt. (c) 1000 g body wt.
12-Month Sacrifice
0 0.73 20.705 0.46 17.403
+0.1082 +2.869 +0.064 +2.485
500 0.89b 27.762b 0.54 20.695P
+0.143 +4.999 +0.105 +3.483
1500 0.78 28.001P 0.s5b 20.504P
+0.179 +4.625 20.090 +2.494
5000 0.81 26.983P 0.4 19.172
+0.180 +5.667 +0.047 +2.401
----éﬁg;;---------—---°°-”-°-’“°-----: --------
el
23-Month Sacrifice
0 0.76 21.352 0.55 17.330
+0.1273 42.833 +0.099 £2.116
500 1.06° 29.696> 0.64b 19.978
+0.183 +5.254 +0.084 +2.829
1500 1.08b 31.028P 0.52 16.283
+0.270 +6.423 +0.050 +1.397
5000 0.81b 29.6570 0.60 20.7480
+0.178 +5.696 +0.100 +3.345

Standard deviation.

Significantly different from control (p < 0.05) using ANOVA followed by
Dunnett's t-test.

.
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TABLE 10.

Mean Thyroid/Parathyroid Hﬁ?
to-Body Meight Ratios im Mice Fed WON-097

007¢97

hts and Thyroid/Parathyroid-

Males femalies
Thyrold/ g thyroid/para- Thyrold/ g thyroid/para-
Dietary Level Parathyroids § Parathyroids ______ thwroids
(ppm) Wt. (g) 1000 g body wt. We. (g) 1000 g Body wt.
12-Month Sacrifice
0 0.005 0.133 0.005 0.196
+0.0028 +0.047 +0.003 +0.100
500 0.005 0.170 0.005 0.205
+0.002 +0.0M +0.002 +0.079
1500 0.005 0.11d 0.001 - 0.277%
+0.002 +0.064 +0.00? +0.069
5000 0.005 0.156 0.006 0.324b
. +0.002 +0.074 +0.002 +0.083
O R S
23-¥Month Sacrifice
0 0.007 0.212 0.007 0.212
+0.002% +0.070 +0.902 +0.071
500 0.009P 0.253 ©.008° 0.2e7
+0.003 +0.092 +0.002 +0.068
1500 0.007 0.206 0.009P 0.288b
+0.002 +0.065 +0.002 +0.089
5000 0.008 0.277° e.010® 0.358b
+0.002 +0.073 +0.003 +0.105

aS‘tam:lar‘:! deviation.

bSingicantly different from control value (p < 0.05) using ANQOVE followe:z
by Dunnett's t-test; analysis by report authors. ' '
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TABLE 11. Fréquently Occurring Neoplastic Lesions
in Mice Fed MON-097 for 23 Months®

Males/Cose (ppm) females/Dose (ppm)
Organ/Lesion [1] 500 1500 0 500 1500 5000

No. of animals 60 60 60 60 60 80 60 59
examined micro- :

scopically )

No. of animals 3s 26 43 aod 23¢ N 3ed e
with tumors

- Harderian gland (6!))f (60) {80) (60) {60) (60) {60) (59)
Adenoma 8 7 7 9 3 1 5 4

-

- Kidneys (60) (60) (60) (60) (60) ~ (60) (60). (59)
Adenocarcinoma 0 0 2 1 0 0 0 0
Adenoma 2 1 1 2 0 0 0 3b
Sarcoma 0 0 0 0 0 0 c 2

- Total malignant . 0 0 2 1 o 0 0 2

kidney tumors 7 ‘

- Liver (60)f (59) (60) (59)  (60) (60) (60) (58)
Adenoma 8 4 9 7 2 0 0 4
Carcinoma 6 7 10 2204 0 0 4b

- Lungs (60)f (60) (60) {60) (60) (60) (60) (59)
Adenoma 6 10 12 5 2 6 89 4
Carcinoma 7 3 4 3 0 s9 3 7b.9
Histiocytic - 0 0 ] 0 0 0 1 0

sarcoms :

- Total lung tumors 13 13 16 8 2 114 12d  1ib.d

Lymphatic System (66))'= ’ (60) (60) (60) {60) {60) (60) (59)
Lymphoma 4 2 2 6 7 12 1

