


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

JW 29 (988 006570

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

Memorandum

Subject:

From:

To:

Thru:

Metam-Scdium, Sodium-N-methyl-dithiocarbamate, -
"EPA Identification No. 039003. TOX CHEM NO. 780

Johr H.S. Chen, D.V.M. , N
Review Sectlon 1 ’14@4;/‘£{C%Zh0) /éJ/hf
Toxicology Branch

Hazard Evaluation Divisiom (TS-769C) '

Geralding Werdlg, PM 50
Data Call-I: Program
Registration Division (Ts-767¢C)

Robert B. Jaeger, Sectlon Head
Review Sectiom I fg V&I/?f
Toxicology Branch :

| AL
flazard Evaluation Division (TS-769C) ’/1%1021/%
¢ ;

Registrant: Stauffer Chemical Co. Letter of August 17, 1987

Action Requested: Review of the five nmutagenicity studies

with Metam-Sodium (Acc No. 403056-01;
403056-02; 403056-03; 403056-04; 503056~
05) to determine i1f the chromic studies
are meeded.

Recommendation:

1. The Registramt ghould be apprised of the deficlencies
aoted in the following studies which are identified

in

A

the detailed review:

Cytogenmetic Study Im Vivo of Metam—~Sodium in Chinese
Hamsters Bome Marrow Chromsome Amalysis, Simgle Oral
Admiaistration. BASF Aktlengeselleschaft Dept. of
Toxicology, FRG Report No. BASP 87/0238, Junme 30,
1987. Unracceptable.

Mutagenicity Test omn Metam-Sodium in the Rec—Assay
with Bacillus subtilis. Hazleton Biotechmologies
Veenendal Laboratory, The Netherlamds. Report No.
HBC E-9642-0-404 (BASF 87/0163), March 27, 1987.

Unacceptable. 6i;l\
1
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2. The following mutagenicity studlies have been reviewed
and are acceptz™le as <¢uscribed:

A. Gene Mutation Category

Report on the Study of Metam-Sodium in the Ames Test.
BASF Aktlengeselleschaft Dept. of Toxlcology. FRG
Report No. BASF 87/0208, Junmne 5, 1987. VNegatilve
responrse at 20-2500 ug/plate elther with or without
metabollc activatlion. Acceptable.

B. Structural Chromosomal Aberratiom Category

In Vitco Cytogenetic Investigation iIn Human Lym-
phocytes with Metam—-Sodium. BASF Aktlengeselleschaft
Dept. of Toxicology, FRG Report No. BASF 87/0116,
March 9, 1987. Positive response elther at 20 ug/ml
without metabolic activation or at 20-40 ug/ml with
metabolic activation. Acceptable.

C. Other Gemotoxlc Effect Category

Mutageniclity Test on Metam—-Sodium In the Rat Primary
Hepatocyte Unscheduled DNA Synthesis Assay. Hazleton
Laboratories America, Imnc. Report No. HLA 9736-0-447
(BASF 87/0240), July 1, 1987. Negative response at
0.5-250 nl/ml. Acceptable.

Although the chromosome-damaging effect of Metam—-Sodium

was found In one of the three acceptable mutagenicity
studies, this clastogenic effect of Metam-Sodium im vitro
using human lymphocytes must be further evaluated in vivo
Chinese hamster bone marrow cytogemetics. Therefore,
Toxlcology Branch recommends that the defliclent mutageni-
city studies cited 1a our conclusion #]1 must be resolved
before a decision can be made about whether chronic studles
are needed for Metam-Sodium.
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§4-2 UD8 in Rat Primary Hepatacytes
Reviewed by: John H.$. Chen W(ﬁdﬁw %?/W/
Section I, Toxicology Branch (TS-76%) / I /2
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Tertiary Reviewer: I, Mauer

Section VI, Toxicology Braach (TS-769C)

Reviewed by Section Hesd: R.B., Jasger , 5
Section I, Taxicology Branch (TS-7§9C) '(7'1/

DATA EVALUATION REBPORT

Study Type: UDS in Rat Primary Hepatocytes ToX., CHEM, NO.: 7&0
Accesgion Nc.: 403056-01 MRID NO,:

Test Materia)l: Metam Sodium (Batch Noe. ZH 1%0595; 42.2% Purity)

Synonymes:

Study Number (5): BASF 87/0240 (HLA 9736-0-447)
Sponser: BASF Corporation Chemical Division

Testing Pecility: Hazleton Laboratories America, Ince.

Title of Report: Mutagenicity Test om Metam Sodium in the Rat Primary
Hepatocyts Unscheduled DNA Synthesis Assay

Authgx(g): M.A, Gifaue, Ph.D,.
Report Isgusd: July 1, 1987

Gonclugions:

Metam Sodium was inactive in the unscheduled DNA synthesis
in primary rat hepatocyts at ths dose lovels tested.

Daze levels teasted: 0.5, 1, 2.5, 5, 10, 50, 100, and
250 nl/ml

Classification of Data: Acceptable
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Title of Report: Mutagenicity Test on Mestam Sodium in the Rat Primary

Hepatocyts Unacheduled DNA Synthesis Assay

BASF 87/0240, July 1, 1987

L]
)

24

S

Se

I. xaterials end Methods: BEST AVAILABLE COPY

Tegt Mataerials

The stability of tho test compound, Metam Sodium (Batch zH130585;
42,2% Purity), throughout the study period was proven analytically.
Solutions Wers made in #illiams' Medium E (+ME). 2-Acetyl aminc-
fluorene (2-AAF) at O.1 ug/ml was used as the positive control.

