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Toxicology Branch/nib (1'6-769)

SUBJLCT:  476=UUD=RNE and 476=-LUr=RMG for GO0 Al Hunrolias
tive roliar Systumic Horbiaelde for Wewl Control 4
Non Food Crop Areas.  Trimothyloulfonium gatbuipne vy U
aminomethylphosphionita,  R=50224.  CAGWLLD & ofay
Accunnion Nou. 249801, 249802, 249803, ddbba,

Applicant: Stauffor Chemical Company
L1200 5. 47¢h Sureoet
Richmond, California 94804

stauffer Chemical Company regquests an experimontal woe
permit for SC-0224 4-LC non-selective foliar systemblo hesinend
for weod control in non food aveas. The usoe will inglide
railroad, highwvay, and other rights of way usu patterna an
the states of Colorado, Towa, Kanzas, Minnesota, Mebicantia,
North and South Dakota, Missouvi, Illinols, Indiana, 1ot
wisconsin, Conn., Delaw:re, Kentucky, Maine, New Jevaey, Hew
York, Ghio, Pennsylvania, Virginia, Florida, Georglu, hoven
and South Cavolina, Tennessee, Louiasiana, Misasigsippl, Now
Mexico, Oklahoma, Texas, Arizona, Hevada, Ltah, Ldaho, Montana,
Oregon, Washington, and Wyoming; 41 of the 50 states. The
data are nawnded to support future registrations of SC-0224
4-1LC. The proposed oxperimental program is from Sept. 1, Leal
to Scptember 1, 1985,
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Reccomendations:

1. The experimental use permit of the herbicide $C-0224 4-IC
is supported by available tozicity data.

2. The registrant should be apprised of the deficiencies
revorted for the following mutagenicity studies:

A. Bone Marrow Cytogenetic Rnalysis in Rats

B. Sex-Linked Recessive Lethal Test in Drosophila melanocgaster.

C. Mutagenicity evaluation in Salmonella typhimurium (Lot
#7269-10) and (Lot #7646-0901).

D. Chinese Hamster Ovary Cytogenetic Assay (Lot £6841-48-3
and Lot $7466-18-01).

E. Mouse Lymphoma Multiple Endpoint Test Forward Mutation
Assay {Lot £7269-10 and 6841-48-3).

F. Morphological Transformation of Balb/3T3 Tells (Lot
$7269-10). .

Reviews of individual studies are attached. The mutagenicity
studies were reviewed jointly by R. A. Gessert and John Chen
except for the Drosophila study which was reviewed@ by John
Chen. All Cther toxicity studies were reviewed by R. A. Gessert.

3. Acute Oral Toxicity for 2% technical chemical in Sprague
Dawley Rats:

Male = 748 mg/kg
Female = 755 mg/kg
Toxicity Category III. Core Minimum data.

4. Acute Dermal Toxicity of 62% Technical Chemical in
Stauffland Albino Rabbits:

Intact and Abraded Skin; Male and Female: LDsg > 2000 mg/kg.
Toxicity Category III

Core Supplementary Study im the absence of complete
individual animal data.

||
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Primary Skin Irritation of 62% technical chemical in
Stauffland Albino Rabbits: :

Draize Primary Irritation Score = 0.67 ~ a mild dermal irritant.
Toxicity Category IV.
Core Minimum data.

Primary Eye Irritation of 62% technical chemical fn Stauffland
Albino Rabbits:

a. HNo corneal involvement.

b. HMild irritation to conjunctivae. Irritation is reduced
by washing eyes.

¢. Toxicity Category IIIX.
d. Data are Core Minimum.

Acute Inhalation Toxicity of 62% technical chemical in
Sprague Dawley Rats:

a. LCsg > 6.9 mg/liter (Male/Female).
b. Data are Core Mirimum.
Teratology in CD Rats:

a. PFaternal toxicity (reduced body weights and feed intake)
was demonstrated in high dose group (333 mg/kg).

b. Fetotoxicity seen as reduced fetal body weight im high
dose groups, apparently resulting from maternal toxicity.

c. Teratogenicity was not demonstrated.

d. Data are considered supplementary, pending subwission
of additional information requested to clarify the
actual dose administered in terms of mg/kg b.w.

Acute Oral Toxicity of SC~0224-4LC Formulation in matss

a. Male - LDgg = 846 mg/kg.

b. Female - LD5g = 805 mg/kg.

c. Toxicity Category III.

d. Core Minimum Data.
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Acute Dermal Toxicity of $C-0224-4-1C Formulation in Rabbits:
a. LDgg, intact and apraded skin = 1279 my/kg.

b. Toxicity Category II.

c. Coré Minimum Data

Primary Dermal Irritation of §C-0224-4-1C Formulation in
Rabbits:

a. Formulation is a Moderate Dermal Irritant

b. Toxicity Category TII,.

c. Core Minimum Data.

Primary Eye Irritation of §C-0224-4-LC Formulation in Rabbits:

a. Formulation is very corrosive to the eye, producing
corneal opacity, iritis, and severe conjunctivitis. This
contrasts with the technical chemical, which is only

mildly irritating to the eye.

b. The irritation and corrosiveness is reduced somewhat by
washing the eyes.

c. Toxicity Category I.
d. The data are Core Minimum.
The proposed labels for both the "concentrate" and for the 4

LC formulation are satisfactory, and accurately reflects the
corrosive nature of the formulation to the eyes, in the case

of the formulation.

Roland A. Gessert, D.V.M.
Veterinary Medical Officer
Toxicolugy Review Section I

TS-?GQ:GBSSBRT:sll:X73710:9/19/83 card 7
11/7/83
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Acute Oral Toxicity of $£-0224 Technical Chemical in Male and

Female Spraguc-Dawley Rats. Conducted by T. Billow and . Crume;
Stauffer Chemical Co.; Richmond Toxicoloyy Laboratory; Richmond,
california. Report T-11185. October-November, 1982. Accession
No. 249802. Caswell No. 893C.

Material Tested:

Trimethylsulfonium carboxymethylaminoethyl-phosphonate. SC-
0224 Technical Chemical. Lot #7981-12-01. An herbicide of 62%
purity.

Male Rats: After 16-18 hours fasting ten male rats per dose
level were treated by oral gavage at the rate of 500, 550, 700,
800, or 900 mg/kg. Twenty rats were dosed with 600 mg/kg.
Mortality was 10/10, 6/10, 3/10, and 5/20 for doses of 900 mg/kg,
800 mg/kg, 700 mg/kg, and 600 mg/kg, respectively. The oral LDgg
for male rats was 748 mg/kg, with 95% confidence limits of 667~
840 mg/kg.

Female Rats: After 16-18 hours fasting ten female rats per
dose level were treated by oral gavage at the rate of 550, 7C0,
800, and 900 mg teéchnical chemical per kg body weight., Mortality
was 1/10, 5/10, 4/10, and 9/10 for doses of 550, 700, 800, and
900 mg/kg, ﬁSpectively. The oral LDgg for female rats was 755
mg/kg with 95% confidence limits of 677-841 mg/kg.

Clinical Signs:

A single dose of 900 my/kg killed 9 male rats within 4 hours
and 9 female rats within 24 hours. Adverse clinical signs included
mild to severe depression, prostration, ptosis, slow and shallow
respiration, and tremors.

Necropsy findings in rats dying on test were dark red spétted
lungs, distended bladder filled with dark fluid, darkened livers,
and dark spleens. Survivors necropsied on day 14 appeared normal.

Ccntrols: Forty males and 40 females dosed with water
appeared normal throughout the l4-day observation period and on
necropsy at day 14.

The data meet Core-Minimum standards.

Toxicity Category - III.
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Acute Dermal Toxicity of SC-0224 Technical Chemical in Stauffland

Albino Rabbits = Abradoed Skin. Conducted by A. Howell, B. Jones,
and S. Sorenson; Stauffer Chemical Co.; Richmond Toxicoloyy
Laboratory; Richmond, California. Report T-11185%. October-
November, 1982. Accession No. 249802. Caswell No. 893C.

Material Tested:

Trimethylsulfonium carboxymethylaminoethylphosphonate. SC-
0224 Technical Chemical. Lot #79810-12-01. An herbicide of 62%
purity.

Four male and female Stauffland albino rabbits per dose
level had the test material applied to the clipped abraded
abdominal skin under a protective binder. Dose levels were 2200,
1900, 1600, 1200, 1000, 900, and 800 my/kg body weight. Three
male and three female rabbits served as zero dose controls.

After 24 hours the binder and the test material were removed, the
treatment sites were inspected for irritation, and the abdomens
were rewrapped in a gauze binder. -Three days later the gauze
binder was removed, and the rabbits were observed for 14 days
following initial treatment. Necropsies were performed on all
rabbits that died during the study and on all survivors at 14
days. :

Results:

Three of 8 rabbits died at 2200 mg/kg; 2/8 at 1900 mg/kg;
3/8 at 1600 mg/kg; 2/8 at 1200 mg/kg; 1/8 at 1000 mg/kg; and 1/8
at 300 mg/kg. There was no mortality at 800 mg/kg or in the
controls.