L X 4]

- Ovaries - - - - (59)F  (60) (60)  (58)
Adenoma - - - - 0 0 1 0
Granulosa cell - - - - 0 0 3 2

tumor :
Luteoma - - - - 0 0 1 1

- Total benign - - - - 0 0 59 3b

ovarian tumors

18 . [ X 433
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TABLE 11. Frequently Occurring Neoplastic Lesions
in Mice Fed MON-097 for 23 Months® (continued)

%lg;[ggﬁ aggz E_%agszﬂgﬁ épm}
Organ/Lesion 5 5000

- Pituitary gland (58)' (49) (58) (54) {58) (57) {55) {51)
Adenoma 0 L) 0 1 2 2 0 0

- Uterus - - - - (59)f (s0) (60)  (59)
Endometrial - - - - 1 2 2 2
stromal polyp
Histiocytic - - - - 0 ed 6d 59
sarcoma
Lefomyosarcoma - - - - 3 0 2 0
. -

Meoplastic lesions that occurred at a freguency of no more thar one per dose
group were excluded from this table unless significance was noted for total
tumors of a given organ.

Statistically significant linear trend (p < 0.01) using the Peto analysis. It
should be noted that the animals scheduled for interim sacrifice at 12 months
(18/sex/dose) were included in the sbove compilation even though they would be
at low risk of developing neoplazsms by month 12. The sponsors indicated,
however, that statistical analysis by the Petc method has the advantage of
utiiizing survival and time to tumor information.

Corrected value found by our reviewers; this value wes reported as 22 by the
sponsor.

Statistically significant increase compared to control (p < 0.01) using the
Chi-square test (uncorrected for continuity).

Reanalysis by our reviewers indicated & statistically significant linear trend

(p <0.05) using the Cochran-Armitage test; the analysis reported by the sponsor

had used the value of 22 females with tumors at O ppm and had reported a .
significance of p < 0.01 using the Peto analysis.

Number in parentheses {s the number of animals from which tissue was examined
histologically.

Significantly different from control by Fisher's exact test p < 0.05.
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The sponsor provided statistical analysis of incidence of neoplasms
using chi-square (without continuity correction), and analysis of
1inear trend using the Peto analysis. With the chi-square analysis
there was 2a statistically increased i{ncidence (p < 0.01) 1in the
following:

o liver carcinomas in high-dose males (22/59) as compared to
controls (6/60); -

o total lung tumors in the low- (11/60), wid- (12/60) and
high-dose females (11/59) as compared to controls (2/60)

o histiocytic sarcomas of the uterus in the low- (6/60) and
mid-dose (6/60) female groups as compared to controls (0/59).

By the Petoc trend analysis there were significant linear trends for
the following:

o females with kidney adenomas (0/60, 0/60, 0s60, and 3/59 in
control, low-, mid-, and high-groups groups;

-0 males with 1iver carcinomas. (6/60, 7/58, ﬁ)/so. and 22/59 in
the controls, low-, mid-, and high-dose groups: -

o femaies with liver carcinomas (1/60, 0/60, 0/60, and 4/58) in
control, low-, mid-, and high-dose groups;

o females with total lung tumors (2/60, 11/60, 12/60, and 11/59
in controls, low-, mid-, and high-dose groups);

o females with lung carcinomas (0/60, 5/60, 3/60, and 7/59 in
controls, low-, mid-, and high-dose groups);

o females with benign ovarian tumors (0/59, 0/60.- 5/60, and
3/58) in control, low-, mid-, and high-dose groups);

o females with histiocytic sarcomas of the uterus (0/59, 6/60,
6/60, and 5/59 in control, low-, mid-, and high-dose groups).

The 4dncidence of frequent non-neoplastic lesions is summarized in
Table 12. The report authors stated that there was a dose-related
increased incidence of interstitial nephritis in all dosed groups of
males and females.

