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The following studies submitted by Stzuffer Chemical Company
in support of registration of SC~-0224 concentrate and SC-~0224% k-
LC nonselective follar systemic Lerbicides (Ref: Letter o2 Ralph
L. Riggs to Mr. Robert J. Taylor, January 13, 1986) have been
revievedi and are2 herewith subnltted to your office.

1. MUTAGEYICITY EVALUATION of SC-022% in SALMONELLA
TYPHIMURIUM. Zeport Ho. T-12660, Septmeber 25, 1985, Accession
No. 230933.

Svyzluatiorn: The test compound, SC-022h (55.5% purity), was
considered n .n-mitagenic in the Azes Test 2t the concentration
tested. The study 1s acceptable.

2. MOUSE L7¥PHOMA MUTATION ASSAY with SC-0224, Report JNo.
T-12661, December 19, 19E5. Accession HRo. 260965,

Evaluatiorn: The test compousd, SC-2224, was considered
mutagenic in th!s z2s3say with and without =mecabollic activation
under tae normal test conditions and conceatrafions tegted.
The study i3 acceptadble.
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3. CYTOGENETIC ASSAYS (CHROMOSOMAL A3ERRATION and SISTER
CHROMATID EXCHAHCE) with SC-0224 in the MOUSEZ LYMPHOMA (LS5:78Y)
CULTURED CELL SYSTEM. Report No. T-12662, December 19, 19:5,
Accession NYo. 250966,

Evaluation: The test compound, SC-022k, was considersd
clastogenic in mouse lymphoma cells with aand without metabslic
activation at the dose levels tested. SC-0224 was also positive
for sister chromatid exchanges in lymphoma cells with and without
metabolic activation. Both stuiles are acceptable.

L, CYTOGENETIC ASSAYS (CHROMOSOMAL ABERRATION and SISTZR
CHROMATID EXCHANGE) with SC-022k in the CHINESE HAMSTER OVA3Y
CELL SYSTZM. Report Yo. 7-12663, December 1B, 1935, Accession
Ho. 230933.

Zvaluation: The two studies in question are considers4
inadequate due essentially to lackz of coatformity to proceizres
for in vitro cytogenetic and sister chromatlid exchange assays as
recommended by EPA (ZPA HPALTH ZPPRCTS TEST GUILBLINES 560/5-83-601;.
See revievs for further clarification.

5. A TERATOLOGY STUDY in ¥2W ZZLAXD JHITE 2423178 with 80
022k. Report ¥o. T~11052, Juce 21, 1923, leccessican l30. 260355
(Appeadix 1).

Zvaluation: VFindings are suzmarizesd 2z follisvs:

a2} Tancreased zmaternal =mortazllc
LO2L = 100 =nglug/day, ICZL = %7 mgfrz/dey

2) Iazreased spontanedus ahortiss
LOZL = 100 =gfzgfaay, SRZL = <2 aglez/iny

=) ‘atermal Toxizity
L22ZL = 13 =mglzz/dzy, %2ZL 3 indeceralisesd

1) Redices feed intale 4arizz 1ays T-210.
LOZL = 39 =nglez/aay, 5721 = 19 mgfkz/day

Tore ZFating: Gilzelline

[2.2Y

T5-765:DFMEETI i1l L73TI0:7/573

)
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Study: A Teratology Study in uew lelang unize 7a2bbicts witnm 53C-02z8.
Laboratory: Enyironmental ﬂealzn Center

Stauffer Chemical Company

Farmingron, Coanecticut,

Study Yumber and Date: T-11452, Jume 21, 153%.

Accession Sumber: 250966 (Appenciz 1}

Marterisl Tested: SC-0224, 55.2% Pure

Animals: New lelans White 22bbit [Dla: (%14}52F]
Procedure (As parapnrased or qucled from 1% $Tudy srotocsli:

Folliowing & 45-day quarantine perfog, 71 rirgis fenales
ranging s 2ge 185-213 deys were conpsited with 6 neles to
obtain & taotal of 56 successfully mated femeles »uich were
then assigned to the s5tucy.

Fifeeen mated females were assigned to eac” of § dosage
groups, with 6 sdditionsl 2nimals Being 2ssigaec to tne nighest
dos3ge group. The date of nating was designated 33 day O of
gestaticn., These fenmales subsequently received 13 consecutive
22ily doses of O, 10, 40 or 100 mg/tg of SC-0224 in {ap water
an days 7 tnrough 19 of gestaticom. JSquesus solutions used for
adninistration of tne Test comyogund were przgares 1o contzin U,
5.0, 20.9 énd 50.0 ng/nl. Asnalyticsl deteruinations were made
t5 assure tnese levels,

snimals were sbsecrved 4daily for clinical evidence of cnaage,
Zody weigats were cetermined om 22ys U, 7, 14, 2! and 30, fFeed
intakes were recorded for gestatisazl interwais O-7, 7-14, 14-21
2arnd 21-33., Tne femgles were sacrificed oa 33y 30 2f gestatisa
276 necropsied. “Tne liser, cigaeys, splees, oraries, and
nesre were seiyhed 2nd presecyed in 10% neytr2l suffered formalin
or 2.5% Susffered glutarzidenyde., 73ired organs were weigh.d
seaarately. ?l2centas were weigned collectively for live fetuses,
ingtvidudliy for dees fetuses, or 21tached for resnrptions, Uterl
MiTROUYL C0TC25tuses 2n¢ ovirtes were weighed,

Ovaries were exz2uineg 1o determine the nunber of
targnra lytea. The yteruys was opesed 2nd 2xamined for the
nymoer 4nd 2istridbution of feluses ang resorptiaans, Zesgrptics
t27e3 were 25ted 25 e*rly, 1 there was no fetal tissye present;
es mig, 1f fet2l Tissue was jresent, Dutl wiinoul recsynizasle
featuyres; sr 25 late, if the conceptuses showed either external
Zeqgeneralise changes or 47 srresteg state of development,
7i2¢centa 2748 3ssocisted flii1¢s were inspected for any unusual
dppesrances. Obyiscus malformations 1n late resgorptions were
Aescribed, snen preseqt, 23t Aot zxanisned further 9r included




¢25450

in stazisrical smalyses of structural deviations.

Fully developes fetuses were classified a3 dead 1f reflexes
were absent wnen Lhe neck wds pressed &l ilhe tine {7 was rencved
from the sterus. Dedc fetuses were subsequently ezanined for
anonalies, but not includes witn live fetuses for stetisticsl
anal yses of structural meifornmations,

411 fetuses were weighed and examined for enternsl
mal formations. Pups witsin & litter which weighes less 1han
three-fourths of the litter mean were designated 3s caliculated
runts. Live pups were sacrificed by intrathoracic isjection of
sodium pentobardital. Jceatity of the pups was naintained
throughout the examinatiocn process.

fach fetus was examined for both soft-tissue and skeletsl
snomalies. The head of each fetus was removed and fixed in
douin’s fizative for examination of the organ structure dy 2
modification of the Wilson (1965) serial cross-section technique.
The trunk of each fetus was examined internally 5y 2 modification
of the Staples (1974) fresh dissection technique. The sex of
each fetus was determined at this time, Following the finternal
examination, the fetus was eviscerated and processed by 3
nodification of the Kimmel {[1931) procedure for skeietal
examinations” p.3.

2rinciple findings are presented 233 follows:

1. Anong-the control ang three dose groups of females,
deaths occured during the observation period only in the high
dose group where mortality was 33%, 3 statistically significant
finding. In addition, fertility was numerically reduced in tne
nign dose yroup {(31%) 2s compared with controls (93%), but the
reduction was not statistically significant,. ‘

2. Four females (36%) of the nigh dose yroup aborted, an
tncrease which was statistically significant.

3. 0f 14 surviving pregnant females of the low dose group
on gravid day 30, seven were observed to exhibit clinical signs
of toxicity including diarrhea, head tilt, nasal discharge, wet
stains (chin), scab (mouth), red urine and red stains on cage
pad. These clinical findings constituted a sfgnificant increase
for the low dose group with respect to the contrgl group.

Toxic signs were essentally absent in the control group. Some
of the same toxic signs were observed in the middle and high
dose ygroups, but were not reported as statistically significant
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in the study 11seif. However, fn The nigh dose sroup 10 of 17
sregasnt females were 2pparently eliningtles from gravid day 30
observetions dee to unscheduled secrifice (Tanle 2, p. 14}, The-:
wss much evicence of toxicity émong the Teéen gravid fessles

which underwent usscheduled sacrifice. Rctadle finaings

itncliuded reg foci of the lunmgs 2nd reddened trachea/laryrx

[Tenle 3, p.16).

