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of the five mutesoenicity’ stuc=e= are accepbcb1e'
the CHO _g vitro cvtogenstice study ($8ERC-004€) is inconclusive.
The reguirement for mutagsnicity testing has been fulfilled.

bBachcround
Under & cover letter cated Mav 31, 1988, G.R. Ackerman

of the Ronhm & Ezsas Compeany has submitted four mutagenicity
stucies for evaluation in complience with the Data Call-In
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No, 707--143)., The results of the studies  summarized
beldow,
Stucy Results Classification
1, -Gene Mutetion
a. LEacterisz,
Rsverse
Mivtetion
-~ Saimonelles Kecgztive Unacceptable
D gwasne vep atapwuas e
typhimurium :
Lmes Strains
(E4R-0144)
b, Mammzlien Cell
Culture .
-~ CHO/BGPRT Negative Acc ptaole
Forward Muta-
tion Assay
(6h-05E)
2, Structural ChrOmosoncl Eberretion
g, Mammelian Cells
in Culture
- In Vitro Presumptively Inconclusive
Cytogenstics Positive ,
CHO
(E6RC~0048)
D. MNammels In Vivo
- Cytogenetic Negative Lecceptable
knzlysis
(36R-218)
3. Other Genotoxic Effects
2. Unscheduled DNA
Synthesis
at Hepetocvte Regative Acceptabls

(Fof\ ooIg)
Trree of ths

five studies listed above

&are acceptable.

Thethree stucdies collectively fulfill the reguirements for

mutagenicity testing




007060
EPA: 6BDBUOSCE

DYNAZWAC Ko. 115-KR
December 29, 1G3¢

DATA EVALUATION RECORD
KATHON

Mutagenicity--Salmonella typhimurium Mammalian Micreosome
Mutagenicity Aissay

LPPRCVED BY: ' ‘
I ilsanR ST Tetlen )

Robert J. Weir, Ph.D. signature:

acting Department Fanager

Nynamac Corporation Date: i-r1-88%
1




0070¢0

EPA: 68DB80O0SE
DYNAMAC No., 115-2
December 29, 19&¢
DATA EVALUATION RECORD
FATHON
Mutageni c1ty~~Sa1mone11a typhimuriugm hanma11an Microsome

Mutagenicity Assay

REVIEWEL EWED BY:
/ i
Nancy E. McCarroll, B.S. Signature: A%ksz-&«d;ré[
Frincipal Reviewer {
Dynamac Corporation Date: 12-29-8¢
I. Cecil Felkner, Ph.D. Signature:? Lﬂﬁc**kg '/L'L1®
Independent Reviewer .
Dynamac Corporation Date: 12-24~K {
LEPROVED BY: N
. Al r
I. Cecil Felkner, Ph.D. Sigrature: L"1C~~J}1}1£1vu*:
Genetic Toxicology Studies e f
Technical Quality Control Date: \2- 29 SK

Dynamac Corporation

William Greear, M.P.H.
EPA Reviewer, Section 11
Toxicology Branch 1 (TS-769C)

Signature: LbimHL\ ﬁv.ﬁ?nn .

Date: !KJ/YS £-1

Marion Copley, D.V.W.,
D.A.B.'L., EPA Acting Section
Head, Section II

Toxicology Branch I (TS§-769C)

Signature: f7}gZ;z2; é&f?ézq

Date:

25577 ~




007060

DATA EVALUATION RECORD

CHEMICAL: TD No, 84-122 (RH-893 process variaticn).

NYMS/CAS no.: Kathon; Octhilione; Skane M-8; 2~octyl-3(2H) -
hiazolone. S '

[

SDONSOR: FRohm and Kaas Company, Philadelphia, PA.

TFSTING FACILITY: Fohm &nd Haas Company, Toxicology Dzpartment,
sSpring House, PA.

LUTHOE(S): - Chism, E. M.

STUDY NUMBER(S): B84R-0144.

REPORT _ISSUED: June 2B, 1284,

CONCLUSION (S)~-Executive Summary: Concentrations of TD No. B4-122
(RH-£63 process variation) ranging from 0.5 to 7500 pg/mL with or
without S9 activation were evaluated in the Salmonelia typhipuriunm
microsome mutagenicity assay. Results indicated that dose levels
>75 ug/plate/+ or -S3 were cytotoxic to the four tester strains.
at noncytotoxic dcses, no appreciable increase . in revertant
colonies of any strain were seen. The study, hewever, does not
provide acceptable evidence of @& negative response for the
following reasons:

L2
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The solvent control reverse-nmutation freguencies for strain
TA100 were too low.

Individual plate counts were not provided and average
values without the standard deviations were reported,

The reported results for solvent contrcl mutant colony
counts were based on the means and standard deviations fror
29 replicate plates,. We essume, therefore, that these
results rapresent the historical data for the 13 most
recent assays.

The concentraticn of 2-anthramine (2~ARA) vsed to
demonstrate strain sensitivity under S9-activated
conditions was e)cessive (10 ug/plate) compared to usually
accepted levels. Since direct-acting positive controls
were not used, the ability of the test system, particularly
with strain T21535, TAl537, and TAl00, to detect weak
mutagenic action was not adequately shown.

No direct-acting positive controls were used.

The study is not acceptable. The study should be repezated
using methods that conform with e=stablished procsdures fcr
the Salmon=zlla/marralian micresume assay.

METERIALS

1, Test Material: Name: TD No. 8&-122 (RU-8¢3 process
variation) :
Description: amber liguid. _
Lot No.: 7KDR42-1; purity: 76.0%.
Contaminants: See Appendix 2, Analysis of Test Substance,

CBI p. 4.

Solvent used:. Not specified, but presumed to be dimethyl-
" sulfoxlde (DM30).

Cor.trol Meterials:

Negative: DNSO.

Seolvent/£final coacentration: 100 pl/plate.

Positive: With and without activation:
2~xminoanthracene (2-anthramine) 10 ug/plate TAl00,
TA1535, TA1537.
2-2cetamidofluorene: 50 pg/plate TaSE.

‘de Serres, F. J. and Shelby, M. D. Recuwmendations on data
production and analysis using the Salmonella microsomal
nutagenicity assay. Mutat. Res. 64 (1979): 159-165.

4
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hctivation: S9-derived from

__ ¥ Aroclor 1254 _ % induced _x__ rat ¥ liver
_____ phenobarbital noninduced mouse lung
. none ______ other

cther.
Test Organism Used: $S. typhimurium strains

TAG7 __»_ _ TA98 »___ TA100 TA102 TAL104

% Th1535 ¥ TA1537 ___ _ TA1538; liet any others.

Test organisms were properly maintained. Yes.

Checked for appropriate genetic markers (rfa nutation, R
factor): Yes.

Test qgmgound_gggggn&ggg;ons used: Based on the reported
results S, tvophimurium TA1535 and TAl1537 were exposed to
five doses (2., 7.5, 28, 75, ana 250 pug/plate/+ or -S¢}.
Strain TA98 was initially exposed ¢to the following

‘nonactivated and s9-activated doses: 7.5, 25, 75, 250, and

750 ug/plate and subsequently dosed with 0.5, 5.0, 7.5,
15, and 25 pg/plate/+ or -S2.

Strain TA100 was initially exposed to 75, 250, 750, 2500,
and 7500 pg/plate + or =59 and subsequently dosed with 2.5,

TEST PERFORMANCE:

1.

2.

(8]
.

Tvpe of Salmonella kssay: ¥ Standard plate test

(Incubation tine:
72 hours)
Pre-incubation ()
minutes
, uprival" modification
... Spot test

Other (describe).

Prelimipary Cytotoxicity Assay: The repert made no
reference to the performance of a preliminary cytotoxicity
assay; hcwever, the high doses initially assayed with
strain TA100 suggest that this way have served &S & rangs-
finding test.

Mutagenicity Assay (reported results):

a. Initial Test: As shown in Tableé 1, nonactivated doses
> 75 pg/plate were cytotoxic for all etrains. Reduced
revertant colonies were also seen for TA1535 and TA38
at 25 pg/plate; this level was not cytotoxic in strain
T21537, and TAl100 was not assayed against doses <75.0
ug/plate/+ or -59. sg-activated 75 pg/plate was only
cytotoxic in strain TA98. At noncytotoxic doses, no

m
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TABLE 1. Cepresentative Kesults of the Inftiat Satmoneile typhimariur Mutagenicity
Arsey with 10 Ko, 8&--122 .

Revertents per Plete of Bacterial Tester

s9 Dose Strain®
Substance Activation {ug/plate) TA1535 TA1S37 TA98 TA100
Sofvent Contro!
pirethyl~ .
culfsride - -- 26,7 = 6,8 £.93 2.8 25.6 25,5 68,821 9.8
- . .. 26.6 3 L.8 1.8 2 &.6 52.3 2 7.4 62.2 2 11,5
eesitive Conteel
2-Anthranine + 10.0 210,8 }SL.G .. £35.2
2-Acetamidofluorene ¢+ 50.0 - . 937.5 .-
0 Mo, 84-122 - 7.5% 17.0 7.7 28.7 ND
. o800 - w7 9.3 7.7 ND | l
. 7.0 - 6.0 0.0 0.0 0.0
+ 7.5 2.7 18,3 52.3 ND
. . 25.0 21.0 17.0 4.0 KD

+ 75.0 19.0 15.3 11.0 $2.0

Sueans and standard deviations of counts from 39 plates for the salvent control; avorage of triplicsate plates
for the pesitive conterels and test material doses.

