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

004106

OFFICE OF
PESTICIDES AMD TOXIC SUBSTANCES

MEMORAND!M

SUBJECT: Acute, Subacutz, Mutagenicity, and Teratology Studies With Folpet.
Accession Nos. 253165, 253166, 253167; CASWELL #464,

T0: Henry M. Jacoby (21)
Registration Division (TS-767)

FROM: D, Stephen Saunders Jr., Ph.D. i
Toxicologist, Section V . ?/Sﬁ’"&iz'é’ :
~1%-50

TOX/HED (T7S-769)

o %
THRU: Laurence D. Chitlik, DABT 1

Head, Section V v 7(4,,
TOX/HED (TS-769) ,:/c“*/ by
and

Witliam L. Burnam, Chief
Toxicology Branch
Hazard Evaluation Division (TS$-769)

Chemical: Folpet (Phalitan, Folpan; N-{trichloromethyl Jthiophthalimide).

Action Requested

Review the studies 1isted below that were submitted in support of the
registration of Folpet. All studies were done with the technical grade of
Folpet, with the exception of the acute and subchronic imhailation studies,
wnich were done with the 50% WP,

Study type Study Nc.
1) Acute oral LDgg~ rats S-2151
2} Acute dermal LDgp- rabbits S-2152
3) Primary eye irritation- rabbits $-2074
4) Primary skin irritation- rabbits 5-2075
5} Acute inhalation- rats S-£48
6) Dermal sensitization~ guinea pigs SGCO 63/11:39
7} Teratology- rabbits 303-002
3) In vive cytogenetics- rats FR1=225-C0T-03-32
9) Reverse mutation- Salmonelia S-1261
10) Subacute inhalation~ rats CHR-2/747: 3

In addition to the studies listed aoecve, a proposad lebel was submitted for
review,
{con't)
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Discussion/Recommendations

It is recommended that Folpet be considered for Special Review. A posi-
tive mouse oncogenicity study has been submitted and reviewed (memo of 7-19-83
W, Teeters to H. Jacoby). A dose-related increase in the incidance of malig=-
nant duodenal adenocarcinoma, a rare type of tumor in mice, was demonstrated
in that study. In the present submission, pasitive teratogenic findings of
hydrocephalus in rabbits were reported with only minimal maternal toxicity.
Also included in the present submission was a reverse mutation study in bac-
teria which demonstrated that Folpet was a direct-acting mutagen (i.e. no meta-
bolic activation required for mutagenicity). These findings are consistent
with a proposed machanism of toxicity for Folpet, and its structural analogue
Captan, which suggests that under alkaline conditions (such as are encountered
in the intestine) thiophosgene, a highly reactive metabolite, is liberated.
Reactive metabolites that bind covalently to tissue macromolecules have been
implicated as a mechanism of toxicity for a number of toxic chemicals,

In order to get a rough estimate of the teratogenic risk of Folpet, we
have calculated a Margin of Safety (10S) for some common foods using tolerances
currently esatbiished for Folpet on these foods, It should be noted that there
are tolerances for many more foods than those listed below. Serving sizes were
obtained from the "Family Food Buying® guide, Home Economics Research Report
#37, USDA (1977). Some ccmmon foods with established tolerances for Folpet
were selected from the list below, and combined to form a hypothetical dietary
intake in a single day. Estimates are based on an average body weight of 60 kg
for a pregnant female.

Tolerance Grams/ Human dose Margin
Foed {ppm) serving (ug/kg/day} of Safety
Onion 50 67.3 56.0 178.6
Celery 50 170.0 141.7 70.6
Lettuce 50 79.0 65.8 152.0
Tomato 25 227.0 94,6 105.7
Grape 25 90.8 37.8 264.6
Avocado 25 103.3 43.0 232.6
Apple 25 151.3 63.1 158.5
Raisins 25 141.7 69.0 144.9
Cucumber 15 162.3 40.6 246.3
Squash 15 106.8 26.7 374.5
Oranges 15 259.4 64.9 1i54.1
Grapefruit 15 227.0 56.8 176.1