Necropsy findisgs for terminglly sacrificed anfmals, 8s revealeg
in Teble & {p. 17}, suggest fncressed numbers of lesions fa the
low dose group, bdut probably is act statisticelly sigmificant,
Necropsy evaluations on tes rabdits {unscenduled sacrifice,
Tenle 3, p. 15) of the high dose group certainly indicate toxic
effects of 5£-0224.

Maternal 3ody Weights and Feed [ntakes

Mean Sody weight determinations on pregaant survivors (14
rabbits eacn from control, low dos2 and middle dose groups and 7
rabbits from the high dose group) did not reveal any adverse
effects related to dosing.

Feed fnt2ke was significantly reduces in the high dose
group during days 7-14 and 14-21, but numerically {(not signigicant]
increased on Jays 21-30. Total feed intake for days 7-30 was
sfignificantly reduced for this group. Feed fntake was
essentially unaltered in the other groups excepting a significant
reduction during days 7-14 in the 40 mg/kg dose. Similarly feed
intake on 3 per kg bBody weight basis was significantly reduced
in the high dose group, with consistency {(Table 5%, p. 19},

Maternal QOrgan Weights

Absolute aorgan weights measured of pregnan: survivors were
unaltered by gosing., There was 2 numerical reduction in mean
reproductive tract weight of the nigh dose group {379 + 103 gms
vs. control $34 + 30), but was not a statistically significant
change. SimilarTy, relative organ weight data did not reveal
any compound related adverse effect., (Table 6 p. 20).

Intrauterine Data

Intrauterine findings as disclosed on the basis of a
variety of expressions, eg. corpora lutea/dam, implants/danm,
live fetuses, dead fetuses, implants/corpora lutea, % viable
implants, % resorptions, fetuses/dam, live fetuses/implants,
mean placental weight/live fetus, etc. did not disciose any

(P2
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nesningfyl compoung reisted effects. {Perssps 11 smoulsd Se
soted thet (ive feluses/dem &nd ltve fetuyses/fimplants (.} were
nunerically reduyced in the nigh dose group wilh respect %9 the
control group (5.4 ¢« 1.5 vs. 7.8 « 2.0 ang 712 +» 20 vs. 28 « 13,
resgectively) {Tadvle 7, p. 21}.

taternail Anomalies

External examinations revealed numerically more 2nomalies
among the yet smaller nusber of fetuses ia the high dose group.
ldentified 2nomalies incliuded dosmed cresnfum w/we prominent
vasculature, meningocele, prominent eye, enlarged fontanels,
dark ¢istended abdomen, arthrogryposis of forelind, This
fncresased number of anomaifes w2s not reported as statistically
signiffcant, dut may indeed reflect 3dverse effects of 5C-022%
3t the highest dose. There were 290 nesningful findings 3t the
lower doses. {Tadle 8, p. 22}.

Sofy Tissue Anomalies

Table 9 {p. 23) reveals tne sumber of male and female
fetuyses in each groud. Percentages of males in each group are:
group 1 (45.6%), ¢roup 2 (43%), group 3 [451) anrd group &
{39.5%). ¥e do aot consider that the numericaily smaller
percentege of males in tne high dose group to ke significant,

The number of specific ancomaious findings in the various
groups does not Suggest an adverse effect of 5(-0224. ¢Examples
of anomalies identified facluge: head (hydrocephalus, cleft
palate, dilated 4P yentricle, etc.J); thorax {fluid-filled
pericardium, reddened lungs); abdomen {necrotic focus on liver,
small pear shaped yallbladder, p2le spleen, etc.}. The tal
nynber of rats in the highest dose group with anomalies,
exprecssed as % of fetuses examined, is suggestive of an effect
of SC-0224 at tne highest dose. 7The percentage of fetuses

having anomalies ranked 3 and 4 are 10.5% and 7.9%, respectively.

The comparable percentages for the control group are both 2%.
The numerically higher percentage of more severe anoma2lies in
group 4 is not indicated as significant. There appear to be

no specific anomalies accounting for this difference as tabulated.

Skeletal Anomalies

Xo remarxable findings at any dose with respect to skeletal
anomalies were reported. Table 13, p. 25.

Summary
A. Statistically Significent Findings

1. Increased maternal morfality, LOEL = 100 mg/kg/day
HNOEL = 40 mg/kg/day
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2. liscressec spontacecus borticm, LOEL = 100 ng/kg/day
%0EL s 49 ngl/ig/day

3. Clinticel evidence of maternal toxfcity, LOEL s 10 mg/kg/d2y
WEL = yndetermines

4, Reduced feed §ntake during days 7-38, LOEL = 40 mng/kg/day
S0EL = 10 mg/ikg/dey

Developmental Toxicity Index®

A/D Raetio = LOEL, maternal toxicity
Liel, fetotoxicitly

] 10 mg/kg/dav
> T6G mg/kg/day

s < §,1

fore Rating: Guideline

* Chitlik, et al. (1985) HED/SEP Teratolcgy Studies.
EPA-540/9-84-013.

-




The mutagenic activity of SC-0224 (Lot So. JHC 2265-20-1;
$5.68 Purity) <¢issclved in water at five concemtrations (2.5, S,
10, 20, and 40 ul/nl) was evaluated by the plate {ncxporation
grocedures ard the pre-incubation procedies of Ames tast in the

and ssence of metabolic activation (Mutation Res. 31:347-
g:. 1975). The histidine-requiring strains of Salmonslla
(nlszs.msn.m.uunmo)mmmm%g
in-vitro sammalisn metabolic activation system consisted of male
rat or male mouse liver induced by Arcclor 1254 and cofactor
solution descrived by Ames. Mutations were quantified on triplicate
plates for each strain by counting his+ revertant coloniss after
48 hours of incubstion at 37 C on & histidine deficient agar. 1€
the compound is mstagenic, it would demonstrate at least 3-fold
increase over the control value and also exhibited a dose-related
increase in the mumber of histidine independent colonies. Positive
controls ard solvent control run concmrently with the test

compound in this study.
Results:

(A) Stardard Plate Assay Pesults - ¥ean mmber cf his+
revertant colonies per plate.

GC5450

Treatent TAIS3S TA1537 TA9S TA100
Per Plate 55 +50a +59D -59 +59a +55D -59 +59a +S9b -53 +59a +59D
Solvent Control 23 29 23 12 i3 14 48 52 55 148 166 171
(siater, SO ul)
Positive Control
sa, 10 ug 1155* - - - - - - - - 1004* - -
9-AA, 50 ug - - - 251* - - - - - - - -
2-%F, 10 ug - - - - - - 589* - - - - -
2-RA, S ug - 309* 13=0* -~ 260* 378 -~ 1375* 1847* - 1892* 2238*
SC-0224
2.5 ul 29 27 32 10 16 13 46 54 5S4 139 150 172
5.0 ul 28 22 22 11 11 9 49 45 52 128 166 172
10.0 ul 27 26 ry 10 14 9 40 <6 50 115 142 149
20.0 ul 11 20 16 10 10 9 32 42 35 63 91 119
40.0 ul s} 16 19 0 7 2 0 41 41 12 10 gl

* gignificantly different from the solvent control: greater than 3-fold
increase over the solvent control value.
SA = Sodium Azide; 9-AA = 9-Zmincacridine; 2% = 2-Nitrofluorene;
2-BA = 2-fmino-anthracene; +59a = Aroclor 1254 induced rat liver S9; +S9b

Aroclor 1254 induced mouse liver S9.

(0
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187 Pre-incierion isssy Fesuits - Yesn rumber o hiss
remrrare oolondes et plate

TAL535 TAIS3I7 ™hSS TAID)
Per Plate TEG 503 v 59 5am SR 59 +5M  vS9n 59 +Sam ol

Solvent Corerol 21 25 @D iz 12 ¢ ¥ » B 9 114 150
Pesitive Congeol

SA, 10 ug 9% - - - = - = - - e - -

3-AA, S0 ug - - - 8 - - - = - - - -

¥, 10 ug - - - - - - 66 - - = - =
2-8A, 5u3 - lusr 231° - 522° 456° - 2167% 2251 - 2460° 2388

SC-0224

2.5 ul 25 13 2 3 8 ' 0 3 7 132 Bl 1

5.9 ul 15 19 13 7 12 11 32 31 B 63 143 149

10.0 ul 1 14 % & 1 5 % 35 31 13 1 14

20.9 ul 0 3 12 8 3 5 8 23 20 0 4 37

40.0 ul 0 o o o 1 o0 06 0 9 o & 2

* Significantly different from the solwert corerol: greacer than 3£old increase
ower the solvent control value.