Medium

dilliamg' Medium E supplemented with 5% fotal bovine serum, 2 mM
L-glutamine,2.4 uM dexamethasone, 90 U/ml penicillin, 90 ug/ml
stroptomycin sulfate and 140 ug/ml gentamicin. The culture
zedium which was referred to as ¥ME contained ns dexamsthagone and
gerum components.

Indicator Cells

The hepatocyte obtained from am adult male Fischer 344 rat (150-300 g)
“ag used in thias assay. The cells were obtained by perfusion of the
liver in situ with a collagenase solution (50-.100 Unit/ml), Monolayer
cultures were eatablished on plastic coversiips in culture dishes for
initiation of the UDS assay. All cultures vere maintained as monolayers
at about 37°0 in « humidified atmosphere containing 5% 00o.

Dose Selection

Attached primary cellas were exposed to a wide range of concentrations
of Mstanm Sodium (0,025 through 1000 nanoliters/ml) for 21 hours. After
exposurs, cells were refed with 4MB, trypsinized and counted (trypan
blue exclusion methed)s. The relative survivals were determined by
comparing the dosed groups to the control,

Ub8 Assaey

This assay was based on the procedures described by #illiams (Cancer
Res, 37, 1845-1851, 1972). The freshly isolated liver cells attached
on coverslips (0,5 X 100 viable cells) were uged. PFollowing the
addition of metam sodium (0.5, 1, 2.5, 5, 10, 50, 100, and 250 nl/ml)
and “H-thymidine (20 uCi/mmole) in the culture dishes with 2,5 ml

+Me containing 1% fetal bovine serum, the culture dishes were incubated
for 18-20 hours at 37° 3. After incubation, the treated cultures were
washed with #ME, swWelled with 1% sodium citrate and fixed with acetic
acid: ethanol (1:3), The cover slips were air dried, mounted on glass
slide (cells up), dipped in an emlsion of Kodek NTB2 and dried. The
coated slidee were stored for 7-10 days at 4°Q in light tight box containa
ing packets of drierite., The emulsions were then developed in D19
(Eastman Kodak), fixed and stained with Williams' hematoxylin and eosin
procedure. The cells Were sxamined microscopically and the field was

displayed on the video soreem of an electronic counter,




6. Messurezent of UDS 006570

UDS waa measured by counting nuclear grains and subtracting the
average number of grains in three nuclear-sized arsas adjacent to
each nutleus (background count). This net nuclear zrain count was
determined for 50 randomly selected cells on each coverslip. The
mosn net nuclear grain count was determined from the triplicate
coverslips (150 total nuclei) for each treatrent condition.

7+ Evaluation Criteria

A test zaterial was considered positive if it induced a significant
increase (over the control) in net nuclear grain count excooding
7.71, or at least 16% of the nuclei containing 6 or more zrains, or
at least 2% of the nuclei containing 20 or more grains,

II. Reported Results:

1.

24

Preliminary Cytetoxicity Assay (Table 1 attached)

The calls were exposed to 0.025, 0.05, 0.1, 0.25, 0.5, 1, 2.5, 5, 10,
20, 100, 250, 500, and 1000 nl/zl of Metam Sodium for 21 hours, result-
ing in a percent relative survival (% RS) range of 17% at 100 nl/ml to
55¢3% at 50 nl/ml. Based on these data, 250 nl/ml was selected as the
highest dose faor the UDS assay.

UDS Assay (Table 1 attached)

The test material was assayed at 0.5, 1, 2.5, 5, 10, 50, 100, and )
250 nl/ml. The results of the UDS assay indicatad that the test material
did not cause any significant changes in the nuclear labeling of primary
rat hepatocytes at the concentrations tested ( 0.5 through 250 nl/ml).

I11. Svaluation and Recommendation:

1.

24

Se

De

The positive control, 2-AAF at 0.1 ug/ml induced merked increase in

net nuclear grain count exceeding 7.86 (alse 69.3% of the nuclei containe
ing 6 or more grains; 9.5%of the nuclei containing 20 or more grains).
These ragults indicate that the cell population employed was respensive
and the methodology Was adequate for the detectior of UDS in rat

primery hepatocytes.

The test material has been tested to cytotoxicity level (i.e., 250 nl/ml).

The nuclear labsling in the negative (solvent) control wag found within
the mormal rangs of net nuclear grain count per nucleus (also 6% of the
nuclel conteining 6 or more grains; nons of ths nuclei containing 20
or more grains) established by the testing leboratory.

The average nst muclear count per nucleus for the treated hepatocyte
cultureswith Metam Sodium was in a range of 0.44 to 2.69 at the
concentrations tested (0.5 through 250 nl/ml).

Under the test comditlions reported, the test material failed to induce
any significent changes in the nuclear labeling of rat hepatocytes

at the dose levels tested, Therefore, the test material was inactive
in the unscheduled DNA synthesis in primary rat hepatocyte. The

study is acceptable,
BEST AVAILABLE COPY

<
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84u2 Racuhssay with Bacillug subtilis
Aeviewed by: John H.S, Chen 4} Clew Y5/e? 006570
Section I, Toxicology Branch (TS W '
Tertiary Reviower: I, Mauer ,fé?am // o EF

Section VI, Toxicalogy Branch (TS-7

Revieved by Ssction Hesad: R.B. Jasger
Section I, Toxfcology Branch (TS-7§9C); 9 ’/”/W

DATA EVALUATION RRPORT

Study Type: Reoc-Assay with Bacillus subtilis TOX, CHEM, ¥O.: 780

Accesgion No.: 40305602 MRID NO,:
Test Materis): Metam Sodium (Batch No. ZH 120585; L42.2% Purity)
Synonymg:

Study Number (s): BASF 87/0163 (EBO E-9642-0-L0k) .

