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CONCIL.USIONS AND. RECOMMENDATIONS:

. Salmonella/Mammalian-Microsome Plate IncorpOratiop-Mu?agen%city
Assay (Ames Test) With and Without Metabolic Activation With
Methanearsonic Acid (MAA). MRID# 416519-02

Under the conditions of two independently performed Salmonella
typhimurium/mammalian microsome plate incorporation assays, dose
levels ranging from 667 to 10,000 ug/plate of methanearsonic acid
did not induce a cytotoxic or mutagenic response in Salmonella
typhimurium strains TA1535, TA1537, TA1538, TA98, or TA100, either
in the presence or absence of microsome derived from Aroclor 1254-
induced rat 1livers (S). Based on these findings, there is no
- evidence that methanearsonic acid is mutagenic at this dose range.
This study is acceptable. A copy of the DER is attached.

B. In Vitro Chromosomal Aberration Assay in Chinese Hamster Ovary
(CHO) cells with Methanearsonic Acid (MAA). MRID# 416519-03.1

Dose levels of methanearsonic acid from 625 to 5000 ug/mL +/-S9
in the initial +trial and from 1250 to 10,000 ug/mL in the
confirmatory assay did not induce a clastogenic effect in Chinese
hamster ovary (CHO) cells harvested 10 hours post-treatment.
In the confirmatory assay the percentage of cells with aberrations
and aberrations/cell were slightly increased (not statistically

significant) relative to negative and solvent controls at 10,000

pg/mL without S9-activation and at 5,000 and 10,000 ug/mL Wlth S9
activation. Evidence of cytotox101ty on monolayer cultures was
noted for non-activated doses of more than 5,000 ug/mL and S9-
activated dose at 10,000 pg/mL. . Thus, methanearsonic acid was

adequately tested and it was negative under the conditions of this -

test system. This study is acceptable. A copy of the DER is
-attached.

C. 15178Y TK/ Mouse Lymphoma Mutagenesis Assay with Methanearsonic
Acid (MAA). MRID# 416519-04.

Methanearsonlc acid was .Svaluated for the potential to induce
forward mutations at the TK” locus in L5178Y mouse lymphoma cells
in two different trials. Without S9 activation, dose levels from
300 to 4000 upg/mL were not mutagenic, but at levels of more than
5000 ug/mL they were severely Cytotoxic. In the S9-activated
trials, significant increase (P<0.05) in the mutation frequency
were obtained at 712 an 949 ug/mL (initial trial) and at 750 pg/mL
(confirmatory trial). '~ While the mutation frequencies were
51gn1f1cantly increased, they ranged from 0.6 to 1.0 mutants per
10° survivors. Since these values fall within the generally
accepted spontaneous mutation frequency range for mouse lymphoma
cells (0.2-1.0 mutants/10 survivors), these results are not
indicative of a mutagenic response. From the results of this study,
methanearsonic acid was tested to cytotoxic levels but failed
to produce convincing evidence of a mutagenlc response. This
study is acceptable. A copy of the DER is attached.
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5
D. Unscheduled DNA Synthesis Assay in Rat Primary Hepatocytes with
Methanearsonic Acid (MAA). MRID# 416519-05.

Methanearsonic acid did not induce unscheduled DNA synthesis
(UDS) in primary rat hepatocytes at concentrations ranging from 10°
to 750 ug/mL. At 1000 pg/mL (highest dose tested) it was cytotoxic.
Methanearsonic acid was tested over an apprqpriate dose range, with
appropriate control. Under the conditions of this assay the
exposure to. methanearsonic acid did not induce unscheduled DNA
synthesis in primary rat hepatocytes. This study is acceptable. A
copy of the DER is attached. :

Attachments
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GUIDELINE SERIES -84: MUTAGENICITY

SALMONELLA

T MUTAGENICITY STUDIES %,w
EPA Reviewer: David Liem, Ph.D. o Signatur@é‘dhA ;
Review Section II Date: s)iclan -
Toxicology Branch { II }/HED _ b
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Byron T. Backus, Ph.D. : Signature: 7\f‘~( - ,
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Toxicology Branch { II }/HED

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: Salmonella typhimurium/mammalian microsome
mutagenicity assay '

EPA TDENTIFICATION Numbe;s:
. Tox Chem. Number: 549A
MRID Number: 416519-02
TEST MATERIAL: Methaneafsonic Acid (MAA)
SYNONYMS: None listed.
SPONSOR: Fermenta ASC Corporation, Méntor, OH

SPONSOR'S REPRESENTATIVE: Ricerca, Inc., Painesville, OH

STUDY NUMBER: TB8471.501014
TESTING FACILITY: Microbiological Associates, Inc., Rockville, MD

IITLE OF REPORT: Salmonella/Mammalian-Microsome Plate Incorporation
Mutagenicity Assay (Ames Test) With and Without Metabolic Activation With
Methanearsonic Acid (MAA). .

-AUTHORS: Curren, R..D. and Schadly, M. B. (Microbiological Associates, Inc.);
Chun, J. S. and Killeen, J. C. (Ricerca, Inc.)

REPORT ISSUED: August 24, 1989 (Microbiological Associates, Inc.); October
30, 1989 (Ricerca, Inc.)

NOTE: Report prepared by the sponsor's representative, Ricerca, Inc., is a
summary of the laboratory report prepared by Microbiological Associates, Inc.
The following review focuses on the data provided by Microbiological
Associates, Inc. :
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'SALMONELLA

CONCLUSIONS - -EXECUTIVE-SUMMARY: Under the conditions of two independently
performed Salmonella typhimurium/mammalian microsome plate incorporation
assays, doses ranging from 667 to 10,000 pg/plate of methanearsonic acid did
. not induce a cytotoxic or mutagenic response in S. typhimurium strains TA1535,
TA1537, TA1538, TA98, or TAl00, either in the absence or the presence of
microsomes derived from Aroclor 1254-induced rat livers (S9). Based on these
findings, it was concluded that methanearsonic acid was tested over an
appropriate range of concentrations with no evidence of a mutagenic effect.
The study, therefore, satisfies Guideline requirements for genetic effects
Category I, Gene Mutations.

STUDY CLASSIFICATION: The study is acceptable.

fo

A. MATERIALS:
1. Test Material: Methanearsonic Acid (MAA)

Description: White crystalline solid

Lot number: 107/84

Purity: 99.8%

Receipt date: March 13, 1989

Stability: Not reported

Contaminants: None listed

Solvent used: Deionized distilled water (DHQO)

Other provided information: The test material was stored at room
temperature and was protected from light. The frequency of dosing
solution preparation was not reported. A frozen sample of the test
material stock solution was shipped to Ricerca, Inc., for analytical
determinations.

2. Control Materials:

Solvent/final concentration: Watery50uL per plate

Positive:

-Nonactivation:
Sodium azide 1 __ pg/plate TA100, TA1535
2-Nitrofluorene . 1 pg/plate TA98, TA1538
ICR 191 2 pg/plate TA1537

Activation:

2-Aminoanthracene (2-AA) 0.5 _pg/plate all strains

3. Activation: S9 derived from male Sprague-Dawley

Aroclor 1254 X .induced X rat X liver
phenobarbital ‘ noninduced mouse _ lung
none hamster other
other other

Page _3 of _9



"‘SALMONELLA
The rat liver $9 was prepared by Microbiological Associates, Inc. Prior

to use the S9 fraction was characterized for its ability to convert 7,12-
dimethylbenzanthracene and 2-AA to mutagenic forms.

S9 mix composition:

Component : Volume/mL

DH,0 0.56 mL

'1.00 M Sodium phosphate buffer (pH 7.4) 0.10 mL

0.05 M Glucose 6-phosphate 0.10 mL-

0.04 M NADP 0,10'mL

0.2 M MgCl1,/0.825 M KC1 0.04 mL

s9 ' 0.10 mL (10% final)

4. Test Organism Used: §S. typhimurium strains o
TA97 X TA98- % TA100 TA102 TA104

x__ TA1535 x __ TA1537 __x _ TA1538
list any others:

Test organisms were properly maintained: Yes.
Checked for appropriate genetic markers (rfa mutation, R factor):. Yes.