If a person were to eat a single serving of onion, celery, lettuce, tomato,
cucumber {e.g. a salad), grapefruit, and apple in one day, the total dose of
Foipet consuned would be 518.€ ug/kg/day. Based on the rebbit teratology NOEL
of 10 mg/kg/day, the KOS of such a dief would be 10/0.52 = 19.3. Cther combina-
tions are, of course, possible. However, it is clear that the large tolerances
currentiy established for Folpet on a number of common foods are not supported
by availzble toxicolgical data.
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An oncogenic risk assessment for Folpet is in progress but will not be
completed until around Jan. 1, 1985. Based upon preliminary risk calculations,
this reviewer has strong concerns as to the oncogenic potential of this compound.
Further, if one considers the positive teratogenic and mutagenic findings for
Folpet, its proposed mechanism of toxicity, and the substantial residue toler-
ances currently established for this chemical, Folpet appears to be a strong
candidate for Special Review.

DER Summary

1) The acute oral study (#5-2151) was classified as Core-Hinimum data.
The LDgg for male rats was calculated by the investigators to be 43.8 g/kg,
and for females was 19.5 g/kg. These values correspond to Toxicity Category
IV (>5.0 g/kg).

2) The acute dermal study (#S5-2152) was classified as Core-Guideline
data. Tne dermal LDgg in rabbits was determined to be >5.0 g/kg, the only
dose tested. This value corresponds to Toxicity Category III (2.0 - 20.0 g/kg).

3) The eye irritation study (#5-2074) demonstrated that reversible cor-
neal opacity occurred in unrinsed eyes, with a maximum Draize score of 16 at
72 hours., Rinsed eyes exhibited no corneal opacity, and the Draize score at
72 hours was 0.67. All effects were raversible by 14 days. These findings
correspond to Toxicity Category LI.- This study was classified as Core-
Guideline data. : -

4} The primary skin irritation study (#S-2075) was classified as Core-
Guideline data. The Primary Irritation Score (PIS) was O for abraded or intact
Skin, wnich corresponds to Toxicity Category IV,

5) The acute inhalation study (#S-648) was classificd as Core-Supplementary
data. MNo measure of particle size was reported, and only one dose level was
tested. Agency guidelines allow for single-dnse limit testing of 5 mg/L for a
four-hour exposure period, in contrast.to this study in which a single dose of
13.6 mg/L for 1 hour was used. No calculation of LCgg was possible from
these data.

6) The skin sensitization study (#S0C0 63/11:69) was classified as Core-
Guideline data, Folpet vas determined to be a skin sensitizer, and cross-
reactivity with Captan was demonstratad.

7) The rabbit teratology study (#303-002) was classified as Core-Minimum
data. A dose-related increase in the incidence of fetuses with hydrocephalus
and related skull maiformations was nated in 1itters from the mid and high dose
dams. These dems exhibited only minimal maternal toxicity. The incidences of
malformations vere higher than concurrent study conirols or historical control
data supplied by the investigating labcrztory. The teratogenic/fetotoxic KOEL
was 10 mg/kg, znd the teratogenic LEL was 20 mg/kg. The maternal LEL was
gestablisnhed as 20 mg/kg based on alterations in food consumption and body
waight gain during gestation. Ho other toxic signs or lesions were noted in
tregted dams. The meternal HOEL was 10 mg/¥g.

{con't)
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8) The in vivo cytogenetics study (#MRI1-225-CCC-83-32) was classifie gé)f;
Unacceptable. Although no chromosomal abnormalities were demonstrated, the
doses used in the study were not sufficient to produce any toxic effects in
the target tissue, the bone marrow. The high dose in this study was 2.0 g/kg,
in contrast to the range-finding study in which rats survived a single oral
dose as high as 16 g/kg, or the oral LDgg of 20-40 g/kg in rats.

9) The reverse mutation study in Salmonella (#S-1261) was classified as
Acceptable. The data clearly demonstrate that Folpet is a direct-acting mutagen.
owever, because no assessment of the effect of metabolic activation was provided
in this study, a gene mutation study in which the effect of metabolic activation
is assessed will still be required. Therefore, this study does not completely
satisfy the minimum data requirement for gene mutatiom testing. °

10) The subacute inhalation study (#CHR-2/74725) was classified as Core-
Supplementary data. Rats were allowed a 12-day recovery period before necropsy;
only one dose level was used, histopathological examination was inadequate, no
serum chemistry or urinalysis determinations were donre, no food consumption data
and no individual animal data for physical signs were submitted. No treatment-
related lesions were noted at the single dose of 0.048 mg/l. for 5 days/week
for three weeks,

11) The proposed label is consistent with established guidelines for acute
hazards, However, in consideration of potential chronic hazards associated
with this compound, Toxicology Branch defers further comment on the proeposed
Tabel until completion of further review. .

