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.ifl - OFFICE OF
R PESTICIDES AND TOXIC SUBSTAMCES

MEMORANDUM
S ) &
SUbJECT: Additional Toxicoloyy vata fur Metolacnlor.

EPA ID Nu. Luu-587, Tux. P p44; CASWELL #18suvL

Tu: Richard Nountftort (23)
Reylstration Divisiun (TS-767)

FROM: U. Stephen Saunders Jr., Ph.U: - - :
Toxicoloylst, Section V D% lo-10-385
Tux/HED (T5-769)

. s i Y. A
THRU: Laurence D. Chitlik, UABT Lo Taclin o §ERTLL
Head, Section V : “'// 557

Tux/HED  (T5-769) 4 =
and // ; Lo
Theodore li. Farber, Ph.u. ,d/z,Aks—

Lhiet, Toxicoloyy Branch
Hazard tvaluation vivision ([7$-679)

Action Reyuested

Review subftission by Ciba-Geiyy which consisted of: (1) nasal turbinate
examinations from the rat 2-year chronic feeding study; (2) an in vivo micro-
nucleus test in Chinese hamsters; (3) a UNA repair assay in human fibroblasts,
(4) a DNA repair assay in rat hepatucytes; (b) data for the stability of the
test compound; ana {6) @ letter from the study dairector or the muuse oncoyeni-
city study describiny the methoa of sacritice in that study.

Recommendations

1) Tne examinations of nasal turbinates of control and- high agse rats from
the two year feediny Study yielded ddta Tnat were Suyyestive of an uncoyenic
response at this site in treated males. Tne observed incidence of adenocarcinoma
was u/b7 control and 2/69Y hiyh dose, end tor fiorosarcoma, incidences ot u/o/
control ana 1/v9 niyh dose were observed. Aitnouyh these tumors arise from
histoyenetically distinct cell types, tne etioloyy of tumor formation may ve
the same, i.e. a toxic effect ot metolacnlor. (T the incidences are combined, ¢
cumulative incidence for nasal maligndncy ot 3/by niyh avse vs. U/o7 cuntrol
4] is obtained. Thnese values approached statistical signit ticance (p<U.1l by the
o Chi-syuare test).

Tnerefure, althouyh these data alone are not convincing evidence of onco-
yenicity, when considered witn the findings of liver neoplasia identifiea in
the review uf the oriyinel study (mewo, gurin to Hountfort, 12-14-84), tney are
turther evicence for the -oncoyenicity ot metvlacniur in the rat.
P77
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Recommendations (con't) - )

2) Tne Cninese hamster micronucleus test (stuay #831498) was classified
as Inconclusive because no data were submiifed to demonstrate that the test
material reachied The taryet tissue, the bone marrow. Udta from the ranye-
tinging toxicitly study were nol submifted. Hu evidence of mutayenicitly wds

observed in this stuuy.

The Keyistrant is requested to submit, 4T a minimum, ranye-findiny aata
and evidence that the test article redches the Taryel Uissue examined in this
study, the bone marrow. Alternatively,, Che Reyistrant way wish Lo consider dn
in vitro assay for cytoyenetic erfects.

3) The DNA repair test in human fibroblasts (study #831499) was classi-
tied as UnacCeptable. WMo rdnye-Tindiny data or eviaence of CyTuTOXiC1Ty wure
submitted tu support the selection of the concentrations of metolachlor that
were Tested, nur was The eftect of metabulic activation assessea. CLurrent
yuidelines require that chemicals be tested to the limits of cytotoxicity or
solubility. Hu evidence Of mutayenicity was noted in this stuay.

The Keyistrant is requested to submit either ranye-tindiny data or evi-
dence tnat the test article was tested to the limits of cytotoxicity in this
study.