The sponsor provided statistical analysis of nonneoplastic 1lesions
which indicated significant increases (p < 0.01) in the incidence of
interstitial nephritis compared to controls in both males and females
receiving the highest dose Analysis of trend (Peto test) indicated

e kA
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TABLE 12. Frequently Occurring Nonneoplastic Lesions
in Mice Fed MON-097 for 23 Months

Males/Dose ésm) Female
Organ/Lesion o 500 15 5 0 sﬁ 153% 5000

- Adrenal Gland (58)‘ (59) {58) {59) (59) {60) (60) (59)
Amylotdosis o 2 1 1 1 3 4 1
- Bone Marrow {60) {60) (60) (60)  (60) {60) (59) (59)
fibrous Osteo—
- dystrophy 0 0 0 0 ;] 1 % 6
- Cecum (5%) {56) (60) {(57) (56) (59) (59) (58)
Typhlitis o 3 0 0 0 1 0 1
- Colon (5%) (56) {59) {59) (57) - (60) (59) (59)
Nematodiasis 10 9 1 5 3 - 0 1
- Duodenum (60)  (56)  (60)  (5T)  (57)  (59)  (59)  (58)
Amyloidosis 0 0 0 0 0 1 2 1
Buodenitis: 1] 2 2 0 0 1 3 3
- Eyes R (60} (63) (60) (59) (60) (60) (60) (53}
Cataract v 3 0 1 0 o 1 1
Keratitis 1] 1 1 1 (4] 0 0
Panophthalimitis 2 0 0 0 0 0 0
Retinal Degenera-
tion 4 3 6 3 3 1 8t

- Harderian Gland (60)  (80)  (60)  (60)
3 3 0 3

(60)  (60)  (59)
Dacrycadenitis 1. 1 0

-~ o~ -
w [~ o '
~ ~ ~

- Heart (68) (60) (60) {60) (60) (60) {59)
Cardiomyopathy 2 3 1 5 1 0 0
Endocarditis 2 0 0 4] 0 0
Myocarditis o 2 2 2 0 2 1
Thrombos is 1 1 3 2 2 L 0

- Ileum (s%) (56) (59) (57) (59) {59) (58}
Amyloidosis 2 0 0 1 2 0 2
Ileitis - e 2 0 0 0 0 o]

= Jejunum . (59) (56) (58) (s7) (57) (59) (59) (s8;

r 4 5 3 2 0 2 3 3

Amyloidosis

Number in parentheses is the number of animals from which tissue was examined
histologically.

S‘I’.atistica‘\;};&}:i significant 1linear trend (p < 0.01) using the Cochran-Armitage
test; analy;gs by our reviewers.

P
[ SER——
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TABLE 12. Frequently Occurring Nonneoplastic Lesions
in Mice Fed MON-097 for 23 Months (continued)
Males/Dose (ppm) Females/Dose m
Organ/Lesion 0 500 1500 5000 (1] 500 1500 5000
- K1M¥s (60) {60) (60) (60) (80) (60) .(&0) (‘39)d
Amyloido.is 1 3 2 1 2 2 4 2
Cysts 5 10 6 2 3 1 1] 1
Hydronephrosis 3 1 5 3 2 s 3 6
Infarction 0 6 0 0 1 o D 0
Iaterstitial
Nephritis 30 35 42 sgb.¢ 3 33 n 4sb.c
Nephrocalcinosis 0 0 0 0 0 1 4] 2
- Liver {60) (59) {60) {(59) (60) {80) (&D) (58)
Cell Focus 2 0 0 0 1 1 ] 0
Cysts 5 1 3 2 1 =1 2 0
Fetty Infiitretion 2 0 L} 0 0 2 . 8 0
Hepatitis 3 3 0 2 2 3 5 1
Necrosis 2 5 0 3 5 3 1 4
- Lungs o {60) (60) (80) (60) (60) (60) (6G) (59)
Broachopneumonia 0 0 0 2 0 0 ] 0
Interstitial
Pneumonia 5 6 10 3 3 3 & 5
Lymphocytosis 2 1 1 0 4 1 3 2
Precipitate,
Alveolar 2 0 0 0 0 0 1 0
- Lympix Modes (57) (55) {57) (52) (55) {55) (85) {51)
Angiectasis 0 1 2 0 4 0 7] 0
Congestion 1 2 1 0 2 2 e 1
Lymphadenitis 2 2 1 1 3 0 -3 4
Lymphoid Hyper-
plasia 0 5 2 2 6 ] ] 1
~ Middle Ear (60) (60) (60) (60) (80) (60) (60) (59)
Otitis Media 3 1 1 1 1 1 1 3
- Nose (60) {59) (59) (60) {60) (60) (63) (59)
Rhinitis 0 4 3 0 3 2 3 0
b

Statistically significant increase compared to control
Chi-square test (uncorrected for continuity).