Necropsy Effects seen in rabbits which died on test included
red and purple areas below the right kidney in one rabbit at
2200, 1900, and 1600 mg/kg and also pale lungs in 1 rabbit at
each of these doses.

Rabbits which survived to 14 days all appeared normal on
necropsy.

Clinical Signs were mild to severe depression in some rabbits
at all treatment levels.

Local Dermal Effects was a mild to moderate erythema after
24 hour exposurc.

Clinical signs and local dermal effects did not appear to be
related to dose.
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Acute Dermal Toxicity of SC-0224 Technical Chemical in Stauffland

Albino Rabbits - Intact Skin.

This portion of the study was conducted in the same
manner as for the abraded skin. A single dose level of 2000
mg/kg body weight was used. There was no mortality. The
only clinical sign observed was mild depression, all rabbits
appearing normal by day 2.

The only local dermal effect was mild erythema after 24
hour exposure.

Necropsy on day 14 revealed no abnormal findings.

However, "data" were provided in a summary form.
Individual animal data and observations were not provided.
Individual necropsy reports were not provided. The data
therefore are classified Core supplementary. Upon submission
of complete individual animal data the core classification
possibly may be upgraded.
Conclusions:

1. Acute dermal LDsg in male and female rabbits (intact
and abraded skin) was greater than 2000 mg/kg.

2. Toxicity Category III.

3. Data are Core Supplementary.
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primary Skin Irritation of §C-0224 Technical Chemical in Stauffland

Albino Rabbits. Conducted by T. Billow and D. Crume. Staubfer
Chemical Company. Richmond Toxicoloyy Laboratory; Richmond
California. Report T-11185. October-November, 1982. Accession
No. 249,802. Caswell No. 893C.

Material Tested:

Trimethylsulfonium carboxymethylaminoethylphosphonate. SC-
G224 Technical Chemical. Lot #7981-12-01. An herbicide of 62%
purity. pH 5.65. ‘

Twenty—four Hour Exposure:

Six Stauffland albino rabbits were used in the study. One-
half ml of SC-0224 technical chemical was placed on an abraded
site and an intact site and covered with a one-inch square gauze
patch.” This was secured by adhesive tape and wrapped with
rubberized damming for 24 hours. After 24 hours the coverings
and test material were removed and the reactions scored. The
site reactions were also scored after 72 hours.

Results:

At 24 hours mild erythema was observed in all 6 rabbits in
intact and abraded skin. Mild edema was seen in abraded sites in
3 rabbits and in the intact site in one additional rabbit. At 72
hours the irritation had subsided, with mild edema being seen in
1 intact site of only 1 rabbit. The Primary Irritation Score
(Draize) was 0.67.

Four-Hour EXxposure:

The above procedure was also conducted with an exposure
time of 4 hours and observations and scoring being made after 4
hours, 24 hours, and 72 hours.

After 4 hours mild erythema was seen at the abraded sites in
4 rabbits. In 2 of these rabbits the erythema persisted for 24
hours. In one of the rabbits mild edema was also seen at 4 hours,
but not subseqguently. No reactions were seen at 72 hours. The
Primary Irritant Score was 0.19.
Conclusions:

1. SC-0224 technical chemical is a mild dermal irritant.

2. Toxicity Category - 1V,

3. Data are Core-Minimum.
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Primary Eye Irritation of SC-0224 Technical Chemical in Stauffland

R1binoc Rabbits. Conducted by T. Billow and D. Crume. Stauffer
Chemical Company. Richmond Toxicology Laboratory; Richmond
California. Report T-11185. October-November, 1932.

Accession No. 249802. Caswell No. 893C.

Material Tested:

’Trimcthylsulfonium carhoxymethylaminoethylphosphonate.
§C-0224 Technical Chemical. Lot ¥7981-12-01. 62% purity.
pH 5.65.

Nine rabbits were treated by placing 0.1 ml of the
chemical inside the lower lid of one eye of each rabbit. 1In
3 of the rabbits the eye was washed with water 20-30 secconds
after exposure, and in the remaining 6 rabbits the cye was
not washed. Untreated eyes served as negative controls. The
cornea, iris, and conjunctivae were observed at 24, 48, and
72 hours,. and at 4, 7, 10, 11, and 14 days after treatment.
Scoring was according to the method of Draize.

Results:

There was no corneal involvement in any of the eyes. 1In
the unwashed eyes, mild iritis was seen in 1 rabbit and mild
conjunctivitis in all 6 rabbits at 24 hours. All unwashed
eyes were cleared by 7 days.

In the 3 washed eyes mild conjunctivitis was seen in 2
of the rabbits. This had cleared by day 3.

Conclusions:

1. SC-0224 is mildly irritating to the conjunctivae.
The irritation is reduced by washing.

2. Toxicity Category - III.

3. The data are Core-Minimum.
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Acute Inhalation Toxicity of SC-0224 Technical Chemical in Sprague-

Dawley Rats. Conducted by Stephen Machskill, M. R. Chaffea, et al.,
Stauffer Chemical Company, Environmental Health Center Inhalation
Yacility, 400 Farmington ave., Farmington, Ccnnecticut 06032.
September 1982, Accession No. 249802, Study No. T-11084.

Caswell #893cC.

Material Tested:

Trimethylsulfonium carboxymethylaminoethylphosphonate.
SC~0224 Technical Chemical. rot #7981-12-01. 62% purity.
PH 5.65. ’

Procedure:
——Mteaure

Before exposing the rats to inhalation exposure of the
test chemical, the equipment was adjusted and tested to
produce the highest attainable concentration, about 5 mg /1L
(aerosol Plus 'vapor). This was done by regulating chamber
airflow, generator airflow, and generator "dilution airflow."

Ten male and 10 female Spragua-Dawley rats, 8-10 weeks
old were then exposed to this regulator atmosphere. They were
caged individually within the chanmber, having first been
weighed and ear-tagged.

Ten male and 10 female rats were then similarly treated
in a clean chamber, but using air only instead of the test
atmosphere.

The rats were Observed during exposure and then twice
daily for 14 days. They were weighed on the day of exposure,
on days 2 and 7 after eXposure and on day 14 at the end of
the experiment. on day 14 the rats were anesthetized by
sodium pentobarbital injection, killed by eXsanguination, ang
necropsied. The following tissues were collected, fixed in
10% neutral buffered formalin and held for future histopatho-
logical examination, if needed: trachea, larynx, bronchi,
hasal passages, lungs, 1liver, spleen, kidneys, adrenals,
heart, andg any tissues which appeared abnormal.

Results:
The nominal concentration of the chemical was 14.93 mg

chemical per liter of atmosphere. (Weight of test substance
used during exposure/total chamber air flow).

10
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The acutal mcasured chamber concentration of the chemical
was 6.92 my per liter of atmosphere.

The Mass Medium Aercdynamic Diameter of the aerosolized

chemical particles was 3.5 um (at 64 minutes) and 2.8 um (at 184
minutes).

The only effects seen during treatment were wet fur (4 rats)
and salivation. Most of the rats exposed to the chemical also
had stained fur for one day following exposure. 6 male rats and 2

female rats also showed chromorhinorrhea, especially on the day
of exposure (day 0).

In body weight after 14 days, the females exposed to the
chemical weighed 99% of their pre-exposure weight whereas the
exposed males and all the controls showed a net weight gain of 5-
12% over the 14 day observation period, the greater weight yains
being seen in the controls.

On nzcropsy there were no findings which could be related to
exposure.

P

Conclusions:

xS

1. The LCg¢ > 6.9 mg/liter,

2, Data meet Core-Minimum standards.

e
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A Teratoloqy Study in €D Rats with §C-0224., sStudy T-11050.
Conducted by Stauffer Chemical Co.  Lnvironmental Health
Center, Farmington, Conn. 006032. Study condacted by J. R,
powns, J. L. Minor, G. M. Zwicker, ct al. November 1982,

Accession No. 249802, Caswell #893C.

Mater_ al Tested:

Trimethylsulfonium carboxymethyl. ainoethylphosphonate,
§C-0224. Lot #ENC-0355-25, SC-0224. Purity (potency) 19.2%
in'

Sprague-Dawley rats were obtained from Charles River
Breeding Laooratories in Kingston, N.Y. Thirty males and 145
females were used for mating. One or 2 females were placwdl
with one male. The next morning the females were examined
for the prescnce of a copulatory plug ox sperm in a vaginal
smear. The day sperm or a plug were found was considered day
0 of gestation for that female. About 25 mated females weove
assigned to each of 4 drse groups and were intubatoed with 0,
30, 100, or 323 mg/kg £224 active chemical in water on day
6 through 20 of gestation. Body weights and fced consumption
were recorded on days 0, 6, 9, 12, 16 and 21. The fomales
were killed on day 21 of gestation and necropsied. The
reproductive tract was weighed and examined, and resorption
sites were noted. Corpora lutea were counted on the ovaries.
Fetuses were weighed, sexed, and examined for external
malformations. One-half of the fetuses were eviscerated,
fixed in alcohol, and then cleared and stained with 1% KOH
and alizarin red S for skeletal anomaly examination. The
heads of the rest of the fetuses were removed and fixed in
Bouin's fixative; the trunks of these fetuses underwent
internal organ examination under a dissecting microscope

prior to being eviscerated and processed for skaletal
examination.