4) The DNA repair assay in rat nepatucytes (study #831497) was also re-
ported as neyative, and was similarly classified as Unacceptable due to the
lack of data demonstrating the adeyuacy oT the concentrations of metolachlor
thdt were tested,

The Reyistrant is requested to submit either ranye-findiny data or evi-
gence that the test article was tested to the limits or cytutoxicity in tnis
study . )

5} In response to yuestions raised «in the review of the mouse oncoyeni-
city study {(#79U20, memu, Saunders tu Hountfort, 8-3-84), the results or sta-
pility studies conducled on the test article dand the method of sacrifice of
test animals were submitted.

Tne stability study demonstratea that the concentration of test material
used 1h the mouse study remained stable over the course of STudy.

Tne description of tne method of sacrifice indicateu tnat mice were “"eutha-
nitizea® Lsic) with ether, In the experience of this reviewer, a wore Coumon
procedure is induction of anesthesia with ether, tollowed by gecapitation or
exsanguination ds the method Of sacririce. Sacritice by weans of ether overdose
seems an unlixely maneuver due to the lenyth of expusure necessary, and thne
known etfects of excessive ether exposure on the nistoloyy of tne luny. In any
case, no guestionable findings were noted in the lunys of control or treated
mice. Therefore, the method of sacritice aid not appear to nave dany siynificant
effect on the results of the study. .

The two issues raised in the review ot the imouse oncogenicity study have
been satisfactorily adaressed, and it is recommended that tne classification of
this study be upyraded to Lure-Guidelines status.




Nata Fvaluation Record 004725

Study Type: /ddenum to the two year rat chronic feeding study.

Study Identification: "Amendment No. 1 to Final Report: Microscopic Fvaluation of
Nasal Turbinates.”

Lab. perfcrming study: Hazelton Laboratories America, Inc.
Life Sciences Division
Madison, Wisconsin 53704

Sponsor: : Ciba-Geigy Corporation
Agricultural Nivision
Greensboro, N.C.

Study no.: 80030

Accession no.: 258340

Report date: April 29, 1985

Submitted to EPA: 6/14/85

Study author: Merrill Tisdel

Reviewed By: . n. Stephen Saunders Jr., Ph.D,
Toxicologist, Section V
TOX/HED (TS-769)

Approved By: Louis Kasza, DVM, Ph.D. o/ﬂ %é/
Pathologist, Toxicolegy Branch - .
Hazard Evaluation Division (TS-769)

Conclusions: Adenocarcinoma of the nasal turbinates was noted in 0/67 control
and 7/69 high dose (3000 ppm) male rats. Fibrosarcoma of the nasal tissue was
noted in 0/A7 control and 1/69 high dose males. MNeither lesion was noted in
control or high dose females. Although not statistically significant, the com-
bined incidences.of nasal malignancies are suggestive of an oncogenic response
in the nasal turbinates of treated males. When considerad with the previously
jdentified findings of liver tumors in this study, these data are additional
evidence that metolachlor is oncogenic in rats.

Classification: Core-Minimum

Background

The examidmation of nasal turbinates was apparently requested by the sponéor
because’ "a high incidence of adenomas in the nasal turbinates was reported in
two rat chronic studies from a closely related chloroacetanilide®. -

Materials and Methods

The materials .and methods used in the two year rat feeding study have been
previously reviewed (memo, Burin to Hountfort, 12-14-83). 1In the present study,
three sections of the nasal cavity were taken from each centrol and high dose
animal available. The first section was taken from "just behind the incisors",
section 2 was taken "just anterior to the first molar", and section 3 was taken
"approximately midway through the second molar".

Sixty-seven control males and females, and ARG high dose (30NN ppm) males
and females were examined,
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Results

Data were submitted as summary incidence tables and as individual animal
findings.

An apparent treatment-related increase in the incidence of adenocarcinoma
of the nasal turbinates was noted in males (Table 1, photocopied from the study
report). This lesion was not noted in A7 control animals, but was ohserved in
2/69 high dose males. A single fibrosarcoma was also noted in an additional
high dose male, but was not observed in control males. Neither lesion was
observed in control or treated females,

No relationship to survival was apparent, as the adenocarcinomas were
noted in a terminal sacrifice male (#7503) and a moribund sacrifice male (#7551,
date and reason for sacrifice not stated). The fibrosarcoma was noted in a
male (#7509) that died on test (date and cause cf death not specified).