Correct value determined by our reviewers.

22
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TABLE 12. Frequently Occurring Menneoplastic Lesions
. in Mice Fed MDN-097 for 23 Months {continued)
Males/Dose {(ppm) Females/Dose {ppm)
Organ/Lesion 0 S00 1500 5000 [ 500 1500 5000
- Ovaries —-— -— — —-— {(59) (60} {60) (58)
Amyloidosis - -— -— -_— 2 1 2 o
Cyst, follicular — — -— -— 2 2 1 2
Cyst, hemorrhagic - — -_— -— n 10 9 1
Cyst, simple -— — —_— -— 29 26 21 13
-~ Peripheral Nerve (55) (46) {48) (51) (54) {52) (57) (57)
Neuropathy 0 0 0 0 2 0 o 0
-~ Pituitary 6land (58) (49) (58) (54) (58) (51 (555  (51)
. Hyperplasia 0 0 ] o 1 0 2 0
' - Prostate 6land (60) (53) (80)  (60) - e - -
Prostatitis 3 - 2 5 3 -— - - -—
- Salivary Gland (60) (60) (&0) (59} (60) (59) (603} {57)
Sialoadenitis 3 2 o 2 0 . 3 S
‘ - Seminal Vesicles ~ (60) (60) (60)  (60) - . - —
Seminal )
Vesiculitis 3 1 ) 1 - -— -— _—
! - Skin - (60) (59) (60) {59) {57 (607 (60} (593
Dermatitis 4 1 8 3 & 5 2 5
L
‘ - 3pleen (59) (56) (55) (59) (57) (60) (59) (57
Hematopoiesis,
Extramedullary ? 0 1 2 4 5 5 4
, Hemosiderosis 0 3 g 2 5 4 2 8
- Stomach (60)  (59) (80) (60) (59)  (60) (59) (59)
Adenomatous
Hyperplasia 2 8 ) 1 2 3 0 4
Gastritis 1 e 3 6 7 4 Y 2
- Testes (80) (60) (80) (60) - -— - _—
Atrophy 12 14 14 3 - - — -
Degeneration 1 5 0 3 -— - - -
Mineralization 0 2 D 1 - -— -— -—
- Thymus (50) (45) (48) (45) (48) (51) (493} (43
Lymphoid Hyper-
plasia 0 0 1] 4] 4 0 1 ¢
440
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TABLE 12. Frequently Occurring Nonneoplastic Lesions
in Mice Fed NMON-097 for 23 Months {continued)
Males/Dose {ppm) Femal 0
Organ/Lesion 0 500 1500 5000 0 500 1500 5000
- Thyroid 6land {59) {58) (58) (57) (58) (58) {59) {59)
Cyst, follicular 0 1 0 0 1 2 0 2
Thyroiditis 0 0 0 0 2 0 1 1
- Uterus -— - - -— (59) {50) (60) (59)
Cystic Endo-
metrial Hyper-
plasia - - - -— 42 30 34 22
Endometritis -— - -— o 2 1 4 3
- Vagina - - - - (58) (60) (59) {58)
Epidermoid -
Dysplasia -— - -— - 5 R 1 1
Vaginitis - - - - 2 4 4- 4
- Zymbal's Eland (49) (56) .{55) {56) (58) (53) (56) {55)
Adenitis 3 i R 3. .0 1 0 o o -
w441
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a significant positive trend (p < 0.01) for interstitial mephritis in
males (30/60, 35/60, 42/60, and 50/60 in control, low-, mid- and
high-dose groups) and in females (31/60, 33/60, 31/60, and 45/860 in
control, low-, mid-, and high-dose groups) and a positive trend
(p < 0.01) for retinal degeneration in females (2/60, 3/80, 1/6C, and
8/59 in control, low-, mid-, and high-dose groups). Howewer, analysis
by pairwise comparison did not {indicate a significant increase
(p < 0.01) in the incidence of retinal degeneration fin high-dose
females.