Sponsor: BASF Corporation Chemical Division

Testipg Pecility: Hazleton Biotechmologies Vesnendel Laboratory,
The Nethsrlands
Title of Report: Mutagemicity Test on Metam Sodium inm the Red~dssay with

Bacillus subtilicg

Author(g): Dr, A.JN. Hoorn
Report Igsued: March 27, 1987

Conc -
Moetam Sadium was not recombinugenic (i.o’.& damage of DNR&)
5

to Bacillus subtilie organisms (H17 and ) at the
concentrations tested,

Concentrations tested: 0.1, 1, 5, 10, 25, 50, 100, and
150 ul Mell

Classification of Data: Uaasceptable

Deficlencies found: lack of negative control;
uncleer rationale for dose selection;

inconsistent responses for positivs
controlae
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Title of Study: Report on the Mutagenicity Test on Metam Sodium in the

Rec<Agsay Wwith Bacillus subtilis
HBC Study No. £-9042.0-40%, March 27, 1987

I. Materials and Methods:

l.

2e

e

Tost 2-:a.t‘eria.Ls_A

The test compound, Metam Sodium (Batch No, ZH130585; 42.2% Purity)
was storaed in the dark at 4°C until required. Solutions Wwere made

in sterile deionized water, Solutions of methylmethans sulfonate

in sterile deionized water and sterigmatocystin in DMSO Were prepared
prior to use and gserved as positive controls.

Indicator Microorganisms

The Bacillug subtilig strains {17 (Rec?) and M45 (rec=) used in this

study were obtained from Dr. T. Kada, Natignal Institute of Genetics,
Mishima, Japan. The damage to DNA is repaired through cellular re-
combination functions in wild type (H17) cells but not in recombinationless
matant (M4S) cells. The indicator straing were kept at 4°C on nutrient
broth agar plate., For each expsriment, an inaculum from the stock cultures
plates was grovwn overnight at 37°C in irypticase soy broth, appropriately
diluted and used,

Hodia

The plafos far the assay consisted of nutriemt broth plates with 1.5%
bactoagar (NB plates). The overlay agar consisted of 0.6 gms of purified
agar with 0.1M NaCl.

In-Vitro Metabolic Activation System

The mammalisn matabolis activation system consisted of rat liver homogenate
(S=9) from the Araclor 125l.treated male Spragus-Dawley rats and the co=
faotor solution described by Ames et al.,(Mutation Res. 31: 347-364, 1975).
The S-9 mix (per ml) contaimed the following components: S=9, 100 ul; 4 uM
NADP; 5 uM Deglucosé=b-phosphate; 8 uM MgCla; 33 uM KCl; 100 uM Sodium
phosphate buffer (pH 7.4).

Rec=Asgay

The procedurs used was based on the methad decribed by Slater et al.,
(Cancer Rese 31: 970-973, 1971). The assay wWas briefly described as
follows: Both overnight cultures of these two strains of B. subtilis

were mixed with overlay agar and then poured onto the NB agar plates.

After the top agar has set, wells of uniform diamster were made in the
center of each agar plate., These Wells were sealed at the bottom with

the overlay agar. For the nonactivation assays, O.1 ml a 0.,2¥ phosphate
buffer, pH 7?%», was added to each well, Then, volumes of the appropriately
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5. RecwAssay - continued

diluted test compound and control comrounds wers addsd to ths wells

of the appropriate plates, For the astivation assays, 0,5 ml of

the S-? mix vas added to the overlay agzar. TYolunes of the appropriately
diluted test compound and control compounds Were added to the Wells of
ths appropriate plates. The plates wars incubated at 37°C for 24.48
hours. The zones of inhibition Were zsasured and recorded in =m's

cn standard printed forms.

Svaeluation Criteria

In thig wall diffusion asgay, a positive result must demonstrate a
significant preferential inhibition or killing of the repair deficient
(¥45) strain of B. subtilis (greater than a differential of 4 mm of
zone inhibition), If a test compound produces a positive response in
a single test that cannot be reproduced in additiormal runs, the initial
positive test data lose significance. ‘

II. Revorted Results:

1.

2e

Doge Selection

Because the sponsor did not specify dose levels, the initial tegts
were performed with standard dose levsls ranging from 0.1 ul to 150
ul per plate (i.e., 0.1, 1, 5, 10, 25, 50, 100 and 150 ul/plate).