HED/TOX:DSS:DISK 6:11/21/84
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Study Title: The Acute Oral Toxicity of Chevron Folpet Technical (SX-1356) in
Adult Male and Female Rats.

Accession No.: 253165

Study No.: S-2151

Sponsor/Contracting Lab.: Chevron Chemical Co./Chevron Environmental Health
Center, Richmond, California.

Report Date/Submitted: 3-4-83/5-2-84

Test Material- Folpet technical, a pale yellow powder, code SX-1346, 91.2% a.i.

Test Animal- HMale and female Sprague-Dawley derived rats {Simonsen Labs.,
Gilroy, CA.); 5/sex/group.

Doses Tested- 0, 5, 6.5, 8.5, 11.2, 14.8, 20.0, 26.5 g/kg (gavage, 22.0 or
52.6 ml/kg).

Methods

A photocopy of the submitted methods is appended. The protocol used in
this study was reviewed and found to be deficient in the following point(s):

1) The submitted study is actually composed of two separate studies: cne
initiated on 8-19-82, with doses of 5.0 to 8.5 g/kg in a volume of 22.0 ml/kg,
and a second study initiated on 1-13-83, with doses of 11.2 to 26.3 g/kg in a
volume of 52.6 m1/kg. In principle, dose-response studies should be conducted
such that all doses are given to the same population of animals under identical
conditions of treatmant. This was not the case in the present study. However,
given the low degree of acute toxicity of the test article, this deficiency
does not alter the interpretation of the study.

Results

A. Mortality- The effect of the test article on animal survival is presented
in table 1. "1Re oral LDgg for males was calculated by the investigators to be
43,8 g/kg (95% c.i. = 3.5 to 556 g/kg), and the LDgg for females was calculated -
to be 19.5 g/kg (95% c.i. = 7.5 to 51 g/kg).

Because of the large 95% confidence interval for the male LDgg value, the
male and female LDgg values were recalculated by Dr. Herbert Lacayo of the
Toxicology Branch Statistics Team using the SAS packaga. By this method, the
male LDgg was calculated to be 30.76 g/kg, with a 95% c.i. of 19.5 to 7.42 x
10il g/kg, a nonsensical result cue to the non-iinear response of the mzies,
For females, the LDgg was calculated by Dr. Lacayo to be 19.50 g/kg, with a
95% ¢.i. of 12.6 to 205.1 g/kg.

el
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Table 1. Effect of Oral Folpet on Animal Survival to 14 Days?

Dose Mortality
Experiment? g9/kg Males Females
1 0 0/5 0/5
2 0 0/5 0/5
1 5.0 0/5 0/5
1 6.5 0/5 1/5
1 8.5 0/5 0/5
2 11.2 1/5 2/5
2 14.8 0/5 3/5
2 20.0 3/5 3/5
2 26.3 1/5 2/5

adata excerpted from tables 3 and 4 of submitted study.

bexperiment 1 initiated 8-19-82; experiment 2 initiated 1-13-83.

B. Physical Signs and Body Heights- Signs noted in animals given doses of
11.2 g/kg or greater included decreased motor activity, diarrhea, reduced food
intake, and ocular discharge.

An apparent dose-related decrease in body weight gain was noted. However,
pecause the test animals came from two separate populations with unequal body
weights at study initiation (experiment 1 initial B.W. = 274 + 4 grams, experi-
ment 2 initial B.W, = 227 + 4 grams), and the volumes of administration were

different in the two experiments the apparent dose-related effect of the test B §
article on weight gain is not scientifically valid. PR

C. Pathologic Findings- No significant treatment-related effects were noted
on gross or microscopic examination.

Conclusion

The oral LDgg of technical Folpet in rats was calculated (by the investi-
gators) as follows:

Males: 43,8 g/kg (3.5-556 g/kg)
Females: 19.5 g/kg {7.5-51 g/kg%

These values correspond to toxicity catagory IV (>5.0 g/kg). U

Classification: Core-Minimum Study conducted in two separate phases.




v,

r@Q &:9§73 > "lffi“

MATERIALS AND METHODS

A.