5. Test Compound Concentrations Used:

(a) Preliminary cytotoxicity assay: Ten doses (10, 33, 67, 100, 333,
667, 1000, 3333, 6667, and 10,000 pg/plate) were evaluated with and.

without S9 activation in §S. typhimurium strain TA100. A single
plate was used per dose per condition.

(b) Mutation assazs:

(1) Initial: Five doses (667, 1000, 3333, 6667, énd 10,000 pg/
plate) were evaluated in the presence and absence of S9
activation; all tester strains were used.

(2) Confirmatory: As above.

B. TEST PERFORMANCE:

1. Type of Salmonella assay: X __ Standard plate test

Pre-incubation (
"Prival" modification
Spot test

Other (describe)

)- minutes

il

2. Protocol: .

(a) Preliminary cytotoxicity/mutation assays: Similar procedures were

used for the preliminary cytotoxicity and the mutation assays.
. . w ’7
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SALMONELLA

Approximately 1-2 x 108 cells (0.1 mL of a 1-2 x 10° cells/mL late
log phase culture) of the appropriate tester strain and 50 pL of the
appropriate test material dose, solvent, or pos1t1ve controls were
added to tubes containing 2.5-mL volumes of molten top agar. Suffi-
cient DH,0 was added to the top agar in the nonactivated tests to
ensure that equivalent concentrations of amino acid supplements were
available in the nonactivated and S9-activated tests. For the §9-
activated tests, 0.5 mL of the appropriate S9-cofactor mix was added
to 2 mL of the top agar. Tester strains and test and control solu-
‘tions were added as described. The contents of the tubes were
mixed, poured over Vogel-Bonner minimal medium E, and incubated at
37°C for =48 hours. At the end of incubation, plates were either,
scored immediately for revertant colonies or were refrigerated and
subsequently counted. Means and standard deviations for the
mutation test were determined from the counts . of triplicate plates
per strain, per dose, per condition.

(b) Sterility controls. The sterility of the highest test dose and the
S9 mix were determined.

3. Evaluation Criteria:

(a) Assay validity: The assay was considered valid if it met the
following criteria: (1) the presence of the appropriate genetic
markers must be verified; (2) tester strain culture titers must be
20.6 x 10%; (3) positive control values must show at least a
tripling in the mean number of revertants for each strain; and (4).
the test compound should be tested to 10 mg/plate, or at least one
dose showing cytotoxicity. In addition, the spontaneous revertants
for each strain should fall into the following range: TA98, 10-50;
TA100, 80-240; TA1535, 5-45; TA1537, 3-21; and TA1538, 5-35.

(b) Positive response: The test material was considered positive if it
caused a 22-fold increase in the mean number of revertants per plate
of at least one strain, and the increase was dose-related. If the
increase observed with strains TA1537 or TA1538 was less than three-
fold, it must be confirmed in a repeat assay.. o

4, Protocol: See Appendix C for the Microbiological Associates, Inc.
* protocol. The Ricerca, Inc. protocol is not included in the appendlx
The raw data was also included in the report.

C. REPORTED RESULTS

1. Analytical Determination: Ricerca, Inc. analyzed the test com-
pound stock solutlon (200 mg/mL) and found it to be 98% £ 2% of
the nominal concentratlon

2. Preliminary Cxtotoxicity Assay: Ten doses of the test material
ranging from 10 to 10,000 pg/plate were evaluated with and without
S9 activation using strain TA100. No compound precipitation was

Page _ 5 of _9 ' X
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‘SALMONELLA -

_:waskpparept.at'any of the nonactivated or S9-activated doses. The
“only evidence of cytotoxicity was a slight thinning of the
background lawn of growth at the highest dose (10,000 pg/plate +/-
S9). Based on these findings, the dose range selected for the
nonactivated and S9-activated.mutation assays was 667-10,000

pg/plate.

2. Mutation Assays: The study authors stated that due to un-.
acceptable vehicle control values, unacceptable positive control
values, or contamination, the initial assays with S. typhimurium
TA98 (+/- S9) and TA1537 (+ S9), and the confirmatory assays with
all five strains (+/- S§9), were repeated. Data from the assays
that were judged unacceptable were not presented, Representative
results from the successfully completed phases of the nonactivated
and S9-activated initial and confirmatory mutation assays with
methanearsonic acid are presented in Tables 1 and 2, respectively.
As shown in Table 1, the mean revertant colony counts for the
majority of strains was lower than the corresponding solvent
control at 10,000 pg/plate +/- S9. Similar slight reductions were
seen at this level with and without S9 activation in the confirma-
tory assay (Table 2). Overall, the results suggest that 10,000
Bg/plate +/- S9 may represent the highest subcytotoxic dose of
methanearsonic- acid. The slight variations in the number of
revertant colonies per plate observed at lower levels were not
dose-related, and probably resulted from normal plating

" variability.

Exposure to graded doses of methanearsonic acid did not induce a
mutagenic effect in any tester strain in either the presence or
absence of S9 activation. In contrast, all strains responded to
the appropriate nonactivated and S9-activated positive controls.
From the overall findings, the study authors concluded that
methanearsonic acid was not mutagenic in this test system.

REVIEWERS' DISCUSSION/CONCLUSIONS: We assess that the study authors’

interpretation of the data was correct. Both in the absence and the
presence of exogenous metabolic activation derived from rat liver
microsomes, methanearsonic acid was assayed to 10,000 pg/plate but failed
to induce a cytotoxic or mutagenic effect in a well-controlled study. In
addition, the response of all tester strains to the appropriate direct-
acting or promutagenic positive controls indicated that the assay had an
adequate level of sensitivity to detect a mutagenesis response. It was
concluded, therefore, that methanearsonic acid was not mutagenic in this
microbial test system,

QUALITY ASSURANCE MEASURES: Was the test ﬁerformed under GLP? Yes. A
quality assurance statement was signed and dated August 28, 1989
(Microbiological Associates, Inc.). :
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SALMONELLA
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-SALMONELLA

CBI APPENDICES: Appendix A, Materials and Methods, (Ricerca, Inc.) CBI pp.
9-13; Appendix B, Materials and Methods, (Microbiological Associates, Inc.)
CBI pp. 60-67; and Appendix C, Protocol (Microbiological Associates, Inc.)
CBI pp. 112-124. -
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APPENDIX A

MATERIALS AND METHODS
RICERCA, INC,
CBI pp. 9-13 -
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page is not included in this copy.
L~ '
Pages /[ through [S  are not included.

'Y Tneo /%

’

The material not included contains the following type of
information: _ :

Identity of product inert ingredients.
£aentity of.product impurities.

Description of the product manufacturing process.
Description of quality control-proceduresﬂ
Identity of the source of product ingredients.
Sales or other commercial/financial infofmation,
A draft produqt label.

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

FIFRA registration data.

The document is a duplicate of page(s)

LU

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.




APPENDIX B

MATERIALS AND METHODS
MICROBIOLOGICAL ASSOCIATES, INC.
CBI pp. 60-67
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- Page___ is not included in thla copy.

Pages / 2 through a‘# are not :anluded.
Qe T ’ :

wna)

The material not included contains the 'followinq type of
information: : ' ST

. Identiéy of pfoduct inert inéredient;s.

_____ Identity of 'prochct impurities. -

_____ Description of the product manufacturing process.

______ Description of quality control proéedu:ées.

___ Identity of the source of product ingredients.

_____ sales or other commercial/financial information.

- A draft product label.

- The pr_odﬁct confidential statement of foemula.

_;_____ Information about a pending regisffation* actior;,.
FIFRA registration data.

______ The document is a duplicate of page(s)

The document is not responsive to the request.

b

The 1nformatlon not included is generally considered confldentlal
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




APPENDIX C

PROTOCOL

MICROBIOLOGICAL ASSOCIATES, INC.

CBI pp. 112-124
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Page is not included in this copy.

Pages Q&Q through \? ;are not included.
| 29 Qo e ‘

The material not included contains the following ty'peA of
" information: ' S

R Identi;.y of product inert in;;redients.