Recombinogeric Activity (Tables 1, 2, 3, 4, 5 and 6 attached)

In the first trial (Tables 1 and 2), the test compound did not induce
significant dose - related differentisl toxicity ( less than 4 mm

of zone inhibition) betweem the strains H17 and M45 of B. subtilis

either in the presemce or absenss of metabolic activation. The repsat
tosts (Tables 3 and 4) failed again to induce any doss-relatsd differential
toxicity greater tham 4 mm of zone inhibitlion at the same dcse levels
ranging from O.1 to 150 ul per plate under the activation or nonactivation
assay system. The results of the second repsat test {Table 5)

shoved dose-related increases (1 to 3 mm of zonme inhibition) between

O.1 and 2,5 ul per plate. At higher concentrations increaseas were obssrved
that vere considered srurious bscause of a lacking doge~effect relation-
ship (Table 5). ¥ith mstabolic activation the results were nsgative
(Table 6)s Therefore, zetam sodium as not recombinogenic to Bacillus
subtilis indicator organisms under these conditions tested,

I1I. Zvaluation and Recormendation:

the evaluation of recombinogenic activity (i.e., damage of DNA) in the
Recw Assay vith 3acillus subtilis cannot be accomplished dus to the following
reporting deficiencies:
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The desoribed procedure for the preparation of test cultures of
Bacillus gubtilis (H17 end M45) appears incompleta, According to
the acceptable procadure for performing the baoterial DXA darmagse

or repair test (ZPA Health Zffect Test Guidelines 560/6~83-001),
positive, negative, and vehicle controls should be concurrently

run in each assay. Ths negative control which migt show non-
proforential growth inhibition was missing in each of these .
studies. Chloramphenicol is an example of the negative control used.

Rationale for determining the upper limit of the test material
concentratiecn are unclear and must be clarified. Amang the

~ criteria to be taken into considerstion for determining the test

S

material coneentratlon are cytotoxicity and solubility.

The positive comtrols (MMS and Sterigmatocystin) did not demonstrate
consistently positive responses in thig study (See Tables 1, 2, &4, and
5)e Therefore, it 1a questionable whether the test cultures wera
properly prepared for each of these studies. It shauld be borme in
mind that ir evaluating the diffsrential growth imhibitien of repair
proficient (Hi7) amd repair deficient sirains of B, subtilis, both

of thege bacterial oell suspersions musi bYe stendardized to equally
desired dengity of viable cells prior tec testing (Refercaces:Slater

ot al,, Caneer Res, 31: 970, 1971; Rosenkranz et al., Chemical Mutagens

Vol. 6, 109147, 1980., Plenum Press).

Therefore, the study is urasceptable in the present form. However, it
may bs upgreded on resolutiom of the reporting dsficiencies,



Metam-sodium toxicology review

Page is not included in thié“copy.

Pages H through [5 are not included in this copy.

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 product quality control procedures
Identity of the source of product ingredients

Sales or other commercial/financiél information

A draft product label

The product confidential statement of formula

Information &bout a pending registration action

The document is a duplicate of page(s)

& FIFRA registration data
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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. 84.2 Chinese Hamgtere Bems Marrow O gcu‘bi A .

Revieved by’ John He$o Chen m Yl %?/?y

Section I, Toxicelogy Branch (T 69G

Tertiary Reviewer: I. Mausr //?/”/"’/' 006570
Section VI, Toxicelogy Branch (TS«7

Revieved by Section Head: R.B, Jasgor ‘fg,g

Seotior I, Taxicology Branch (TS-729C) If*

DATA SVALUATION REPGRT

Study Types .Ghromosoma.l Aberra;tions (In-Vivo) TOX. CHEM No,: 780 -
Accession Na,: 403056-05 MRID NO,_:

Tegt Materfal: Metam Sodium (Batch No. ZH130535; 42.2% Purity)

Symonyug:

Study Rusber (g): BASF 87/0238 : .

Spopgor: BASF Corporation Chemiecal Division

Te Feoility: BASF Aktlengeselleschaft Dept. of Toxicology, FRG

Title Re $ Cytogenetic Study in Vivo of Metam Sodiun in i
Qhinese Hamsters, Bone Marrow Ghromosoms Analysis '

Autbop(g): Dr, H.P. Gelbke and Dr. G. Engelhardt

Report Isgusd: June 30, 1987
Conclusiong:

Metam Sodium was not. clastogenic in the Chinese hamsters
bone marro¥ cytogemetlc assay at the concentrations tested,

Concentrations tested: 150, 300, and 600 ug/kg

Classifimtion of Data: Unacceptable

(Deficiency: The upper 1limit of Metam Sodium used
in this study was inadequate)
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Title of R-ogort: Cytogenetic Study in Vivo of Metam Sodium in Chinese

Hamsters Boue Marrow Chromosoms Analysis, Single Oral
Adnministration

BASF 8Z702§8, June 30, 1987

I, Materials and Methods:

l. Tost Materials

2.

3

The solutions of Metam Sodium (Batch No. ZH130585; 42.2% Purity)

were made in aqua dest. The stability of the test material throughout

the study period was proved analytically. Solution of Cyclophasphamide
in agqua dest was prepared prior to use and served as positive control.

Teat Animals

Male and female chinese hamsters (7 to 13 weeks old; 31.7 g) strains SH
(Chin) Ki, SPP, Savo-Ivanovas, D-7964 Kisslegg, FRG, were used for the
cytogenetic investigations. Befors the beginning of the experiment,.
the animals Wwere transferred to Makrolon cages (Typs M-1) and housed
individually under environmentally coatrolled cornditions. Standardized
pelleted feed (K1liba Haltungsdiat, Klingentalmuhle AQ, CHL4303) and
drinking water from bottles were available ad libitum. Five male and
five female animals were used per treatmsnt group for the cytogenetic
study (Tadle on page 15 attached).