Materials

1. Test Material: The CHEVRON Folpet Technical used in this study
was a pale yellow powder, coded SX-1346. It was supplied by
Chevron Chemical Company, Ortho Division, Richmond, California,
and was received on May 21, 1982,

2. Vehicle: The vehicle used was 1% carboxymethyl celjulose (CMC} -

in distilled water. This vehicle is known to meet all EPA
specifications for testing [40 CFR 163.80-3, (b){(3){iv)].

3. Animals: Young adult male (208-295 gms) and female (198-
248 gms) Sprague-Dawley derived rats, supplied by  Simonsen
Laboratories, Gilroy, California, were used in this study. They
were allowed a conditioning period of 16-24 days prior to dosing
in our Tlaboratory. The males were 57-89 days old and the
females were 84-89 days old at the time of dosing. The animals
were housed individually in wire-bottom cages in an air-
conditioned room maintained at approximately 21°C, and the
relative humidity ranged from 51-78%. The animals were on a
12-hour light/dari cycle. The animals had free access to Purina
Laboratory Rodent Chow #5001 and water except during the over-
night period prior to dosing when only water was available.

Methods

General procedures for animal husbandry, identification and randomi-

zation and retention of samples and raw data are presented in
Appendix A.

Single doses ranging from 5.0 g/kg to 26.3 g/kg of the test material
diluted in 1% carboxymethyl cellulose in distilled water at concen-
trations ranging from 227 mg/ml to 500 mg/ml were administered
intragastrically to groups of five fisted rats of each sex approxi-
mately 6-9 hours after the onset of the 1light cycle. Five fasted
rats of each sex were dosed with 22.0-52.6 ml/kg of 1% carboxymethyl
cellulose in distilled water ana served as the controls. The ani-
mals were observed frequently on the day of dosing and at least once
each morning and late afterncon for 14 days after treatment, except
on weekends, when the animals were observed once daily. The LDSO,
slope an?1$5% confidence limits were determined using the method of
Berksoa (1).

The animals were weighed prior to dosing and at 7 and 14 days after
treatment. The body weichts of the treated animals in groups with
complete survival wera compared to controls using a Studeat t-test.

004106
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animals that died during the study and all survivors sacrificed
following the 1l4-day obscrvation period were examined for gross
pathological changes. The following organs and tissues were exam-
ined: skin, spleen, pancreas, stomach, small and large intestine,
Jiver, adrenals, kidneys, gonads, uterus or seminal vesicles, blad-
der, heart, thymus, salivary glands, lungs, trachea, thyroid, and
fat, . )

The study was initiated on August 19, 1982, and completed on
January 27, 1983. .

RESULTS

The mean {+S.D.) volume and weight of the test material administered to
each group of animals are given in Tables 1 and 2. The LD50 and 95%
confidence 1imits were 43.8 (3.5-556) g/kg for males (Table 3} and 19.5
(7.5-51) g/kg for females (Table 4). The slope and 95% confidence
Timits were 4.7 {0.27-81) for males and 3,5 {0.62-19) for females. At
the highest dose level, the -incidence of mortality leveled off,
suggesting that the extent of absorption due to the low solubility of
the test material 1in aquecus solutions rather than the dose was a
V1imiting factor. ‘

Signs of toxicity observed during the study that were atiributed to
treatment with the test material were: decreased motor activity,
reduced food dintake, weakness, ocular discharge, nasal discharge,
dyspnea, scruffiness, discolored fur, chewed feet and toes, collapse,
and death. The mean body weight of the males dosed at 6.5 g/kg was
significantly less (p £0.0l) than that of controls at 7 and 14 days
after dosing. There were no other significant differences in mean body
weights between groups (Tables 5 and 6). At necropsy, stightly grainy
livers and kidneys were observed in some animals. Histopathological
examination of these tissues revealed no wmicroscopic changes that could
be attributed to treatment with the test material (Appendix B}.

REFEREHCES

{1) Berkson, J., Tables for use in estimating the normal distribution
function by normit analysis. Biometrika, 44: 411-435, 1957,
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Study Title: The Acute Dermal Toxicity of Chevron Folpet Technical (SX-1346) in
Adult Male and Female Rabbits.