______ Identity of 'prod};ct impurities. .

_____ Description of the produc;t manufacturing fproce-ssv.
______ Description of quality control procg'dufeé,

______ Identity of the source of product ingredients.
_____ sales or other commercial/financial informa‘ti‘on.
- A draft produc_t label. | ‘

- The prodﬁct confidential statement of' formula.-
__'___ Information about a pehdin,g registration act‘ion_;
_ARA registration data.

______ The document is é 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: Mutagenicity: In Vitro Chromosome Aberrations
’ in Chinese Hamster Ovary (CHO) Cells
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Health Effects Division
Office of Pesticide Programs
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GUIDELINE SERIES 84: MUTAGENICITY
MAMMALIAN CELLS IN CULTURE CYTOGENETICS

MUTAGENICITY STUDIES

EPA Reviewer: David Liem, Ph.D. ' Slgnaturéi:;EXj3(f\F[ g;tfiL/tﬂvA~

Review Section I1 Date:

Toxicology Branch { II }/HED —

EPA Secoigary Reviewer: Byron T. Backus, Ph.D. Signature: (3°V“1”\\‘-/3"’a*7?
Review Section II Date: ”3/({[671_
Toxicology Branch { II }/HED : oy

EPA Section Head: (Clark Swentzel Signature: /ff/

Review Section IT Date: 3&7%/@?2L/

Toxicology Branch { II }/HED

DATA EVALUATION REPORT

' STUDY TYPE: Mutagenicity: In vitro Chromosome aberrations in Chinese hamster
ovary (CHO) cells ’

EPA IDENTIFICATION Numbers:

Tox Cheg..Number: 549 A

MRID Number: 416519-03

TEST MATERIAL: Methanearsonic acid (MAA)

SYNONYMS: None provided

SPONSOR: Fermenta ASC Corporation, Mentor, OH

SPONSOR'S REPRESENTATIVE: Ricerca, Inc., Painesville, OH

STUDY NUMBER: T8471.337001

TESTING FACILITY: Microbiological Associates, Inc., Roékville, MD

TITLE OF REPORT: 1In Vitro Chromosomal Aberration Assay in Chinese Hamster
Ovary (CHO) cells with Methanearsonic Acid (MAA).

AUTHORS: Putman, D. L. and Morris, M.J. (Microbiological Associates, Inc.);
‘Chun, J. S., and Killeen, J. C. (Ricerca, Inc.)

REPORT ISSUED: July 20, 1989 (Mlcroblologlcal Associates, Inc.); October 31,
1989 (Ricerca, Inc.) :

NOTE: Report prepared by the sponsor’s representative, Ricerca, Inc., is a
summary of the laboratory report prepared by Microbiological Associates, Inc.
The following review focuses on the data provided by.Mlcroblologlcal
Associates, Inc.
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MAMMALIA&_CELLSziN CULTURE CYTOGENETIQS

- CONCLUSIONS-EXECUTIVE SUMMARY: Dosés of methanearsonic acid ranging from 625
to 5000 pg/ml +/-59 in"the initial trial and from 1250 to 10,000 pg/mL +/-S9
in the confirmatory assay did not induce a clastogenic effect in Chinese
hamster ovary (CHO) cells harvested 10 hours posttreatment. Evidence of
cytotoxicity on monolayer cultures was reported for nonactivated doses

25000 pg/mL and S9-activated 10,000 pg/ml.. We conclude, therefore, that’
methanearsonic was adequately tested and found to be negative in this test
system. The study satisfies Guideline requirements for genetic effects,
Category II, Structural Chromosome Aberrations.

STUDY CLASSIFICATION: The study is acceptable.

A. MATERIALS: ™
1. Test Material: Methanearsonic acid (T-168-2)

Description: White crystalline solid

Identification No: SDS-37161; Lot number: 107/84

Purity: 99.8% :

Receipt date: March 13, 1989 (sample I) and April 3, 1989 (sample II)

Stability:. Reported to be stable for the duration of the study

Contaminants: None listed

Solvent used: Distilled water (DH,0)

Other provided information: Stored in the dark at room temperature in
a tightly closed container. Samples of the stock dosing solution
were frozen and shipped to Ricerca, Inc. for concentration analysis.

2. Control Materials:

Negative: Untreated cells grown in McCoy’s 5A medium supplemented
with 10% fetal bovine serum (FBS), 2 mM L-glutamine, and antibiotics.”

Solvent/final concentration: DH,0/50 gL
Positive:

.Nonactivation: Triethylenemelahine-(TEM) was prepared in DH,0 to
‘yield a final concentration of 0.5 pg/mL. '

Activation: Cyclophosphamlde (CP) was prepared in DH,0 to yleld a
final concentration of 50 pg/mL.

3. Activation: S9 derived from adult male Sprague Dawley

- X Aroclor 1254 X ___ induced X _ rat % liver
phenobarbital noninduced mouse lung
none ) : hamster other
other : other ’

The S9 homogenate was prepared by the performing laboratory. Prior to
use, the S9 fraction was characterized for its ability to metabolize
2-aminoanthracene and 7,12- dlmethylbenz(a)anthracene to mutagenic
forms in Salmonella typhimurium TA100. :

Page _3 of _11 _ ' L13>



MAMMALIAN CELLS IN CULTURE CYTOGENETICS

S9 mix compositjion:

- - -

Component Concentration/mL of Growth Medium
NADP ) 1.4 mg
Isocitric acid 2.7 mg
S9 ‘ ’ 15.0 uL

Test Compound Concentrations Used:

(a) Preliminary cvytotoxicity assay: The nine concentrations of the
test material used were 0.5, 1.5, 5, 15, 50, 150, 500, 1510, and
5000 pg/mL (with and without S9 activation).

(b) Cytogenetic assay:

(1) "Nonactivated conditions:

¢ Initial trial: 625, 1250, 2500, and 5000 pg/mL (10-hour
cell harvest).

& Confirmatory trial: 1250, 2500, 5000, and 10,000 pg/mL
(10-hour cell harvest). ‘

(2) 89-activated conditions: As above.

Test Cells: The Chinese hamster ovary cells (CHO-K;) used in this
assay were obtained from the American Type Culture Collection,
Rockville, MD. Prior to use, the CHO cells were grown for 16 to
24 hours in McCoy's 5A complete medium. :

Proﬁerly maintained? Yes.

Cell line or strain periodically checked for mycoplasma contamination?
Not reported.

- Cell line or strain periodically checked for karyotype stability? Not

reported.

B. TEST PERFORMANCE:

1.

Cell Treatments:

(a) Cells expésed to test éompound for:
8  hours (nonactivated) 2 hours (activated)

(b) Cells exposed to positive controls for:
8 hours (nonactivated) 2 hours (activated)

(c) Cells exposed to negative and/or solvent controls for:
8 hours (nonactivated) 2 hours (activated)

Page _4 of _11
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MAMMALTIAN CELLS IN CULTURE CYTOGENETICS'

2. Protocol:

. e e - - -

-

(a) Preliminary cytotoxicity assay: Prepared cultures, seeded at
5x10° cells/flask, were exposed with or without S9 activation to
nine concentrations of the test material (0.5 to 5000 pg/mL) and
the solvent control (DH,0).

In the nonactivated system, cells were exposed for 6 hours to the
test material; 50 pL of 1 mM BrdU were added to the cultures

2 hours after initiation. After exposure, cells were washed, re-
fed with complete medium containing BrdU (0 01 mM), and reincu-
bated for a total of 24 hours.

In the S9-activated system, cultures were exposed for 2 hours.
Following treatment, cells were washed, refed, and reincubated as
described for the nonactivated cultures:

Two hours prior to the end of incubation, colcemid, at a final
concentration of 0.1 pg/mL, was added to each culture. Meta-
phases were harvested, fixed, and stained with the modified

- fluorescent-plus Giemsa technique of Perry and Wolff.! One .
hundred cells from each dose group were examined for the percen-
tage of first (M;), second (M;), and third (M;) division meta-
phases. Mitotic indices (MIs) were determined by counting ‘the
number of mitotic cells in a population of 500 scored cells.
Based on these results, the doses and harvest tlme for the
cytogenetic assay were established:

(b) Cytogenetic assay:

(1) Treatment: Prepared cultures (in duplicate); seeded at
5%x10° cells, were exposed to the selected test material
doses, the solvent control (DH,0), or positive controls
(0.5 pg/mL TEM -S9 and 50 pg/mL GP +S9).