Dose Determinations

From a pretest results (acute oral toxicity), deaths were observed at
8 dose of 1470 mg/kg body weight. All animals survived at 1210 mg/kg
body weight but it showed soms signs of toxicity such as irregular
respiration and squatting posture about 15 minutes to 2 hours, Therefore,
a dose of 1200 mg body weight was originally selected as the highest
dose for this study. However, in a later cytogemetic test, 8 out of
20 enimals died after the treatment with 1200 mg/kg of Metam Sodium.
Thus, it wap decided to reduce the top dose down te 900 mg/kg body
weight, Again, few animals died and the slides prepared from the
remaining hameters could not be evaluated due to a poor quality of

the chromosomss {only few mstaphases were found). Therefors, a dose
of 600 mg/kg bady weight was administered as the highest dose in the
present cytogenetic investigation (300 and 150 mg/kg were selected

as lower doses).

Test Progedure and Administration

Treatment consisted of a single oral administration. The volums of
administration vwas 10 ml/kg body weight., Five male and 5 fermals
anizals per sacrifice interval (6, 24, and 48 hours) were given the
vredetermined dose of Mstam Sodium by the oral route. For contrel
purjoses, male and female animals were given the salvent aqua dest

by the sams routs. The positive control, Gyclephosphamide (40 mg/xg),
vag administered once orally to male and female animals in a volums
of 10 ml/kg body weight (24 hours posttreatment).

18
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Preparation of the Bons Marrow

The bone marrow was prepared according to the method described by
Schzid, W. and G.R. Staizer (Mut. Res., 1, 99-108, 1969).

About 2 hours prior to sacrifice, the animalg were intraperitoneally
injacted with 3.3 mg Qoleemid/kg. Bone marrow ceils were aspirated
froz each of tiwo femurs into a centrifuge tube containing Hank's -
solution. Following centrifugation to pellet the cells, he resultant
coll pellsts were treated with 1% sodium citrats for 20 minutes at

51 C. After this hypotonic trestment, the calls were sedimented by
centrifugation and fixed in a fixative (methanol:gzlacial acstic acid,
3:1) for 30 minutes. Afier cell fixation, the cells were resuspended
in fresh fixative and this suspension was kept overnight at 4 G,

Drop preparation of cell suspension Was made on ice-cold slide. These
slides were flammed to facilitate spreading the chromosomes and stained
with a solution of Gismsa and Titrisel (1C ml Giemsa, 200 ml Titrisoel,
pH 7.2) for 10 minutes and rinsed in aqua dest.

Microscapic Evaluation

One hundread metaphases from each of the males.and females of every
test group were amnalyzed for chromosomal aberrations. Morphological
obgervations were scored as follows:

Chromatid gap Multiple aberration

Chromatid break Intrachanges

Chromosome break Interchanges

Chromatid fragment Polyplozdy (changes in the number
Chromosome fragment of chromosomes)

Chroratid deletion Aneuploidy (metaphases with missing and
Chronogome deletion additional chromosomes)

Statigtical Evaluation

The exact test according to Fisher was applied to register sigznificant
differences betwsen the relative frequencies of a charsoteristic of
two sroups, The relative frequencies of metaphases wiih aberrations
per animal wore uged as a criterion of the rank determination for the
asymptotic U test according to Mann-N¥hitney. The two iests wera
calculated at the levels of 95% and 99%. The statistic calculations
ware carried out in the computer center of BASF Aktiengesellschaft.

JI. Reportad Resulis:

le Clinical Sxamination

The doses of 600 mg/kg, 300 mg/kg and 150 mg/kg body weight led to
irregular respiration in test animals about %0 minutes, 1 hour and 2
hours after test material administration respectively. The single
oral administration of either the solvent or positive control

did not cause any evident signs of toxicity.

19
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2. Surmarized Aberration Data (Tables 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, and 18 attached) - gaps excluded

Time of Treatment No. of No of No. of 7% of
Sacri- (rg/kg) Animals Metaphases Metaphases  Aberration
500 Per Group BExamined  /Aberratien Per Group
hrs
6 0 5 ;x 500 1 (a)
5 500 0 0.1
600 5M 200 2
5F 500 1 0.3
24 0 5 M 500 1 (A)
5F 500 0] O.l
120 oM 200 1 (a)
5% 500 1 (B) 0.2
300 5 M 500 1 (a)
5F 500 0 0.1
600 5M 500 9 (4,B,C)
5F 500 0 0.9%
Lo(cpp) 5 M 500 147 (G,B,I)
5F 500 114 (6,H,I) 26,1%%
48 0 5 M 500 1 (a)
5F =00 4] 0.1
600 5 M 500 1 (a)
5F 500 0 0.1

#® Significantly greater than the contrel value P40.05
#8Significantly greater than the control value ™0.01

M = Male; P = Female; JPP = Cyclophosphamide; (A) = Chromatid break;
(B) a Chromosome break; (C) = Chromatid fragment; (D) = Chromosome
fragment; (E) = Chromatid deletion; (F) = Chromosome deletion; (G) =
Multiple aberrations; (H) = Intarchages; (I) = Interchanges.

Findings:

i. The positive control, Cyclophosphamide, induced significant
inorease of chromosomal aberrations in bone marrow cells of Chinage
hamaters (P<Q,01) at the saorifice interval of 24 hours.

il., Significant increass of chromosomal aberrations was also cbserved
in the bone marrow cells of animals treated with 600 mg/kg Metam Sodium
(P€0.05). Howsver, the significance at a value of 0.9% aberrant cells
excluding gaps was due +to the low spontaneous rate of 0.1% aberrant
metaphases excluding gaps and vwas of no biologieal relevemos since 0.9%
wore within the range of that of the historical control data. There

were no significant differences in the types and frequencies found between

the solvent control zroup and the lower dose groups (i.e., 300 and 100

ng/kg) .
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iii. There was no recorded change in ploidy in the treatuent
groups relative to the solvent controls.