Samary of Findings:

a. Because trere were clearly toxic effects chserved in the
concentration of 40 ul/plate 5C-0224 in the standard plate assey as
sell as in the pre-incutation assay under the activation and
nonactivation systems, the concentration range of SC-0224 seleczed
for this study was fras 2.5 o 4V ul/plate.

5. The spontanequs rewertant coicnies for each f these four
strains of Salmonella typhisurius were found within the nccaal
range of his+ revertant colonies recowended by the Ames test {i.e.,
¥/0 $9:TA1535, 1U-50; TAl537, 5-19; TA98, 15-45; TAll0, 100-200.
W/S9: TA1535, 4-26; TAalS37, 5-13; Tal528, 13-39; TA98, 15-50; TAlU0,
100-200).

c. The strain specific comtrol compounds {i.e., sodium azide,
9-amincacridine, and 2-nitroflucrene) and the positive control
campound ( 2-amincanthracene) to ensure the efficiency of the
activation system have given the expected positive responses in the
standard plate assay ard the pre-incubation assay.

W
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d. %o significant increases {n the number of revertant colonies
for any test strain in either the standard plate assay or the pre-
incsbation assay were cbserved following exposure to the test
campound (2.5 through 40 ul/plste) with or without the metsbolic

activation.

gvaluation:s

Under the test conditions reported, the 8583y was conducted in
a manner to generate valid results. The test coampound, SC-0224
(55.6% Purity), wvas considered non-mutagenic in the Ames test at
the concentrations tested. This study is scceptable. -

TS-769:CHEN:811:X73710:7/26/86 Card Chen



Study: Mouse Lymphoma Mutation Assay with SC-0224
Environmental Health Center Report He. T-12661,
December 19, 1985
{Authors: K. Hertzel and J.B. Maieskal. Accession
No. 260966

Procedure:

The L45178Y (TEK+/-) mouse lymphoma cell line used in this
assay was derived from the 3.7.2 clone of FPischer L5178Y
cells provided by Dr. Donald Clive, Research Triangle Park,
fiorth Carolina. The procedures used for this study were
primarily based on the method of Clive et al. {Mutation Res.
31: 17-29, 1975).

The L51738Y cells, approximately 6 X 105 cells/ml were
treated with the SC-0224 dissolved in Pischer’s medium at
predetermined doses (W/0 $9: 1-5 ul/ml; W/59: 2.5-5.4 ul/ml)
in the presence and absence of S9 in activation to 4 hours at
37 *C. At the end of exposure, the treated cells were washed
twice with medium to remove ghe treated compound and resuspended
in the growth medium (3 X 107 cells/ml) for 48 hours to allow
recovery, growth and expression of the induced TK~/- chenotype.
At the end of the expression period the treated cells from
each treatment were seeded in soft agar plates with the selective
medium {cloning medium) containing 4 ug/ml of Trifluorothymidine
{TFT) and resistant (mutant) colonies were counted after 11
days incubation in a humidified CO2 (5%) incubator at 37 °C.

The number of colonies in each plate were counted in a new
Brunswick Biotran II counter. The ratio of mutant colony count
to the viable colony count was considered to be the mutant
frequency. The test compound is considered to e mutagenic in
this system, if the mutation frequency of treated cells exceeds
that of the solvent control by a factor more than 2.5-fold ané
exhibits a dose~related manner.

The in-vitro metabolic activation system consisted of 1 =zl
cf 5-9, 2.4 =g HADP and 4.5 =g isocitrate per 10 ml of treatment
volume. Aroclor-induced rat liver homogenates (S-9) were
prepared according to the procedures described by Ames et al.
1975.

o
AR
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Results:

1. Preliminary Cytotoxicity Assay Results (Range-Pinding}

Nonactivation (-S9) activation (+59) :
Viable % Relative Viable % Relative B
Cell Count Erowth Cell Count Growth ’.
{x 105/m1) (20_Bxs)  (x 105/m1} (20 Hrs) -
Trial 1 - Unadjusted P
acidic Cond.
Solvent control 11.6 100 11.8 100
£C-0224
0.313 ul/=nl 12.6 105 12.4 104
0.625 ul/al 12.4 103 . 12.2 103
1.250 ul/=l 11.7 97 11.7 98
2.500 ul/zal 10.5 87 11.4 95
5,000 nl/ul 7.8 64 8.8 74
10.000* ul/ml o* 0 2.8* 24
20,000* ul/ml O* 0 o* 0
Trial 2 - Adjustzd
acidic Cond.
. Solvent control 8.3 - 130 10.1 100
SC-0224
0.48 ul/mi 12.4 143 9.3 93
0.97 ul/ml 10.0 115 9.3 93
1.94 ul/ml 10.5 121 9.1 92
2,91 ul/mi 8.9 132 9.2 93
3.88 ul/ml 10.1 116 8.5 86
4.84 ul/mi 8.3 35 9.0 91
5.81 ul/ml 8.6 39 8.6 87
6.78 ul/ml 8.1 23 8.3 84
7.75 ul/mi 10.8 12z 7.5 75
Trial 3 - Adjusted
acidic Cond.
Solvent control 11.7 130 9.4 100
8.0 130 9.2 100
SC-0224
6.00 ul/=al 10.7 118 9.2 38
7.00*% ul/ml 5.1% 32 8.4 89
8.,00% ul/al 6.2% 3 8.1 86
9.00 ul/ml 9.3 34 8.0 85
10.00* ul/al 6.3% 3 8.2 87
11.00 ul/=nl 7.8 ] 8.1 86
12.00* ul/ml 6.4% 33 8.0 85
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1. Cytotoxicity Results {cont’d}

Mcnactivaticn (-59) Assay hctivazicn (+59) Ases

7iable % Relative Yiable % Reler

Cell Ccunt Growth Cell Ceunt oWt

(x 105/n1} {20 Brs) (x 105/m1) (20 B
13.00* ul/ml 4.8* 43 7.8 a3
14,00* ul/=sl 4,5* 46 7.4 78
15.00* ul/=l 1.9* 19 7.3 77
16.50* ul/ml 2,2* 22 6.9* 73

* Toxic effect on viable cell count.
% Relative Growth — Relative suspension growth x relative cloming efficiency/10l
Adjisted acidic Cond. - Adjusted the pH of medium to 7.2-7.5 by the addiviom
of HaCOH (equal to control value).

Summary of Pindings:

1. SC-0224 was toxic at doses greater than 5 ul/ml in the
presence or absence of metabolic activation system under
the normal test conditions (unadjusted acidic condition}.

2. Under the adjusted acidic condition, the toxicity of
SC-0224 was reduced and there was no reducticn in cell
growth at concentrations less than 7.0 ul/ml in the
nonactivation assay and no substantial reduction in
cell growth at dose levels less than 15 ul/ml in the
presence of activation system.

2. L5178Y Mutation Assay Results:

Average  Average Awverage &% Averas

Test 5-9 pH Osmolality  flutast 7iable Zelative #yvanc
Clores C.ones Srowth Frecue:
z "%
Trial 1 - Normal - -
Test Cond.
Solvent control - 7.64 304 55 5.42 LU 7
EMS, 0.4 ul/ml - - - €87 319 26 4i1e
SC-0224
1 ul/ml - 7.07 303 1 457 5 v
2 ul/ml - 6.68 306 54 431 47 pe3
3 ul/ml - 6.37 311 &4 493 3¢ =7
4 ul/ml - 6.00 318 59 369 29 2
5 ul/ml - 5.82 320 - 163 186 3 TI%e



2. wutation Assay Results {cont’d) * 00:450

Average Average Average ¥ Average

Test 3-9 H Osmolality Matant 7iable Yiable Murazt
) Cicnes Clecnes Clones Freguency
; x 1