In the nonactivated system, cells were dosed for 8 hours.
Cultures were washed, refed medium containing 0.1 pg/mL
colcemid, and reincubated for 2 hours. Under S9-activated
conditions, cells were exposed for 2 hours, washed, refed
culture medium, and incubated for an additional 6 hours.
Colcemid was added 2 hours before the cultures were
harvested.

Metaphase cells were collected and fixed. Slides were
stained with 5% Giemsa and coded.

lperry, P. and Wolff, S. (1974). New Giemsa method for the differential staining of sister
chromatids. Nature 251:156-158. :

Page 5 of _11



MAMMALIAN CELLS IN CULTURE CYTOGENETICS

(2) Metaphase analysis: One hundred metaphase cells per group
-~ -+ =(50/culture) were scored for chromosome aberrations.
Chromatid and chromosome gaps were counted but not included
in the final analysis. MIs were calculated.

(3) Statistical methods: The data were evaluated for
statistical significance at p values of 0.05 and 0.01 by
Fisher's exact test.

Evaluation Criteria:

(a) Assay validity: The assay was considered valid if the -percent of

. cells with aberrations in the untreated and solvent control did
not exceed 6% and the number of cells with aberrations in the
positive control was s1gn1f1cantly higher (p<0.05) than in the
solvent control.

(b) Positive response: The test material was considered positive if
it caused a significant and dose-related increase in the percen-
tage of cells with aberrations relative to the solvent control.

C. REPORTED RESULTS:

1.

Preliminary Cytotoxicity Assay: The study authors stated that the
test material was soluble at all levels and that the osmolality of the
highest assayed concentration (5000 pg/mL) was 335 mOsm/kg. As shown
in Table 1, the MIs for the highest dose with and without $9 activa-
tion were reduced compared to the solvent control values (~58% reduc-
tion -59; ~36% reduction +59). MIs for the remaining nonactivated and
S9-activated levels were generally comparable to the control. The

data further show that methanearsonic acid had no effect on cell cycle -

kinetics. Based on these findings, a 10-hour cell harvest was
selected to evaluate 625, 1250, 2500, and 5000 pg/mL of the test
material in the initial nonactivated and S9-activated cytogenetlc
assays.

. Cytogenetic Assays: The study authors stated that the first cyto-

genetic assay was terminated because of difficulties in adjusting the

" pH of the test material. Prior to performance of the repeat initial

test, the stock concentration (500 mg/mL) was adjusted to pH 6.5.

' -Microscopic examination of the monolayer cultures at harvest revealed

slight cytotoxic effects in the two highest nonactivated groups (2500
and 5000 pg/mL) and the highest S9-activated group (5000 pg/mL). As
shown in Table 2, the microscopic evidence of cytotoxicity was not
clearly reflected as reduced MIs at 5000 pg/mL +/-S9. Similarly,
neither the nonactivated nor the S9-activated test levels caused an
appreciable increase in the percentage of cells with aberrations or
the number of aberrations per cell. For the confirmatory assay, the
maximum concentration was increased to 10,000 pg/mL +/-89 to ensure
that a full range of doses up to an. 1nsolub1e level were tested. The
pH of the stock solution (1000 mg/mL) was adjusted to pH 6. The test
material. was partially 1nsolub1e at this concentration but all doses

W

{o |
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MAMMALIAN CELLS IN CULTURE CYTOGENETICS

" TABLE 2. Representative Results of the Initial CHO Cell in vitro Cytogenetitc Assays with
t{lethdneazsonic Acid Following & 10-Hour Nonactivated and S9-Activated Cell Harvest

Aberrations Biologically
— . No. of Mitotic Cells with per Cell Significant
) - e - * . S9-Acti- Cells Index® Aberrations®:® : Standard Aberrations
Substance Dose/mL vation Scored x) ) _Deviations*'®  (No/Type)®
Negative Control
Untreated cells -- - 100 3.7 0 0.00+0.000 ==
- + 100 5.2 1 0.01:0.100 1TB
Solvent Control
Distilled water 50 uL - 100 2.3° 0 0.00+0.000 -
50 L + 100 4.7 1 0.01+0.100 , .1TB
Positive Control
Triethylenemelamine 0.5 pg/mL. - 100 T1.1 11* 0.13+0.393 12TB; 1TE
Cyclophosphamide 50 pg/mL + 100 2.2 11+ 0.13+0.393 8IB; 2TE; 2D; 1R
Test Material
Methanearsonic acid 5000 pg/mL® - 100 2.5 2 0.02:0.141 2TB
5000 pg/mLe + 100 - 6.0 0 0.00+0.000 -

%Results from duplicate cultures, 50 cells/culture were scored.
bGaps excluded )
CAbbreviations used:

TB = Chromatid break D = Dicentric chromosome
TE = Chromatid exchange R = Ring

€Slight cytotoxic effects on monolayer cells reported at this dose. Results for lower treatment groups
(625, 1250, and 2500 pg/mL +/-59) were not significantly higher than the appropriate solvent control group.

*Significantly higher than the solvent control (ps0.01) by Fisher’'s exact test.

, : : b
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MAMMALIAN CELLS IN CULTﬁRE‘CYTOGENETICS

used in the confirmatory assay were reported to be soluble in culture
mediuin.” = Micro3copic examinations indicated that 5000 and 10,000 pg/mL
-89 and 10,000 pg/mL +389 induced slight cytotoxic effects on the
monolayerrcultures. Representative results from the confirmatory
trial are presented in Table 3. The highest nonactivated dose caused
a moderate reduction in the MIs while 10,000 pg/mL +S9 had no effect
on the percentage of mitotic cells. The percentage of cells with
aberrations and the aberrations per cell were slightly increased
compared to the solvent and negative control at the majority of
nonactivated levels; the increases were, however, not significant.
Although complex aberrations (i.e., 1 chromatid exchange at

10,000 pg/mL, 1 ring at 5000 pg/mL, 1 dicentric at 2500 pg/mL, and

2 dicentrics at 1250 pg/mL) were scored at the monactivated doses, the
relevance,. if any, of these findings was diminished by the presence of -
similar aberrations at comparable frequencies in the nonactlvated
control cultures.

In the presence of $9 activation, nonsignificant increases in the -
percentage of cells with aberrations as well as slight elevations in
aberrations per cell were seen at 5000 and 10,000 pg/mL. As noted for
the nonactivated confirmatory assay, the occurrence of rare
aberrations (i.e., 1 dicentriec at 10,000 pg/mL and 3 dicentrics at
5,000 pg/mL) in the test groups should not be considered an effect of
treatment, since dicentrics were also scored in the S9-activated
negative and solvent control groups. In both trials, the positive
controls (TEM at 0.5 pg/mL -S9) and 50 pg/mL CP +S9) induced signi-
ficant (p<0.01) increases in the percentage of cells with aberrations
and marked increases in the frequency of aberrations per cell.

From the overall results, the study authors concluded that methane-
arsonic acid was not clastogenic in CHO cells.

3. Analytical Determinations: Results from the analysis of the 500 mg/mL
stock solution indicated that the submitted samples contained 98% of
the nominal concentration.

REVIEWERS' DISCUSSION/CONCLUSIONS: We assess that the ‘study authors’
interpretation of the data was correct. We discounted the presence of
rare chromatid and chromosome aberrations in the nonactivated and
S9-activated treatment groups of the confirmatory test as indicative of a
clastogenic response. The types and frequency of these aberrations were
comparable in the control groups and also the findings from the first
trial were clearly negative. ' ’

We conclude, therefore, that methanearsonic acid was assayed to an
insoluble level (10,000 pg/mL) induced a slight cytotoxic effect on the
cells at high concentrations (5000 and 10,000 pg/mL -S9 and

10,000 pg/mL +S9), but failed to elicit a clastogenic respomnse.
Additionally, the sensitivity of the test system to detect clastogenesis
was - adequately demonstrated under nonactivated and §9- actrvated conditions
in both the initial and confirmatory trials.