III. Svaluation and Recommsndation

l. The positive control, Cyclophosphamide at 40 mg/kg, adequutely
demonstrated the gensitivity of the Chinese hamster bone marrew
coll system to dotect a clastogenic effect.

2. The number of cells with chromosomal aberratioms in the negative
(solvent) control (0.1% metaphages) was found within the acceptable
range established by the testing laboratory.

5« Although a brief description for dose determination Wwas included
in this report, detailed results of these preliminary toxlcity tests
(either acute oral toxicity or cell cytotoxicity) were not given,
The target cell cytotoxicity of the test compound was described
at 900 mg/kg body weight (See details in the BASF Report 87/0238,
Page 13). But, ihere was no toxicity evidenced either by target cell
cytotoxicity or by animal morbidity at 600 mg/kg body weight except
the observed symptom of irregular rasviration in all dosed groupse.
Therefore, it is questionable whether an upper 1limit of Metam Sodium
Wiag chosen for this study.

4, According to the acceptable vrocedure fer performing the In Vivo
Mammaliaw Bone Marrow Cytogenetic Assays (EPA Health Effect Test
Guidelines 560/6/83-001 or OECD Guidelines for Mutagenicity Tests),
the highest dose tested should produce some indication of toxicity
as evidenced by animal morbidity or target cell toxicity. The LDso
is a suitable guide. The mitotic index, which also reflects cytow
toxio effect of test compoaund, should be submitted. Therefors,
the study is unacceptable in the present form. However, the study
may be upgraded on resolution of the reporting deficienay,
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Title of Report: In Vitro Cytogenetic Investigations in Humam Lymphocytes

¥ith Mstam Sodium

BASF 87/0116, March 198

I, Materials and Methods:

le

2e

Se

Taest Materialg

The solutions of Metam Sodium (Batch No. ZH130585; 42.2% Purity) were
rade in aqua dest, Solutions of Mitomycin-C and Cyclophosphamide in
aqua dest were prepared prior to use end served as positive controls,

Proparation of Human Lymphocyte Cultures

Humen venous blood was drawn aseptically into sterile syringes that
contained heparin to prevemt clottimg. About 0.5 ml of heparinized blood
was added to 6.0 ml of culture medium (chromosoms msdium 14 with phytoe
kexagglutinin) in each centrifuge tube and the culturss wers incubated
with closed caps at 37°0 for 48 hours.

Toxicity and Lose Detarminations

The doses were determined from an appropriate pretest with cultures
oxposed to a wide dose range of the test compound ( 1 through 40 ug/ml).
The top doso was determined by the solubility of Metam Sodium in aquest
dest and the toxicity of this solution to dividing lymphocytes. All
cultures were incubated at 37°O for 2 hoursa.

Tresatment of Cultures

Sach 48.hour culture was exposed to the test compound for 24 hours at 57'7C
without S-9 mix. . Colcemid vwas added 2.3 hours before harvesting

the dividing lymphacytes. In the case of assay with metabolic activation
system, freshly prepared S-9 wmix was added to the appropriate cultures
with test material for am exposure of 2 hours at 37°0. After this exposurs,
cells were washed with unsupplementsd culture medium and then re-incubated
in complete culture medium for further 22 hours. Three hours before
termination, cell division was arrested by the addition of colcemid to
sach culture (1.33 ug/ml). The cells were swollenm with hypotonic
solutdon (Hank/Aquest dest 1:4) at 37°C for 20 minutes, then fixed in
methamol:glacial asetic acid fixative (4:1 v/v), dropped onto slides,

and airedried.

Ihe Metabolic Activationm System

The metabolic eaotivation system comprised rat liver enzymes snd an
energy-producing system, The enzymss contained in a preparation of liver
microsomss (S=9 fraoction) from male Spragus-Dawley rats treated previously
with Arocler 1254, Ths S-9 fraction was added to a cofastor mixturs to
form the activation as described by Ames et al (Mutatica Res. 31, 347-364,
1975)« The concentrations of the cofactors in the S<9 mixture were:

8 mM MgClp; 33 mM KCl; 5 mM Glucose-5-Phosphats; 4 mi{ NADP; 100 =M Phos-
phate Buffer (PH 7.4).
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6, Staining and Scoring of Slides

Slides were stained with Giemsa and Titrisol (10 ml Giemsa, 1950 ml
Tritrisel, PH 7.,2) for subssquent scoring of chromosoms aberration
frequencies. One hundread metaphases of each culture were scored

for the test compound, negative and solvent controls. Only fifty

metaphases of each culture Wwere scored for the positive conirols.,

rarpnological observations were scored as follows:

Chromatid gap Multiple aberrations

Chromatid breek Intrachanges

Chromosoms break Interchanges

Chromatid fragment Polyploidy (changes im the number of
Chromosoms fragment chromosomes)

Chromatid deletion Aneuploidy (mstaphages with abgent or
Chromasoms deletion additional chromagomss)