2rial 2 -~ Xormal

Test COMO -
Sclvent control - 7.64 304 39 573 100 14
%5, G.4 ul/=l - - - 585 183 12 633*
5C-0224
2.% ul/al - 6.44 310 43 60 49 24
3.0 al/ml - 6.37 an S0 351 41 23
3.5 ul/sl - 6.11 - 65 378 8 35e
4.0 ui/=l - 6.00 318 - 43 258 27 a3
4.4 31/3ml - 5.96 318 47 296 26 31
4.2 ul/m} - 5.90 318 60 256 21 47°
5.0 gi/nl - 5.82 320 61 283 20 &3¢
2rial 3 - kormal .
Test Cord.
Solvent coatrol * 5.58 - 167 550 100 63
omg, 0,02 ul/ml 4 - - 288 226 29 255*
sC-0224
3.5 agl/=l - 6,19 334 316 378 42 1758+
4.0 ul/=l . 5,13 338 334 440 25 is1e
4.4 vl/ml - 6.06 339 482 80 23 3460
4.3 ul/al - 5,01 340 443 274 20 325+
5.5 al/=l - 5.98 340 42% 213 14 3isge
5.2 sl/al - - - 476 263 18 377
5,4 zl/ml - - -~ ‘ 238 4D 16 283
7raal 4 ~ Sormal *
Test Cond.
Solvent corntrol - 5.53 - 78 433 169 37
o#E, 9.02 ul/=al - - - 104 £1 3 341
3C-0224
3.0 al/nl - 65.27 331 136 2538 40 icge
4.0 3l/=ml - 5,13 338 118 05 22 113
5.7 3l/=l - 5.98 130 3 51 2 237
Trial 5 ~ Normal -
Test Cend,
Solvent conrrol - £.58 - <07 109 1o T:
Do, 0.02% ul/znl 4 - - 54 35 5 323
3C-0224
2.% ul/nl - 65,36 - 225 311 g 143
3.2 sl/=2} - 5,27 - 201 235 40 1Tie
3.5 /=l - 5.19 334 230 191 33 243e
4,0 gl/nl * 5,13 338 208 228 31 T 205
4
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2. ¥utatica Assay Results (cont’d)

hwvecage Awersge Average t  Averige

Test 5-9 foiid Osmoclality Mutant Tiable 7iable Murast
Clozes Clenes Clcnes Pregeency

x 105

4.4 ul/nl + 6.06 339 130 120 14 37e~

4.8 sl/=l + 6.01 340 92 &0 4 331

5.0 ul/=nl % 5.98 340 116 55 3 403"

Trial 6 -~ Adjusted

acidic Cecad. + :
Solvent coatrol 4 7% 240 169 £3
o, 0.02 ul/nl + 122 75 17 a23e
sC-0224
5.0 ul/=nl + 80 227 79 73
6.0 sl/sl +* 38 251 82 g2
7.0 ul/nl + 104 257 £6 &1
8.0 zl/ml + 197 246 - 79 &8
9.0 ul/=ml + 122 327 107 4
16.0 nl/ml * 10 250 76 8%
Trial 7 - 2Adjusted
acidic Cczd. -
Solvent ccatrol - 47 503 140 19
%8, 0.4 nl/ml - 590 267 20 44z
3C-0224
4.0 z1l/ml - 62 456 61 7
5.0 3l/=1 - 74 449 £z 33
5.0 3l/n} - £6 £32 <3 b
7.0 31/l - i3 317 37 b3
8.9 3./8i - 6 ig3 43 3
9.7 31/l - 45 354 35 2%
10.0 2l/nl - 49 339 30 3

* S:onificant difference from the solvent controcl; greater thas 2.5-fold
irrrease cover the solwvent control value,
Soclvent ccntrol - Pisher’s medium (0.1 ml/=1); Adjusted acidic condizicn -
ré-usted the pH of medium to 7.2 to 7.3 by the additicn of HaOH (Egqual to
cemtrol value); DMN -~ S-nitrosodigethylamine (positive control); ZMS -
£t=y)l methanesulfonate (gcsitive coatrol),

n
]
[F1}
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Summary of FPindings:

1. #nder the normal test conditions reported, the test
compound, SC-0224, induced 3 reproducible increase
in mutant frequency at the dose levels from 3.5 to
5.0 ul/ml when tested directly and from 3.0 to 5.0 ul/ml
in the presence of activation system.

The positive mutagenic responses at these dose levels
were accompanied by a decrease in pH value and an
increase in osmolslity from the test media (Trials i,
2, 3, 4, and 5).

2. Under the adjusted acidic test conditions, the toxicity
of t -; test compound was reduced and there was no
incr.«se in mutant frequency at the dose levels tested
either in the presence or absence of metabolic activation
system (Trials 6 and 7).

3. The positive control compounds (Ethyl =methansulfonate
and YN-nitrosodimethylamine) yielded expected mutation
frequencies that were greatly in excess of the background.
These results demonstrated the sensitivity of the
assay and the metabolic activity of the $-9 mix under
the ncrmal test conditions (standard procedure of the
assay). However, the pH and osmolality values of the
test medium under the adjusted acidic test conditions
were not given in the report.

Evaluation and Conclusion:

This study, which was conducted in accordance with the
aethod of mouse lymphoma assay described by Olive et al.
{Mutation Res. 31:17-29, 1975; Mutation Res. 49:61-108,

1979), appears adequate to generate valid results. The test
compound, SC-0224, was considered mutagenic in this assay with
and without the metabolic activation system under the normal
test condition at the concentrations tested (3.3 through

5.0 ul/ml under the nonactivation system; 3.0 through

5.0 ul/ml under the activation system). The study is acceptable.

However, the interpretation of the results obtained under
the adjusted acidic test conditions (pH 7.2 to 7.5) in this
study was not considered to be adequate because of the fcllowing
deficiencies:

1. The culture conditions (pH and osmolality values} for
the positive control ccmpounds (EMS and NMN) in all
the seven test trials were not given. The positive
control assay should be conducted to demonstrate that
the test systems (either in normal or adjusted acidic
test condition) are functional with these two known
mutagens.
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Since the toxicity (percent relative suspension growth)
is primarily used to establish whether the mutagenic
activity is related to an increase in effective
treatment, the highest concentration of the test
compound should demonstrate a low level of survival

in this study (i.e., 5 to 10% relative suspension
growth). (See also the acceptable procedure for the
mouse lymphoma assay recommended by the EPA Health
Effect Test Guidelines 560/6-83-001.) Therefore, the
negative results obtained might be questionable »ecause
the test cultures were not treated with the maximum

.dose level of the test compound under the adjusted

acidic test conditions (Trial 6 - 76%; Trial 7 - 30%
relative suspension growth).

-t
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Cytogenetic Assays (Chromosomal Aberration and Sister
Chromatid Exchange) with SC-0224 in the Mouse Lymphoma
(L5178Y) Cultured Cell System; Environmental Health Center
Report No. T-12662, December 19, 1985 (Authors: K. Hartzel,
J. Tarca, S. O'lone, N. Malick and J. Majeska) Accession

No. 260966

Procedure:

l.

Indicator Cells

The mouse lymphoma cell line used in these studies is
identical to that described previously in the Environ-
mental Health Center Report No. T-12661. Laboratory
cultures were maintained at a density less than or

equal to 1 x 106 cells/mL and were routinely exposed

to methotrexate which selects against spontaneously
arising TK™/~ cells to maintain a low background
frequency of Trifluorothymidine resistant cells. Growth
medium consisted of Fisher's medium, horse serum (heat
inactivated, 10%), glutamin (1.9 mM), penicillin-streto-
mycin (95 units/mL, 95 ug/mL), sodium pyruvate (210
ug/mL) and pluronic (476 ug/mL). Treatment medium was
growth medium with serum reduced to 5 percent.

Metabolic Activation System

The in vitro metabolic activation system contained rat
liver enzymes and an energy-producing system mecessary
for their function {(i.e., 1 mL S-9, 2.4 mg NADP and 4.5
mg isocitrate per 10 mL of treatment volume). The
precaration of S-9 fraction from male rats treated
previously with Aroclor 1254 was based on the method

described by Ames et al. (Mutation Res. 31:347-364,
1975).