Page _9 of _11 > o V?
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TABLE 3. Representative Results of the Confirmatory CHO Cell in vitro Cvtogenetic Assays with
Methanearson:.c Acid Following a 10-Hour Nonactivated and S9-Activated Cell Harvest
N Aberrations Biologically
- No. of Mitotic Cells with per Cell Significant
ot T " §9-Acti- Cells = Index® Aberrations®'®? s Standard Aberrations
Substance Dose/mL vation Scored = (%) (Z) Deviations?:P (No/Type)*©
Negative Control
Untreated cells - - 100 3.9 4 0.05040.261 1TE; 2SB; 2D
- + 100 " 6.0 5 0.05040.219 = 2SB; 2D; 1R
Solvent Control
Distilled water 50 uL - iOD 4.3 3 0.04020.243 2TB;: 18B; 1D
50 uL 100 6.5 3 0.030+0.171  28B; 1D
Positive Control
Tx::i.etlv;].ensmalam:'mn'> 0.5 Qg/ml. - 100 1.6 28% 0.40040.725 28TB; 7TE; 5SB
Cyclophosphamide 50 pg/ml + 100 3.4 18% 0.210:0.478 BTB; 4TE; 8SB; IR
Test Material
Methanearsonic acid = 5000 pg/mLS:? - 100 4.5 s 0.050:0.219  4TB; 1R
10,000 wg/mld - 100 2.1 7 0.120+0.518 71B; 1TE; 4SB
5000 pg/mlc®  + 100 6.2 6 0.060+0.239  1TB; 2SB; 3D
10,000 pg/ml® + 100 6.4 7 0.080:0.307 2TB; 58B; 1D

SResults from duplicate cultures, 50 cells/culture were scored.
bGaps excluded.
CAbbreviations used:

TE = Chromatid exchange
SB = Chromosome break
D = Dicentric chromosome

R = Ring
TB = Chromatid break

cResults for lower doses (1250 and 2500 gpg/mlL +/-S9) were not significantly hik;her than the appropriate
solvent control group.
dslight cytotoxic effects on the monolayers were reported at this level.

*Significantly higher than the control (ps0.02) by Fis_hor's exact test.
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MAMMALIAN CELLS IN CULTURE CYTOGENETICS

QUALITY ASSURANCE EEASURES: Was the test performed under GLPs? Yes.

(A
quality assurance statement was signed and dated July 21, 1989).

CBI APPENDICES: Appendix A, Materials and Methods, (Ricerca, Inc.) CBI
pp. 9-13; Appendix B, Materials and Methods, (Microbiological Associates,

Inc.) CBI pp. 52-55; and Appendix C, Protocol (Microbiological Associates,
Inc.) CBI pp. 73-83. ‘
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MAMMALIAN CELLS IN CULTURE GENE MUTATIONS

EPA Reviewer: David Liem, Ph.D. Slgnature .¥1({ fjéiil/t&)‘
Review Section II, Toxicology Date: 1g]((3ﬁT

Branch { IT }/HED _

EPA Secondary Reviewer: Byron T. Backus, Ph.D. Signature: ﬂ;ﬁf~9~ ‘L {% ”1£L’"
Review Section IT, Tox1cology ‘ Date: . 9[(\"iiﬁo
Branch { II }/HED .

EPA Section Head: (lark Swentzel Signature: /?/

Review Section II, Toxicology Date: //3’/12//6& /

Branch { II }/HED
8

- : DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: Gene mutation in cultured mammalian cells (mouse
lymphoma cells) :

EPA_IDENTIFICATION Numbers:

Tox Chem. Number: 549A

MRID Number: 416519-04

TEST MATERJIAL: Methanearsonic acid (MAA)
SYNONYMS: None provided
SPONSOR: Fermenta ASC Corporation, Mentor, OH

SPONSOR'S REPRESENTATIVE: Rioerca, Inc., Painesville, OH

STUDY NUMBER: T8471.701020
TESTING FACILITY: Microbiological Associates, Inc., Rockville, MD

TITLE OF REPORT: L5178Y TK*~ Mouse Lymphoma Mutagenesis Assay with
Methanearsonic Acid

AUTHORS: J. W. Harbell (Microbiological Associates, Inc.); Chun, J.S., and
Killeen, J.GC. (Ricerca, Inc.) .

REPORT ISSUED: Aﬁgust 28, 1989 (Microbiological Associates, Inc.);
December- 7, 1989 (Ricerca, Inc.)

NOTE: Report prepared by the sponsor’s representative, Ricerca, Inc., is a
summary of the laboratory report prepared by Microbiological Associates, Inc.
The follow1ng review focuses on the data provided by Microbiological Asso-
ciates, Inc.
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MAMMALIAN CELLS IN CULTURE GENE MUTATION

CONCLUSIONS-EXECUTIVE SUMMARY: Methanearsonic acid was evaluated for the
potential to-induce forward mutations at the TK'~ locus in L5178Y mouse
lymphoma cells in two independently performed trials. Without S9 activation,
doses ranging from 300 to 4000 pg/ml. were not mutagenic; levels »5000 pg/mL
were severely cytotoxic. In the S9-activated trials, significant increases
(p<0.05) in the mutation frequency (MF) were obtained at 712 and 949 pg/mL
(trial 1) and 750 pg/mL (trial 2). However, while the MFs were significantly
increased, compared to concurrent solvent control values, they ranged from 0.6
to 1.0 mutants per 10* survivors. We assess that since these values fell
within the generally accepted spontaneous MF range for mouse lymphoma cells
(i.e., 15-110 mutants/10° surviving cells)!, the results are not indicative _
of a mutagenic response. Based on the overall results, it was concluded that
methanearsonic acid was tested to cytotoxic levels but failed to produce
convincing evidence of a mutagenic response. The study satisfies Guideline
requirements for genetic effects Category I, Gene Mutations.

STUDY CLASSIFICATION: The study is acceptable.

A. MATERIALS:

1. Test Material: Methanearsonic acid (T-168-2)

Description: White, crystalline solid .

Identification No.: SDS-37161; Lot no. 107/84

Purity: 99.8%

Receipt date: March 13, 1989 ]

Stability: Reported to be stable for the duration of the study. (See
Data Evaluation Record 91-119).

Contaminants: None listed

Solvent used: Deionized water (DH,0). :

Other provideélnformatlon The test material was stored at room
temperature, protected from light. Samples of the stock dosing
solution were frozen and shipped to Ricerca, Inc. for concentration
analysis.

2. Control Materials:

Negative: None
Solvent/final concentration:
Test material: DH,0

Positive controls: Dimethyl sulfoxide (DMSO); final concentration
reported to be a noncytotoxic level.

Icaspary, W.J., Lee, Y.J. Poulton, S., Myhr, B.C., Mitchell, A.D., Rudd, 'C.J. (1988). Evaluation of
the L5178Y mouse lymphoma cell mutagenesis assay Quality-control guidelines and response categories.
Environ. Mol. Mutagen. 12:19-36,
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MAMMALIAN CELLS IN CULTURE GENE MUTATION ,

Positivé Nonactivation (concentrations, solvent): Ethyl methane-
suifonate'(EMS) was prepared in DMSO to yield final concentrations of
0.25 and 0.50 pL/mL.

Activation (concentrations, solvent): 7,12-Dimethylbenz(a)anthracene
(DMBA) was prepared in DMSO to yield final concentrations of 2.5 and
5.0 pg/mL.

Activation: S9 derived from adult male Sprague;Dawley

X Aroclor 1254 X induced X rat X liver
phenobarbital noninduced mouse . lung
.nhone ] hamster other
other other

o

The S9 liver homogenate was prepared by the performing laboratory.
Prior to use, the S9 fraction was characterized for its ability to
convert 2- amlnoanthracene and DMBA to mutagenic forms.