Accession No.: 253165

Study No.: S-2152

Sponsor/Contracting Lab.: Chevron Chemical Co./Chevron Envirommental Health
Center, Richmond, California.

Report Date/Submitted: 10-11-82/5-2-84

Test Material- Folpet technical, a pale yellow powder, code SX-1346, 91.2% a.i.

Test Animal- Male and female New Zealand white rabbits (Nitabell Rabbitry,
Hayward, CA.); 5/sex/group,

Doses Tested- 5 g/kg (dermal), only dose tested.

Methods

A photocopy of the submitted methods is appended, The protocol used in
this study was reviewed and fourd to be deficient in the following point(s):

None.
Results

Mo deaths or other signs of toxicity were reported. Body weight gain was
equal among control and treated animals. Hyperkeratosis, non-suppurative
dermatitis, and acanthosis (thickened skin) were noted in treated females only
upon histological examination of treated skin.
Conclusion

The dermal LDgg of technical Folpet in albino rabbits was >5.0 g/kg, the
only dose tested. This value corresponds to toxicity catagory III (2.0 -
20.0 g/kg).

Classification: Core~Guideline

s
v/

«




00410t

1V. MATERIALS AND METHODS

A

Materials

1. Test Material: The CHEVRON Folpet Technical used in this study

was a pale yellow powder, coded SX-1346. It was supplied by
Chevron Chemical Company, Ortho Division, Richmond, California,
and was received on May 21, 1982.

2. Animals: Young adult male (2.16 to 2.61 kg) and female (1.99 to
2.59 kg) New Zealand White rabbits, 10 to 12 weeks old were used
in this study. The animals were obtained from Nitabell Rabbitry,
Hayward, California, and used after a conditioning period of 15
days in our laboratory. The rabbits were individually housed in
wire-bottom cages in air-conditioned rooms where the temperature
was maintained at approximately 21°C, and the relative humidity
ranged from 65-77%. The animals were on a 12-hour light/dark
cycle. The rabbits were given a daily ration (approximately 115
grams) of Purina Laboratory Rabbit Chow #5321 and had free access
to water.

Methods g

General procedures for animal husbandry, identification and randomi-

zation and retention of samples and raw data are presented in
Appendix A, )

The fur on the trunks of five male and five female rabbits was
clipped the day prior to testing. On the day of testing, the
exgnsed skin was abraded with a hypodermic needle. Five grams of
the test material per kilogram of body weight were mixed 1:1 (w/v)
with physiological saline and appiied to the trunk of each animal.
The material was held in contact with the animal's skin by a plastic
sheet wrapped around the animal's trunk, and paper towels were wrapped
over the plastic sheet to prevent tearing., The mean weights (+5.D.)
of test material administered were 12.2 {0.63) g (males) and

11.6 (0.95) g (females). The animals were dosed approximately 9-11
hours after the onset of the Tight cycle. Five male and five female
clipped and abraded rabbits, treated with 5 ml/kg of physiological
saline were wrapped as described ahove and served as the controls.
After a 24-hour exposurce period, the wrappings and any remaining
material were removed from the animals. Collars were placed on the
animals for six days to prevent oral ingestion of test material.

The animals were observed frequently on the day of desing and at
least once in the morning and late afternoon for 14 days after
treatment, except on weekends, when they were observed:once a day.

The animals were weighed prior to desing and at 7 and 14 days after

treatment. The weights of the treated animals were compered to the
weights of the control animals using 3 Student t-test.

Sy ‘
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After the observation period, the animals were sacrificed and exam-
ined for gross pathological changes. The following organs and
tissues were examined: skin, spleen, pancreas, stomach, small and
large intestine, liver, adrenals, kidneys, gonads, uterus or seminal

.. vasicles, bladder, heart, thymus, salivary glands, lungs, trachea,
thyroid, and fat. Sections of skin from each animal and any other
abnormal appearing tissue were submitted for histopathological
evaluation,

The study was initiated on July 14, 1982, and completed on July 28,
1982,

RESULTS

No deaths occurred during the study, and no signs of toxicity were

observed. There were no significant differcences between body weights of
treated and control groups (Table 1}. At necropsy, no gross pathologi-

cal changes attributable to the test material were observed. Histo-
pathological evaluation revealed mild hyperkeratosis, mild non-

suppurative dermatitis, and mild acanthosis only in treated femaies

{Appendix B). No other histopathological changes were observed. :
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Study Title: The Eye Irritation Potential of Phaltan Technical (PN 2623).
Accession Ho.: 253165
Study No.: $-2074

Sponsor/Contracting Lab.: Chevron Chemical Co./Chevron Envicommental Health
Center, Richmond California.