Flnsest dese with TASE; results for 2.5 pp/plate/ + or - S% with 1A1535 and 1A1537 were comparable to
the solvent control values,
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increases in reveision to histidine prototrophy were
induced in any strain either in the presence or absence cf
€9 activation.

Repeat Test: . The repeat nonactivated and S¢-activeared
assays used the following test material doses with strain
TASS8 or TAl00:

S. typhimurium ThS8: 0.5, 5, 7.5, 15, and 25 pg/plate/
+ or -89,

s. tvphimurium TAl00: 2.5, 7.5, 25, 75, and 250
pg/plate/+ or -S9.

In strain Ta98, the five selected nonactivated and so-
activated doses were neither cytotexic nor mutagenic (Table
2). ‘The lack of cytotoxicity conflicts with the earlier
findings showing that nonactivated 25 pg/plate caused &an
=70% reduction in revertant colonies of TA28. Results for
strain TA100 compared favorably with the earlier results,
which indicated that 75 pg/plate was completely cytotoxic
in the absence of S2 but not cytotoxic with 59 activation.
Ko appreciable increases in mutant colony counts were see&n
at the noncytotoxic levels. The author concluded that TD
lio. 84-122 was not mutagenic in this test system. '

Reviewers' Discussion/Conclusions:

e assess that the following deficiencies preaclude
acceptance of this study as valid evidence of a
nonmutagenic response for TD Ko. 84-122:

a. As shown in Table 2, solvent control mutation
frequencies for TAl100 were low following a 72-hour
incubation. The normal range for a 4&-Lour incubation
is 60-220 revertant colonies.® The protocol stated
that genetic markers, such as ampicillin resistance,
were determined "at time of transfer." The decrease
in the reversion frequency of TA100, however, suggested
that the R-factor was partially lest; thus, the strain
would revert at 2 lower frequency.

(=

b. The presentztion of averaga revertant colony count
without some indication of variability (e.g., standard
deviations) is not an acceptable practice. '
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TABLE 2. Representative Results of the Second Saimoneila

typhinurin Mutagenicity Assay with TD Ho. 84-122

Revertants per Plate of Bacterial Tester

S9
acti- Nose Strain’
Substance: vation  {ng/plate) TA9S : TAL00
- Solvent Control
Dimethvl- : .
sulfoxide - 24,2 £ 4.5 66.8 + 8.1
- - 47.9 £ 9.1 55.4 £ 10.3
Positive Control
2-Anthramine + 10.0 - 416.7
w 2-hAcetamido-
fluorene + - 50.0 176.1 -
Test Material
0 No. 84-122 - 25% 2.3 59.1
- 75 ND 0.0
+ 29 44,7 62.3
4 75 ND 93.7 -

*Means

average of triplic
Yighost dose tested with
jg/plate/+ or
“Results for lower levels

-59) were compara
assayed with TA100 (2.5 and 7.5

to the solvent control results..
Yiigher doses with TA100 were 100% cytotoxic.

and standard deviations of counts from 39 plates for the solvent control;
ate plates for the positive controls and test material doses.

TA98; results for lower levels (15, 7.5, 5, and 0.5
ble to the solvent control value. .

jig/plate) were comparable

090400
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Means and standard deviations presented for the solvent

. control cultures were based on the counts from 38

replicate plates. Since the protocol indicated that three
replicates per treatment group would be used, the resulcts
for solvent control cultures probably represent the

historical data for 13 experiments. We can only assune

that the actual colony counts for this assay were included
in the 29 replicates since solvent control counts of
strain TASS and TA100 were different in the initial and
repeat assays. However, the inclusion of historical
background data in lieu of concurrent negative control
results is not an acceptable practice.

_ Although strains TA1535, TA1537, and TAlOO responded to

2-anthramine . (2AA), the concentration selected to
demonstrate Sg-induced mutagenicity was excessiva (10
pg/plate). Generally, peak mutagenic activity for this
compound occurs over a dose range of 2-5 ug/plate. Since
the investigator elected not to include direct-acting
positive controls in the assays, greater emphasis must ke
placed on strain performance with the SS—-activated
controls. Based on this consideration, we conclude that
the use of a high concentration of 2-3A provides no
assurance that the strains could respond to low level
mutagenic action.

lio direct-acting positive controls were used.

The test was perfcrméd under good laboratory practices (a
guality assurance statement was present) . '

The CBI Appendix: Appendix A, znalysis of Test Substence, CEI
p. 4, and Appendix B, Frotocol, CBI pp. 11-~-15.
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Pages {52 through Zfz are not included in this copy.

The material not included contains the following type of
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Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
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the individual who prepared the response to your request.
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Mutagenicity--Chinese Hamster ovary Cell/HGFRT
Forward Mutation Assay

STUDY IDENTIFICATION: Fcxall, S. Skane M~8 HQ microbiocide
CHO/HRGPRT gcene mutation assay. Guideline reference g4-2.

(Unpublished study No. 86R-055 prepared by Rohm and Keas Co.,
pPA, for Rohm and Haas Co.,

Toxicology Department, Spring House,
Philadelphia, FA; dated aZugust 11, 1986.) Xecesedon No. 406475~
02, . A HMRILD .
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CHEMICAL: Kathon; Skane M~8; 2-octyl-3(zZH)-isothiazolone.

TEST MATERIAL: Skane M-8 from lot No. SW85-0311 was described
as a yellow liguid that contained 46.7% active ingredient in
53.3% propylene glycol.

STUDY /ACTION TYFE: Mutagenicity-~-Chinese hamster ovary
cell/HGPRT forward mutation assay.

STUDY IDENTIFICATION: Foxall, S. Skane M-8 HQ microbiocide
CHO/HGPRT gene mutation assay. Guideline reference §&83-2.
(bnpubllshed study No. 86R-055 prepared by Kohm and Haas Co.,
Toxicology Department, Spring HKouse, PA, for Rohm and Haas
Co., Philadelphia, P4; dated Zugust 11, 1986.) Accession No.
406475~02. '

REVIEWED BY:

Nancy E. McCarroll, B.S. Signature: AA“QZA¢ Go
Principal Reviewer

Dynamac Corporation Date: *’/5 -8

. . \ )

I. Cecil Felkner, Ph.D. Signature: Do St ?%L&k“n

Independent Reviewer o
Dynamac Corporation Date: | 2-12-§¢%

APPROVED BY:

I. Cecil Felkner, Ph.D. Signature: &44(34b( Saldvarn
Genetic Toxicolocy Studies
Technical Quality Control Date: ll—!2~5\g
Dynamac Corporation
« !

wWilliam Greear, M.P.H. Signature: (\‘A~&u_53 ‘Wﬁa~ @47%!5
EPA Reviewer, Sect. II 4 E )
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Marion Copley, D.V.M., Signature: _/V/QiAVT\CK, igi/w
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7. CONCLUSIONS:

—— T

)

Exposure of Chinese hamster ovary (CHO) cells to f{five
norcctivated (0.5 to 4 pug/mL) and six sg-activated (0.5 to
8 pg/mL) doses of Skane M-6& did not increase the freguency
of mutation at the HGPRT locus. Severe cytotoxicity was
achieved at nonactivated levels > 4 ug/mL and at S¢-
activated levels > 5 ug/mnlL. ‘It was, therefeore, concluded
that the test material was assayed up to a cytotoxic dese
with no evidence of a mutagenic effect.

B. The study is acceptabrle.

Itenc & through 1l0--see footnote 1.

11, MATERIALS AND WMETHODS (PROTOCOLS):

A. Materials and Methods: (See Appendix A for’details;)

1. Test Material: Skane M-8 from lot No. SK85-0311 was
described as a yellow liguid that contained 46.7%
active ingredient (a.i.)} in 53.3% propylene glycol.
Storage conditions, stability, and other character-
istics that define the test material were not reported.
The test material was dissolved in dimethyl-sulfoxide
(DMSO); no corrections were made for the a.i. con-
centration. Solutions used in the assays were freshly

 prepared for each experiment.

». Mammalian Cells: CHO cells, subclone CHO-K1-BH,, were
obtained frem Dr. &, Hsie, Oak Ridge National
Laboratory, Oak Ridge, TN, stock cultures were held
in liguid nitrogen. Working cultures, maintaired in
Ham's F-12 medium supplemented with 5 or 10% fetal calfi

~ serum, L-glutamine, and antibicotics, were grown for =24
hours prior to use.

Tonly items appropriate to this DER have been included.

L2
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S§9 Activatiop: The S9 fraction used for metabolic
activation was derived from the livers of male Sprague-
Dawley rats induced with Aroclor 1254. The S9 cofactor
mix contained either 0.3, 1.0, or 2.0 wg protein/mi of
culture medium.