Statistical Analysis:

The Fisher exact probability test was used to evaluate
significance of enumeration data, such as litters with anomalies.

For quantitative data such as body weights, feced intakes
and percent incidence data, the significance was based on

multiple comparisons with a nonparametric rank test. (p < 2.05,
two-tailed).

A test for a linear trend in proportions was used to
determine if there was a dose-related change in the proportion
of affected litters in groups treated with SC-0224.

12
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Mortality: | 003578

Threc females, all in the 333 mg/ky/day dose group, died
during the study. One female found dead following the l4th dose
had a perforated esophagus, indicating death was due to a dosing
accident. The other two females were found dead after the second
dosing day. Both of these had lungs which were partly dark red,
and a darkened {(brown or red) cortico-medullary junction in their
kidneys. Definite cause of death could not be determined.

Fertilitys

Pregnancy percentages were 96, 96, 88, and 88 percent for
controls, 30 mg, 100 mg, and 333 mg/kg/day dose groups, respectively.
Any differences in fertility between groups were not statistically
significant.

Maternal Effects:

Maternal clinical signs which were seen in significantly
greater numbers in high dose females (333 mg/kg/day) than in
controls or lower doses were chromorhinorrhea, salivation, and
lethargy. (p < 0.05, two-tailed). However, on necropsy at
termination of the study there were no gross findings which could
be related to treatment.

In the dams, body weights and feed intake were significantly
reduced in the high dose group. The high dose group also showed
significantly lower mean uterine weights and liver weights. The
relative liver weight for dams receiving 100 mg/kg/day was
significantly increased, although the actual mean weight was not
affected. A dose-response effect on liver weights was not demon-
strated.

Fetal Effects:

There was an increased number of resorptions per dam at the
100 and 333 mg/kg dose levels. (5.7%, 5.6%, 8.6%, and 11.4% for
controls, 30 mg, 100 mg, and 333 mg/kg/day dose levels, respectively.)
These were mainly early resorptions, and may be related to
decreased feed intake in the treated rats. The increases in
resorptions are not statistically significant.
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There was a statistically significant reduction in mean
fetal weight in the 333 mg/kg/day dose group. This, too,
could be related to the decreased feed consumption of the dams.

Anomalies:

A number of soft-tissue anomalies were scen in all
groups, including controls. These could not be related to
treatment or dose. The most numerous ones are shown below:
(L = littexrs; T = fetuses).

pose (mg/kg/day)

0 33 100 333

¢ L Ff L E L FE
Brain: dilated 4th ventricle 17 65 16 61 19 56 14 49
Left kidney: dilated pelvis 6 7 3 3 1 9 4 4
Right Kidney: dilated pelvis 4 5 4 4 2 2 3 3
Dilated ureters, left 17 55 14 43 14 41 9 24
Dilated ureters, right 14 46 13 41 13 37 7 20
Convoluted ureters, left 19 76 19 60 14 54 9 27
convoluted ureters, right 18 61 18 55 14 51 9 26

The most severe soft tissue anomalies were a cleft palate
in one fetus in the low dose (33 mg) group and reduced oronasal
tissues in one fetus in the high dose (333 mg) group. None of
these can be considered a result of treatment.
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Regarding skeletal anomalics, those scoen in greatest
incidence were incomplotely ossified sternebrae and lobed
vertebral cenlra; the incidences wore similar in controls and
all treatment groups.

Pive litters in cach of the 100 mg and the 333 mg dosoe
groups showed wavy ribsa, considered slight but statistically
signficant (p < 0,05, two-tailed). The laboratory quotes Khera
in referring to thesce as fetal aberrations duo to delays in
normal growth or slight doviations in normal morphogenesis.

No structural teratogenicity was seen in any of the
treatment groups.

Conclusions:

1. Maternal toxicity in terms of reduced body weights and
feed intake was seen in the high dose group (333 mg/kg/day).

2. Toxic signs were salivation, lethargy after dosing,
and increased chromorhinorrhea.

3. Fetotoxicity was seen as reduced fetal body weights at
the high dose level. This was apparently a direct result of
maternal toxicity.

4., Teratogenicity was not seen in this study.

5. The material tested was stated to be 19.2% pure.
Applicant should verify whether doses administered were weights
of the 19.2% material or were based on active ingredient.

Data are supplementary.

Crdantd Q.5

Roland A. Gessert, DVM
Veterinary Medical Officer
Review Section #1

Toxicology Branch/HED (TS-769)
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Mutagenicity Rvaluation of R-50224 in Sex=pinked Reconsive Lobthal
Taest in Drosophila melanogastar,

Litton Blonetics, tnc. Projuct No. 22169, Juno 13, 1982

Procedure:

Drosophila Stock Used:

Malos of the wild-typo stock and females of tho Hul lor=5%
stock wero used in this study. Nowly hatched trult flies (D,
malanogaster) were maintained at 25°C in diaposable vialas containing
the Carolina Bioloyical Instant Drosophila Modium (Formula 4=24,
without dyes). Flics wore immobilized with tilterad Cu for handiing.

Range-Finding Study:

The toxic .7 test was performed by the adult foeding mothods
modified by Lowis and Bacher (1968). A pileco of chemically inart
glass filter papur lining a sholl vial was saturated with 1.5 ml
of 1% sucrose solution contalning the tost compound (0, 12.5,

‘25,0, and 50 mg/ml), Fifty adult male £lius wore fod in vach

vial for 24 hrs. Foeding bhehavior and toxlic efifact of thu flian
were monitored to ensure proper intake of the test compound. Thu
test chemical was found to ba non-toxic at tho highest concaentration
tosted (50 my/ml Or 5% W/V).

The fertility results of tho troated male f£lias at each of
the selected concentrations are shown in the following table:

Number Number Number Percont
Dose Treated Survived Fertile* Fertility
NC (1% sucrose) 50 48 3] 65
12.5 mg/kg 50 47 - -
25.0 mg/kg 50 48 30 63
50.0 myg/ky 50 43 28 65

* gufficient numbers of progeny in treatced groups were observed
for genetic analysis when compared to the control.
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Tout Hiza:

The sux=linked racessive lothal test (SLIL) was conductod at
two dosg levels of the bLedt compound (2% & 50 mg/ka) in conjunct jon
with the megative (1% sucruse) and positive (0,007 M EME) controla,
At luant 200 treated male [lies were used Cor vach done Jovel of
the tust compound. ‘The number of chromosomas Gested in Lhe
ditforent gatm=coll stagas wery estimated as Lollowss

__DAYS POUT=TREATHUNT,

Beood 1 Brood L1 Total
lo 2,3 4,5,0,7 Chromogoma:
NC (1% sucrouo) 3750 3750 7500
PC (EMS) 150 150 300
2.5 mg/kyg 3750 3750 7500
5.0 my/hky 3750 3750 7500 e

P} Mating ano Rearing of the ¥} Generation:

Following 24~hour walting puriod atter dosing, the troated
malod wore mated Individually to sequential groups of 3 virgin Jase
femalas according to the designed breeding scheme (J-day scequancoe).
The progenivs of each male were kept soparate amd the data can be
tracod back to tndividual male usoed inftially. The Fy proguniusy
of vach culture wera lnapected to make cartain the propar crons
was made. The desired numboer of I} femalesa waa than pair=matod
to thuir brothers., An equal numbaer of Iy femalen per troatoed
malus wan tested to aveld blaniny the data.

scoring of tho Ko Gonaration:

Tho Fj progenios were inspocted fov the eccurance of nux-
linked rocessive lathala by tho prusonce of males with yallew
bodies. If this class of males is abnont, the vial was markoed an
a potential lethal mutation occured on its X chromosome and was
sot aside for further examination. The followiny criteria wore
applied to cultures suspected of haeing lothal:

(a) 1If 20 or more proyeny wero presont and thaere werao not
yellow-bodiad males, the culture was conaiderud to carry a lothal
mutation on the treatod chromosomo and furthuer testing was
UNNECVSBacy .

(b) 1If there was loss than 20 progany, or if there was ono
yellow-bodied male, the culturc was rotested by mating three of
the femalos heterozyyous for the treated and Basc chromososmes to
Basc males. The proyony of thoso crosses wore scored for the
presonce of yoellow=bodiod males.
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data Analyaslat

{a) "The total numboer of X chromoyomes tested equaled the
sum of lethal and non-lothal culturen. The frequency of X-
Linked recessive lothal was ealeoulated ass

Number of Lethals —— %X 100 = % Lothal
No. of Lathais + Ho. of Non=lathaln

(b) Since the clusters of mutations  among progeny from
the same treated Py males may come f£rom different origins,
the cluntoer was countad as a singlo evant to avoid blasing
the intorpretation of rasults.