TUDY AUTHORS' CONCLUSTOM ALITY ASS MEASURES:

The authors concluded that when MON-097 wms fed in the diet to ramdom
bred Swiss albinoc CD-1 mice at 0, S00, 1500, and 5000 ppm in the diet
it was oncogenic under the conditions of the study. It caused a
dose-related increase in pulmonary ademomas in males receiving 500
and 1500 ppm and in 311 female test groups, a dose-related increase
in pulmonary carcinomas in 311 female test groups, am fincrease in
hepatic carcinomas in all female test groups and in high-dose males,
and a dose-related increase in uterine histiocytic sarcomas im all
female test groups. A dose-related increase in inferstitial nephritis
was also seen in all test groups of males and femeles. 1t caused a
persistent decrease in body weight and body weight gaim in msle and
female groups receiving 5000 ppm but not in low- or mid-dose grmups.
The only clinical laboratory data considered to be compound related

was a4 decrease in RBC, Hgb, and Hmct values in high-dose females a1 23

months; the authors considered that “this anemia may be indirectly
compound related as it was assoclated with the presence of tumors,
particularly of the liver, and of renal disease.® The only changes in
organ weight values and organ-to-body weight ratios considered related
to treatment were absolute and relative Tiver and kidney weight rztios
in dosed males and absolute and relative kidney weights in dmsed
females: this was stated to be based on histopathologfcal correla-
tions. Signs of toxicity, food consumption fluctustioms, climical
chemistry values in test groups differing from controls and weight
changes in adrenals and thyroids were not considered compound related.

A quality assurance statement, signed and dsted May &, 1983, was
present

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS-

We conclude that the experimental! design and conduct of This bicassay
for the oncogenicity of MON-097 was generally in accord with Pestiride
Assessment 6Guidelines. We classify the study as Core Minfmum.
Deficiencies are as follows:

1. The mice used in the study were received in three different
shipments and were acclimated for different pericds of time;
however, they were all approximately the same age at sziudy
{nitiation.

2 442
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2 Abnormal clinical findings with the date of observation were
_entered on individual animal disposition records, but summary

incidences were not tabulated nor were weekly observation forms
available.

3. There was no evidence that blood smears were cobtained from 10
animals/sex/dose group at 18 wmwonths as suggested by the
guidelines.

4. Organ weights were obtained after fixatfon. It fs common prac-
tice, however, to weigh orgambefore fixation.

5. Necropsy findings were summerized by organ systems rather than by
individual tissues or organs. .

Food efficiency in high-dose males was approximately half of the
control value; however, because the variability was so great the
difference was not significant (ANOVA a = 0.05, analysis by our
reviewers).

Our statistician indicated that it was inapproprizte for the study
authors to analyze the clinical chemistry, bematology, organ weight,
and organ-to-body weight data by the independent, two-sided Student's
t-test. However, our statistician’s reanalysis of these data by a
more approprizte method (ANOVA followed by BDuncan’s msultiple range

test) did not change any of the conclusions &s to which values in

dosed animals were significantly different from control yalues.

Due to the small size of the blood sampies, pooling of 3 to §
individual samples was mecessary for the ciinical chemistry analyses
at interim and terminal sacrifices; as & result, only 2 or 3 pools
were analyzed for each dose group at each sacrifice. We conclude
that the availabiiity of only 2-3 values for each clinical chemistry
parsmeter makes the statistical tests (ANOVA, tests Yo determine
differences between means, and trend analyses) of these measurements
unstabile.

The sponsor concluded that blood chemistry effects indicative of
1iver damage were observed in dosed animals. This conclusion was
based on observations of increased serum zlkaline phosphatass in
high-dose females at months 12 and 23, dnacreased serum glutamic
oxaloacetic transaminase in high-dose males at month 12, and slightly
increased total d1lirubin in mid- and high-dose mice of both sexes at
month 23. The study authors discounted these cbservations, concluding
that these abnormal findings were for the most part randomly distrib-
uted and on many occasions lacked any defimitive histopathological
correlations.