Preliminarv Cvtotoxicity Assav: Frepared cultures,
seeded at =5 X 10° cells/plate, were treated with test
material doses that spanned at least a 4-log cen-
centration range, the solvent contrel (DMSO), and the
positive controls [ethylmethanesulfonate (EMS), 100
nL/mL/-S9; 7,12-dimethylbenzanthracene (DMBRY, 7
pg/mL/+S¢). Exposure without S9 activation lasted ie
to 20 hours; with S£9 activation, however, cells wers
exposed for 5 hours. Following treatment, cells vars
washed, incubated for Z days, repleted at & density of
200 cells/dish, and reincubated for 7 days. Colcnies
were fixed, stained with Giemsa, and counted; survival
in treatment groups relative to growth in the control
was determined. Bacsed on these results, at ‘east four
doses that spanned & cytotoxicity range of 10 to 90%
survival were sel=~cted for the mutagenicity assay.

Mutacenicity Assay: The initial steps in the mutation
assay were identical to those performed in the cyto-
toxicity assay. Following exposure of duplicate
cultures to the selected test material doses, solvent

(DMS0O), and pesitive controls (100 nL/mL EMS/-52 or 7

pug/mL DMBA/+S9), cells vere wzshed, refed fresh medium,
znd incubated for 2 days. Cells were counted and
replated at two cell densities. Four replicate plates
containing 200 cells were incubated Jor 7 days,
stained, and counted to determine cytotoxicity. Cells
were also seeded at a density of =1 % 10® cells to
allow expression of mutations. During the g-day
mutation expression period, cells vwere subcultured
every 2 days and reseeded at 5 » 10° cells., lNutant

selection was accomplished by plating 2 % 10° cells/

dish (five dishes) in selection medium containing 10
u¥ 6-thioguanine. Viability at the time of selection
was Getermined by seeding 200 cells/dish (four
dishes/treatment) in complete medium. Selection and
viability cultures were incubated for 7 days, fixed,
cstained with Giemea, and counted. Plating efficiencies
(FEs) and mutation freguencies (MFs) were calculated.

For compounds that were negative in the mutation assay,
the Stc-activated phase of testing was repeated with
varying cconcentrations of the §9 liver homogenate (0.2
and 2.0 mg S¢% protein/mL of the S9 cofactor mix.)

o
¥
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6. FEvaluation Criteria:

a. Assay Validity: For the assay to be consideread
valid, the following criteria must be satisfied:
1) the PE for the negative control must be >60%;
2) the background MF must be within the 93%
percentile of historical solvent control values;
3) the MF for the positive contrels must be > 3y
the o5th percentile of historical solvent control
values; 4) a minimum of four selection plates nmust
be available for both control and treatment groups;
and 5) a minimum of two test dcses nust ke
available for analysis.

b. Positive Eesponse: The test raterial was con-
cicered positive if a significant {(p value not
specified) and dose-related increase in the MF with
an accompanying increase in mutant colonies over
the control was obkserved.

7. Statistical Znalvsis: The statistical methods used to
evaluzte the data, if any, were not reported. However,
a reference for statistical procedures was cited.

irs

rotocol: - See Appendix B.

2. REPORTED RESULTS:

A

Freliminarv Cvtotoxicity Assay: Fourteen doses ranging
from 0.2 to 1000 pg/mlL were assayed in the preliminary
nonactivated cytotoxicity test. Extreme cytotoxicity was
induced at doses 2> 5 pg/mL. for the remaining doses,
survival increased as test material concentrations
decreased. FPercent survival ranged from 32% at 3 pg/wmL to
305% at the 1lowest assayed dose (0.2 ug/mL). Based on
these results, five levels were selected for the non-
activated test (0.5, 1, 2, 3, and 4 pg/mL).

Results of the preliminary nonactivated assay governed dose
celection for the Sg-activated cytotoxicity assessment.
Accordingly, nine doses (0.01 to 10 ug/nL) were assayed.
ko cells survived exposure to the S2-activated test
material at 10 pg/mL; at 5 pg/mL, 4% of the cells survived.
For the remaining levels, survival was dose related and
ranced from 21% survival at 3 pg/mL to >100% survival at
>0.25 pug/mL. Doses selected for the S2-activated mutation
assay were 0.5, 1, 2, 3, 5, and 8 ug/mL.
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B. Mutation Assay: At the end of treatment, the highest
nonactivated dose (4.0 pg/mL) was not plated due to extrenme
cytotoxicity. As shown in Table 1, the highest so-

activated dose (8.0 ug/mL) was also severely cytotoxic.
PEs at selection for all nonactivated and S9-activated
levels carried through tl.e assay were =70% or higher. No
appreciable increases in mutant colonies or MFs were
observed at any treatment level. By contrast, the positive
controls (EMS at 100 nlL/mL/-S9 and DMBA at 7 ug/mL/+89)
induced marked increases in mutant colonies and the
corresponding Mrs. :

The S9-~activated assay was repeated as specified by the
protocol. Results presented in the report indicated that
2 pg/mL of the test material in the presence of 0.3 or 2.0
mg S9 protein/mL was not nutageniec.

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES!:

A. The study author concluded that £kane M-8 was not mutagenic
in the CHO/HGPRT gene mutation assay.

F =

B. A quality assurance statement was signed and dated August
5, 1986. :

14. REVIEWERS' DISCUSSION aND_ INTERPRETATION OF STUDY RESULTS:

We assess that the study was properly conducted and that the
author interpreted the data correctly. The test material was
assayed up to an acceptable level of cytotoxicity both in the
presence and absence of S? activation with no indication of a
mutagenic response. It was noted, however, that compound
information furnished in the report on the unscheduled DRA
synthesis assay listed the pH of Skane M-8 at 2.4 (study No.
86R-0018, CBI p. 27); however, neither study provided
information indicating that the pH of the treatment media was
measured. We can only speculate that the steep toxicity-dose
response curvc seen between 3 and 4 ug/mL/-S9 and 5 and 8
ug/mL/+§9 could have resulted from changes in the pH of the
treatment nedium. Nevertheless, Skane M-8, both with and
without S9 activation, was adeguately tested and not found to
be mutagenic. _ ’

The sensitivity of the assay to Setect a mutagenic response was
dencnstrated by the marked increase in the MF of CHO cells
expcsed to direct or metabolically activated mutagens. It is,
therefore, concluded that Skane M-8 was adedquately evaluated
and found to be nonmutagenic in a well-controlled study.

N
i3
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TABLE 1. Representative Results of the CHO Forwiard Gene
Mutation Assay with Skane M-b

Pescent ‘
Survival Average® Percent® Averape®
at the Mutant Plating Mutation
Dose/ 59 Actli- End of Colonies/ Efficiency Froqna®
mbL vation Treaiment 10 Dishes at Selection X107
Solvent Control .
Dimethylsulfexide -e - . 100 0.1 8§79 0.6
. - < 100 14 81.8 S8
Pasitive Control .
Etlyimett.ane- )
sulfonate 100 nL - 49 61.6 79.7 386.6°
7,12.Dimethyl- , '
benzanthracene 7 ue + 98 254 791 161.2°
Skane M-8 . 3 ugt . 48 0.1 90.4 0.5
’ 3 pe® + 55 06 72.7 4.0
5 g + 17 01 6.2 0.7
Sug + 2 0 7.9 0

3Combined results from duplicate -cultures as averaged by our reviewers.

Prfutation Frequency (MF) = __Average Mutant Cotonice/Plate .

<z Plating Efficicncy x 2 x 10

Highest nonactivaled dose (4 ug/mL) was not plated duc to extreme cytotoxicity. MFs for lower levels (Q.5.
1. and 2 pg/mL) were comparable to the solvent control values.

S\{Fs for lower SO-activated doses (0.5, 1, and 2 ug/ml) were comparable to the solvent control value,

*Fulfills the reporting laboratory criterion for un acceptable positive control response.
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16. CBI APPENDIY: Appendix A, laterials and Methods, CBI pp. 15-
21, and Appendix B, Protocol, CBI pp. 32-46.
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CONCLUSIONS:

A. Skane M-8 was evaluated for the potential to induce
chromoscme aberrations in Chinese hamster ovary (CHO) cells
both under nonactivated. and S9-activated assays that
employed 10- and 20-hour cell harvests. Undar nonactivated
conditions (20-hour cell harvest), the combined results
from two trials showed that 4, 6, and 8 ug/mlL of the test
material induced significant (p< 0.0l1) increases in the
percent cells . with aberrations. The effect was dose
related and the test material induced a wide variety of
simple and complex aberrations. Similar results were
achieved for cells barvested at 10 and 20 hours under S9-
activated conditions. Results from the 20-hour harvest
showed significant (p <0.01) effects at 15, 17.5, and 20.0
pg/mL; the response was dose related. - Although the
findings indicated a clastogenic response, it was noted
that compound information furnished with the unscheduled
DNA repair assay report listed the pH of Skane M-8 at 2.4
(study No. B6R-0018, CBI p. 27). Neither study, however,

provided information indicating that the pH of the .

treatment media was measured. "~ Without these data, we are
unable to determine if the clastogenic response is valid
or resulted from a treatment-condition (i.e., low pH): see
Reviewers! Discusesion and Interpretation of Study Reusults,
Section 14. We conclude, therefore, that Skane M-8 is
presumptively clastogenic in this test system. -

B. The study is inconclusive; however, Skane M-8 is classified
as presurptively clastogenic because it is not possible te
determine whether the test material, the experimental
conditions, or a combinaticn of both caused the response.