Intorpretation of Results:

A positive mutagenic affect is concludoed Lf tho diffoerence
in tho number of sox=linked rocessive lathals lLotwaeen a
concurrent control group is statistically significant at tha
5% lovel according to the Kamtenbaum-Rowman test (1970)., A
tast L8 conuldered negative Lf tha two following criteria are
mote

{a) The incrnasu in the traatad group ovar tho control
is lesa than 0.2% and the sample alzae in large anough to
allow tha detoction of a statiutically significant incraaoca
of 0,2% basced on the Kagtonbaun=-Rowman test.

(b) I none of the broods analyzed ghows a positive
result, tho lncroases in the troated group of at loast two
broods muat ba less than 0.4% and this sample size in cach of
the two broods must be large enough to allow the detection of
a statistically significant increasao of 0.4% based on tho
Kastenbaun-Bowman test.




18

003578

Results:

Summarized Results in SLRL Test for the Compound R-50224

Dose No. of Fy No, of %
Vials Scored Tethals lathals
NC (1% sucrose) Brood I 4033 7 0.17
Brood Ii 4235 3 0.07
Total 82068 10 0.12
25 mg/ml Brood I 4124 4 0.10
Brood Il 4248 7 0.16
Total 8372 11 0.13
50 mg/ml Brood I 4381 5 0.11
Brood II 4095 6 0.15
Total 8476 11 0.13
*PC (0.0054 EMS) Brood I 214 101 47.20*
: “Brood II 263 98 37.26*
Total 477 199 41,72*

No siygnificant difference in the percontage of sex—linked rucessive
loethals was ohsorved in the R=-50244 trcated ygroups whon compared

to the negative control. The increase in the frequency of
recessive lethals over the spontaneous fruquency for theo two

broods of treated group (25 or 50 my/ky) was only 0.01%. Based

on the historical data table presented, 5667 flies should be
sufficient to detect a significant incroase of 0.35% (if the
sponLaneous background for the tester strain is 0,10%). The

sample sizes of the treated groups (8372 to 8476 vials) and the
negativae control (8268 vials) used in this study were adeqguate to
meet the criteria described in making mutagenicity cvaluation of
the test compound. The positive control (0.005M ENMS) produced an
approximately 400-fold incroase in recessive lethals over the
negative control. Therefore, the test compound, R-50224, was not
mutagenic in the SLRL test in Drosophila at theo dose levels tasted,
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conclusions:

The SLRL test used in this study for detecting the sex-linked
lethals in the developing fruit fly betweon the zygyote and the
adult stage appears to follow the general guidelines recommaeded
for the sex-linked recessive lethal test in broaphila melanogaster
(EPA 1982). liowever the following deticiencies in reporting ot
this study should be clarified:

1. The standard wild-type strain of the malo brosophila
(Canton=S oOr oreyun~R) used in this study was not given and should
pe identified in the report.

2. The described procedure for scoring of the F2 generation
was incomplete, and should he clarified. The progeny in the %)
generation should be scored to a £ixod ond point (generally, not
more than 8 days) at 25° C in order to avoid the overlapping of
F3 generation.

3, The study may be up-gracded with submission of these
clarifications.

24/
2 () Ol e
Reviewor: John H.5. Chaen, hVH

Review Scction #1

Toxicoloyy Branch/HED (r8=769)
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Mutaagenicity Evaluation of $C-0224 in Bone Marrow Cytodenetic
Analysis in Rats. Conducted by Jenness B Majgeska, Susan

0 'Tona, and James Tavea. Stauffeor Chemical Co., In Vitro
Toxicology Section, Lnvirommental Health Center, VFarmington,
CT 06032, Soptember 1982, Accession No. 249,802, Report
No. T-10884. Caswell No. 893C.

20

Material Toested:

Trimethylsulfonium carboxymethylaminoethylphosphonate.
§C-0224. Lot 6841-48~3, EHIC-0293-21. T-10884. Purity 58.5%.

Positive Controls:

Cyclophosphamide in water, given by oral gavage at 30 mg/ky.

Nagative and Solvent Controls:

Distilled watef.
Animélsz

Sprague Dawley adult male ratg, Strain CD-CRL: CORBRS CD
(SD)BR, 6 weaks old. Obtained from Charles River Broeding
Laboratories.

Dose:

LDS? = 565 mg/kg. High dose was 1/3 the LDgg (188
mg/kg); intermediate dosc was 1/9 the LDsg (63 mg/kg); low
dose was 1/27 the LDgp (21 mg/kg).

Procedura:

In thae ACUTE STUDY 128 rats were dosod with single dosoes
of the chemical at 3 levels. In the SUBCHRONIC STUDY 32 rats
wore dosed with § consecutive doses at the same 3 levels.
Therce waere 8 POSITIVE CONTROLS. The rats were killed at 6,
12, 27, or 51 hours, or at 5 days after initial dosing.

Three hours before sacrifice the rats were injected
intraperitoneally with 4 mg/kg colchicine. They were killed
with carbon dioxida inhalation.
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The soft tissue and epiphyses of both tibiae were removed
and the marrow was aspirated or flushed from the bone, and placed
in Hank's balanced salt solution, centrifuged and the pellet
resuspended in 0.075 M KC1l, centrifuged again and the pellet then
resuspended in Carnoy’s fixative. After 1/2 hour the fixative
was changed and the cells left overnight at 4°C. Slides were
prepared of the cells, were air-dried, and them stained with 10%
Giemsa at pH 6.8.

1f possible 100 spreads were read for each rat, scoring the
cells for both structural and numerical aberrations. A mitotic
index based on at least 500 cells was recorded.

Data Evaluation and Interpretation:

The testing laboratory describes the evaluation and
interpretation of the data as follows:

“Basically, an attempt is made to establish whether a

substance or its metabolites can interact with chromosomes

to produce gross lesions or changes in chromosome numbers

and whether these are of a type which can survive more than

one mitotic cycle of the cell. All aberration figures

detected by this assay result from breaks in the chromatin
which either fail to repair, or repair in atypical combinations.
The cell transit time for bone marrow is mormally 20 to 24
hours, so an indication of when in the cell cycle a substance
is active can often be obtained based on the time of kill.

*". ... Gaps are mot counted as significant aberrations unless
they are present in a much higher than usual frequency. )
Open breaks are considered as indicators of genetic damage,
as are configurations resulting from the repair of breaks.
The latter inclmdes translocations, multiradials, rings,
multicentrics, etc.

¥ ... Cells with more than one aberration are considered to L -
indicate more genetic damage than those containing evidence :

of single events. Consistent variations from the euploid

number are alsc considered in the evaluation of mutagenic

potential.”




Rosults:

POTAL NUMBERS OF _STRUCTHRAL ABERRATIONS _OBSERVED

TIMK OF SACRIFICH

Duao 6 hr, 12 hr. 24 hr, 48 hr. 5 day
solvent/Vohicle Control 4 2 9 1 1 Vet
21 my/Ky 0 0 1 1 0 b
63 mg/kg- 2 1 0 2 1
188 my/kgy 4 1 4 0 0
Pesltive Control - - 24 - -

As indicated in the above table, $C=0224 did not induce
chromosome aborrations in rat bono marreow cells. Compare with
tha solvent/vehiclo controls, ‘The pesitiva controls, howaever,
show a significantly greatur numbor of abborrations (p < 0.01,
studont's t-tost). 5C-0224 is not mutagonic as detormined by
thiﬂ tast,

Conclusions:

The assay procoedures of thins study appears to follow tho
gencral guidelines rocommonded for the In=Vivo Mammalian Bone
Marrow Cytoyenotic Tost (EPA 1982)., Howovor, the followiny
inadoquacies in reporting of this study must be clarified:

Although mantioned in the roport, the describod procedures
ware not adoquate to assure the top guality of chromosome sproad
for aberration analysis. :

1. Tho hypotonic treatment (0,075 M KCl at 37°C) is intonded
to cause swelling of the cells and spreading of the chromosomes,
1£f the hypotonic treatment is too long or too short, chromogomes
will not be spread proporly.

2., Cell fixation is normally carried out in three changes
of 3:1 methanol: glacial acetic acid, and refrigorated ovaornight
at 4 C. Tho fixed cells woro dispensed on chilled woet slidos
with subsequont flame warming before being stained in 10% Giemsa.

23
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Mutagenicity Evaluation $C-0224 in Salmonella typhimurium (Lot

No. 7269-10). Ames Salmonclla/Microsome Mutagenesis Asgay.
Stauffer Chemical Co. In=Vitro Toxlcology Sec. Report No. T-10847.
Jan. 19, 1982,

Matorinl Tesated:
§C-0224, Lot No. 7269-10. Purity estimated at 90% by weight.