The study authors did not consider effects on organ weights and organ-
to-bcdy weight ratios to be test compound-related unless there was
correlative histopathology. With this criterion, the study authors
considered only liver ang kidney weight and organ-to-body weight ratio
increases to be test compound-related.

nY
26

4A3



00769

Differences in the accuracy of weighimg the adrenals at 12 and 23
months were apparent; the weights of the adrenals were reported to an
accuracy of only two digits after the decimal at month 12 (weights
were 0.01-0.04 g with most weights being 0.01 or 0.02 g) but were
reported to an accuracy of three digits after the decimal at month 23
(most weights were <0.01 g for males and <0.02 g for females). The
mean weight of liver in control femasles at termination that was
reported was unusually high and had a large standard deviation
(Table 7). Examination of the individual liver weights revealed that
one control female (£1508) had a liver weight of 8.57 g which was
correlated with hepatocellular carcinoma (4 x 2.2 x 1.8 cm). If this
value were omitted the mean was 1.5410.325 and the high-dose females
had a significantly higher (p < 0.05) meen liver weight than contrels.

The study authors compiled the gross pathology results {into four
tables according o whether the animals were sacrificed or found dead
or moribund. Two tables were for tumors and the other two for mon-
tumor lesions. They also reported the microscopic diagnoses by meo-
plasm and nonnecplastic Jesions 4in different tables. As the gross

lesions were tabulated as the number of lesfons/sex/dose rather than

animals with Jesions/sex/dose, the gross pathology results were not
amensble to statistical treatment. Our reviewers®-examination of the
individual animal data records revealed that where tissue masses
(suspected tumors) were diagnosed grossly, a microscopic diagnesis
was also made and usually confirmed the gross diagnosis with the
appropriate cell type. The care with which lesions found grossly

were processed through the histology lsboratory and presented to the

pathologist for microscopic examimation appeared to be quite effec-
tive. Tables 13 and 14 were prepared by our reviewers to correlate
the gross diagnoses with microscopic difagnoses. For practical pur-
poses, the analysis for tumor imcidence can appropriately be based
solely upon the microscopic diagneses.

The study authors concluded that dose-related increases occurred only
for liver carcinomas (males at all Joses and high-dose females),
uterine histiocytic sarcomas (females at all doses), pulmomary
adenomas (females at s)1 doses and low- and mid-dose males), and
pulmonary carcinomas (females at all doses). However, the study
suthors did not analyze histopathoclogy data statistically. This
analysis was provided by the sponsor.

The sponsor concluded that significant (p < 0.01) dose-related
positive trends occurred for liver carcinomas (males and females),
liver adenomas (males and females combined), uterine histiocwytic
sarcomas (females), ovary benign tumors (females), tctal lung tumors
{females), 1lung carcinomas (females), kidney adenomas (females),
malignant kidney tumors (males and females combined), and animais
with tumors (males and females). Significantly increased incidemces
(p < 0.01) of neoplastic lesions 1in treated animals as comparec¢ to
controls were found for liver carcinomas (high-dose males), uterine
histiocytic sarcomas (low- and mid-dose females), lung tumors (femzles
at all doses), and animals with tumors {mid-dose females). Althcug”

-

27




007€&97

TABLE 13. Correlation of Reported Gross Patholegy (Tissue Masses)
and Histopathological Diagnoses of Neoplastic Lesfons?

LIVER (FEMALES)
~gross masses of digestive system in control and all dose groups
~carcinomas
—significant dose-related positive trend in incidence

LIVER (MALES)
~gross masses of digestive system in control and all dose groups
~carcinomas
—significant dose-related positive trend in incidence
--significantly increased incidence at high dose

LIVER (MALES PLUS FEMALES)
~gross masses of digestive system in control and all dose groups
~adenomas
--significant dose-related positive trend in incidence
LUNG (FERALES) , -
~gross pulmonary masses in control and all dose groups
~carcinomas
--significant dose-related positive trend in incidence
~total lung tumors (including carcinomas)
' --significant dose-related positive trend in incidence
-—-significantly increased incidence at all doses

KIDNEY (FEMALES)
~gross urinary tract masses in mid- and high-dose groups
~gdenomas
—-significant dose-related positive trend in incidence

KIDNEY (MALES PLUS FEMALES)
~gross urinary tract masses in control and in mid- and high-dose
groups
~-malignant tumors
--significant dose-related positive trend in incidence