Other non-neoplastic lesions such as congestion, hemorrhage and acute
inflammation were noted with simyiar frequency in control and treated animals
(Table 2, photocopied from the study report). A possible treatment-related
increase in the incidence of fibrous osteodystrophy was noted in treated males:
n/67 control vs. 3/69 high dose, ohserved in animals other than those observed
to have tumors. A similar effect was not apparent in females (1/67 control vs.

0/69 high dose).

Table 1

Summary of Neoplasmso‘

Male Female

Group 1 & 1 4

No. Animals Examined 67 69 67 69
Neoplasm Incidence

Adenocarcinoma 0 1 0 0

Adenocarcinoma (gland)* 0 i 0 0

¢ Adenomatous polyp 1 0 0 0

Fibrosarcoma 0 1 0 0

Odontoma 0 o} 1 0

0 0 0 1

Papilloma, squamous cell

* Tumor appears to arise in either lacrimal glanmd or glands of nasal
submucosa.

Adata photocopied from submitted study report.

-
-
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Discussion

These data -are suggestive of an oncogenic respense in the nasal tissues of
male rats. Although adenocarcinoma and fibrosarcoma cannot be considered as
histogenetically related, it is possible that these twn tumor types arose as a
result of insult by the test article. If the incidences of the two tumor types
are combined, the overall incidence of malignant neoplasms in the nasal turbi-
nates becomes 0/67 control and 3/69 high dose. These values approach statistical
significance {p < 0.1 by Chi-Square test). The finding of an adenomatous polyp
in a single control male is not considered significant as this type of lesion
is not neoplastic. Hyperplasia of nasal tissues was not reported for any of
the animals, therefore the apparent oncogenic response cannot be related to any
pre-nenplastic changes.

Therefore, these data add to the weight of the evidence that metolachlor
js oncogenic in rats. A statistically significant increase in neoplasms of the
liver in females was previously identified in Mr, Burin's review of the original
study. A similar effect was suggested in males, although the response-was not
statistically significant. The present data suggest that males (but not females)
are subjec: to induction of malignant neoplasms of the nasal turbinate by
metolachlor,

The apparent findings of fibrous osteodystrophy in treated males may also
be related to treatment, however the etiology of this lesion is uncertain in
the present study. According to Veterinary Pathology (T. Jones and R, Hunt,
l.ea & Febiger, Philadelphia, 1983, pages 1167-1173), this lesion is generally
the result of hyperparathyroidism, which may be primary or secondary to hypo-
calcemia. The original review of this study by Mr. Burin did not note any
effects on the parathyroid nor on blood calcium, althaugh some effects on renal
tubular epithelium were noted.

-
.

tlassification: Coere-Minimum

~1




Data Evaluation Record 00472q

Study Type: Micronucleus test in Chinese hamsters.

Study Identification: "Nucleus Anomaly Test in Somatic Interphase Nuclei of
Chinese Hamster,"

Lab. performing study: Ciba-Geigy Limited
Experimental Pathology
Basle, Switzerland

Sponsor: Ciba~-Geigy Limited
Agricultural Division
Basle, Switzerland

Study no.: 831498

Accession no.: 258390

Report date: Nctober, 1984

Submitted to FPA: 6/14/85

Study authors: __Strasser, F, and Arni, P,

Reviewed Ry: N. Stephen Saunders Jr., Ph.D. , (T

-

_ Toxicologist, Section V ) ' » 0§Vwﬂ,'
TOX/HED (TS-769) T N o
- . . R . L ‘,l/ l,// Ij
Approved By: Irving Mauer, Ph.D. Zﬁ/‘;/ ) 0
Geneticist, Toxicology Branch
Hazard Svaluation Division {TS-769) .