RECONMMENDATIONS:

The study can be upgraded provided that the study authors can
present Gata showing that the test material did not shift the
pH of the treatment medium outside the range that can support
normal mammalian cell growth (pH 6.8-7.5). Otherwise, the
assay should be repeated with appropriate pH neasurements and
adjustments, if necessary, to maintain pH levels around neutral
during treatment.
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Iterms 9 and 10--see footnote 1.

11'

MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: ~ (See appendix A for details.)

1!

Test Material: Skane M-8 from lot No. SW 85-0311 was
described as a clear liquid that contained 46.7% active
ingredient in 53.3% propylene glycol. Storace

conditions, stability, and other characteristics that
define the test material were not reported. The test
raterial was soluble in dimethylsulfoxide (DNSO) at a
concentration of 500 mg/mL; however, upon addition to
tissue culture medium (McCoy's 5a), 5 mg/mL of the test
material (final concentration) formed fine oily

globules. At a final concentration of 2 mg/mL, a fine

precipitate was initially formed in tissue culture
medium, but the precipitate rapidly went into solution.

DMSD was, therefore, selected as the solvent of choice

to prepare the stock concentration of 200 ng/mL.

Ccell Line: The Chinese hausster ovary cells {CHO~WBL)
used in this assay were originally obtained from Dr.
Sheldon Wolff, University of California, San Francisco.
The CHO cells were growh in McCoy's S5a, supplemented
with 10% fetal calf serum (FCS), L-glutanine, and
antibiotics, for 24 hours prior to use. :

89 Activation: The S9 fraction used for metabolic
activation was derived from the livers of Sprague-
bawley rats treated with Aroclor 1254. The S2 nix
contained 15 ulL rat liver S9/mL.

Preliminary Cytotoxicity Assay: Prepared cell

cultures, seeded at 0.3 x 10° cells/flask, were exposed
with or without S9 activation to half-log dilutions
ranging from 0.067 to 2000 pg/mL of the test material,
the solvent (DMSO}, and the positive controls [mitomy-
cin € (MMC) at 0.25 pg/mL/-S9 and cyclophasphamide (CP)
at 20 pg/mL/+82.]

‘Only itenms appropriate to this DER have been includad.
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In the nonactivated system, cells were expcsed for 2
hours to the test material; Brdlrd (10 uM) was added
to the cultures, and incubation was continued for 23
hours. Cell monolayers were washed, refed with ifresgh
complete medium containing BraUrd, and  reincubated in
the presence of 0.1 pg/mL colcemid for 2.5 hours. 1In
the presence of S9 activation, cultures were expcsed
for 2 hours in a culture medium without FCS. :After
e¥posure, cells were washed twice, refed with complerte
medium containing BrdUrd (10 gM), and reincubatzed for
23 hours. Colcemid (0.1 pg/mL) was &dded, and ths
cultures were incubated for an aaditional 2.5 hours.
nfter ircubation, monolayers were visuzlly evaluzted
‘or confluency and dead cells. Surviving celils iron
four to six of the highest doses were harvested.
Metazphase cells were collected by mitotic shake off,
ewollen in a hypotonic 0.075 M solution of XCl, &nd
washed in a fixative (methanol:acetic acid, 3:1).
Estimation of cell-cycle delay was accomplished Ly
staining the cells with the modified fluorescent-rlug
Giemsa technigues of Perry and Wolif® and Goto et al.
one hundred metaphase cells per culture were exanined
for the percentage of first (M), between first and
second (M.,+), and second or higher (2;) division
retaphases. Bzsed on the findings, doses and harvest
times were selected for the cytogenetic asszy.

5. Cviogenetics Akssay:

a. Treatment: Duplicate cultures were seeded at 1.2
to 1.5 % 10° cells and exposed to the selected test
material doses, the solvent (DNMSO), or the positive
controls, MMC (0.04 and 0.08 pug/mL) without S@
activation or CP (25 and 50 pg/mL or 12.5 and 17.5
pg/mL) with S9 activation. In the nonactivated
system, cells were dcsed for 17.5 hours (Trial 1)
or 17.2 hours (Trial 2).

2Perry, P., and Wolff, S. New Giemsa method for the differentisal

staining of sister chromatids. Nature (1974) 251: 156-158.

3Goto, K., Maeda, S., Kano, Y., and Sugiyama, T. “Factors involved
in differential Giermsa-staining of sister chromatids. Chroroson3
(1978) 66: 251-359.
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Cultures were washed, refed medium contzininag
colcemid, and reincubated for approximately 2.5
hours. Under S9-activated cenditions, cells were
expcsed for 2 hours, washed, refed culture mediunm,
and incubated an additional 7.9 hours (10-hour
harvest) or 18,3 hours (20-hour harvest). Colcenrid
was added 2.5 hours before the cultures were

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

b. ﬁddi;ioﬁa1~,gxgggngcity Lssessment: Duplicate

cultures, sgeded at 0.4 to 0.5 x 10° cells, vere
exposed to similar test material concentrations and
the solvent (DHMSO) and assezsed for cytotoxicity
as described above in Section 35a. Cells were
trypsinized, counted, and reasuvred fcr cell
vizbility by trypan blue exclusion, and the mitotic
index was determined.

c. HKetzphase analysis: One hundred cells per culture
in the negative, solvent, and treatment groups were
scored for chromosome aberrations. Twenty-five
cells were sccred from one of each positive control
culture. '

Statistical WMethods: —The data were evaluated for
statistical significance at p <0.05 by Fisher's exact
test. The negative (culture medium) and solvent
controls were pooled if no statistical differences were

calculated in the Fisher's exact test.

Evaluation Criteria: The biclogical significance of
the results was evaluated relative to the overall
chromosone aberration freguencies, warcentage of cells
with aberrations, percentage of cells with > 1
aberration, dose response, and the types of aberrations
okserved. '

Frotocol: See Appendix B.

<
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12. REPORTED RESULTS:

A. Freliminary Cytotoxicity Assay: The cytotoxicity assay was
conducted with doses of the test material ranging from
0.067 to 2000 pg/mL, separated by half-log dilutions, in
the presence or absence of S§9 activation.

1. Without S9 Activation: No cells survived treatment
with doses > 6.67 ug/mL. At 0.667 and 2.0 ug/ml,
mitotic cells were reduced; 2 pg/mL also inducesi

cytotoxic effects on the monolayer. ks shown in
Table 1, mitotic suppression was apparent at deses >0.2
ng/ml. Eased on these findings, the nonactivated

cvtogenetic assay used a 20-hour harvest time to
evaluate 0.4 to 8 pg/mL of the test material.

e B e = S E e e e TS

for S¢-activated doses 220 ug/nL. Cell-cycle oclay and
reduced monclayer confluency occurred following e~
posure to 6.67 pg/mL (Table 1); the lower doses were
not cytotoxic. For the SS-activated cytogenetic assay,

the investicators selected a 10-hour harvest to assess
test material doses ranging from 0.75 to 10 pg/mL and
a 20-hour harvest to evaluate 10, 15, and 20 ug/mlL.

2, With S8 Axctivation: Complete cell death was reoortea

B. Cvtogenetic Assay

1. MNonactivated FAssay: Two independent nonactivated
cytoaenetlc assavs were performed; the results were as
follows

a. Initial Assay: Reduced monolayer confluency cell
death, and an observable reduction in mitotic cells
wers reported for cultures exposed to the highest
dose of the test material (8 pg/mL). Metaphases
were scecred from the 2-, 4-, 6-, and 8-ug/mL doses
groups, As shown in Table 2, significant (p <
0.01) and dese-related increases in the percent of
cells with aberrations were scored for the two
highest treatment groups At these doses, the
percent cells with >1 aberratlons were also in-
creased. A wide variety of simple (chronaold and
chromosorme bkreaks) and conplex aberrations were
induced at Dboth 1levels that gave pesitive

D
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TABLE 1. Results form the Preliminary Test for Delay of
Cell-Cycle Progression with Skane M-8

s9 Monolaver
Dose/ Acti- % cells® confluency
Substance mL vation M, M,, 2M, (%)
Negative
culture medium -- - o 0 100 100
- + 2 2 26 100 -
Solvert Control
Dimethylsulfoxide 10 plL - 1 10 89 100
+ (v} 3 97 100
pPositive CQQLIQLJ
Mitomycin € 0.25 pg - 100 o o 100
Cyclopheosphanide 20.0 ug + 8 57 35 100
Test Material -
Skane M-8 0.200 pg - 0 37 63 100
0.667 ug - 2 30 68 100
2.000 pg® - 12 61 27 86
0.200 pg + ) 7 a3 . 100
0.€667 pg + 0 6 o4 100
2,000 pug + 1 7 92 100
6.670 pg® + 13 24 63 86

!percent cells in first (¥,), between
second or higher (2NM;) division.