Poasitive Controlgs:

sodium azide, Lot FBA. Eastman Kodak Co.

9~-Aminoacridine, purity = 90%8. Sigma Chemical Co., Lot.
No. 117C-0119.

2-Nitrofluorene, purity = 98%. Aldrich Chemical Co.
Lot. No. 112967, .

2-Aminonnthracene. Aldrich Chemical Co., Lot. No. 061077,

Indicator Orqganisma:

Salmonella typhimurium strains TA-1535, TA-1537, TA-1538,
TA-98, and TA~100 obtalned from Dr. Bruce Ames, U. of Cal.,
Berkeloy, Ca.

Metabolic Activation System Reaction mixture: NADP 4mM;
Glucosc-6=-phosphate 5mM; sodium phosphate buffer 100mM; MgCly
8mM; KCl 34mM; Homagenate S-9 fraction 100 ul/ml.

Procedurc=Plate Test: (Taken from pg. 10 of study report)

Approximately 102 cells from an overnight culture of
each indicator organism strain growing in nutrient broth were
added to separate teost tubes containing 2.0 ml molten agar
supplementerd with biotin and a trace of histidine. 1In
addition, each tube roceived the designated concentration of
tast substance (dissolved in water) and either 0.5 ml of
phosphate buffer (non-activation) or 0.5 ml of a reaction
mixtura containing the 9000 Xg liver homogenate supernatant
(s~9 activation assay). The dose levels of the test compound
in this study were 0.12, 0.37, 1.11, 3.33, and 10 mg/plate in
the absence of the S~9 metabolic activation system; and 0.56,
1.11, 1.67, 3.33, 5.0, 10.0, and 15.0 mg/plate in the presence
of tho 5-92 metabolic activation system., The contents of each
tube were mixed and then poured onto the surface of selective
agar plates and allowed to solidify. The plates were incubated
for approximately 48 hours at 37°C and the colonies growing
on each plite counted. At least 5 doso levels of the test
substance and positive and negutive controls were used in each

assay.
' 24
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Preparation of Liver S:-9 Supernatant (9000 xg):

Spraguc-Dawley male rats or B6C3IF); male mice purchased
from the Charles River Breeding Laboratories were used as the
source of hepatic/s-9.

500 mg/kg Aroclor 1254 in corn oil was injected I.P. to
200 gram rats or 20 gram mice 5 days prior to sacrifice.
They were deprived of food on the evening be fore sacrifice.

80 mg/kg phenobarbital in corn oil was injected I.P.
daily for 5 consecutive days prior to ~acrifice.

At sacrifice the livers of 7-10 rats or 20-50 mice were
aseptically removed and transferred to sterile ice cold 0.15
M KCl. They were washed with 0,15 M KCl, weighed, minced and
diluted with 3 ml of 0.15 M KCl per gram (wet weight) of
liver, homogenized with a Potter-Elvchjem or polytron tissue
homogenizer.,

The homogenate from all animals was pooled prior to
being centrifuged for 20 minutes at 9000 xg at 4°C. After
centrifugation the S-9 supernatant was transferred by pipetting
to storage vials, frozen, and retained at -80°C until used.

Data Evaluation:

Colonies are counted and presented as revertants per
plate for each indicator strain. A dose-dependent ircrease
in revertants is considered necessary to establish mutagenicity.
I1f a chemical produces a response in a single test that cannot
be reproduced in one or more additional runs. the initial
positive test data lose significance.

Results:

Lot. No. 7269-10. Tested directly without S~-9 metabolic
activation system., Solvent/Medium control gave averages of
4, 4, 5, 27, and 98/72 revertants per plate for the 5 strains
of Salmonclla. The test chemical gave similar numbers of
revertants at the dose levels tested (0.12 through 10 mg/plate).
The positive controls (sodium azide, 9-amincacridine, and 2-
nitrofluorene) gave averages of 444, 69, 300, 295, and 442/438
revertants per plate.

When tested with the S-9 metabolic activation system
(rats and mice), no significant differences werc observed)
between the negative controls and the test chemical (0.56
through 15 mg/plate).

In summary SC-0224 (Lot No. 7269-10) demonstrated no
mgtagenic activity when tested in the Salmonella/mammalian
nlcrosome mutadgenicity test.

25
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Conclusion:

The in-vitro Samonella mutagenicity test used {or
detecting the mutagenic activity of the test compound, SC-
0224 (Lot 27269-10) appears to follow the general procaduray
of Salmonalla typhimurium histidine reversion asgay dencribad
by Ames (Ames et al., 1975). ilowever, the following inadequacios
in reporting of this study must be clarified:

1. The described procedures for the preparation of meddia
were unclear aml must be clarified:

(a) The source of nutrient bhroth used in this study
must be identified. The variation in the growth of Amaes
tester strains from the overnight incubation appears to result
from variability in the nutrient quality of the medium.

(t) The selective medium should be Vogel Bonner Madium
E with 2% qlucose. The overlay soft agar should consist of
0.6% purified agar with 0.5 mM L-listidine-lC1l, N.5 mM biotin,
and 0.5% NacCl. \ :

2. The interpretation of results was not alearly givoen.
A test compound which produces nejther & statistically signi-
ficant dose-related increase in the numher of revertanta nor
a statistically significant and reproducible positive responsa
at any one of the test points is consldered non-mutagruic,

A

Sdn s
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Mutageniacity Rvaluation 5G-0224 in Salmonella tvphimurium (1.0t

No, 76146-0901). Ames Salaonella/Microsomne Mutagenesis Assay.
Stauffer Chemienl Co. n=Vitro Toxicology Sec. Report No. T-11070,
Sept.. 21, 19242,

Materinl Tested:

SC~0224, Lot No. 7646-0901., Purity: 19.2% by weight,

Positive Controls:

Sodium azide, Lot PS8A. Eastman Kodak Co.

9-Aminoacridine, purity = 90%. Sigma Chemical Co., Lot.
NO. 117(:-01190

2-Nitroflucerene, purity = 98%. Aldrich Chemical Co.
Lot. No. 112967,

2-Amincanthracene. Aldrich Chemical Co., Lot. No. 061077.

Indicutor Organisms:

Salmonella typhimurium strains TA-1535, TA-1537, TA-1538,
TA-98, and TA-100 obtained from Dr. Bruce Ames, U. of Cal.,
Berkeley, Ca.

Metabolic activation System Reaction mixture: NADP 4mii;
Glucrea~6~phosphate 5mM; sodium phosphate buffer 100mi; MyCLjy
8mM; KCLl 34mM; Homagenate $-9 fraction 100 ul/ml.

Procedure-Plate Test: (Taken from pg. 10 of study report)

Approximately 109 cells from an overnight culture of each
indicator organism strain growing in nutrient broth were added
to separate test tubes containing 2.0 ml molten agar supple-
mented with biotin and a trace of histidine. 1In addition,
each tube received the designated concentration of test sub-
stance and either 0.5 ml of phosphate buffer (non-activation)
or 0.5 ml of a reaction mixture containing the 9000 Xg liver
homogenate supernatant (S-9 activation assay). The dose levels
of the te-t compound in this study were 0.005, 0.014, 0.041,
0.123, 0.:/0, 0.617, 1.111, 1.852, 3.333, 5.556, 10.0, 16.667,
25.0, and 50.0 ul/plate in the absence of the S-2 metabolic
activation system; and the same concentrations in the presence
of the 8-9 metabolic activation system using phenobarbital-
induced rat liver. Using Arochlor 1254 or phenobarbital-induced
mouse liver, concentrations were 0.617, 1.852, 5.556, 16.667 or
50.0 ul/plate. The contents of each tube were mixed and then
poured onto the surface of selective agar plates and allowed to
solidify. The plates were incubated for approximately 48 hours
at 37°C and the colonies growing on cach plate counted. At
least 5 dose levels of the test substince and positive and
negative controls were used in each assay.

27
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Preparation of Liver $-9 Supernatant (9000 xq):

Spraguce-Dawley male rats or BGC31"; male mice purchased
from the Charles River Breeding Laboratories were used as the
source of hepatic/$-9.

500 mg/kg Araclor 1254 in corn oil was injected I.P. to
200 gram rats or 20 gram mice 5 days prior to sacrifice.
They were deprived of food on the evening before sacrifice.

80 mg/kg phenobarbital in corn oil was injected I.P.
daily for 5 consecutive days prior to sacrifice.

At sacrifice the livers of 7-10 rats or 20-50 mice were
aseptically removed and transferred to sterile ice cold 0.15
M KCl. They were washed with 0.15 M KC1l, weighed, .ainced and
diluted with 3 ml of 0.15 M KC1l per gram (wet weight) of
liver, homogenized with a Potter-Elvehjem or Polytron tissue
homogenizer.

The homogenate from all animals was pooled prior to
being centrifuged for 20 minutes at 9000 xg at 4°C. After
centrifugation the S-9 supernatant was tra’ 3ferred by pipetting
to storage vials, frozen, and retained at -5J5°C antil used.