OVARIES (FEMALES)
~gross reproductive tract masses in control and all dose groups
~benign tumors
--significant dose-related positive trend in incidence

UTERUS (FEMALES) :
~gross reproductive tract masses in control and a1l dose groups
~histiocytic sarcomas
--significant dose-related positive trend in incidence
--significantly increased incidence at low and mid doses

28




TABLE 13. Correlation of Reported Gross Pathology (Tissue Masses)
and Histopathological Siagnoses of Neoplastic Lesions®
’ (Contimued) -

TOTAL TUMORS (FEMALES)
~gross tissue masses in control and dose groups
~animals with tumors
—significant dose-related positive trend in incidence
—significantly increased incidemce at mid dose.

TOTAL TUMORS (MALES)
~gross tissue masses in control and all dose groups

-snimels with tumors
—significant dose-related positive trend in incidence

TABLE 14. Correlation of Reported Gross Pathology (Tissue Lesions)
~ and Histopathological Siagnoses of MNonneoplastic Lesions?

EYES (FEMALES)
~gross ocular lesions in contrsl and im mid and high dose groups
~retinal degeneration
—significant dose-related positive trend in incidence

KIDNEYS (MALES AND FERALES)
~gross urinary tract lesions in contyol and in 211 dose groups

for both sexes

~interstitial nephritis
—significant dose-related positive trend in incidence for

both sexes
—-cignificantly increased incidemce at high dose for both

sexes

2 Table prepared by our reviewers.
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there are some differences between the study authors® conclusions and
those of the sponsor (see Table 15 for tabular presentation), they
both unequivocally agree that MON was carcinogenic, causing definite
increases in liver carcinomas, lung tumors, and histfocytic sarcomas
of the uterus. The sponsors analysis of tumors used a p value of
0.01 for significance. Analysis by our reviewers indicated that in
addition to the findings of the sponsor the following neoplasms were

significant at a p level of 0.05: carcinoma of lungs in low- and

high-dose females, histiocytic sarcoms of the uterus in high-dose
femnles &nd total ovarian benign tumors of the uterus In mid-dose
females.

In addition to total number of tumors occuring in an organ system as
related to exposure, an examination as to possible acceleration of
tumor development was attempted by our reviewers. This issue had not
been addressed by either the sponsor or the study authors. The
latency of tumors could only be estimated based upon tumors observed
in animals dying during particular time periods. Tables 16 and 17
present a2 detailed breakdown of the main tumors of concern as related
to their observation with time of desth and dose level. Tables 18
and 19 present the data in a somewhat different -manner allowing a
quicker assessment of the early-appearing tumors. Especially notable
were the frequencies of high-dose males that died at 20-23 months with
liver carcinomas (10/17) (Table 16) and dosed females that died with

uterine histiocytic sarcomas at 13-16 wonths (5/16) and at 17-19

months (4/15) (Table 17).

When we considered the snimals that died or were killed before the
terminai sacrifice, combining the tumors for all treated groups to
assess differences from controls, a slightly different pattern emerged
in that tumors of the lung also become prominent. Thirty-six (36)
animals (combined males and females) with lung tumors (adenomas plus
carcinomas) were observed in 243 early deaths for a 15% incidence
versus only 2 out of 59 controls (3%). The number of early uterine
sarcomas still remains substantial, 14 of 125 (11%) wversus 0 of 29
controls (0%). However, comparing total early liver tumors in the
dosed groups with the controls diminishes the evidence for a substan-
tial early development. Based upon these data, it is concluded that
earlier-appearing tumors were observed with greater fregquency as re-
lated to treatment in three organ systems - 1iver, lungs, and uterus.

A MOEL for chronic toxicity could not be estabiished due to increased
liver and kidney weights at the low-dese level. The LOEL for chronic
toxicity of MON-097 1in mice was 500 ppm in the diet (lowest dose
tested).

CBI APPENDIX:

Appendix A, Materials and Methods, CBI Yol. I, pp. 9-21.
Appendix B, Protocol, CBI vol. III, pp. 126-187.

W
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Page is not included in this copy.

Pages Y48 through So= are not included.

The material not included <contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

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

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

X, FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