Report Date/Submitted: 8-3-82/5-2-84

Test Material~ Phaltan [Folpet] technical (PN 2623), a cream-colored powder,
code SX-1346, 91.2% a.i.

Test Animal- Male New Zealand White rabbits {Nita Rabbitry, Hayward, CA.);
9 total, 6 unrinsed, 3 rinsed.

Doses Tested- 100 mg/eye of um ' test material.

HMethods

A photocopy of the submitted methods is appended. The protocol used in
this study was reviewed and found to be deficient in the following point(s):

None.
Results

Complete corneal opacity with iritis was observec in the eye of 1/6 rabbits
in the absence of rinsing. Both signs were present at 7 davs but absent at 10
days, Iritis only, of 72 hours duration, was noted in the ese of one other
rabbit in the absence of rinsing. The maximum mean Draize score of 16 (range
2-55) for treated animals without rinsing wes noted at 72 hours. Redness,
chemosis, and discharge were noted in alt treated, unrinsed eyes within 1 hour
of treatment. Al} effects were absent by 14 days after treatment.

No corneal opacity was noted in the eyes of rabbits that were rinsed after
treatment with the test article. Redness, chemosis and discharge were noted in
the conjunctivae of these animals within 1 hour of treatment. Eyes appeared
normal in 2/3 animals at 24 hours, however discharge was present in 1/3 animais
for 96 hours after treatment.

Conclusion

-

Draize score at 77 hours (unrinsed): 16 (range 2-55}, reversible by 14 days.
Draize score at 72 hours (rinsed): 0.67 (range 0-2}, reversible by 14 days.

These vaiues corresnond to Toxicity Category 11,

Classification: Core~Guideline

pas
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Materials

1. Test Material: The PHALTAN Technical (PN 2623) used in this
study was a cream colored powder, coded 5X~1346. It was sup-
plied by Chevron Chemical Company, Ortho bivision, Richmond,
California, and was received on December 8, 1981.

2. Animals: Male New Zealand White rabbits, 13-15 weeks old and
Free of ocular defects were used in this study. The animals
were obtained from Nitabell Rabbitry, Hayward, California, and
used after a conditioning period of 39 days in our laboratory.
The rabbits were individually housed in wire-bottom cages in an
air-conditioned room where the temperature was approximately
21°C and the relative humidity ranged from 49-73%. The animals
were on a 12-hour light/dark cycle. The rabbits were given a
daily ration (approximately 115 grams} of Purina Laboratory
Rabbit Chow £5321 and had free access to sater.

Metheds .

Ceneral procedures for animal husbandry and identification and
retention of samples and raw data are presented in Appendix a.

One~hundred milligrams of the test material was placed in the con-
junctival sac of one eye in each of nine rabbits. The untreated eye
served as the control. Three of the rabbits were further treaked by
rinsing the control and treated eye for one minute at a rate of 250
milliliters per minute with distilled water 30 seconds after treat-
ment. All the eyes were examined and graded for ocular reaction at
one hour and at 1, 2, 3, 4, 7, 10, and 14 days, using the method of
Draize et al. (1), which is given in Appendix B.

The study was initiated April 5, 1982, and completed April 19, 1982,

v, RESULTS

A,

Treated-Unr insed Eyes (Table 1):

Complete corneal opacity w@as observed in one eye, and iritis in two
eyes within 72 hours after treatment. Moderate to severe conjunctival
irritation was observed in most eyes during this period. All eves
appeared normal by 14 davs after treatment,

o corncal opacity or iritis were observed. Cnly slight cenjunctival
served ¢n2 hour after treatment and all eves were

t
irritation was ob v
g follcwing treatment.

clear by 24 hour
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Study Title: The Four-Hour Skin Irritation Potential of Phaltan Technical
(PR 2623).

Accession No.: 253165

Study No.: $-2075

Sponsor/Contracting tab.: Chevron Chemical Co./Chevron Environmmental Heaith.
Center, Richmond California.