Preliminary Toxicity Test (Range-finding)

The mouse lymphoma cells at a density of 6 x 103
cells/mL in 10 mL were exposed to concentrations of
sc-0224 (0.313, 0.625, 1.25, 2.5, 5.0, 10.0, 20.0,

30.0, 40.0, and 50.0 uL/mL) for 4 hours in the presence
and absence of metabolic activation system. At the end
of 4-hour exposure period, cells were washed with culture
medium, resuspended in 20 mL of growth medium and incu-
bated at 37 °C for approximately 20 hours. Cell numbers
were determined by counting with a Coulter ccunter.
Relative suspension growth calculated from these data is
indicative of toxicity as an effect of treatment. The
highest dose selected for these studies was expected to
produce cytotoxicity of 80 to 90 percent.
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4. Chromosomal Aberration Assay

The mouse lymphoma cells (6 x 103 cells/mL) were exposed
to SC-0224 at predetermined concentrations (1 through 5
uL/mL) with and without metabolic activation for 4
hours. After the exposure period, the test compound

was immediately washed out from the cell suspension and
resuspended in fresh growth medium at 3 x 10° cell/mL.
These cells were incubated with agitation for approximately
24 hours at 37 °C in a 5% CO3 incubator. The harvest
procedure for the mitotic cells was adopted from the
assay reported by Lebowitz et al. (8th Annual Meeting

of the Environmental Mutagen Society, Colorado Springs,
CO, February 13-17, 1977). The cells were then fixed
with Carnoy's fixative (3 parts methanol:1l part glacial
acetic acid) and incubated at 4 °C overnight. The
swollen fixed cells were dropped into microscope slides
at room temperature and air dried. These.chromosome
slides were stained in 10% Giemsa for 5 to 10 minutes,
rinsed in distilled water and air dried. A total of

100 metaphases were scored for each data point. Structural
aberrations were analyzed on a per cell basis using
Student's T-test (P < 0.01).

5. Sister Chromatid Exchange Assay

The general procedures used in the SCE assay were similar
to that described in the chromosomal aberration assay
except the method of treatment and cell staining for

SCE analysis. The treated cells were specifically
resuspended in growth medium (3 x 105 cells/mL) with

the addition of 5'-bromodeoxyuridine (0.3 x 10-4 to

10-4 M). Cells stained for SCE analysis were stained
according to the procedure of Perry and WolfX (Nature
251:156~-158, 1974). The significant difference in SCE
frequency of the treated groups compared to that of the

solvent control was assessed by the Student's T-test
(P < 0.001).

Results:

(1) Summary of Mousé Lymphoma Cell Toxicity Study

Viable Cell % Relative
Treatment s$-9 Count Growth
(x 105 Cells/mL) (20 hrs)

Solvent control
(Fisher's Med) - il.6 100
- 12,5 100
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(1) Summary of Mouse Lymphoma Cell Toxicity Study (Cont'd)

Viable Cell % Relative
Treatment s$-9 Count Growth
(x 105 Cells/mL) (20 hrs)

SC-0224

0.313 uL/mL - 12.6 105
0.625 " - 12.4 103
1.250 " - 11.7 97
2.500 " - 10.5 87
5.000 " - 7.8% 64*
10.0600 " - 3.1* 25%
20,000 " - 3.1* 26*
30.000 " - 2.9* 24*
40,000 " - 2,7* 22%*
50.000 " - 2.3% 19*

Solvent control

(Fisher's Med) + 11.8 100
+ 12.1 100
sC-0224

0.313 uL/mL + 12.4 104
0.625 " + 12,2 103
1.250 " + 11.7 98
2.500 u + 11.4 95
5.000 " + 8.8% 74%*
10.000 " + 2.8% 24%*
20,000 " + o* o*
30.000 " + o* o*
40.000 " + o* o*
50.000 " + 0* 0*

*Relative growth rate below 75%

Summary of Findings:

The test compound, SC-0224, was found to reduce cell growth
at doses greater or equal to 5 uL/mL with no surviving cells at
doses greater than or equal to 10 ulL/mL in the presence and
absence of metabolic activation.
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(2) Summary of Chromosomal Aberrations in L5178Y cells
Osmo- Total No. Bo. of Ho. Of Mitotic
Treatment pH lality of Cells Aberrations Aberrations Index
Examined Cbserved Per Cell (%)
Nonactivation
Trial 1: Normal Cond.
Solvent control 7.64 3.04 50 2 (0) 0.04 16.8
. 50 0 0 19.8
EMS, 0.4 uL/mL ? ? 50 4 (E,P)** 0.08** 15.8
SC-0224
1.0 uL/mL 7.07 303 50 4 (0.P)** 0.08** 12.0
" =1¢] 1 {0) 0.02 20.0
2.0 uL/mL 6.68 306 50 3 (0)* 0.06* 10.2
" 50 8 (0,p)** 0.16*% 16.2
3.0 " 6.37 311 50 o Q 17.0
" 50 8 (0)*= 0.16%* 16.2
4.0 " 6.00 318 50 19 (a,D,0, 0.38%* 18.2
P,R) *
4.0 " 50 8 (0)%x 0.16** 13.6
-5.0 " 5.82 320 50 24 (A,E,F,G, 0.48%* 8.8
I,K,Q)**
5.0 " 50 17 (A,E,F,G,N, 0.33%* 13.0
0,Q,R)**
Trial 2: Normal Cond.
Solvent control 7.64 304 50 2 {(0,P) 0.04 8.2
50 2 (0) 0.04 8.8
EMS, 0.4 uL/mL ? ? 50 9 (a,F,R)*%* 0,18%* 13.8
SC-0224
3.0 uL/mL 50 3 (0) 0.06 8.6
n 50 3 (o) 0.06 9.0
3.5 uL/mL 6.11 310 50 4 (O,R) 0.08 9.2
" 50 5 (g,0,P) 0.10 7.0
4.0 " 50 4 (0,P,R) 0.08 10.0
" 50 7 (O,R)** 0.14%* 9.4
4.4 " 5.96 318 50 7 {(a,0,P,R) 0.14 7.4
" 50 8 (a,0,R) 0.16 8.4
4.8 " 5.90 318 50 7 (a,0,P) 0.14 8.4
" 50 6 (F,0,P,R) 0.12 10.0
5.0 " 50 8 {A,0,R)* 0.16* 10.4
" S0 12 (0,Q)*= 0,24%* 7.4
272
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(2) Summary of Chromosomal Aberrations in L5178Y cells (Cont'd)

Osmo~- Total No. No. of Ho. of Mitotic
Treatment pH lality of Cells errations Aberrations Index
Examined Observed Per Cell (%)
Activation
Trial 3: Normal Cond. ‘
Solvent control 6.58 326 50 4 (0,Q) 0.08 16.3
50 2 (o,pP) 0.04 15.6
DMN, 0.02 uL/mL ? 2 50 12 (aA,D,E,P, 0,24** 10.2
G,J,0,0)**
s5C-0224
3.0 ulL/mL 6.27 331 50 16 (a,0,P,Q)** 0.32%% 18.0
" 50 15 (N,0,P,Q)** 0,30%* 16.6
4.0 " 6.13 338 50 25 (aA,D,E,F, 0,50%* 13.6
J3,0,P,Q)**
" 50 24 (a,B,D,E, 0.48%* 22.4
F,G,0,Q,R)**
5.0 " 5.58 3.40 50 39 (a,n,E,F, 0.78** 9.0
G,I,J,H)%*
" 50 44 (a,Cc,D,E,F, 0.88%* 10.0
G,H,J,N,0, )
P,Q,R)**
Activation
Trial 4: Normal
Cond.-
Solvent control 6.58 326 50 1 (0) 0.02 17.4
S0 1 (0) 0.02 20.8
DMN, 0.025 uL/mL ? 2 50 12 (a,E.F,G, 0.24%* 19.2
' J,0,R)**
SC-0224
3.0 uL/mL 50 17 (B,E,F,L, 0.34%* 17.6
O,Q)**
" 50 11 (G,0,Q)** 0,22%* 19.2
3.5 " 6.19 334 50 11 (p,E,F,d, 0.22%% 20.4
N,0,P,Q)**
" 50 10 (a,E,F,G, 0.20%* 20.8
OIQ)**
4.0 50 26 (a,D,E,F, 0.52%% 20.2
0,P,Q)**
" 50 23 (a,D,E,F, 0.46%* 23.8
. G,0,Q)**
4.4 " 6.06 339 S0 36 (a,D,E,F, Q.,72%* 21.8
G,0,Q,R)** ’
" 50 26 (A,E,F,G, 0.52%% 18.2
J,0,Q)**

(#%)
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(2) Summary of Chromoscmal Aberrations in L5178Y cells (Cont'd)