89 mix composition:

Component Concentration/mL of S9 mix
NADP , 6.0 mg
Isocitric acid 11.25 mg
S9 homogenate 0.25 mL

Test Cells: Mammalian cells in culture

X mouse lymphoma L5178Y cells

Chinese hamster ovary (CHO) cells

V79 cells (Chinese hamster lung fibroblasts)
other (list):

Properly maintained? Yes.

Periodically checked for mycoplasma contam1nat10n7 Not reported.
Periodically checked for karyotype stability? Not reported.
Periodically "cleansed" against high spontaneous background? Yes.

Locus Examined:

X thymidine kinase (TK) : .
-selection agent: bromodeoxyuridine (BrdU)
(give concentration) -fluorodeoxyuridine (FdU)

ug(mL trifluorothymidine (TFT)
hypoxanthine-guanine-phosphoribosyl transferase (HGPRT)

Selection agent: 8-azaguanine (8-AG)
(give concentration) ’ 6-thioguanine (6-TG)
Na'/K*ATPase \

Selection agent: ouabain

(give concentration)

other (locus and/or selection agent; give details):

Page 4 of _10



MAMMALIAN CELLS IN CULTURE GENE MUTATION

6. Test Compound ancentrations Used:
(a) Cytotoxicity assay: Six doses (0.1, 1, 10, 100, 1000, and
4000 pg/mL) were evaluated in the presence and absence of

S9 activation. '

(b) Mutation assay:

(1) Nonactivated conditions:

Initial assay: 300, 400, 534, 712, 949, 1266, 1688, 2250,
3000, and 4000 pg/mL (all levels cloned).

Coﬁfirmatorv assay: 2000, 3000, 4000, 5000, and 6000 pg/mL
(2000, 3000, and 4000 pg/mL were cloned).

(2) S9-activated conditions:

Initial assay: 71, 95, 127, 169, 225, 300, 400, 534, 712,
949, 1266, and 1688 pg/mL (doses <949 pg/mL were cloned).

Confirmatory éssav: 200, 350, 500, 650, 750, 850, and
950 pg/mL (doses <750 pg/mL were cloned). .

B. TEST PERFORMANCE:

1. Cell Treatments:

(a) Cells exposed to test compound for:
4 hours (nonactivated) 4  hours (activated)

{(b) Cells exposed to positive controls for: ‘
4  hours (nonactivated) 4  hours (activated)

(c) Cells exposed to negative and/or solvent controls for:
: 4 hours (nonactivated) 4  hours (activated)

(d) After Washing, cells cultured for 2 days
' (expression period) before cell selection

(e) After expression, cells cultured for _10 to 12 days in selection '
- medium to determine numbers of mutants and for _10 to 12 days
without selection medium to determine cloning efficiency.

2. Statistical Methods: The data were evaluated for statistical
significance at p<0.05 by the Kastenbaum and Bowman tables.

3. Ewvaluation Criteria:

(a) Assay validity: For the assay to be considered valid, the
following criteria must be satisfied: (1) the cloning efficiency
(CE) of the solvent control must exceed 50%; (2) the mutation

Page _§__ of _10 79
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frequency (MF) of the solvent control must be between 0.2 and 1.0

“mutaht cdlbnies/lO“ survivors; and (3) the MF of the positive
controls must be :2-fold higher than the corresponding solvent
control wvalue. '

b. Positive response: The test material was considered positive if

it induced a reproducible dose-related increase in the MF that
exceeded 2 times the MF of the solvent control at one or more
doses with 210% total survival.

Protocol: See Appendix C.

C. REPORTED RESULTS:

1.

Cytotoxicity Assays: Dose solution for the cytotoxicity assay was

governed by the solubility properties of the test material; the high-
est soluble concentration that could be prepared in DH,0 was reported
to be 400 mg/mL. The study authors further stated that the pH of the

1000- and 4000-pg/mL doses was adjusted to neutrality with NaOH.

In the nonactivated phase of testing, relative suspension growth (RSG)
at 1000 and 4000 pg/mL of the test material was 79% and 35%, respec-
tively. No cytotoxicity was seen at nonactivated doses of 0.1, 1, 10,
or 100 pg/mL. In the presence of S9 activation, cytotoxicity was more
severe at the two highest levels; RSG was 26% at 1000 pg/mL and no
cells survived exposure to 4000 pg/mL +S9. - For the remaining levels,
cytotoxicity was not apparent. Based on these results, doses ranging

from 300 to 4000 pg/mL were evaluated in the nonactivated mutation

assay; under S9-activated conditions, cells were exposed to a
concentration range of 71 to 1688 pg/mL. -

Mutation Assavs:

(a) Nonactivated conditions: The first nonactivated assay was abor-
ted because of a technical error. Representative results presen-
ted in Table 1 are from the successfully completed initial and
confirmatory assays. In the initial trial, RSG at the two high-
est doses (3000 and 4000 pg/mlL) was 48 and 45%, respectively.

For the remaining levels (300 to 2250 pg/mL), RSG was 264%. Over
the entire range of test material concentrations, the MFs were
either comparable or slightly lower than the solvent control
value. Similarly, mutant colony counts at all doses were lower
than the solvent control. The assay was repeated with 2000,
3000, 4000, 5000, and 6000 pg/mL of the test material. To
achieve the 5000- and 6000-pg/mL concentrations, the volume of
test material added to the treatment medium was increased to

250 pL. These levels proved to be severely cytotoxic and were
not cloned. Results from the plated doses (2000, 3000, and

4000 pg/mL) were in agreement with the earlier findings and
indicated that methanearsonic was not mutagenic in the absence of
89 activation,

Page _6 of _10

;



‘QuoTo

PP (797133 £rogewrtzuod--Tu/Sd g00¢ puv. 000Z PU¥ TRYI3 TRYITUT--Tu/S4 000¢ Pue ‘05Tz ‘8891

*gegquld

*eAy3RqueseIdel SV POJOATeS 0JoK 9SOP IOMOT OYJ WOIF

03 9FX030340 003 exes (fu/3Y (009 puw QQ0S) sesop uo:n.—m..

83INEex !pefusse 0xe

‘zx

[

‘308330 ojueSeqnw B8 38e88ns jo0u

*99ZT ‘6¥6 ‘ZIL “YES ‘00% ‘00C) SOSOP IeMOT X0F STUTPUTIg
03uoTdnp JO S3UNOO eY3J WOIF UOFINTASP PIRPULYS Puw ueep,

M4 TOI3U00 aT3¥Sod eyl JO STeAeY oMY,
*TRFI3 £I030WITIUCO eY3 WOIF BITNseY,

"19Ta3 TRTITUT ey3 woij sIInsey,

SojuoTo] OTqRTA

SOTUOTOD JUBINg

= (JH) Louenbexg UoFIRING

"SI0MOTAST INO £q PeIRTROTEO GIeM SONTPA 0FBISAV Pejussexg - ~sIoyine Apniw oy3 £q ATejuindes pegrodes ezem WYy (8anqTna/se3wTd ¢) seINqTNd
93807TdNnp WOIF ©I0M SUOTIVTAGP PIBPUNIS JNOYITA SONTEA - EeINIINO OTSUFE WoIF segetd 93w TTdIag JO SJUNCD Y3 WOIF SUOTIRTAGP PIVPUSIS PUN BURH,

Lo £z 9 191 - 47 . pST 4539 000y
9°0 8y 90T TT¥29T S¥1§ : oSy 5%¢ 000y PTOR OTUOSIVOURYIEH
. Tevae3vR 388}
‘ 9°¢ 29 98 4177 16%09T pEL ™ 20
v'e 09 z8 9%2¢1 (451144 56 ™ 5z2°0 e3vuoIINE euRyjewTAYIY
O.—OHOEOD QATIFSOg
v 90 ) 001 £91 117 2001 (®1033u0) @ATIT8Od)
1 8'0 00T 00T 291 19 2001 - opTXOFINS TAY3ewiq
9'0 00T 00T S¥91 38y 00T (1973038 388])
v 0T 00T 001 ZI¥EST 6%9L 2001 -- Ie3wM pezuoTeq
»
. A JOIFU0) JUeATOS
anHO\rﬂAt.—.:n .Qc.a Jed J&ﬂgﬂw -ho-nﬂﬂ,uﬁuuﬂ .‘ﬁ.w« .Q.w« Ynoxs ..—E\OHOQ souRysqng
hcﬁa-—douh 1830 w:.nﬂo.nu Gnﬂﬁﬂﬁ.nou -uﬂﬂﬁcﬂou ﬂo.qnﬂoﬁn«—m
uoTquINg eayquey LIS L) O oIqVTA uegny eaTRTey
Juedsieg quesxeg R que0Ieg