Report Date/Submitted: 8-3-82/5-2-84

Test Material~ Phaltan [Folpet] technical (PN 2623), a cream-colored powder,
code SX-1346, 91.2% a.i. '

Test Animal- Female New Zealand White rabbits (Nitabell Rabbitry, Hayward, CA.};
6 animals total,

Doses Tested- 500 mg/test site (4/rabbit, 2 abraded, 2 intact); 4 hour exposure.

Methods

A photocopy of the submitted methods is appended. The protocol used in
this study was reviewed and found to be deficient in the following point(s):

None.
Results

No irritation of either normal or abraded skin was noted at 1, ¢4, 48, or
72 hours after exposure.

The Primary Irritation Score (PIS) was 0.
Conclusion
Mot a <kin irritant. PIS = 0.

Classification: Core-Guideline
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MATERIALS
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Materials

RESULTS
1 Wit 3 £
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The primary irritation sIore

1. Test Materials

he test material cause? 0o

The PHALTAN technical (PN 2623) used in this
coded SX-1346. It was sup~

study was a cream colored powder,
Ortho Division, richmond,

plied by the Chevron Chemical Companys
californiz, and was received on april 12, 1982.

ealand White female rabbits, aged
1s were obtained

and used after

2. Animals: Young adult New 2
14-16 weeks, vere gsed in this study. The anima
from the Nitabell pabbitry. Hayward, california,
a conditioning period of eight days in our laboratory. They
were individually housed in wire-bottom cages in an air-
conditioned roonm where the temperature was maintained at aAppro%-
imately 21°c, and the relative humidity ranged from 49-64%. The

r light/dark cycle. The rabbits were

animals were on a 12-hou
gizen a daily rakion (approximately 115 grams)} of Purina

Laboratory Rabbit Chovw ¥5321 and had free access to water.

usbandry and identification and

uares for animal h
dix A

General proced
les and raw data are presented in Appen

retention of samp
The fur on the hacks of six rabhits was clippad the day prior to
terial was applied to each of

testing. onn-half qra® of the test ma
rwo intact and EWO abraded sites on the back of each rabbit. The
epidermal abrasions (cross—hatching) were made with a hypodermic

needle penetratinq the stratum corneum over areas of one sguare
inch. Ahfter application +he rreated area vas covered with a gauze
patch which was moistennd with 0.5 ml of physiological saline and
secured by adhesive tap2. The trunk of each animal was loosely
wrapped in a plastic sheet and paper towels were wrapped around the
plastic sheet to prevent tearing. A collar was also placed on each
animal to protect the wrappings during the exposure period.
four-hour exposure period, the wrappings were removed and the skin
wiped to remove any remaining test material. Trritation was scored
at 4, 24, 48, and 72 hours and at 7 days after the end of the four-
hour treatment, using the scoring method (Table 1} of praize g£_§L~

(L}.

The study wWas initiated April 14, 1982, and completed April 2%

1982,

hfter a
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akin irritation {(Table 2}.
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Study Title: The Acute Inhalation Toxicity of Phaltan 50
Accession No.: 253165

Study No.: S-648

Sponsor/Contracting Lab.: Chevren Chemical Co./Standard 0i1 Cempany of California,
Safety Division, San Francisco.

Report Date/Submitted: 7-15-74/5-2-84

Test Material~- Phaltan 50 [Folpet], code SX-599, a beige powder, 49.5% a.i.
Test Animal- Male and female rats, strain and supplier not discloéed; 5/sex/group.

Doses Tested- 13.6 mg/L, 1 hour exposure {only dose tested).

Hethods

A photocopy of the submitted methods is appended. The protocol used in
this study was reviewad and found to be deficient in the following point(s):

1)} No determination of particle size {mean aerodynamic diameter).
2) Insufficient number of doses for calculation of LCgg.

Results

One female rat died following exposure to 13.6 mg/L air for one hour. No
other mortalities were reported. Treated animals did not gain as much body
weight as controls during the first week after exposure, however they recovered
so that at the end of 14 days treated animals weighed the same as controls.

Two of five treated males had rales, and one female had diarrhea of two days
duration after exposure. No other significant effects were noted.

Conclusion

The acute inhalation LCgg was determined to be >13.6 mg/L in a l-hour
exposure. This value corresponds to toxicity catagory I1I.