Data Evaluation:

Colonies are counted and presented as revertants per
plate for each indicator strain. A dose-dependent increase
in revertants is considered necessary to establish mutagenicity.
If a chemical produces a response in a single test that connot
be reproduced in one or more additional runs, the initial
positive test data lose significance.

Results:

Lot No. 7646-0901. Tested directly without S-9 metabolic
activation system. Solvent/Medium control gave averages of
13, 5,7, 38, and 163 revertants per plate for the 5 strains
of Salmonella. The test chemical gave similar numbers of
revertants at the dose levels tested. The positive controls
(sodium azide, 9-aminoacridine, and 2Z-nitrofluorene) gave
averages of 988, 144, 872, 662, and 767 revertants per plate.

When tested with the S-9 metabolic activation system
(rats and mice), no significant differcences were observed
between the negative controls and the test chemical.

In summary SC-0224 (Lot No. 7646-0901) demorstrated no
mutagenic activity when tested in the Salmonella/mammalian
microsome mutagenicity test.
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Conclusions:

The in-vitro Samonella mutageniclty test used for
detecting the mutagenic activity of the test compound, 4C-
0224 (Lot #7046-0901) appedrs to follow the general proceduroes
of Salmoncila typhimurium histidine veversion aussay described
by Ames (Ames et al., 1975). However, the following inadeguacion
in reporting of this study must Le clarified:

1. The described procedures for tho preparation of
media were unclear and must be clarified:

{(a) The source of nutrient broth used in this study
must be identified. The variation in the growth of Ames
tester straing from the overnight incubation appears to result
from variability in the nutrient quality of the medium.

(b) The selective medium should be Vogel Bouner Medium
E with 2% glucose. The overlay soft agar should consist of
0.6% purified agar with 0.5 mM L-Histidine-HCl, 0.5 mM biotin,
and 0.5% NaCl.

2. The interpretation of results was not clearly given.
A test compound which produces neither a statistically signi-
ficant dose~related increase in the number of revertants nor
a statistically significant and reproducible positive response
at any one of the test points is considered non~mutagenic.
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§C-0224 Mutagenicity Evaluarion {n the Chinene Hamater Ovary
Cytogcnutic Asnay. Lot BG4 ) =48=3, Btauffer Chamleal Co., ln=
vitre Toxicology Scetlon Report No. T-10875, July 6, 1982,

Procodurg:

Chinese Hamstac Ovary Cells wera malntained fn HAM's P=12
medium (modified by the oninsion of hypoxanthine) suppl emontud
with 105 fotal calf serum, L=glutaming, penieillin, and
streptomycin, Traatment modium is tho above yrowth madium
(nonactivation) or sorum=Crao growth_madim (activation). 'Tha
assay in initiatued by gacding 8 X 102 calls por 75 em? flask in
10 rl of mwedium. Thae activation nystom consluty of an $=9 fraction
of liver homogenatae and nocassary cofactors.,

In a nonactivation assay cultures ara axposed to a test
gubstanca from 2-12 hours, colecamid baing added to the madium or
medium plus chemical 2 to 3 hours prior to fixiny the calls.
without $-9 maetahollc activation doses of 2, 4, and 6 mg/ml of
test substance waru uged. In an activation assay culturas are
exposed to test substancon for 2 hours in a gerum freuv madlum in
the proscence of 5-9 and cofactors. Culturos than are washad at
least twice with phosphate buffor saline and frash mod lum addad,
Colcemid is added 2-3 hours prior to fixing the colls, With s-9
matabollc activation dosus of 2, 4, 6, 8, 10, and 12 mg tast
substance/ml werv used.

In the abervation assay callec ara treated ags ahovo, and 8 to
28 hours after initiating the troatmont colcenid is added to the
cultures and incubation continued for 2-3 hours.

For the sister chromatid exchangu assay, bromodeoxyuridine
(£inal concentration 10uM) is added to the cultures two hours
after initiation of treatment, Incubation is continued for
another 26 hours, and Colcamid is added 2-3 hours prior to harvest.

Colls are collectud by mitotic-shake off, troatad with hypotonic
Kcl, washed twice with mothanol:glacial acetic acid fixative,
dropped on slides, and air dried. The calls thon are stained and
are scored for aberratlions, and 20 metaphascs ara gecorad for
aister chromatid exchanges.
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Renultng
Aburvat iongs

In the non activation portion of the assay ineveaned
aberrations over vonLrols wore gaen at 4 mg/ml (pan,09),

In the activation portlon, ineraased chromorsomal abervations
were soan at ¥, 10, and 12 my/ml,  pao.0l ac 10 and 12 mg/ml.

Sintor chromatid exchange was not dotoermlned,
conclunfonge

The in=vitro cytogenatic assay in CHO culla used tor this
study appears to follow the yenural yuldalinas rucammendud tor
the itn=vitro mammallian cytoyoneties and in=vitro sistar chromatid
oxchango assay (EPA 1982, OKCD 1981). lHowaver, thu tollavwing
{naduquacion in roporting of this study must be clarifiud:

1. Although montioned {n the .oport, tha dessribed procaduren
wore not adoquate to asnure the top quality of chromosoms npraad
tor aborration or ninster chromatid uxchange analysin,

(a) The hypotonie trueatiment (0.07% M KCl at 37 €) in fntended
to cause nwelling of the colln and spreading of Lho chromosomen.
I1f the hypotonie truatment {a too long or too ahore, chromosomas
will not Lo aproad proporly.

(b) coell fixation is normally carried out in threo changas
of 311 mothanoliglacial acatic acid, and refrigoratod ovornight
at 4 C. The fixed culls wore dispensud on chilled woet slidos with
subsoquent flamo wacrming bufore being stained in 10% Giomsa,

2. 1In tho Non-activation Assay treatmont, it is stated that
“Cultures aro exposed to a test substance from 2 - 12 hours", and
that the oxposure time will be indicated on tho raw data. Since
the raw data were not provided, tho uxposure time should bo
included in the report.
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§C=0224 Mutagenicity hivaluation in the Chinene Hamstor Ovary
Cytogunetie Aspay., Lot #7406=10-01. Stauffer Chenleal Co.,
In=vitro toxicology Section Raport Ko. T=11019, July 22, 1982,

Procodiree:

Chinosa Hamstar Ovary Colls wore malntalned {n HAN's P-
12 medium (modiflad by the omblsslon uf hypoxanthiae) gupploemanted
with 10% fetal calf serum, L=glutaming, penicillin, and
stroptomycin., Troatment medlum {5 tho above growth madium
(nonactivation) or sorum=frae growth medtum (antivation).
The avuay in inttiated by sewding 8 X 105 calls pur 7% em?
flask Ln 10 ml of medium, Tha activation gystoem consintn of
an 8~9 fraction of liver humogonate and nacensary cofactorn,

In a nonactivatlion assay culturas aro oxposed to a taent
substance from 2-12 hours, colcemid bueing addod to the madium
or mediwm plus chumical 2 to 3 hours prior to fixing tho
cells., In an activation ausay cultures are exposod to teast
substancaes for 2 hours in a serum free medium in the preguncae
of $-9 and cofactoru., Cultures then are washed at least
twicoe with phosphate buffer sallne and fresh medium added.
Colecemid is added 2-3 hours prior to fixing the cells. With
$-9 metubolic activation doses of 1, 2, 3, 4, 5, 6, 7, and 8
ul tent substance/ml were used.

In the aberration assay cells ara “reated as above, and
8 to 20 hours after initiating the treatment colcemid is
added to the cultures and incubation continued for 2-3 houras.

For the sister chromatid exchange assay, bromodeoxyuridine
(£final concentration 10uM) is added to the cultures two houre
after initiation of treatmont, Incubation is continued forxr
another 26 hours, and colcomid is added 2-3 hours prior to harverst.

Cells are collected by mitotic shake~off, treated with
hypotonic KC1l, washed twice with methanol:glucial acetic acid
fixative, dropped on slides, and air dried. The cells then
are stained and arc scored for aberrations, and 20 metaphases
are scored for sister chromatid exchanges.
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Rasults:
Aberrationss

In the activation assay, increasad chromosomal abarrations
wara gaen at 6, 7, and 8 ul/ml of the Lost substance (p < 0.01).

Sister Chromatid Exchanges No siynifleant inaraase in
aloter chromatld exahangas at the dose levels tonted (1
through 8 ul/ml) in the prasonce of §-9 mai abolie activation ayutom.

Conclusionn:

The in=vitro cytoganatic assay in CHO cells used for
this study appuoars to follow the genaral guldalines recommanded
for the in-vitro mamnal.an cytoyenoties and in-vitro sistor
chromatid exchange asnay (REPA 1982, ouCn 1981). IlHowavar, the
following inadequacies in reporting of thin study must bae
clarified:

1. SC-0224 induces chromonomal aberriations in Chinesn
hamster ovary cells in the praenence of Aroclor 1254 induced
rat liver metabolic activation.