Osno~ Total ¥o. Ho. of Ho. of Mitotic
Treatment pH lality of Cells Aberrations tberrations Index
Examined Observed Per Cell (%)
Trial 4: (Cont'd)
sc-0224
4.8 ulL/mL 6.01 340 50 3 (p,E,?,G, 0,72%%* 19.6
J,L,0,Q)**
- ‘ 50 47 (a,D,E,P, 0,94%* 16.4
G,J,L,0,0)**
5.0 * 50 39 (A,D,E,P,G, 0.78%* 14.6
J,0,Q,R)**
. 50 38 (a,p,E,P,G, 0,76%% 12.6
J,0,P,Q)**
Nonactivation
Trial 5: Adjusted
Acidic Cond.
Solvent control 310 50 1 (D) 0.02 6.8
50 1 (0} 0.02 8.6
mS, 0.4 ul/mL ? 2 50 3 (D,F,L,P)** 0.06** 13.0
sC-0224
4.0 uL/mL 333 50 4 (P,R) 0.08 5.8
" ' 50 1 (0) 0.02 6.8
5.0 " 342 50 ] 0 6.6
" 50 3 (p,0) 0.06 9.2
6.0 " 349 50 3 (o) 0.06 4.6
- 5 2 {p,R) T.04 6.6
7.0 " 353 50 4 (D,E,P,R) 0.03 6.3
" 50 4 (E,0,P)} 0.08 5.8
8.0 " 356 50 2 (0) 0.04 5.6
" 50 5 {(A,E,O,R) 0.10 5.2
9.0 . 364 50 3 (o,P) 0.06 4.2
" 50 3 (o) 0.06 4,4
10.0 " 368 50 3 (o,P) 0.06 8.4
n 50 3 (o) 0.06 8.4
Activation
Trial 6: Adjusted
Acidic Cond.
Solvent control 334 S0 0 0 7.8
50 1 (R) 0.02 7.4
DMN, 0.02 uL/mL ? ? 50 9 (a,B,D,E, 0.18%*% 9.8
F'J)tt

Ko o



(2} Summary of Chrcmoscmal Aberrations in 15178Y cells {Cont'd)

Osmo- Total ¥o. No. of No. of Mitotic
Treatzent pH lality of Cells Aberrations Aberrations Index
Examined Observed Per Cell (%)
Trial 6: (Cont‘d)
sc-0224
3.0 uL/mL 357 50 2 (p,0) 0.04 12.2
4.0 - 338 50 o o 11.0
- 50 0 0 14.2
5.0 - 340 50 o 0 10.8
- 50 1 (a) 0.02 9.8
6.0 " 375 50 1 (D) 0.02 11.4
" 50 1 (0) 0.02 13.0
7.0 " 382 50 3 (D,R)** 0.06%* 10.8
- 50 0 0 10.0
8.0 . 387 50 0 0 11.2
i 50 2 (p,R) 0.04 10.0
9.0 » 396 50 1 (D) 0.02 12.2
. 50 2 (R) 0.04 10.4
10.0 " 402 50 0 0 10.6
- 50 1 (D,R) 0.02 11.4

*Significantly greater than solvent control P < 0.05;

**gignificantly greater than solvent control P < 0.01;
Adjusted Acidic Condition = Adjusted the pH of cultures to 7.2 ~7.5 by the addition
of NaOH; (A) = Chromatid break; (8) = Chromosome break; {(C) = Chromotid deletion;
(D) = Pragments; (E) = Translocation; (F) = Triradial; (G} = Quardriradial; (H) =
pulverized chromcsome; (I) = Pulverized cell; (J) = Rearrangement; (K) = Ring;
(L) = Dicentric; (M) = Minute; (N) = Greater than 10 aberrations; (0) = Polyploidy;
(P) = Aneuploidy; (Q) = Erdoreduplication; (R) = Acentric Fragment.

Summary of Findings:

1. Under the normal test conditions reported, the test
compound, SC-0224, induced significant increase of
chromosomal aberrations at 5.0 uL/mL in the absence of
activation system and at doses greater than 3.0 ulL/mL
with activation. The positive control compounds (Ethyl
methanesulfonate and N-nitrosodimethylamine) used in
the evaluation of the sensitivity of the in vitro L5178Y
cell assay system under the normal test conditions
(nonactivation and activation) have demonstrated the
positive responses as expected. In addition, the
positive clastogenic responses at these dose levels of
SC-0224 were accompanied by a decrease in pH value and
an increase in osmolality from the test cultures (Trial
1, 2, 3, and 4).

~
to
i\
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2. tTnder the adjusted acidic tsst conditions (Trials 5 and
6}, the toxicity of the test compound was reduced and
there was no substantial reduction in cell growth at
doses up to 10 ulL/mL either with or without metabolic
activation. There was also no significant increase of
chromosome aberrations observed in the treated cultures
either in the presence or absence of metabolic activation
(dose range: 3.0 - 10.0 uL/mL). However, the pH and
osmolality values of the cultures treated with the posi-
tive test compounds under tte adjusted test conditions
were missing in the report.

(3) Summary of Sister Chromatid Exchanges in L5178Y Cells

Treatment Total Cells Ko. of No. of No. of No. of
) Scored Chromosomes SCE's SCE/Chrcme. SCE/Cell
Nonactivation
Trial 1: Normal Cond.
Solvent control 50 1956 514 0.26 10.3
50 1951 565 0.29 1.3
EMS, 0.4 uL/mL 50 1965 2091 1.06 41 ,64*
sCc-0224
1.0 uL/mL 50 1929 558 0.29 11.2
" 50 : 1952 531 0.27 10.6
2.0 " 50 1953 574 0.29 11.5
" 50 1939 559 0.29 11.2
3.0 * 50 1935 640 0.33 12.8%%
" 50 1938 518 0.27 10.4
4.0 " . 43 1669 517 0.31 12.0*
" 50 1936 522 0.27 10.4
5.0 " 50 t1946 739 2.38 14.8%**
" 50 1963 660 J.34 13,2%%%

Trial 2: Norz=al Cond.

Solvent control 50 1948 402 0.21 8.0
50 19435 412 0.21 8.2
S, 0.4 ulL/mL 50 1928 2747 1.42 54 ,9%**
sSC-0224
3.0 uL/mL 50 1933 414 0.21 8.3
" 50 1951 424 0.22 8.5
3.5 " 50 1948 390 0.20 7.8
" 50 1929 437 0.23 8.7
4.0 " 50 1941 455 0,23 S.1
" 50 1941 435 0.22 8.7
4.4 " 50 1952 458 0.23 9,.,2*
" 50 1950 437 0.22 8.7
4.8 " 50 1927 455 0.24 9.1
" 50 1967 451 0.23 9.0
5.0 " 50 1957 467 0.24 9.3*
" S0 1950 464 0.24 9.3

T
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(3) Summary of Sister Chromat’'d Exchanges in L5178Y Cells

Treatment Total Cells No. of Sc. of %o. of Ho. of
Scored Chrczoscmes SCE's SCE/Chrcm. SCz/Cell
Activation
Trial 3: MNormal Cond.
Solvent control 50 1956 947 0.43 18.9
DMN, 0.02 uL/mL 50 1942 2267 1.17 45,398
sc-0224
3.0 uL/mL 50 1941 1429 0.74 28.6%2F
» 28 1085 726 0,67 25.,9%¢*
4.0 " 17 654 496 0,76 29,2t%*
" 5 190 147 0.77 29,4%**
Trial 4: Normal Cond.
Solvent control 50 1935 684 0.35 13.7
50 1954 632 0,32 12.5
DMN, 0.025 uL/mL 19 737 785 1.07 41,388
sC-0224 .
3.0 uL/mL 50 1946 1270 0.65 25 .4%**
" 50 1960 11186 0.57 22,3%x"
3.5 " 50 1948 1312 0,67 26,2%%*
" 50 1941 1376 0.71 27,58
4.0 " 50 1960 1425 8.73 28 .5%=e
" 46 1792 1160 0.65 25,2%**
4.4 " 9 346 210 0.60 23 ,.3%xe
" 50 1937 1401 0.72 28,05
4.8 " 23 897 €92 c.77 30.,1%2>
" 9 355 205 0.58 22.3%**
5.0 " 5 193 156 0.81 31 ,2n*>
Nonactivation

Trial 5 - Adjusted
Acidic Cond.