50 survival was ohserved at doses

ug/mL/+889.

first and second (N,,), and

> 6.67 pg/mL/-SS and 220.0

Yote: Lowest dose (0.067 ug/mL/+/-S9) was not cytotoxic and did
not interfere with cell-cycle progression.




ILE 2. Repressatative Results of the Kenactivated CHO Cell Tytogenntic Ausays

with Skanc K-8, Harvest Time was 2.3 Hours

Cz!oloxipity Assessmont

Cytogenctic Evaluation

}

X X Gells T el Hinlegicalty
4 No. of Aberra- uilh uith 11 Signidicant
Dose Relntive Nitatic tells tions Kwrrae Pherrns Moereations’
Substance (au/m) Survival Tdex Scored per Cell tions liots o, [y
Pooled Megative Control
Hediwm plus »
dinethylsul foxids 0 ) m 0.02 15 0.0 155 1R 10
100.0 X} AN nn 1.0 0.0. (]
Positive Control
Kitopein € 0.0 % % 5 1.1 WO A TSI 1
o0 ) 0 5 X .06 000 0T; dsE; 3io; 3N tony 00 |
Jest Haterial W :
Skane K-B 60 0 L] m RAL 3.0 L5 81R; SSR; 410; 610; Joe; 1w
10 1¢I; 10F; WRr; 20
0 ") 0 20 0.52 25 B0 2R MSK 0D 15 Bk
3cRs 102 13C.
20° 7.2 6.7 m 0.0% 10 0.5 11R; 30; ;1R
W 5.7 ns i) »0.16 .00 0 3th; 158; 210; IR} 60K;
&D; Ml M
00t 1A Ly 0 0.0 LS 10 Yigs 110 Wry 20 0
B 2.3 13 W 0N 5.5 Rl 23R 13S; 10W; i SN
BR: JR; &; WU
Akbreviations Used:
1A - Chromatid break W - ndriradial RF + Ring with acentric frageent 0
59 ~ Chronosome break 5 - Interstitial deletion DN« *pouble mircds® fragmnt o
B -« Dicentric Ul - Chromsome interchange 1R - Triradial ~J
(k - Complex rearrangement 4 - Pulverized cell DF - Dicentrie with fragment ')
A
mults from the first nonactivated trial. (C)D

muh: from the second nonactivated trial, .

nurr doses in the fiest sssay (2.0 and 4,0 pofel) were oot slqnl.ncantly ditfarent from the pooled negalive control vatues,

Smmhcmtly higher (p 40.01) than the poolt'd negative contral vatues as determined by Fishor's enact test,

KD = Not Done.

9
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clastogenic effects. The majority of scored
complexaberrationsweretriradials,quadriradials,
compley rearrangements, and chromosome intra-
changes. The remaining doses (2 and 4 ug/mL) were
negative. - It was noted, however, that one
triradial was scored in the pooled negative control
cultures. Based on these findings, a repeat assay
was performed.

Repeat Rssay: The  repeat cytogenetic assay
included a parallel cytotoxicity test to evaluate
the effects of seven test material doses (0.4 to
g pg/mL) on cell survival,. viability, and the
mitotic index. Cell viability for both treatment
and control groups were comparable (> 90%). A=

shown in Table 2, the percent relative growth o

ranged from 42.3% at 8.0 pg/mL to 78.2% at 2.0
pg/RL.  Although mitotic suppression, as indicated
by 1lower than control mitotic indices, was seen
at three test concentrations, only the high dose
induced a severe effect. letaphase analysis for
the treatment groups indicated that the percent
cells with eberrations and the percent cells with

'»1 aberrations were elevated at all decse levels.

The increases were significant (p <0.01) at 4 and
8 pg/mL but not at 6 pg/mL. Although a clear dcse
response was not uncovered in the repeat assay,
the frequency and distribution of abzrrations were
comparable to that seen in the initial test. Eased
on the reproducibility of the response, the arthors
concluded that nonactivated Skane M-8 was clasto-
genic in CHO cells.

co=-pctivated Assay: Four S9-activated trials wvere

performed. The findings are discussed balow:

a.

Trial 1 (20-hour cell harvest):. The three doses
eelected for the first 20-hour cell harvest were
10, 15 and 20 upg/mL. - Severe cytotoxicity was
reported for the highest dose; at 15 pg/nl, the
report indicated that monolayers were unhealthy
and Geaé cells were seen. NMetaphase analysis cof
the 10~ and 18-pg/mL dosed cultures revealed
significant (p < 0.01) increases in the percent
aberrant cells and the percent of cells with >1
aberration for the 15-pg/mL test group (Table 3).
It was noted that the increases were higher than
those scored for the positive control culture. 1In
agreement with the nonactivated findings, both
simple and complex zberrations were markedly in-
creased. Although the effect at 10 pg/mL was not
significznt, all measured parameters wvere increased

10
D\
o




TABIE 3. Represcntative Results of the S9-Activaled CHO Coll Cytoqenctic Assays with Skane N-8

Cylotoxicity Assessment ) Cytugenetic Fvaluation
X 1 Cells % Cells Riologicatly
Harvest X Wo, of Aberra- with with »} Significant
bose Tine Relative Hitotic Cells rions Aberras Aberra- Merrations”
Substance (wg/m} (bours) Survival Index - Seored per Cell tions tiok Ho./lype
Pooled Negative Control
edivh plus dinethyl - asd " " 0 0.0 L5 0O TR 25 A 4p; W
sul foxide - i 100 n.s W 0.0 1.0 0
. 0.2 " X" 20 0.05 3.0 10 3N 158 2W: 110 D
0.t 100 86 " . - .-
Positive Lontrol
Cyclophospranide s ap " o 5 X 3.0 W0 b S8 SIR: 0k 11
1.5 A L1} L] rs) .12 2.0 R0t 18; 4SR; WCTR; 308; ke 201
w0 w2 0 » % 0% 2.0 G0 2 T 2 1
Test Material :
Stane 1-D wo o ar 0 ) 0 o1 15 25 2B: 658 2 VI0; ST 30K
: _ o a
5.0 23 ) ) 20 1% 8.5 SIS BT BB G1ND: SBIR: STR;
‘ 20k: @; I 180N
s a4 T S ¥ m. 0.03 2.5 0.0 B 2; W
15.0 a.0 8.4 1.0 00 0.1 5.5¢ 2.9 116; 3s8; 110; 1018; 38; &0)
1.5 0.0 .5 L4 Pyl 0.3 13,04 LS 1910; 268; 15TR; 9aR; ICh;
: & Al
0.0 Ca.0 (B 1.2 200 1.8 65.0¢ 100 STIR; 265R; 21D; COIN; Lboe
&R 0 A; X
1.5 R¥a ()] L] 00 0.02 1.5 0.0 188 1w 10
1.0 0.2 ® 0 w 0.07 7.00 0.0 JI; SSh; fom: 11D; TIN; 10R;
102 10
15 0.0 5.1 R ) - -
0.0 w0.0f R.2 %1 0 - -
“pbirevintions Used:
16 + Chromatid break @R - Quadriradial ) BF - Ring with acentric fragent
$9 - Chromasumw break 10 - Interstitial deletion M - *Double minute” (ragent
D - hicentric’ {1 - Chromosome interchange 1R - Triradial
{R - Complex rearrangemnt M) « Pulverized cell BF - Dicentric with fragment
h

Results from the first S9-activated trials, -
Coesults from the repaat S9-activated trisls.
"cytogmhc evaluation of lower dmes (2.9 md 5.0 no/at) dmncd o signifi mnt difference from the pooled
nmahve control, ;

Pnrcml relative survwal for lmrr dases (2.5 and 5.0 po/m.) uere >69X

S'gmhcantly lugher tp 9. m) than the poolrd negative.control valoes a5 deterained by Fishor's exact test,
i
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compared to the pooled negative control values and rare
complex aberrations were similar to those scored for
the 15-ug/mL dose group.

b. Trial 2 (10-hour cell harvest): Following the 10-hour
cell harvest, significant (p <0.01) effects were seen
at 10 pa/mL; the remaining doses (2.5, 5.0, and 7.%
pg/mL) were not clastogenic.

c. Trial 3 (20-hour cell harvest): Cytotoxicity wes
acsessed as described for the repeat noractivated assay
with a dose range of 10 to 20 pg/mL. &S shown in Takle
3, the two highest doses adversely affected the mitctic
index: relative survival was dese related and ranged
from 27.5% at 200 pg/mL to 56.8% at 12.5 upg/rl.
Findings from metaphase analysis confirmed the earlier
results and indicated that Skane M-8 induced a powerful
clastogenic effect. The response was both significant
(p <0.01) and dose related.

d. Trial 4 (10-hour harvest): The cytotoxicity assessment
with four test doses (2.5, 5.0, 7.5, and 100.0 ug/ mlj
indicated no severe cytotoxicity relative to survival,
viability, or the mitotic index. lMetaphases were nct
scored from the repeat 10-hour harvest.

dased on the combined results of the four experinents
using 59 activatien, the authors concluded that Shkanre
M-8 was clastogenic.