To Mitotic Index

A mitotic index based on 1500 cells vwas determined for at least the
top two doses that yield mstaphase calls and for the solven:t and

negative controls.
3. Statistical Evaluation

The exact test according to Fisher was used to answer the questions
whether there are significant differemnces betweem control groups

and dos® groups With regard to the rate of structural aberrent
metaphages (Lienert, G.A, Verlag Anton Hain, Meisonheim am Glan,1975).
A significant increese in the number of aberrant cells against the
untreated controls and solvent controls at least at 9% was determired,
The statistical calculations were carried out in the computer center

of BASPF Aktiengesellschaft.,
IT. Reported Results:

1. Preliminary Toxicity Test (Tables on page 8 and 19 attached)

According to ths results obtained from a pretest for determining

the highest doges in this study, 20 ug/ml in the experimsmt without

S-9 mix or 40 ug/ml im the experiocent with metabolic activation i
vore gelected. This selection was based on the quality of metaphasss and not
on the mitotic index, The reason for this is that the concentration at

the 20 ug/ml under the monaotivation condition had less scorable netaphages
due to cytotoxicity of the test material (i.e., only 100 cells instsad of

200 planned mstaphases Vere svaluated).
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2, Maiw ¢ enotic Test (Tables 1, 2 4 5, 6, 1, 8 9, 10, 11,
12, 33, 14, 1 and 16 attached
Summarizad Incidence of Chromosomsl Aberrations (Tables 1 and 2 -
zapg excluded

Total lMlae Noa. of No, of Mitotic

Treoatment of Cells Aberrations Aberrations Index

ug/ml Sxamined Examined Per Cell
W/0 S-9 Mix

0 (Solvent) 200 2 21&) 0.01 100

1 (Metam Sodium) 200 3 (A,Q) 0.015 104.9

5( " " ) 200 2 éA.c) 0.01 14k,
10( " ') 20 - 7 (A,B,C,D) 0.035 161.3
2 ( " " ) 100 10 (A,B,H,@) 0,10%e 143,5
0.3 (Mit) 100 51 (G,H,I) 0.51%s 27.7
¥/8-9 Mix

0 (Sclvent) 200 2 (a,H) 0.01 100
10 (Metam Sedium) 200 4 (A,B) 0,02 100.1
20 " " g 200 10 (A,B,C,H; O.le 117.5
s} " . 200 17 (A,B,3,H) 0.085¢» 15740

6 (crp) ' 100 15 (H,I) 0.15#2 8h.h

® Significantly greater tham the control value P<0.05
se3ignificently greater than the control value P<0.01

Mit = Mitomycin-Q; CPP = Cyclophosphamide; (A) = Ohromatid break;
(B) = Chromosome bresk; (C) = Chromatid fregment; (D) = Chromosoms
fragrent; (E)=Chromatid deletion; (F)=Chromosoms deletion; (G) =
Multiple aberrationms; (H) = Intrachange; (I) = Interchange.

Findings:

i, The positive contrels, Mitomycin-0 and Gyclephosphamide, induced
significent positive responses (P<0.01) under the nonaotivation
and astivationm comditions respectively.

ii. Mstam-Sodium showed a dose~d-pendeat treud snd demongtirated

& statistically significant increagse in the nurber of chromosomally
dameged cells in the experiments both with (20 and 40 ug/ml; P<€0.05
and P<0.01) and without retabolic activation (20 ug/ml; P<0.05).
Therefore, the test material had a chromosome-damaging (clastogzenic)
effect in vitro using human lymphocytes,

iii. There was no significant increasge in the numsrical chromosoms
aberrations (i.e., hetereploidy) in the treatment groups when compared
to the corresponding control values.
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I17 Evaluation and Recomrendation:
SYal3acon and Necomrendation

l.

2

Se
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Se

The positive controls, mitomycin-c at 0.5 ug/ml and cyclopnog-
shamide at 6 ug/ml, adequately demonstrated the senasitivity of
the cultured iymphocyte system ta detect a ¢lastogenic effact,

The number of cells with chromosomal aberratisns in the negativs
(solvent) control (1% of mataphases) was found within the asceptabls
range ostablished by the testing labaratory,

The highest.dose level of Metam Sodium, 20 ug/ul (-S9), has
demonstrated cytotoxicity to dividing lymphocytss (omly 100
metaphases available for chromosomal analysis).

Although the preliminary assessment of eell cycle delay vas naot
conducted in this study (Reference: EFA Health Effects Test
Guidelines EPA 560/6-83.001), the single harvest time ( 22 hours
postireatment; 70 hours-total culture time) for cells exposed to
the test materisl appeared adequate for the detection of chromoecmal

aberrations in cultured humesn lymphocytes.

The assay was conducted in a mapmer te gonerate valid results,
Metsm Sodium wes considered clastogenic in the cultured humsn
lymphacytes either at 20 ug/ml without metabolic setivation

(at toxic dose level) or at 20 ug/ml amd 40 ug/ml with metabolic
activation (at non-toxic level). The study is acceptable,
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Gonclusionss

Metam Sodium Was nonmtegenic to TA92, TA98, TAl00, TAl535,
TA1537 and TA1538 strains of Salmonslla typhimurium (both
in the standerd plate test and im the preincubation test)
either with or without metabolic aoctivation at the cone
centrations tested (20 through 2500 ug/plate).
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Classification of Data: Acceptable
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of Report: Report on the Study of Metam Sodium (SodiumN.zethyl-

dithiocarbamate) in the Amss Test
BASF 87/0208, June 198

I. laterials and Methods:

1.

2.