Conclusions: No effect of treatment on the incidence of induction of micronuclei
in Chinese hamsters was apparent. The positive control induced the appropriate
response, demonstrating that the test system was sensitive te a known mutagen.

The study is deficient because data were not submitted to demonstrate that
the test article reached the target tissue, the bone marrow.

Classification: Inconclusive -Neficiencies as noted.

Materials and Methods

A. Materials- (1) Test chemical: Metolachlor CGA 24 705 technical,
hatch no. op. 303010, 95.9% a.i.; Positive control: cyclophosphamide,

(?) Noses tested: Single doses of 0; 1250, 2500 or 5000 mg/kg of metolachlor
by gavage; cyclophosphamide 128 mg/kg in distilled water, method of administra-
tion not specified.

(3) Test animal: Male and female random outhred Chinese hamsters, obtained from
Ciba-Geigy Tierfarm, Sisseln.

2




Materials and Methods {con't)

B. Methods: A photocopy of the submitted methods is appended. The methods
were reviewed and the following points were noted:

1) Although the methods stated that doses were selected on the hasis of a
range-finding study, these data were not submitted.

2) The route of administration of the positive control, cyclophospharide,
was not specified,

Results/Discussion

No effect of treatment on the incidence of induction of micronuclei was
apparent (Table 1, photocopied from the study report). The positive control,
cyclophosphamide, caused an increase in the induction of micronuclei, demonstra-
ting that the test system was sensitive to the effects of a known mutagen.

Although doses were reportedly selected on the basis of a range-finding
study, these data were not submitted. More importantly, no data were presented
to demonstrate that the test article was absorbed from the gut and reached the
target tissue, the bone marrow, in sufficient concentration to produce a muta-
genic effect.

Classification: Tnconclusive No evidence that the test article
reached the target tissue.
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Identity of product inert ingredients
Identity of product impurities-
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vata Euluatiun Kecord : 004725

Study Type: Primary UNA damdge/repair dassay.

Study ldentification: "Autoradioyrapnic UNA Kepair Test on Human Fiproplasts.”

Lab. pertorming study: Cibpa-Gelyy Limited
Experimental Pdatnoloyy
Basle, Switzerland

sponsor: - . Ciba-Geiyy Limited
Ayricultural vivision
Basle, Switzeriand

Study no.: 831499
Accession no.: 258390
Report date: Novemper, lYyb4
Submitted to tPA: b/ld/sb o
Study authors: Puri, E. and Muller, b.
: e
Reviewed By: U. Stephen Saunders Jr., ¥n.u. Q/
' Toxicoloyist, Section V o
Tux/Hey  (TS-769) .
7w
Approved By: - Irving Mauer, Pn.U.

“~‘:

Geneticist, Toxicoloyy Branch
Hdazdrd tvaluation Division (TS-769)

i/‘

Conclusions: No effect of treatment on tThe mean number of silver yrains per
TluC leus was apparent at any of the tested concentrations. The pusitive control
induced the appropriate respunse, demunstrating that the test systeul was sensi-
tive to a known mutayen.

Tne study is deticient because ranye-findiny data were not submitted to
support the selection ot test article concentrations, nor was eny evidence of
cytotoxicity presented in the main stuay. CLurrent yuiagelines tor in vitgro
mutayenicity studies reyquire that chemicals be tested to the limits of cyto-
toxicity or solubility. Also, the effect of metabolic activation was not
dassessed.

tlassification: Unacceptable UDeficiencies as noted.

*

Materials and Methods

A. Materials- (L) Test chemical: Hetolachlur CGA 24 7Ub technical,
batch no. op. 3U3ULU, Y5.9% a.i.
Positive control: 4- nltr0qu1nollne N-oxide (4NQuU).

(2) Loncentrations tested:  U.lZb, U.bZb, 3.1Zb ur 15,0665 nl/m} of metolachlor;
4nU- b ul. .

(3) Test species: Human fibroblasts (LKL 1121), ubtained from ATCC, Rocxville, HU.