STUDY AUTHORS'’ CONCLUSIONS/QUALITY ASSURANCE MEASURES $

4. The study authors stated, "The test article, Skane UN-
microbicide, is considered positive for inducing chromcscna
aberrations in Chinese hamster ovary cells. under both the
metabolic activation and nonactivation conditions of this
assay." :

e
-
-
|
-

B. A guality assurance statement was signed and lated March 27,
1287,

REVIEWERS' DISCUSSIO“ AND INTERPRETATION OF STUDY RESULTS:

we assess that the in vitro cytogenetic studies conducted with
Skane K-8 tend to support the study authors’ conclusions that the
test material, both with and without S9 activation, is clastogenic.
However, it was noted during the review of % unscheduled DXz
cynthesis assay with Skane M-8 from the identical lot number that
the pH of the test material was listed as 2.4 (see study No. 8ER-
0018, CBI p. 27). Neither study provided information indicating

12
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that the pH of the treatment media was measured or adjusted to
maintain a neutral pH. We are, therefore, unable to assess the
impact, if any, of the low pH of the test material on the outcome
of the study. It was noteworthy, however, that peak clastogenic
activity occurred at doses that severely reduced the mitotic index
(8 pg/ml/-5S9 and 20 ug/mL/+SS). Brusick’ demonstrated that, during
treatment, reduced pH conditions can induce cytotoxic effects and
marked increases in chromosone aberrations of CHO cells. However,
since the respcnse, particularly under S9 activation, was dosa
related and high frequencies of rare complex aberrations were
prasent, the results tend to suggest a clastogenic response. It
is possible, therefore, that the pH chonge affected the ionic
species and perhaps compound uptake.

We conclude that although Skane M-8 was pesitive under  the
conditions of these assays, the possibility of a "“treatment=-
condition effect"” should not be overlooked, If the study authors
can establish by supporting data that the test material did not
reduce the pH of the treatment medium below the normal  range
required to support mammalian cell growth (pH 6.8-7.5), the assay
can be accepted as valid evidence of a positive clastogenic
response. In addition, an ewplanatlon of how the cempound pH might
affect uptake should be presented since this would be relevant to
our assessment. Gtherwise, the 2ssay should be repeated and steps
taken, if necessary, to minimize poss1b1e pH effects on treatnent
conditions.

item 1S-~-see footneote 1.

16. CBI_APPENDIX: Appendii A, Materials and Methods, CBI pp. 12-16,
znd Appendix B, Protocol, CBI pp. 41-57.

“Brusick, D. Genotoxic effects {n cultured mammalian cells produced by low

pd trcatncnt conditions and increased ion concentrations. Environ.
Mutacenesis (1966)8 (6):879~886.

13
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7. CONCLUSIONS:

A. Under the conditions of this assay, the single oral
exposure of male and female rats to the approximate maximum
tolerated dose of Skane ¥-8 [215 mg/kg active ingredient
(a.i.)) did not cause a significant increase in chromosomal
aberrations of bone marrow cells sampled over the entire
mitotic cycle. It was, therefore, concluded that Skane
M-8 was assayed to an appropriate toxic dcse with no
evidence of clastogenicity.

B. Thé study is acceptable.

Items 8 through 10—-§ee footnote 1.

11. MATERIALS Awb rﬁrﬂons (gROTocotS):
A. xaterials ang ngthogs (See Appendlx A for deta:ls )

1. Tgst Pater:al.r SXane H-B from lot No. SWE5-0311 was
described as an amber liquid that contained 42.5% a.i,
in 57.1% propylene glycol. Information on physical and
chemical properties,‘ as well as safe, handling
procedures were detailed in an appendix to the final
report. - The test material was diluted with propylene
glycol (PG): prepared solutions were based on the a.i.
content of the test material and were analyzed for
Skane K-8 concentratlon.

2. xggg_gnimglzl Two hundred and six CRL:CD BR VAF/Plus
rats (104 males and 102 females) welghxng 100 to 125

g were obtained from - Charles River Sreedzng
Laboratories,_canada. '

3. Animal ﬁgintenggce' Prlor to 1n1t1at10n of the SuUGY,
the animals were acclimated to laboratory conditions
for 13 days, which included a 7-day quarantine period.

- Eighty-one males and 81 females were randomly selected
and distributed among stainless steel cages in groups
of two or three, Throughout the course of the study,
animals were housed in an environment controlled for
temperature (73 to 75°'F), relative humidity (43 to
‘55%), and light (12 hours). With the exception of
dosing intervals, anitals were permitted Purina Rodent
Ladb Chow Checkers ad libitum; water was avallable ad
1libitum at all times, -

'Only items appropriate to this DER have been included.

3
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Assignment to Groups: Animals were weighed, randomly
assigned to treatment groups, ear tagged, and
identified with a unique nunmber. At initiation of
dosing, animals weighed 133 to 232 gq.

Dese_Selection Rationale/Dosing Frocedures:

a. Dgcse Selection: The dcses of the test material
used in this assay (21.5, 107.5, and 215.0 mg/ kg
a.i.) were selected to approximate the acute oral
LDy, in rats and 0.5 and 0.1 of the LD,,. Toxicity
data to support the LD,, value were furnished by
the sponsor.

Dosing Frocedures: Animals were fasted 18 hours
prior to dosing on day 1 and were gavaced with the
appropriate dosing solution or the vehicle control
(PG) at a constant volurme of 10 mL/kg. All desing
'solutions were prepared fresh on the day of use.

qytocénéticlhssav:

a. Compound Adrministration: Twenty-three male and 23
ferale rats received single oral administrations
of the highest test material dose or vehicle
control (PG). Fifteen animals/sex/croup were
adninistered the mid- and low-dosing solutions.
The additional 16 rats in the high-dose and soclvent
control groups were weighed and cbserved for toxic
effects daily for 4 days posttreatment; these
animals were not wused in the cytogenetic
evaluation.

Animals used for chromosome analysis were weighed
prier to desing or colchicine injection; teoxic
signs were monitored daily, Ten representative
members of each group were sacrificed at 6, 27, and
51 hours after compound administration.

The positive control, triethylenemelamine (TEM),
was administered as a single dose (0.5 mg/kg, i.p.)
to five rales and five females. Animals in this
group were sacrificed 21 hours postexposure.

Animal Sacrifice/Bone Marrow Harvest: Colchicine-
(1 mg/kg, i.p.) was injected 3 hours prior to the
scheduled sacrifice; animals were sacrificed by CO
asphyxiation., Bone marrow cells were collecte
from both femurs by aspiration into 0.65% KCl.
Aspirates were incubated for 20 to 30 minutes at
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37'C and centrifuged; the supernatants were
discarded. The pellets were fixed three times in
methanol:acetic acid (3:1), dropped onto slides,
dried, stained with Giemsa, nounted, and coded.
Four slides were prepared per animal,

¢. Slide Analysis: A paximum of 50 well-defined
metaphases per aniral were scored for the presence
of cytogenetic abnormalities. Chromesorne

aberrations were characterited as breaks, gaps,
fragments, pulverized cells, translocations, cr
rearrangenants. Gaps were not included i» the
final analyses.

7. Statistical 2nalysis The data were evaluated for
statistical s’gnzflcance (p <0.03) by the beta binoxial
-nocel“ and Fisher exact test.

8. Evaluation Criteria: No criteria to evaluate assay
validity, a positive response, or the bioclogical
significance of the findings were presented.

BE. Frotocel: See Apperdix B.

12. E,PORTED PESULIﬁ

A. &n ;mal Observgtiorg Four deaths occurred in the 215-ma/kg
dose group (three females on day 1 and one male on day 2):
animals that died before the scheduled bone nmarrow cell
harvest were replaced. Other frequently observed toxic
signs for the high-dose animals included passiveness,
yellow/brown stained anogenital areas, respiratory ncise,
and scant/no feces. With the exception of scant/no feces
(seen on day 2), these signs were reported on day 1,

‘williams, D. A. The analysis of binary responses from
toxicological experiments involving  reproduction and
teratogenicity. PBigmetrics 31 (1975): 949-954.

Stiratelli, R. G., McCarthy, K. L., and Scrlbner, H. E.
Parametric approach to the analysis of in wvivo cytoaenetlcs

studies. Environ. Mutadenesis 7, Suppl. 4 (1985): 43-54,
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3J7'C and centrifuged; the supernatants were
discarded. The pellets were fixed three times in
methanol:acetic acid (3:1), dropped onto slides,
dried, stained with Giermsa, mounted, and coded.
Four slides were prepared per animal.

c. Slide Analysis: A naximum of 50 well-defined
metaphases per animal were scored for the presence
of cytogenetic abnormalities. Chromescone
aberrations were characteri:ted as breaks, gaps,
fragments, pulverized cells, translocations, cr
rearrangemnants. Gaps were not included ir the
final analyses.

7. tatistical 2nalysis: The data. were evaluated for
statistical significance (p <0.03) by the beta binorxial
-nmodel®® and Fisher exact test.

8. Evaluation Criteria: No criteria to evaluate assay
validity, a positive response, or the biolegical
significance of the findings were presented.