Se

b4,

Test Materials

The test compound, Metam Sodium (42.2% purity; 56.2% H20; 1% Dimsthyl~
thioures) was stored at # C. Solutions were made in aqua dest and were
freshly prepared for each experiment, Solutions of 2-amincanthracens,
N-methyl-N-nitro-N-nitroso-guanidine, 4-nitro-O-phenylendiamine, 9-
aminoscridine chloride monohydrate and mitomycin-C in DMSQO were prepared
prior to use and served as positive controls.

Bacteria
Six histidine-requiring strains of Salmonella typhimurium (TA1535, TA100,

TA92, TA1537, TA1538 and TA98), which were checked and comfirmed for
their: characteristic spontansous reversion rate, were used in this study.

In-vitro Metabolio Activation System

The mammalian metabolic activation system consisted of rat liver homogenate
from Aroclor 1254-treated male SpragueDewley rats and cofactor solutiom
described by Ames et al, (Mutation Res. 31, 347=364, 1975). The S=9 mix
(10 ml) contained 3 ml of S-9 fraction amd 7 ml of cofactor solution

(8 mM MgQlp; 33 mM KOl; 5 mM Glucose-G-phosphats; 4 mM NADP; 100 mM
Phosphate buffer, PH 7.4).

Mutagenicity Test

A, Standard Plate Test

The experimental praocedure wag based on the method of Ames Salmonella
Marmalian Microsomal Mutagenmicity Test (Mutation Res. 31, 374-364, 1975).
The mitegenicity of Metam Sodium was evaluated by the Ames test either in
the presence or absence of metabolic activation.

B. Preincubation Test

The experimental procedure was based on the method described by Yahagi
ot al, (Mutation Res. 48, 121-130, 1977) end Matsushima et al. (In:
Norpoth, K.H. end R.C. Garner, Short-Term Test Systems for Detecting
Carcinogens., Springer Verlag Berlin, Heidelberg, New York, 1980).
This test was briefly described as follows: O.1 ml test solution,

0.1 ml bacterial suspension and 0.5 ml S-9 mix were incubated at 37°C
for the duratiom of 20 minutes. Subssquently, 2 ml of sofi agar was
added and, after mixing, the samples were poured onto the Vogel-Bonner
agar plates within approx. 30 seconds.
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4. Preincubation Test - continued

Mutations were quantified on triplicate plates for each strain by
counting the hist revertant colonies after 48 hours of incubation
at 37 C on a selective agar plate. Positive control compound for
g=2ch strain and solvent control Were run concurrently with the test
compound. '

5« Evaluation Criteria

A substance to be charagterized as positive in the Ames test has to
fulfill the following requirements:

Ao doudling of the spontaneous mitation rate (over the control vajue);
Be dose-rssponse relationship;
C. reproducibility of ths results,

II. Reported Results: (Tables 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 attached)

le.Toxicity

Following the exposures to tegt cultures with Mstam Sodium on a selective

agar plate for 48 hours at 37 O, a bacteriotoxic effect (reduced his= back-
ground growth, decrease in the number of his+ revertants) was observed in

the gtandard plate test depending on the strain emd test conditions from
about 500-2500 ug/plate cmward (TA 92), from about 1500-2500 ug/plate omward
(TA100, TA1538) or at doses greater than 2000 ug/plate (TA98, TA1535, TA1537)
In tha preincubatlon test, bacteriotoxicity vwas found from about 100-500
ug/plate onward (all tester strians without S-9 mix; TA1535 with S9 mix)

or at doses greater tham 2500 ug/plate (TA100, TA92, TA1537, TA1538, TA98
with 99 nix).

2. Futegenicity

No increase im the number of revertant colonies (less tham 2-fold) over
concurrent control value vwas observed for any of tester straing following
exposure to the test compound (Standard Plate Test: 20, 100, 500, 1000,
1500, 2000 and 2500 ug/plate; Preincubatiom Test: 4, 20, 100, 200, 300,

400, 500, 1000 amd 2500 ug/plats) both in the standard plate test and in the
proincubation test either in the presence or absence of 3-9 mix.

III. 2valuation and Recommendation:

o The specific procedures for confirming the gemotypes of TA1535, TA1537,
TA1538, TA100, TA98 and TA92 strainsg of Salmomella typhimurium, which
Were based on the individual sensitivity test recommended by the Amss
test,axrs considered adequats,
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III. Evaluation end Recommemdation: continued

2.

Se

4

De

The spontaneous revertent colonies for 2ach of the six tester strains
of Salmorella typhimurium are found Wity n the ormal ranges of revertant
colonies recommended by the Ames test (Mutation Res. 31, 347-364, 1975).

The strain specific comtrol compounds (N-msthylwN-nitro-N-nitroso-
guanidine, 4-nitro-o-phenylendiamine, S-aminoacridime chloride mono
hydrate sad mitomycin G) and the positive contrel (Z-aminoanthraceno),
to ensure the efficacy of the astivation system,haiy given strongly
4l _positive respomses as expected.

The high-dose level of the test compound (2500 ug/plate) has demonstrated
bacteriotoxicity in treated cultures (TA92, TA98, TA100, TAL335, TA1537, TA1538)
oither in the standard plate test or in the preincubation teast,

Under the test conditioms reportsd, the sssay was conducted in a manner

to genorate valid results. Therefore, the test compound, Metam Sodium,

was not mutagenic in the Ames Salmonelles/Mammalian Microsomal Mutagemioity
Test (both im the standard plate test and in tho preincubation test) either
with or without metabolic activation at the concentrations tested (20 through
2500 ug/plate). The study is acceptable, :
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