2. Although mentioned in the report, the dascrided
procedures wers not adequate to assuve the top quality of
chromosome spread for aberrvation or sistaer chromatid exchange
analysis. '

(a) The hypotonic treatment (0.075 M KCl at 37°C) is
intended to cause swelling of the cells and spreading of the
chromosomes. If the hypotonic treatment is too long or too
short, chromosomes will not he spread properly.

(h) Cell fixation is normally carried out in three
changes of 3:1 methanol:glacial acetic acid, and refrigerated
overnight at 4°C. The fixed cells were dispensed on chilled
wet slides with subsequent flame warming before being stained
in 103 Giemsa.

3. In the Non-activation Assay treatment, it is statad
that "Cultures are exposed to a test substance from 2 - 12
hours," and that the exposure time will be indicated on the
raw data. Since the raw data were not provided, the exposure
time should be included in the report.
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H4C=0224 Mutagenicity Evaluation In Mouss Lymphoma Multiple Endpoine
Tast=torward Autation Ausay, Seudy t=1004d,  Lot, Nes, T2649=1n
and GB4L=1=3, 1y SEautfor Chemieal Company.  n=Vitro Texicolooy
seoct tong Farmington, Ct.  Feb. 8, losd,

Proucodures

Indicator colls are fron the 1L5178Y (rk /=) cell 1ne trom
the 3.7.2 ¢lone of Kischer L 5178Y calls furnished by bro banalsd
Clive, and are maintafned until neaded in frozen nltrogen,

For matabolic activation to the treatment madium aro addod =
Y homoyanats, 240 uy NADP, and 450 uy {nocitrate,

The test compound was tostod for mutagenic effectn on L5174y
(TK*/=) mouna lysphoma culls in vitro. ‘Tho invuestigation. wore
porformed with microsomal activition at concontrationn of 0,37y,
09750' 105(" 3.00' 6.“0' “o”' qu’, 9,0, "-5, aned 10 mu/“il and
without microsomal activation at concuntrations of 0,375, 0.7%5,
1.50 3.0, 6.0, 7.0, 8.0, 9.0 and 10 mg/ml, 7The mutagonicity tast
was carried out by treating L5178Y (rR /=y ?ulln with tho nsoelected
concuntrations at a cell denasity of 12 X 10% cully for 4 hourn,
Following e¢xponsurv the substance is removed and the colls are
rosuspondaed in 40 ml of madia. A portion of the coll suspansion
ig usod for tho forward mutatlon assay deseribud by Clive (Clive,
ot al, 1975 and 1979).

Evaluation:
Mutation Assay:

To be acceptable, the cloning efficioncy af solvent/vehicle
controls should be 75% or yreater. Values greater than 100% avu
possible becausu of errors in cell counts and dilutions in cloning.
Cloning efficiencies in the range of 50% to 70% may beo conditionally
acceptable. Generally in order to call a susbtanceo non=mutayanic
it should be tasted within a dose range which inducos 80% to 90%
toxicity at tha higher limits unless prevented by insolubility.

tK*/= Mouse Lymphoma Mutation Assay: A substanze is considored
mutagenic if it procduces a dose-depondent increaso in mutation
frequency over 3 doses to a level at lceast 2.5 times the
solvent/vehicle control.
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Rosul ks
1. Toxicity wag seen at doguy vxceeding 7 mg/ml,

2, In the dirvet ansay, insufflctont effuct way suen to
indicate a positive resule,

3. With metabolle activation thure was a significant
roproducible incrvase In mutation rrequancy. Thin indicatesn
mutagunicity at the thymidine kinane locus in LSUTUY moutde lymphoma
colls under $=Y rat liver metabolic activation,

Concluninnag

Tha assay used to evaluate the mutagonic activity of the
tost cnmpnynd, S5C=0224 (Lot 87269=10 and 6841=48=3) in the
L5178Y/1K*/™ moune lympheoma culls with and without 89 metabolle
activation systoem, appears to follew the procuduras dencribed by
Clive (1975 and 1979). However, thy data presonted in Table 4
ware confusing and imust be coreected. Thuege data presuma to hn
the rosyles of ropoatoed atudy undar activation tunt conditions
i{nstead of the raesulty from non-activation asnay.
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H4C=0224 Motrphological Tranafoarmation of WAL/ ST Callas, (Lot 8724
10).  Repart T=10849, Gragtlve Chemieal Coo, 10 vitro ‘Ttoxiuology
yection, tarmington, Ct, January 4, 19u2.

tndicator Colln Yaads

1=1 subclone of clone A=31 of HALIY/ 3T mouna culls obtalned
from Dr. Takeo Kakunaya pf NCL, or thu B pelong C=14 of clone BEIE N

Modiums

Eagla's Minimum Easential tedlun supp lomantad with 10% tetal
bovina sarum or nuvw born calf serum, glutaming (2mM), puniclllin
{100 units ml), and stroptomycin (100 uy/ml).

Dose Selection:

Disghas are souded 24 hours bufore dosing with 200 culls peor
dish. Atter 3 days aoxposure to the test substance tha culln are
washod and ingubated in growth madium tor an additional 6=10
days. Whon the colonies roach adoquato aize (3 to 7 mm), the
platas are £ixad, stained, and counted . Relative survival of
aach doge = na, of colonian aggg}viqq_grgggggqg

mo - Tof Golontut (N Trivant/vohicin control dinhes.

Trangformation Aanay procudureas posce iboed by Kakunaga (1973).

Colla are plated at dangtey of 1 X 104 colls/r=-25 £lask 24
hours prior to rroatment, Piftoun {lasks arv treatod for gach ot
the 5 doses of tho test chumical (0,313, 0.63%, 1.25, 2.50, and
5,0 mg/ml), a positive control, and two nayat ive (solvent/modium
and medium) controls. Attor 3 days exposure, the ceolls aro
washed and refod. Plasks are rafed twico waokly for 4-6 wooks.

The assay is thon fixed unleng rransformod foci have not beaen
obsurved in positive control flasks. A concurrent toxicity aasay
for the solvent/vohicle control and treatment dosas may be included
with each transformation.

The rasults wore presontod as the number of focl por sat of

cultures for oach dosa laevel. The medium/solvent control and
positive control, 3-mothylcholanthrene, weru run concurrantly.

30
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« 3 mg/ml was the lowest toxic dosa.

2. Thare was no Incruasnd numher o€ trandformed foul over
controls in the treated Balb/ir3d cell culturs whan compared to
the negative control,

Conclusionss

Tho assay which ovaluates the test compound for iia ability
to induce mallynant transtormation of Balb/313 cells in vitro
appears to follow tho guneral procuduras doseribhed by RKakunaga
(Int. J. Cancer 121463, 1973). Howevaer, the fullowing inadequacion
in reporting of this study must bo clarified:

Two difforent culture vossols (dishes or T=25 tlask) ware
mentioned in this roport. TIf the dishes were employed in thing
study, C0 concuntration, temparature and rolative humidiety are
critical factors in maintaining tho proper coll growth, The
specific incubator for propagiting tho cell culturcs should bo
ldentified. :

.....

Roland A. Geanat, D.V.H.
Vataerinary Modical olficer
Roviuw Soction #l

Toxicoloyy Braneh/HED (T§=769)
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Acute Otal Toxicity of H0=0244 4=10 Formulatton in Male
and Female Sprague=tawley Ratn, Conduvtid by S, Lorenson,
Wod e Jonus, D Crume, and T.R, Bitluw. Staufler Chaemical Co,
R lehmond Toxicology Labaratory, Richmond, Calitovnia.  Report
t=11189., November, 942, Accussion No. 249803, Canwall Nea,

893 C.

Matarial Tentod:

C=0224 4LC. Lot 8 BOL4=42,  Formulation contalnn 41,4%
w/w trimethylasultaniunm carhoaxymethylaminomathy L phiosphonate,

Procoeduras
Male Ratss

Aftor 16=18 haours fasting ton malu rata par dosa luyal
wore troated by oral gavage at the ratu of 6%0, 800, 900,
and 1000 mg/kg formulation suspandud in corn otl. Twenty
rats ware doned with watar (or negative contruln, Mortality
was 8/10, 6/10, 4/140, and 0/10 for dosen af 1000 mg/kg, 90U
mg/kyg, 800 mg/kKg, and 650 my/kyg, renpectivaly., The oral
LDgq for male rats was 846 mg/ky, with 95% confidonco
limits of 762«940 my/ky.

Femalo Rata:

Aftor 16-18 hours tasting, ton fomale rats per dose
lavel werue treated by oral gavage at thu rate of 1000, 900,
800, 700, and 650 my/kg formulation suspunded in corn oil,
Twenty rats wore dosed with wator for nugativae controls.
Mortality was 8/1u, 7/10, 7/10, 0/10, and 1/10 for doson of
1000 mg/kg, 900 my/ky, 800 my/kg, 700 mg/kg, and 650 mg/kg,
respectively. The oral LDsg for fumale vats was 805 my/Kg,
with 953 confidence limits of 726-892 mg/ky.