BEST AVAILABLE CGPY { - 14
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Materials ena Hethods (con't)

B. Methuds: A photocopy 0T The submitted methods is appended. The methods
were reviewed and the following points wefe nutea:

i).Althouyh the methods stdted that doses were selected on the basis of a
rangye-findiny assday, these datd were not submitted,

2) The.effect of metabolic activation wds not assessed.

Results/Uiscussion

Data were submitted as individual values with calculated means and variances,
and are sumidrized in Table 1 (pnotocopiea frow the study regport).

Ho effect of treatment on the mean number of silver yrains per nucleus was
noted. bSince no $-y¥ incubations were conducted, the effect ot metabolic activa-
tion was not assessed. Tne pusitive control, 4nyu, produced a larye 1ncrease
in tne numoer of silver yrains/nucleus, demonstrating that the test systeun
could respond to a known mutdyen,

Classification: Unacceptable Ranye-findinyg data not submitted, no
assessment of metabolic activatioen, no
evidence that wmetolachlor was tested
to the limits of cytotoxicity.

| BEST AVAILARLE COPY
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the individual who prepared the response to your request..




Nata Evaluation Record 004 725

Study Type: Primary NNA damage/repair assay.

Stddy ldentification: ‘“Autoradiographic DNA Repair TeE} on Rat Hepatocytes."

Lab. performing study: Ciba-Geigy Limited
Experimental Pathology
Rasle, Switzerland

Sponsor: Ciba-Geigy Limited
Agricultural Division
Basle, Switzerland

Study no.: 831497

Accession no,: 258390

Report date: November, 1984

Submitted to EPA: 6/14/85 »

Study authors: Puri, E. and Muller, D,

Reviewed By: ’ N. Stephen Saunders Jr., Ph.D, 'ybj
Toxicologist, Section V Lpu J/’

- !/ 14 -

TOX/HED  (TS-769) 100y‘)1,l

Approved By: Irving Mauer, Ph.D, /&é/ 1Y
feneticist, Toxicology Rranch /

Hazard Evaluation Division (TS-769)/

Conclusions: No effect of treatment on the mean number of silver grains per
nucleus was apparent at any of the tested concentrations of metolachlor. The
positive control induced the appropriate response, demonstrating that the test
system was sensitive to a known mutagen,

The study i§ deficient because range-finding data were not submitted to
support the selection of test article concentrations, nor was any evidence of
cytotoxicity presented in the main study. Current guidelines for in vitro
mutagenicity studies require that chemicals be tested to the limits of cyto-

toxicity or solubhility.

Classification: lUnacceptable MnNeficiencies as noted.

Materiads and Methods

A. Materials- (1) Test chemical: Metolachlor CGA 24 705 technical, batch
- no. op. 303010, 95.9% a.i.
Positive control: dimethylnitrosamine (DMN),

(?) Concentrations tested: 0.25, 1.25, 6.75 or 31.25 nl/ml of metolachlor;
OMN- 100 mM,

(3) Test species: Primary rat hepatocytes isolated from a single adult male rat
(Tif: RAIf[SPF1) obtained from Ciba-Geigy Tierfarm, Sisseln.
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Materials and Hethods {(con't)-

BR. Methods: A photocopy of the submitted methods is appended. The methods
were reviewed and the following point was noted: .

1) Although the methods stated that doses were selected on the basis of a
range-finding assay, these data were not submitted.

Results/Niscussion

Nata were submitted as summary data and as individual findings.

No effect of treatment on the mean number of silver grains/nucleus, an
index of DNA repair due to incorporation of 3H-thymidine, was apparent (Table
1, photoc0pied from the study report). The positive control, DMN, induced a
large increase in this value, demonstrating that the test system could respond
to a known mutagen,

The study is deficient because data were not submitted to demonstrate the
doses at which metolachlor was cytotoxic to target cells. Therefore, it cannot
be determined whether the doses of test material were sufficient.

Classification: Hnacceptable Range-finding data not submitted, no evidence
of cytotoxicity in the main study,
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