NOILVLAW ANZD MINLIND NI STTID NVITVRHVK

T

v

PIOV OTUORIVOUBYION YITA SLRESY UOTIRING PIRKIOT
suoydul 98N0K POIVATFOBUON 8yl FO s3Insey eayjequeseadsy T 1AVl

of _10

7

Paée



MAMMALTIAN CELLS IN CULTURE GENE MUTATION

(by "S9:-Activated conditions: Doses evaluated in the initial S9-acti-
vated assay ranged from 71 to 1688 pg/mL. RSG for the two high-
est concentrations (1266 and 1688 pg/mL) was <6%; the cells were,
therefore, not plated. RSG immediately after treatment with 71
to 949 pg/mL was dose-related and ranged from 18% at the highest
plated level (949 pg/mL) to 98% at 95 pg/mL; at the lowest plated
level (71 pg/mL), RSG was 94%. As shown in Table 2, the MFs at
712 and 94% pg/mL were significantly increased (p<0.05) compared
to concurrent solvent control MF. However, the significantly
increased MFs (0.8 mutants/10* survivors at 949 pg/mL and
0.6 mutants/10* survivors at 712 pg/mL)were well within the
generally accepted spontaneous MF range for mouse lymphoma cells
(f.e., 15-110 mutants/10% survivors)? as well as the acceptable
background range of the performing laboratory for solvent control
cultures (0.2 to 1.0 mutants/ 10* survivors). Results. for the
remaining treatment levels did not suggest a mutagenic response.
Mutant colony size distribution analysis performed on mutant
colonies from the 949-pug/mL dose group showed an increased
proportion of small mutant colonies compared to the mutant colony
sizes in the solvent control group. The study authors stated,
however, that the relatively low number of mutant colonies on
control and treatment plates limited the interpretation of this
finding. Based on the significant MFs observed at two levels,
the study authors concluded that methanearsonic acid induced an
equivocal response and, therefore, repeated the assay with a
narrdwer range of test doses (200, 350, 500, 650, 750, 850, and
950 pug/mL). An insufficient number of cells (RSGz7%) survived
exposure to 850 and 950 pg/mL; these cultures were discarded.
Data from the highest plated concentration (750 pg/mL) showed
that while the number of-mutant colonies was only.slightly higher
than the concurrent solvent control, the MF was significantly
increased (p<0.05). As previously observed for the initial
trial, the significantly increased MF (1.0 mutant colony/10%
survivors) was also within the spontaneous MF range for this cell
line. Results for the remaining concentratlons did not suggest a
mutagenic response.

3. ‘Analytical Determinations: Results from the analysis of the 400 mg/mL
stock solution indicated that the submitted samples contained 107ilZ
of the nominal concentration. :

The study authors from the performing laboratory made éhe following
statements:

"The results indicate that, under the condition of these mutagenesis
tests, test article T-168- 2 was negative in the absence of exogenous
metabollc activation in both the initial and the confirmatory assays
and was equivocal in the initial assay and negative in the conflrm-
atory assay in the presence of metabollc activation."

2Caspary, W.J., et al. (1988). Environ. Mol. Mutagen 12:19-36.
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MAMMALIAN CELLS IN CULTURE GENE MUTATION

From the 6verall results, the sponsor’s representative (Ricerca, Inc.)
drew the following conclusions:

It was concluded that methanearsonic acid did not cause positive
mutagenic response in the mouse lymphoma mutagenesis assay with or
without metabollc activation. :

D. REVIEWERS’ DISCUSSION AND INTERPRETATION OF RESULTS: We assess that the
mutation assays were properly conducted, and we agree with the conclusion
that methanearsonic acid was not mutagenic in this test system. Under
nonactivated conditions, the test material was evaluated to levels that
were sever€ly cytotoxic (25000 pg/mlL) and failed to induce a mutagenic
response at the highest level (4000 pg/mlL) that could be evaluated. 1In
the presence of S9 activation; severe cytotoxicity was achieved at doses
>949 ug/mL. Although statistically significant increases in the MF were
obtained at 712 and 949 pg/mL in the initial trial and at 750 pg/mL in the
confirmatory trial, the MFs for these treatment groups ranged from a low
of 0.6 mutants per 10* survivors to a high of 1.0 mutants per 10*
survivors. Since all of these values fell within accepted background
ranges for mouse lymphoma cells, they should not be interpreted as a
positive response. We further agree with the study authors that no
meaningful conclusions can be drawn from the increased incidence of small
mutant colonies in the 949 pg/mL +S9 dose group. Although small mutant
colonies are considered to be indicative of chromosomal damage3, the
mammalian cell cytogenetic assay performed with methanearsonic acid was
negative (see Data Evaluation Record 91-119).

We assess, therefore, that there was no compelling evidence to suggest
that methanearsonic induced a genotoxic response in this study. 1In
addition, the sensitivity of the test system to detect mutagenesis was
adequately demonstrated in both the initial and confirmatory trials by the
marked increases in mutation at the TK'/” locus in cells exposed to the
nonactivated positive control (0.25 and 0.50 pyL/mL EMS) and the S9-acti-
vated positive control (2.5 and 5.0 pg/mL DMBA).

E. QUALITY ASSURANCE MEASURES: Was test performed under GLPs? Yes. (A

quality assurance statement from the reporting laboratory was signed and
dated August 29, 1989.)

F. CBI APPENDICES: " Appendix A, Materials and Methods, (Ricerca, Inc.) CBI
pp. 9-13; Appendix B, Materials and Methods, (Microbiological Associates,

Inc.) CBI pp. 62-68; Appendix C, Protocol (Microbiological Associates,
Inc.) CBI pp. 98- 111

_ 3Moore, M.M. and Clive, D. . (1982). The quantitation of TK-/~ and BGPRT- mutants 6£ L517éY/TK*/" mouse
lymphoma cells at varying times posttreatment. Environ. Mutagen. 4:499-519.
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-UDS -

CONCLUSIONS - EXECUTIVE SUMMARY: At concentrations ranging from 10 to 750

pg/mL, methanearsonic acid did not induce unscheduled DNA synthesis (UDS) in
primary rat hepatocytes. The highest assayed dose (1000 pg/mL) was cytotoxic.
Based on the findings of two independently performed trials, it was concluded
that methanearsonic acid was tested over an appropriate range of concentra-
tions with appropriate controls and showed no evidence of UDS. Thus, the
study satisfies Guideline requlrements for genetic effects Category III, Other
~Mutagenic Mechanisms. :

STUDY CILASSIFICATION: The study is acceptable.

A. MATERIALS:
1. Teét Material: Methanearsonic acid

Description: White crystalline solid _

Identification No: SDS-37161; lot No. 107/84

Purity: 99.8%

Receipt date: March 13, 1989 (sample I) and April 3, 1989 (sample 11)

Stability: Not reported

Contaminants: None listed

Solvent used: Deionized distilled water (DH,0)

Other provided information: Stored in the dark at room temperature in
a tightly closed container. Test material was dissolved and diluted
immediately prior to use. Frozen samples of the most concentrated
dosing solution (100 mg/mL) and the solvent control were shipped to
Ricerca, Inc., for analytical determinations.

2. Indicator Cells: Primary rat hepatocytes were obtained by the in situ
perfusion of the livers of male Sprague-Dawley rats purchased from
Harlan Sprague Dawley, Inc., Frederick, Maryland.