Clinical 8igns:

All mortalitios occurred within 24 hours. Clinical
Signs wore depresaion, hypopnoa, ptonis, piloeroction; ataxia,
and occasionally tremors and prostration. Survivors appuavad
normal by days 5 or 6.

Necropny findings in rats dying on test wore darkenad
lungs, livera, and spleens and cloar fluid tn the GI tractis
of rats on the high dose levels. Thero wore no visible
losions in rats on the lowur dose levels or in those surviving
to 14 days.
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twenty males and 20 femalos doded with water appearad
normal thronghuut tha ld=day obgarvation pariod and on necropsy

at dﬂy 140

The data meut Coro=Minimum Standards,

Toxielty Catuogory IIT.
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Actte Dogmal Toxjelty of 8C=0224 =10 Formalarion in
Stauffland Albino Rabbhits = Abraded fGhin,  Copducted by T,
Billew, ot at.; Stauffer Chemical Coop Hivhmond Todtaeology
Laboratory: Richmond, Californi.a.  Repoct T=11109,  Noveaber,
1982, Acucansion No. 249303, Caswell No. 893 C,

Material Testad:

§C=0224 4LC. Lot #8014-42. Formilation contailns 41.4%
w/w trimethylsulfonium carboxymathylamlaomathyl phosphonate,

Procadures

Four male and femala Stauffland albino rabbltn per dpde
lovael had the test material applied to tha celippod abradeaed
abdominal a%in undor a protective cover., Dose lavals ward
1200, 1000, 8OO, 650, 550, and <50 mg/hy body waight. ‘Thyeo
male and 3 famala rabblita sorved aa zern Jdone controls.
After 24 hours tha binder and the tedt maverial ware removad,
tho treatmunt sltes ware {napectad for treltatlon, and the
abdomony wure vewrappad In a gauza binder, Threa days later
the gauzae bindar was ramoved and the rahbltys warae obsorvad
for 14 days following fnltial treatmunt., Necropalua wore
porformed on all rabblits that died during the atudy and on
all survivors at 14 days.

Results:

Four of 8 rabbits died at 1200 mg/kyg: 4 of 8 at 1000
mg/kg; 3 of 8 at 800 ma/kg: 2 of 8 at 050 mg/kg: and 1 of 8
at 550 mg/kg. There was no movtality at 450 mg/kg or in the
controls.

Nocropay Effects seon in rabbits that died during the
study inciludued pale lunga in 2 vabbita at 1000 mg/kg: a red
and purplo avva betweon tha right kidney fat and abdominal
wall in 1 rabbit at 1000 mg/kg: darkenad lungs in 1 rabbit at
800 mg/kg: and roddenad gallva in 1 rabbit 2- 800 mg/kg. A
red and purple area also was seon on the in .de wall of the
abdoninal cavity in 1 rabbit on 550 mg/kg. No other f{indings
were soon On Necropsy.

Clinicnl Siqns were mild to seovore depraesalon in some
rabbits at all t catment leovels. Sallvation, proatration,
and traemors also were saean in aome rabbits, with no particular
regard to doso leovel. .
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Local Derml B foat s wath o i L vo moderaty ovythema and 8
mi T Co A a2 ouess exponii, but, without
any relaton Loy g boved

N elinteal, necgopey, or devmal ofltucls weru seen in
the controld,

Ly (abraded akin) = 1001 mg/kyg = male and female

rabbits combined., 95% contidence Limita = 759 =~ L1483 ng/lg.
Acute Darmal Toxielty of sE=0224_ALe Formulation in Stauflland

u
Albing Habhity = fntact ki

pena

This portion of the study was conducted in the same
mannuer as for the abeadued skin,  Doses of 2000, 1850, 1700,
1500, 1200, 1000, and BOO my/ kg wara used. Mortality was 8/8
at 2000 mg/kea; 6/8 at 1850 mg/kyg; 4/8 ae 1700, 1500, and 1200
my/kgs 2/8 at 1000 and 800 my/ K.

Phe acute dormal Lbsg in intact skin was 1316 my/kqg,
with 953 confidonca limits of 1007-1722 wej/kg.

Clinieal signe and necropsy L(indings in rabbits treated
on intact skin were similac to those with abraded akin.,

Combined Lbgg, itntact and abraded skin = 1279 my/kyg, Y5°%
conf tdence limits tor Lbhyg # 999-1639 my/kqg, Difforcences
butweon intact skin and abraded shin rabbils were not
atatistically significant at p > 0,05 (by method of Litchtield
and Wilcoxonl.

Conclusions:
Sconc usaons

1. Acute dermal LDgg in male and female rabbits (intact
and abraded skin) = 1279 my/kg. 95% confidence limits for
LDgy = 999-1639 my/ky. permally, the formulation is slightly
more acutely toxic than the technical chumical.

2. Toxicity Category I1.

3. Stucd: meets Core Minimum Requirwacnts.
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Primary Skin Devitation of SCw0224 = 4L Farmglation in .
Staut 1 l.."x.n}.l":\lhi no Kabbilt,  donducts ) by Tee illow and D,

Crume ), SCaT ey Thomedl Co, Richaond Toxicology Laboratory;
Richmand, Calitornia. Report T=11189.  November Yy,

Accuension No, 249,803, Caswell Noo Hv3C,

Material Testod:

SC=0224 ALC. LotkB014=-42, rormulation containg 41,4% w/w
trimothylsulfonium carboxymethylamino methylphoasphonate;

Proccdures:

Twenty-four Hour Hxposures

six Stauffland albino rabbits were used in the study.
one-half ml of $C-0224 4LC formulation was placed on an
abradoed site and an intact site and covered with a one-inch
squarce gauze patch. This was secured by adhesive tape and
wrapped with rubbevized damming for 24 hours. After 24 hours
the coverings and test material were removad and the reactions
scorud. The site reactions were alsn scored after 72 hours.

Resulls of 24-Hour Rxposurae:

At 24 hours mild to moderate erythema and edema weroe
seen in the intact and abraded skin of the 6 rabbits. At 72
hours mild edema and scar tissue were scen in all rabbits.
The Primary Irritation Score (Draize) was 2.92,

Four-Hour Exposurc:

The previous procedure was also conducted with an exposure
time of 4 hours and observations and scoring being made after
4 hours, 24 hours, and 72 hours.

After 4 hours mild to moderate erythema in 5 rabbits and
cracked skin in 1 rabbit werce seen in the intact and abraded
skin. At 72 hours, mild erythema was scen in 4 rabbits and
moderate erythema in 1 rabbit. One rabbit was found dead
prior to the 4-hour reading. The primary irritation score
was 1.27.
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Conclugions:
1. 8c-0223 4LC Eormulation
2. Toxicity Catcgory [II.
3, Data are Core Minimumn.

Primary Eye Irritation of s$C-022

003578

ig a moderate dermal Lrritant.,

4 4LC Formulation in Stauffland

Albino Rabbits. Conducted by 7.
Stautfer Chewlcal Cornpany. Rich
Richmond, California. Rueport T=-
Accession No. 249,802, Caswell

Material Teceted:

SC-0224 4LC. Lot #8014-42.

w/w trimcethylsulfonium carboxyme

Proceiiure:

R. Dillow and D. Cruma,
mond Toxleology Laboratory.
11189, November, 1982,

No. B93C.

Formulation contalns 41.4%°
thylanlnomethylphorphonnta;

Nine rabbits were treated by placing 0.1 ml of the
formulation inside the lower lid of one oye of vach rabbit,
In 3 of the rabblts the eye was washed with water 20-30
seconds after exposure, and in the remaining 6 rabbits the
eye was not washed. Untreated eyes scerved as negative

controls. The cornea, iris, and

conjunctivace were obsaerved

at 24, 48, and 72 hours, and at 4, 7, 10, 14, 16, 17, 21, and
24 days after trecatinent. Scoring was according to the methed

of Draize.

Results:

In the six rabbits whose eyes were not washed mild to

severe corneal opacity, moderate

iritis, and moderate to scvare

conjunctival irritation were secn. This persisted through 10
and 14 days, with moderate to severe corncal opacity and mild

conjunctivitis still observed in

2 rabbits at 24 days.

In the three rabbits whose eyes were washed, mild cornoal
opacity and mild iritis were produced in 2 rabbits, with mild

to scvere conjunctivitis secn in

all 3 rabbits. By day 24

the only observation in thegse rabbits was mild conjunctivitis

in 2 rabbits.
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Conclusions:
1. $C-0224 4LC formulation is very corrosive to the
eye, producing corneal opacity, iritis, and severe conjuncti-

vitis. This is in contrast to the technical chemicai which
is only mildly irritating to the eye.

2. The irrftation and corrosiveness is reduced somewhat
by washing the eyes.

3. Toxicity Category I.

4. The data are Core Minimum.
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