B. Frotocol: See Appendix B.

12. REPORTED RESULTS:

A. Anima] Observations: Four deaths occurred in the 215-ma/kg

' dose group (three fermales on day 1 and one male on day 2):
animals that died before the scheduled bone marrow cell
harvest were replaced., Other frequently observed toxic
signs for the high-dose animals included passiveness,
yellow/brown stained anogenital areas, respiratory noise,
and scant/no feces. With the exception of scant/no feces
(seen on day 2), these signs were reported on day 1,

‘“illiams, D. A. The anpalysis of binary responses from
toxicological . experiments involving  reproduction and
teratogenicity. Biometrics 31 (1975): 948-954.

3stiratelli, "R. G., McCarthy, K. L., and Scribner, H. E.

Parametric approach to the apalysis of in vivo cytogenetics
studies. Environ. Mutaagenesis 7, Suppl. 4 (1985): 43-54,

\X’O
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persisted through day 2, but subsided by day 3. In
general, animals in the mid-decse group (107.5 mg/kg)
exhibited similar toxic signs on day 1; however, these
signs were noted in fewer anirals. Passiveness was
reported for one leow-dose male on day 1. High-dose animals
used for body weight determinations had an =85 to 90%
reduction in body hEIUht gain as compared to the vehicle
control gIoup.

B, Chromoseme Analvsis: . The percent aberrant cells in the
vehicle control group at the 6« - and 27-hour harvest
intervals were slightly elevated but not sufficieatly
increased to compromise the study. Chromosome aberrzticns
for high-dose animals, whether grouped according te sex or
comkined for both sewxes, were either 1lower than or
conparable to the corresponding contrdl group at all ceill
harvests. Similarly, no unusual types eof chronssors
aberrations were scored in the treated groups. - By
contrast, the positive control, TEM at 0.5 mg/kg, induced
a2 significant (p <0,05) increase in the percant aberrant
cells. Slides were not scored for the lower test groups.
nepres&ntatlve results combined for both sexes are
presented in Table 1.’

13. STUDY AUTHORS! CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The ahtﬁdfs'concluded, “Under these test condltlons. Skane
M-8 HQ did not induce chromosomal aberrations in bone
marrow cells of rale or ferale rats."®

B, A& guality assurance statement was signed and dated January
29, 1987. .

14. EEVI’ ERS' DISCUSSION ANQ IHTERPEErr ION OF S”UDZ RESULT§

We 2ssess that the assay was properly conducted and that the.’7

study authors interpreted the data correctly. Compound-related -
deaths, adverse effects on body weight gain, and other signs -
of toxicity were seen in animals of both sexes exposed to the
high dose (215 mg/kg). The data showed no evidence of target
cell cytotoxicity; however, it was concluded that Skane M-8 was
assayed to a level that approximated the maximum tolerated dose
with no indication cof clastogenic activity. - The reguirement
to analyze metaphases from the lower dose groups 1s, therefore,_
waived. The statistically significant increases in chromosome
aberrations in male and fémale rats treated with the positive
control (TEM, 0.5 mg/kg, i.p.) adequately demonstrated the
sensitivity of the test system to detect clastogenic agents.
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1. Representative Results of the in vive
Cytegenetic Study in Rats with Skane M-8

Ne. of
No. of Cells
Eaposure %o, of Netse with tercent
Time* Animal phases Aberra- Aberrant
Substace Dose (hours) Scor txamined tiom® Celts
venicie Contrel :
Fropylene glyzel 16 mL/kg é 10 500 17 3.4
7 10 S00 15 3.0
51 10 $00 % 1.2
Basitive Control
Triehylencs ' .
melamine 0.5 mg/tg 21 10 483 r3)) 3.7
fess Materisl
Skane %8 215.C eg/hg" é 10 500 5 1.0
ra 10 500 1 1.2
51 10 500 2 2.4
Yvime after corpoud administration.

Peombined for beth seaes (five pales and flve females/grous).

“taps ot included.

Zpereent aberrant cells = Ne. of colls with aberrstions x 100,
Ko, of metsphases exatired

®uighest assayed dose; four deaths occurted in this proup.

*significantly different from 27-hour cantrol value (at p <0.05) using the bets biromial model.

Note: Chromcsone prepacations for the 21.%- ard 107.5-mp/kg dosing proupe were not scored.
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Item 15~--see footnote 1.
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37'C and centrifuged; the supernatants were
discarded. The pellets were fixed three times in
methanol:acetic acid (3:1), dropped onto slides,
dried, stained with Giersa, mounted, and coded,
Four slides were prepared per animal.

¢. Slide Analysis: A maximum of 50 well-defined
netaphases per animal were scored for the presence
of cytogenetic abnormalities. Chromescne
aberrations were characterized as breaks, gaps,
fragments, pulverized cells, translocations, cor
rearrangemants, Gaps were not included i» the
final analyses.

7. tatistical 2Znalysis: The data were evaluated for
stati;gical significance (p <0.05) by the beta binorial
~mode1"rand Fisher exact test.

8. Evaluatjon Criteria: No criteria to evaluate assay
validity, a positive response, or the biological
significance of the findings were presented.

2]
Wi

l

rotocel: See Appendix B.

12. REPORTED RESULTS:

A. 2Anipa)] Observations: Four deaths occurred in the 215-ma/kg
dose group (three ferales on day 1 and one male on day 2);
animals that died before the scheduled bone marrow cell
harvest were replaced, Other frequently observed toxic
signs for the high-dose animals included passiveness,
yellow/brown stained anogenital areas, respiratory noise,
and scant/no feces., With the exception of scant/no feces
(seen on day 2), these signs were reported on day 1,

‘“illiams, D. A.  The analysis of bipary responses from
toxicological experiments involving  reproduction and
teratogenicity. Biometrics 31 (1975): 949-854,

‘stiratelli, R. G., McCarthy, K. L., and Scribner, H. E.

Parametric approach to the analysis of in vivoe cytogenetics
studies. Environ. Mutagenesis 7, Suppl. 4 (1985): 43~54,
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persisted through day 2, but subsided by day 3. In
general, animals in the mid-dcse group (107.5 mg/kg)
exhibited similar toxic signs on day 1; however, these
signs were noted in fewer animals. Passiveness was
reported for one low-dose rmale on day 1. Higk-dose animals
used for bod) weight determinations had an =865 to 90%
reduction in body weight gain as compared to the vehicle
control group.

B. Chromoseme Analvsig:. The percent aberrant cells in the

vehicle contrel group at the 6~  and 27-hour harvest
intexvals were sllghtly elevated but not sufficiently
increased to compromise the study. Chromcsome aberraticns
for high-dose animals, whether grouped according to sex or
combined for both sexes, were either lower than or
couparable to the corresponding control group at all cell
harvests. Similarly, no unusual types o¢f chromcsonrs
aberrations were scored in the <trested groups. . By
contrast, the positive control, TEM at 0.5 mg/kg, induced
2 significant (p <0.03) increase in the percent aberrant
cells. Slides were not scored for the lower test groups
nepresentatlve results combined for both sexes are
presented in Table 1, :

3. STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The abtﬁdfs concluded, "Under these test condltlons, Skane
M-8 HQ did not induce chremosormal aberrations in bone
R2rrow cells of male or ferale rats."

B, A quality assurance statement was signed and dated Januvary
2%, 1987. :

VIE*ERS' DISCUSSION AN hTERP ETAT ION OF S”UD! RESDLT :

We assess that the assay was properly conducted and that the.'f
study authors interpreted the data correctly. Compound- related -
deaths, adverse effects on body weight gain, and other signs

of tox1c1ty wWEere seen in anirals of both sexes exposed to the
high dose (215 ng/kg). The data showed no evidence of target
cell cytotoxicity; however, it was concluded that Skane K-8 was
assayed to a level that approximated the maximum tolerated dose
with no indication cf clastogenic activity. - The requirement
to analyze metaphases from the lower dose groups 1s, therefore,

waived. The statistically significant increases in chromosome
aberrations in male and female rats treated with the positive .

control (TEM, 0.5 myg/kg, i.p.) adequately demonstrated the
sen51tiv1ty of the test system to detect clastOgenlc agents.

4

-
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TLBLE 1. Representative Results of the in vive
Cytogenetic Study in Rats with Skane M-8

Ne. of
¥o. of Cells
Exposure ¥o, of Ketd- © with fFercent
Time* Animels phases Aberra- Aberrant
sJubstace Dose (hours) Scor Examined tions® Cetts®
yenigle Centrsl :
Fropylene glyzol 16 wi/kg 6 10 500 7 3.4
ar 10 . 800 18 3.0
: : ) 10 $00 14 1.8
- Eositive Centrol
1riethylence .
melanine 0.% mg/ig 21 10 423 . r3} 3.7
tec: Moterinl
Skane ¥-8 215.G e5rkg’ 6 10 500 _ ] 1.0
7 i0 500 14 1.8
51 10 500 .12 2.4
‘81ime after cirpownd adninistration. . .

Feorcined for both seaes (five pates and five ferales/groun).
taps net included.

Zrercent abereant cells = __tic. of cells with abesrationt x 100,
No, of metashases examired )

®uighest agsayed dose; four deaths occurred §n this proup. _
*stgnificently different from 27-hour canteol value (at p <0.05) wslng the beta biromial mocel.