Solvent control 50 1946 382 0,20 7.5
50 1963 415 0.21 3.3
™S, 0.4 uL/mL 50 1953 1680 0.96 37 .6%%*
sc-0224
4.0 uL/mL 50 1952 418 0.21 8.4
" 50 1918 383 0.20 7.7
5.0 " 50 1951 368 0.19 7.4
" 50 1924 360 0.19 7.2
6.0 " 50 1950 408 0.21 8.2
" 50 1966 410 0,21 8.2
7.0 " 18 698 160 0.23 8.9
" 34 1308 237 0.18 7.0
8.0 " 14 539 93 0.18 7.0
" 50 1938 401 0.21 8.0
9.0 " 50 1955 430 0.22 8.8
" 50 1956 392 0.20 7.3
10.0 " 44 1705 367 0.22 8.3
" 50 1935 432 0.22 8.5
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Treatzent Total Cells Yo. cf YMc. o€ fic. ¢f
Scored Chromcscmes SC2°'s ECE/Chrem. sCe/Cell
Activation
Trial 6 - Adjusted
Acidic Cord.
Sclvent control S0 1990 €13 2.26 10.2
p¥y, 0,02 ulL/aL 20 798 911 1.14 45,69
sC-0224 )
4,0 yL/nL 50 1990 £31 0.28 11.0
50 1997 575 2.29 11.5*
5.0 - 34 1349 239 0.25 10.0
- 50 1983 £11 2.26 10.2
6.0 - 50 1987 224 3.26 10,5
50 1997 335 9.28 11,1
7.0 20 1999 528 2.25 10.2
hd 50 1999 £51 0.23 11.0
3.0 - 50 1993 539 0.30 11.8*%
13 ] 1992 £E5 0.28 11.3
9.0 0 1994 s25 0.26 10.5
. 50 1990 579 0.29 11.6%
10.0 - 0 1990 31 0.28 11.56%
- 50 1996 632 0,32 12.6*

Significantly greater than solvent conrrol P <
Significantly greater than solvent control P <
s#* significantly greater than solvent control P <

adjusted Acidic Cendition ~ Adjusted
additicn of NaCH.

Summary of Findings:

Under the normal test conditions repcrted, there was a
significant increase in SCE at 5.0 ul/mL ia the direct assay and
at cell doses greater than or equal to 3.0 uL/mL in the activaticn
assay (Trials 1, 2, 3, and 4).

©,05;
c.01;
0.001;

saltures o 7.2-7.5 by the

(3) Summary of Sister Chromatid Exchanges in L5178Y Cells

Summary of Findings:

1.

10

The positive control compounds (Ethyl methanesulfonate
and N-nitrosodimethylamine) demonstrated significant

increase of the number of SCE's per cell in comparison
with the corresponding solvent ccntrol value as expectec.
In addition, the positive responses at these dose levels
of SC-0224 were accompanied by a decrease in pH value
and an increase in osmolality frem the test cultures.
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2. Under the adjusted acidic test conditions (Trials 5 and
6), the toxicity of the test compound was reduced and
chere was no substantial reduction in cell growth at
doses up to 10 uL/mL either with or without metabolic
activation. In the groups treated with the various
doses of sC-0224 (4, 5, 6, 7, 8, 9, 10 uL/mL) no
significant difference of the number of SCEs per cell
was found in comparison with the negative control
{solvent) value except the highest dose level (10 ulL/mL)
under the activation system. However, the pH and osmo-
lality values of the cultures treated with the positive
test compounds under the adjusted acidic test condition
were not given in the report.

Evaluation and Conclusion:

These studies, which have been conducted in accordance with
the method of chromosomal aberration assay described by Lebowitz
{8th Annual Meeting of EMS, February 13-17, 1977) and the proce-
dure of Perry and Wolff for performing the SCE assay (Nature
251:156~158, 1974) appear adequate to generate valid results.
The test compound, SC-0224, was considered clastogenic in the
mouse lymphoma cells with and without the metabolic activation
system at the dose levels tested (Activation, 3 through 5 ulL/mL;
Nonactivation, 5 uL/mL). The test compound was also considered
positive for inducing sister chromatid exchanges in the lymphoma
cells under both the metabolic activation and nonactivation
conditions of this assay {(Activation, 3 through 5 ulL/mL;
Nonactivation, 5 uL/mL). These two studies are acceptable.

However, the interpretation of the results obtained under the

adjusted acidic test condition (pH 7.2-7.5) for these two studies
is not considered adequate because of the following deficiencies:

1. The culture conditions (pH and osmolality values) for
all the positive control compounds (EMS, DMN) in all of
the two studies were not given. The positive control
reference compounds should demonstrate that the test
systems under the adjusted acidic cond1t1on are func-
tioning as predicated.

2. According to the acceptable In Vitro Cytogenetic Assay
and In Vitro Sister Chromatid Exchange Assay recommended

by. EPA (EPA Health Effects Test Guidelines 560/6-83-001),

the highest concentration selected for these studies
should demonstrate a significant toxic effect such as
suppressing mitotic activity by approximately 50 percenc
or decreasing in growth potential of the cells. It
appears that the negative results obtained under the
adjusted acidic condition might be questionable because
the maximum dose level of the test compound was not

used in these two studies.
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Study:
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Cytogenetic Assays (Chromosomal Aberration and Sister

Chromatid Exchange) with SC-0224 in the Chinese Hamster
Ovary Cell System; Environmental Health Center Report No.
T-12663, December 18, 1985 (Authors: S. O'Lone and J.
Majeska). Accession No. 260966

Procedure:

1.

Indicétor Cells

The Chinese hamster ovary (CHO) cell line was originally
obtained from the American Type Culture Collection
(Strain CCL61). Laboratory cultures were maintained in
William's medium E supplemented with 5% fetal bovine
serum, 2 mM Lglutamine, 100 units of penicillin, and

100 ug/mL streptomycin in a humidified incubator with

5% CO, at 37 °C. Treatment medium was the above
growth medium (nonactivation) or serum-free medium
(activation).

The in vitro metabolic activation system contained rat
liver enzymes and an energy-producing system necessary
for their function. The final concentration of the
activation system components with the cells were: 1.44
mg NADP/mL, 2.7 mg isocitric acid/mL, and 15 ulL $-9/mL.
The preparation of S-9 fraction from male rats treated
previously with Aroclor 1254 was based on the method
described by Ames et al. (Mutation Res. 31:347-364,
1975).

Preliminary Toxicity Test

Seven concentrations of SC-0224 were assayed (4, 5, 6,
7, 8, 9, and 10 ulL/mL) according to the same method
used for the main assay.

Chromosomal Aberration Assay

The CHO cells (1-1.2 x 106 cells/flask) were exposed to
7 concentrations of sSc-0224 (4, 5, 6, 7, 8, 9, and 10
uL/mL) with and without metabolic activation for 4
hours at 37 °C. After the exposure period, the treated
cells were washed with PBS, resuspended in fresh growth
medium and incubated for 10 hours at 37 °C. The mitotic
cells were harvested by the metaphase shake-off methcd,
swelled by hypotonic solution and fixed in the Carnoy's
fixative (3 parts methanol:1l part glacial acetic acid)
Chromosome slides were prepared by dropping cells on
clean, wet glass slides to produce metaphase chromosome

Co)



spread. The slides were stained in 10% Giemsa and
rinsed in distilled water and air-dried.

metaphases were scored for each data point.

student's t-test (P < 0.01).

5. Sister Chromatid Exchange Assay

003450

A total of 100
Structural
aberrations were analyzed on per cell basis using

The general procedures were similar to that described
in the chromoscmal aberration assay except the method

of treatment and cell staining for SCE analysis.
Specifically, the treated cells were resuspended in

growth medium with the addition of 5'-bromodeoxyuridine

{10 mM) and incubated for additional 24 hours.
were stained for SCE according to the procedure of

Perry and Wolff (Nature 251:156-158, 1974).
significant difference in SCE frequency of the treated

groups compared to that of the solvent control was

assessed by the Student's t-test (P < 0.05).

Cells

Results:
(1) Summary of CHO Cell Cytotoxicity Results
Average
Treatment Cells x 105/flask % Relative  Average Relative
(20 hours) Growth 3 My Staining
Index
Nonactivation .
Trial 1 - Adjusted
Acidic Cond.
Solvent control 25.3 100 3 100
28.3 100 - -
Mito, 2.5 ug/mL 17.5 65 - -
0,025 " 26.8 100 9 94
sC-0224
4.0 uL/mL 20,0 75 4 99
5.0 " 26.7 100 2 101
6.0 " 25.1 94 1 102
7.0 " 29.5 110 2 101
8.0 " 24.9 93 5 98
9.0 " 25.5 35 11 91
10.0 " 26.2 98 11 92
Activation
Trial 2 - Adjusted
Acidic Cond.
Solvent control 44.0 100 3 100
cpPa, 70 ug/mL 21.0 48 - -
1 " 38. 87 30 72
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Results: (Cont'd)

(1) Summary of CHO Cell Cytotoxicity Results

Average
Treatment Cells x 103/flask % Relative Average Relative
(20 hours) Growth s M Staining
Index
Trail 2 - (Cont'd)
sc-0224
4,0 ulL/mL 38.8 89 3 99
5.0 " 42.5 97 3 99
6.0 " 38.7 88 3 99
7.0 " 44.1 101 2 101
8.0 " 38.5 88 1 102
9.0 " 41.5 95 3 98
10.0 " 46.6 107 4 99

M1 = Cells have completed one S-cycle in BrdU;

ARSI = Obtained by dividing the sum of M2 and M3 cells of each
treatment group by the similar sum of the means of the
solvent controls and multiplying the quotient by 100,

Note: High % Mj, low relative staining index - Failure to complete
two cycles within the expected time;

Mito = Mitomycin C; CPA = Cyclophosphamide.