3. Control Substances: DH,0 at 10 pL/mL was used as the solvent control
for the test compound; dimethyl sulfoxide (DMSO) at 10 pL/mL was used
as the solvent control for the positive control. Untreated cells
served as the negative control, and 7,12-dimethylbenz(a)anthracene
(DMBA) at 3 and 5 pg/mL (Trial 1), and 3-and 10 pg/mL (Trial 2) was
used as the positive control.

4. Medium: WME: Williams' Medium E with 2 mM L-glutamine and
gentamycin; WME+: WME with 10% fetal bovine serum.

5. Test Compound Concentrations Used:

(a) Preliminary cytotoxicity assay: 0.06, 0.2, 0.6, 2.0, 6;0,
20, 60, 200, 600, and 2000 pg/mL.

(b) UDS assay:  Two trials were performed with seven doses of
the test material (5.0, 10, 50, 100 500, 750, and
1000 pg/mL).

16
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. UDS

B. STUDY DESIGN: -

- -

1. Cell Preparation:

(a) Perfusion techniques: Rats were anesthetized with metofane
(methoxyflurane) and the livers were perfused with Hank’s balanced
salt solution containing 0.5 mM EGTA, Hepes buffer, pH 7.3, 2 mM
L-glutamine, and gentamycin, followed by WME containing 80-100
units/mL collagenase and Hepes buffer pH 7.3. Livers were
excised, shaken in the collagenase perfusion solution, and either
combed to release the hepatocytes or passed through a .stainless-
steel sieve.

- () Hepgtoczte harvest/culture pregaratioﬁ: Recovergd cells were
: _collected, counted, and seeded at a density of =5 x 10° cells,

either into preconditioned 35-mm tissue culture dishes for the

-cytotoxicity assay, or onto coverslips in 35-mm tissue culture

plates for the UDS assay. Cultures were placed in an incubator
for 90 to 180 minutes, washed in WME+, fed serum-free WME, and

assayed as described below. : .

2. Preliminary Cytotoxicity Assay: Duplicate hepatocyte cultures were
exposed to ten doses of the test compound, ranging from 0.06 to 2000
pg/mL, the negative control (WME), or the solvent control (DH,0) for
18-20 hours. Following exposure, an aliquot of culture fluid was
removed and centrifuged, and the level of lactic acid dehydrogenase
(LDH) activity was measured. Relative cytotoxicity was assessed by
subtracting the LDH activity of the solvent control from. the LDH
activity in the treated cultures and comparing the values to the
amount of LDH released by exposure of the solvent controls to 1%
Triton. -

3. UDS Assay:

(a) Treatment: Triplicate monolayer cultures on coverslips were fed
WME containing 10 pCi/mL [%H] thymidine and were exposed for 18 to
20 hours to the selected test material doses, the positive control
(DMBA), the negative control (WME), or the solvent control (DH,0
for the test material, and DMSO for the positive control). -
Treated hepatocytes attached to coverslips were washed, swollen in
1% sodium citrate, fixed in ethanol-acetic acid, dried, and
mounted. In parallel with the test plates, three cultures per
dose were assayed for cytotoxicity as described above.

(b) Preparation of autoradiographs/grain development: Slides were
coated with Kodak NTB-2 emulsion, dried for 7 days at 4°C in
‘light-tight desiccated boxes, developed in Kodak D-19, fixed,
stained with hematoxylin-sodium acetate-eosin, coded, and counted.

(c) Grain counting: The nuclear grains of 50 randomly chosen cells
from each of three coverslips per treatment were counted using an
automated colony counter. Cytoplasmic background counts were
determined by counting three nuclear-sized areas adjacent to the

W
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_ UDS

nucleus. Net nuclear grain counts were determined by subtracting
“the mean cytoplasmic background count from the nuclear grain
count. Nuclei exhibiting toxic effects, such as uneven staining,
disrupted membranes, or irregular shape, were not counted.

Evaluation Criteria:

(a) Assay validity: The assay was considered valid if (1) the
positive control induced a significant increase (i.e. 25 net
nuclear grains) in the net nuclear grain count; (2) less than 15%
of the cells in the negative control were in repair; and (3) the
net nuclear grain count for the vehicle control was less than one.

(b) Positive response: The test material was considered positive if
the mean net nuclear grain count was increased by at least five
counts over the control and the response was dose-related.

Protocol: See Appendix C for the Microbiological Associates, Inc.
protocol. The Ricerca, Inc. protocol is not included in the appendix.

C. REPORTED RESULTS:

1.

Analytical Determination: Ricerca, Inc. analyzed the most concen-
trated dosing solution used in this study (100 mg/mL) and found it to
be 954 + 2% of the nominal concentration. 4

Preliminary Cytotoxicity Study: Ten doses, ranging from 0.06 to 2000
pg/mL, were assayed for cytotoxicity, as measured by release of LDH.
The 2000 pg/mL dose was cytotoxic, with a relative survival of 6%
(Table 1); relative survival at all lower doses was 297%. Micro-
scopic examination of the cultures indicated moderate to slight
cytotoxic effects at 2000 and 600 pg/mL, respectively. Cultures
exposed to lower doses had normal cellular morphologies. Based on
these results, 1000 pg/mL was selected as the highest concentration
for the UDS assay.

UDS Assay: Seven levels of methanearsonic acid, ranging from 5 to
1000 pg/mL, were tested in two independently performed assays. The
study authors reported that examination of the fixed and stained cells
showed that the 1000 pg/mL dose was cytotoxic in both trials (Tables 2
and 3). Toxic effects in cells exposed to 1000 pg/mL in the repeat
trial included irregularly shaped and darkly stained nuclei. There
was, however, no evidence of a genotoxic response at any of the non-
cytotoxic concentrations of methanearsonic acid that were scored for
uDs (10, 50,.100, 500, or 750 pg/mL). By contrast, the selected doses
of the positive control, DMBA at 3 and 5 pg/mL (trial 1), and 3 and 10
pg/mL (trial 2), induced marked increases in UDS. Based on these
findings, the study authors concluded that methanearsonic acid was
negative in the primary rat hepatocyte UDS assay.

o
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. UDS

REVIEWERS' DISCUSSIQN/CONCIUSIONS: We assess that the study was well-
conductéd and the duthors correctly interpreted the data. Cytotoxicity

was determined by a highly sensitive method, measuring LDH activity. In
two independently performed assays, methanearsonic acid was evaluated to
cytotoxic doses but failed to induce UDS. The response of the test system '
to the positive controls indicated that the assay was sufficiently
sensitive to detect a mutagenic response. We, therefore, conclude that
methanearsonic acid did not induce UDS in this test system.

QUALITY ASSURANCE MEASURES: Was the test performed under GLPs? Yes.
Quality assurance statements were signed and dated August 13, 1989
(Microbiological Associates, Inc.).

CBI APPENDICES: Appendix A, Materials and Methods, (Ricerca, Inc.) CBI
"pp. 9-13; Appendix B, Materials and Methods, (Microbiological Associates,
Inc.) CBI pp. 53-56; and Appendix C, Protocol (Microbiological Associates,
Inc.) CBI pp. 72-82. : '
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.The material not included contains the following type of
information: :

. Identié;fof product inert iggredients.

__ Identity of product inert impurities.

R 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.

o The product confidential statement of formuia.
Information about a pendiné registration actioﬁ:

:;Z:: FIFRA registration data. | |

_____ The document is a duplicate of page(s)

‘The document 1s 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 reqguest.
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The material not included contains the following type of
information: : :

. Identiéf of product iﬁert inéredients.

______ TIdentity of'prcdpct impurities. »

_____ Description of the produét manufacturing process.

____ Description of quality control procedufes.q

o Identiéy of the source of product ingredients;A'

______ sales or other commercial/financial iﬁformation;

- A draft product label. |

. The ptodﬁct confidential statement,of.formula..

_;___ Information about a pending registration action.
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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The material not included contains the following type of
information: '

Idenﬁié} of product inert iﬁgredients.

Identity of product inert impurities.

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

A draft product label.

The product confidential statement of formula.

FIFRA registration data.

¢  Information about a pending registration actioﬁ;
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.