Note: Chrorusome preparations for the 21.5- ard 107.5-m/ks dosing proups were mot scored,
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Item 15--see footnote 1.
16. CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. ¢~

16, and Appendix B, Protocol, CBI pp. 25-3S5.
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7. CONCLUSIONS:

4. Skane M-8 was investigated in twe independent unscheduled
DHA synthesis (UDS) assays in primary rat hepatocytes.
Combined results from both assays indicatad “hat doses 2
9 pug/mL caused a marked reductioen in cell survival. HNet
nuclear grain counts for hepatocytes treated with 10 test
material concentrations (0.05 to 8 pg/mL) showad no
increase in UDS. 1t was concluded, therefore, that the
test material was assayed to an appropriate cytotoxic leavel
with no evidence of a genotoxic effect.

B. The study is acceptable.

I+ems 8-10-—-see footnote 1.

11, MATERIZLS AND METHODS (PROTOCOLS):

A. Materiale and Methods: (See appendix A for details.)

1. Test Material: Skane M-8 from lot No. SW85-0311 was
described as an amber liguid that contained 46.7%
active ingredient (a.i.) in 53.3% propylene glycol.
Information on physical and chemical properties, as

“well as safe handling procedures were detailed in an
appendix to the final report. The test material was
dissolved in dimethvlsulfoxide (DM50); prepared
solutions were based on the a.i. content of the test
material.

2. Indicator Cells: Primary rat hepatocytes were obtained
by the in situ perfusion of the liver of an aduit mzle
Sprague~Dawley rat purchased from ‘Charles River
Laboratories, Inc., Lakeview, NJ.

3. Cell Freparation:

a. Hepatocyte Isolation: The liver was perfused with
Banke' buffered salt solution and Williams' Medium
E (WME) containing 100 units/mL collagenase. The
liver was excised, cleaned of extraneous tissue,
placed in the collagenase perfusion solution, and
comkbed to release the hepatocytes.

‘Only items appropriate to this DER have been included.

9"

Lo




007060

Hepatocyte Harvest/Primary Culture Preparation:
Recoviered cells were filteired through gauze,
centrifuged, stained with trypan blue, and counted.
Cells were seeded at a density of 4 x 10° cells
into six replicate wells of Linbro dishes
containing plastic coverslips. Cultures were
placed in a humidified, 5% CO, incubator for a 1.5-
to 2-hour attachment perioed.

Assay:

Treatment: Frepared hepatocyte cultures were

- seeded onto coverslips in six wells per plate and

expecsed for 1&8.5 to 19.5 hours to doses ranging
from 0.05 to 100 ug/mL of the test material, the
negative control (WME), the solvent control (DNSOQ},
or five concentrations of the positive controel
(0.05 to 5.0 ug/mL 2-acetylaminofluorene, 2RAF).
Treatment medium contained 10 pCi/mL [*H]thymidine.
Dosed monolayers were washed twice with serum free
WHE . : ’

Cytotoiicity Evaluation: One of the replicates was
refed, reincubated overnight, stained with trypan
blue, and fixed with 10% formalin. Cytotoxicity

for dosed and control cultures was =z2ssessed by -

counting 1000 cells per coverslip and determining
the number of viable and nonviable cells.

UDS _Slide Preparation: Four of the remaining
cultures, attached to coverslips, were swollen with
1% sodium citrate, fixed in glacial acetic acid
ethanol (1:3), dried, and mounted. :

Frevaration of Autoradiographs/Grain Development:
Slides were dipped into Kodak NTE-2 emulsion,
dried, and stored at -20°*C for 7 days. Slides were
developed in Kodak D-19, fixed, stained with
hermatoxylin-eosin, and coded.

Grain Counting: Based on the cytotoxicity results,
at least five test doses were scored for UDS. OCne
level of the positive control and the negative and
solvent control groups were scored.

s Vv
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The nuclear grains of 150 morpheologically normal
cells (50/slide) from the selected test doses,
negative, solvent, and selected positive contrcl
groups were scored for incorporation of {°H)
thymidine into DNA. Net nuclear grain counts were
determined by subtracting the nuclear grain count
of each cell from the mean cytoplasmic grain count
of three nuclear~sized areas adjacent to each
nucleus.

Evaluation Criteria:

a. Assay Validity: The assay was considered valid if
a) values for the negative or sclvent control were
within the normal range of historical data, b) the
ability of the test system to detect UDS was
demonstrated by the positive control group, and c¢)
at least two treatment levels showed »>50% survival
and were available for slide analysis.

Pozitive Response: The assay was considered
positive 1if the test material induced repro-
ducible M"significant" increases in net nuclear
grains compared to the concurrent negative and
solvent controls.

6. Statistical Methods: The data were not analyzed
statistically.

Frotoceol: See Awppendix B.

Two UDS assays were performed; cytotoxicity was assessed in
parallel with both assays. The results wera as follows:

a. Trial 1: Eight test concentrations (0.05 to 100 ug/wmL)
ware evaluated. Survival ranged from ¢7% at 1 pg/wil to 1%
at 100 pa/mL., The three highest deses reduced the cell
population by > 50% and were, therefore, not scored for UDS
activity. The slide analysis of scored deses (0.05, 0.1,
0.5, 1.0, and 5.0 pg/mL) was negative.
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~b. Trial 2: The author stated that the assay was repeated
becausz of the Yextremely steep toxicity dose-response
curve." Accordingly, the author selected a narrowver
range of nine test material doses (1, 3, 4, 5, 6, 7,
g8, 9, and 10 ug/mL) for the reevaluation of Skane N-B.
Thirty-three percent of the hepatocytes survived
treatment with 9 pg/mL of the test material; this dose
was not analyzed for UDS. Below this level, > 63% of
the cells survived and survival increased as the dose
decreased. Eased on these results, all groups except
the 4-ug/mL dose group were scored for nuclear grains.
In agreement with the findings from txrial 1, ne
increacses in net nuclear grains accompanied expesure
to the six scored treatment groups.

By contrast, marked increases in nean net nuclear
grains, percent cells with >6 grains, and percent celils
with >20 grains were scored for the cultures treated
with varying concentrations of the positive control
(0.2, 1.0, and 2.0 pg/mL 2AAF).

Representative results from both assays are presented
in Table 1.

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

2. The author stated, "Under the conditions of this study,
treatment of CRCD rat primary hepatocytes with Skane kK-8
HQ microbicide did not result in the induction of
unscheduled DNA synthesis." '

B. A quality assurance statement was signed and dated Augqust
11, 1986,

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

We assess that the study was well conducted and that “he author
correctly interpreted the data. None of the doses induced an
increase in UDS. The cytotoxic effects seen at doses 2 8§ pg/rl
indicated that Skane M-8 HQ was assayed to an appropriate level
with no indication of a genotoxic effect.

It was noted, Yowever, that compound infurmation attached to
the protocol (see CBI p. 27) listed the pH of the test material
as 2.4. Since the pH of the treatment nedium was net
determined, we can only.speculate that the 'steep toxicity-
dose-response curve' could have resulted from changes in the
pH of the treatment redium. -The abrupt decrease in percent
survival between 8 and ¢ pg/mL tend to sugges: a rapid shift
in pH.

(7“7
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IABLE 1. Representative Recults of the Unsichedited DA Synthesis

Ral Hepatotyle Assave with Skane H-3 KO

Kean
% Nel Nuclear Lertls ¥ Calls
survival Grain Counts & wvith o4 et with » 20
Dose Aier Ho, Cells Standard Sustear et Nuclear
Treatment (kg/nl}) Treatment Scored Deviations enins Grains
Ksgative Control '
Culture mediun 100? 150 4.5 1030 0 9
o 1% 411040 0. 0
Solvent Control
Dimethylsul fonide - mg 150, ERRRE] 13 0
10 100 54200 0 0
Positive Control
2-heotylamino-
Huorene 0.2 %" 50 SIANE A o 8
20 T 150 YRR ® W
Test Materiat
Skane -3 K 5.0 g ¢ 150 0.9 1 0.5 0 0
8.0 g %0 421033 0 0

Hnitint assay results, Tuo leve
as representative, '

bﬂepeat a5y,

cHighest dose stored for
(1.0, 0.5, 8.1, and 0,05

yighost dove scored or 10S; highest assaped dose (9 pg/aL) s

Lover doses {7, 6, 5, 3, and 1 po/ol) were negative for UOS activity.

i5 of the positive control were scored; the fowest dose wes selected

Ws; higher levels vere eytotonic («S0% cell survival), Lower doses
g/nl) showed no increace in IS activity.

cytotoxic (<50 cell survival),

090200
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The study adequately denmonstrated the sensitivity cf the test
system to detect UDS as shown by the findings with yarying
concentrations of the positive control (0.2, 1, and 2 pg/mL
2BAF) .

Iten 15--see footnote 1.

16. CBI APPENDIX: appendix A, Materials and ethods, CBI pp., 11-
18, and Appendix B, Protocol, CBI pp. 27-35.
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Page is not included in this copy.

Pages [aq/ through /97 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 6f the product manufacturing process.
Description of quality control procedures. ' -
Identity 6f the source of product ingredients.
Séles or other commercial/financial information.
A draft product label.

The product confidential stqtement of formula.
Information ébout 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. '