Summary of Findings:

Under the adjusted acidic test condition, SC-0224 was not toxic
to the cells at the dose range tested (4 through 10 uL/mL).

(2) Summary of Chromosomal Aberrations in CHO Cells

Total No. of No. of
Treatment No. of Aberrations Aberrations
Cells Observed Per Cell
Examined
Nonactivation
Trial 1 - Adjusted
Acidic Cond. 50 1 (0) 0.02
Solvent control S0 3 (H,0) 0.04
Mito, 2.5 ug/mL 50 18 (A,E,F,G,J. 0.36%*
K,N) %* %
sC-0224
4,0 uL/mL 50 1 (0) 0.02
" 50 3 (N,0) 0.06
5.0 " 50 1 (0) 0.02
" 50 4 (L,N,0,P) 0.08

o
o0



(2) Summary of Chromosomal Aberrations in CHO Cells

0C=450

Total No. of No. of
Treatment No. of Aberrations Aberrations
Cells Observed Per Cell
Examined
Trail 1 - (Cont'd)
6.0 uL/mL 50 2 (H,L) 0,04
" 50 0 0
7.0 " 50 1 (F) 0.02
" 50 1 (K) 0.02
8.0 " 50 4 (A,I,K) 0.08
" 50 3 (A,0) 0.06
9.0 " 50 2 (F,K) 0.04
n 50 V] 0
10.0 " 50 1 (0) 0.02
" 50 1 (0) 0.02
Activation
Trial 2 - Adjusted
Acidic Cond. 50 0 0
Solvent control 50 0 0
CPA, 70 ug/mL 50 161 (a,b,E,F,G, 0.32**
I,J,N)**
sSC-0224
4,0 ulL/mL 50 1 (0) 0.02
50 4 (K,0) 0.08
5.0 " 50 1 (Q) 0.02
" 50 1 (0) 0.02
6.0 " - 50 2 (K,0) 0.04
" 50 6 (E,L,P,Q) 0.12
7.0 " 50 2 (0) 0.04
# 50 4 (X,L,0) 0.08
8.0 " 50 3 (G,0) 0.06
50 1 (1,0) 0.02
9.0 " 50 2 (Q,0) 0.04
" 50 1 (Q) 0.02
10.0 " 50 0 0
n 50 0 0

* Significantly greater than solvent control P < 0.01; Adjusted
Acidic Cond. = 3djust the pH of dosing solution to pHE 7.4 to 7.6

prior to treatment of the cells; (A) = Chromatid break; (B)

(1)

(J) = Rearrangement;

Chromosome break; (C) = Chromatid deletion; (D) = Fragments;

(E) = Translocation; (F) = Triradial; (G) = Quardriadial:
Pulverized chrcmosome; (I) = Pulverized cell;

(K) = Ring; (L) = Dicentric; (M) = Minute; (N) = Greater than 10
aberrations; (0} = Polyploidy: (P) = Aneuploidy; (Q) = Endore-
duplication: (R} = Acentric fragment.
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Results: Chromosomal Aberrations in CHO Cells

Summary of Findings:

Under the adjusted acidic test conditions (pH 7.4 to 7.6),
the test compound, SC-0224, did not induce any statistically
significant increase in the number of aberrations per cell at
the dose levels tested (4 through 10 uL/mL) either in the pre-
sence of{ absence of metabolic activation. However, the pH
values of the positive control compounds (Mitomycin C and
Cyclophosphamide) prior to treatment of the cells were not
given in the report.

Resultss:

(3) Summary of Sister Chromatid Exchanges in CHO Cells

Total Cells No. of No. cof No. of No. of
Treatment Scored Chromoscmes SCEs SCE/Chrom. SCE/Cell

Nonactivation

Trial 1 - Adjusted
Acidic Cond.

Solvent control 50 997 454 0.46 9.1
50 1012 142 0.44 8.8
Mito, 0.025 ug/mL 21 420 458 1.09 21,852
SC-0224
4,0 ulL/mL 50 1010 418 0.41 8.4
" 50 : 1002 412 0.41 8.2
5.0 " 50 1004 437 0.44 8.7
" 32 650 299 0.46 9.3
6.0 " 50 1004 451 0.45 9.0
" 50 1022 438 0.43 8.8
7.0 " S0 1013 455 0.45 9.1
" 50 1003 437 0.44 8.7
8.0 " 50 1021 472 0.46 9.4
" 50 1009 466 0.46 9.3
9.0 " 50 1014 44¢€ 0.44 8.9
" 50 997 461 0.46 9.2
10.0 " 50 1008 _ 429 0.43 8.6
" 46 937 427 0.46 9.3

***x gignificantly greater than solvent control P < 0.001;
Adjusted Acidic Cond. = Adjusted the zH of dosing solution to pH 7.4 to 7.6
prior to treatment of the cells.
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Results: (Cont'd)

(3) Summary of Sister Chromatid Exchanges in CHO Cells

Total Cell No of No. of ¥o. of No. of
Treatment Scored Chromosomes SCEs SCE/Chrom. SCE/Cell

Activation
Trial 2 - Adjusted
Acidic Cond.

Solvent control 50 996 492 0.49 9.8
50 1025 513 0.50 10.3
CPA, 1 ug/mL 4 80 88 1.10 22,0%%x%
sC-0224 .
4,0 uL/nL 41 816 408 0.50 10.0
" 50 1011 502 0.50 10.0
5.0 " 45 910 394 0.43 8.8
" 50 1010 515 0.51 10.3
5.0 " 41 834 403 0.48 9.8
" 43 857 390 0.46 9.1
7.0 " S0 1018 472 0.46 9.4
" S0 999 515% 0.52 10.3
8.0 " 50 1005 485 0.48 9.7
" 50 1006 488 0.49 9.8
9.0 » 37 743 335 0.45 9.1
" 21 422 186 0.44 8.9
10.0 " 13 260 115 0.44 8.8
" 50 1017 492 0.48 9.8

*** gignificantly greater than solvent control P < 0.00%1;
Adjusted Acidic Cond. = Adjusted the pH of dosing soluticn to pH 7.4 to 7.6
prior to treatment of the cells.

Summary of Findings:

Under the adjusted acidic test conditions (pHd 7.4 - 7.6),
no statistically significant difference in the number of SCE's
per cell was found between the SC-0224-treated cultures and the
control culture at the dose levels tested either in the presence
or absence of metabolic activation (4 through 10 uL/mL). However,
the pH values of the positive control compounds (Mitomycin C and
Cyclophosphamide) prior to treatment of cells were not given in
the report.

Evaluation and Conclusion:

These studies, which were not conducted in accordance with
the acceptable procedures for the in vitro cytogenetic assay and

the in vitro sister chromatid exchange assay reccmmended by EPA

o))
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(EPA Health Effects Test Guidelines 560/6-83-001), are not
considered adequate because of the following deficiencies:

1. According to the acceptable procedures for performing
the in vitro cytogenetic assays (EPA Health Effects Test
Guidelines), the highest concentration selected for these
studies should demonstrate a significantly toxic effect
to the CHO cells such as suppressing mitotic activity by

‘approximately 50 percent or decreasing in growth potential

of the cells. Since there was no toxic effect to the
CHO cells at the dose levels tested (4 through 10 ulL/mL),
and the mitotic index of the CHO cells from each treated
and untreated cultures was not determined, no evidence
has been shown that the maxirium tolerated dose of the
test compound was used for these studies. Rationale

for dose selection in these studies should be given.

2. Since the pi values of the positive control compounds
(Mito. and CPA) prior to the treatment of cells were not
determined for all the studies, it is gquestionable that
the test systems under the adjusted acidic condition were
functioning as predicated.

3. Results obtained from these studies under the standard
test condition (unadjusted acidic condition) were missing
in this report.

4. Because many known clastogens inhibited progression of
cells through the cell cycle and damaged cells which
recover enough to progress to mitosis may do so much
more slowly than normal cells (i.e., mitotic delay),
single treatment followed by at least three harvest times
is strongly recommended in order to avoid missing a peak
of aberration yield. ;

Since the submitted report is inconclusive, these studies are

considered unacceptable in the present form.
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