Classification: Core-Supplementary MNo determination of particle size,
inadequate number of doses for calculation of LCgg. Guidelines allow Timit
testing of 5 mg/L for 4-hour exposures.

Lo
»
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1V. MATERIALS AND METHODS
A. Materials

1., Test Material: The FHALTAN 50 was supplied by the Chevron Chemical
Company, Ortho Division, Rickmond, California. It was a beige
powder and was coded SX 599. The product was micronized.

5. Animals: Adult male (280-299 grams) and female (2L9-280 grams) rats
were used in this study. They were housed individually in hanging
wire-bottom cages in an air-conditioned room where the temperature
was maintained at approximately 70°F. Food and water were available
ad libitum except during the exposure period.

B. HMethods

An airborne dust of PHALTAN SO was generated from a two-liter round-bottom
flask intc a cylindrical 21-liter exposure chamber. The test material.

in the flask was continuously agitated by a power-driven gless stirring
rod. Compressed ai> was metered into the flask at a rate of 20 liters
per minute.

The concentration of dust in the chamber was gravimetrically determined
15 times during the 60-minvte exposure. Samples were alternately taken
from three sampling ports spaced evenly along the length of the bottom
of the chamber. One-minute ramples of the dust were collected at z
rate of 6 1/min on 0.8 micron Millipore¥ f[ilters.

Five rats of earh sex were exposed to the dust at an average concentration
of 13.6 mg/1 (¥3E 1.00). The exposed animals were restrained in clear
glass tapered tubes, the tapered ends of which fit irto openings spaced
evenly along the length of each side of the exposure chamber. Only the
animals' noses projected into the exposure chamber. After the exposure
the rats were returned to their cages and observed for 1k days. Five
unexposed rats of each sex were held for 1k days and served as controls.
The exposed and control rats were weighed pre-exposure, irmediztely
following exposure (exposed animals only), and 1, 7 and 1l days post-
exposure. Following the observation period, the rats were sacrificed
with Beuthanaalég exsanguinated and autopsied. Any gross pathological
changes were recorded. The following organs and tissues were examined:
thymus, heart, lungs, liver, kidneys, adrenal glands, spleen, gonads,
gastro-intestinal tract, bladder, pancreas, salivary glands, body fat,
skeletal muscle, eyes, teeth and skin.

V. RESULT

Only one seath occurred among animals exposed to 13. 6 rg (ISE 1.00) of
PHALTAN 50 per liter of air. One female died duripg the cvernight reriod
following exposure. The animal's lungs Were edematous and "liver-like."
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Study Title: The Skin Sensitization Potential of Difolatan Il {7()4 7(}5
Accession No.: 253165

Study Mo.: SOCO 63/11:69

Sponsor/Contracting Lab.: Chevron Chemical Co./Standard 0i1 Company of California,
Safety Division, San Francisco.

Report Date/Submitted: 3-3-69/5-2-84

Test Material- Phaltan [Folpet] technical, code SX 121, 91.5% a.i.
Test Animal- Male albino guinea pigs (Don B Labs., Chatsworth, CA.); 10/group.

Doses Tested- 0.3 ml/animal of 0.1% acetone solution of t¢ t material; 6 hour
exposure, 3x/wk for 3 wks, challenged 14 days later.

Methods

A photocopy of the submitted methods is appended. The protocol used in
this study was reviewed and found to be deficient in the follewing points:

None.

The protocol is actually a study of the cross-reactivity of Phaltan and
some structural analogues (e.g. Captan, Difolatan and others}. However, since
the skin sensitization potential of Phaltan is measured, the study is adequate
for that purpose.

Rasults

Mo irritation of the skin was noted after the initial application of the
test article. The reaction at the application site after the final sensitizing
dose was judged as “slight", with scores of 1 or 2. The positive control,
2,4-dinitrochlorobenzene (DNCB) caused a "marked” reaction after the final
sensitization dose or challenge, with scores of 2-6.

Upon challenge, animals sensitized to technical Phaltan exhibited a "weak"
response, with a score of 2+ for sensitizaticn (table 1, photocopied from sub-
mitted study). Cross-reactivity of these animals was seen with technical Cap~ -
tan, which produced a "questionable" (1+) response. Animals sensitized with
technical Captan or Difolatan and then challenged by exposure to technical
Phaltan also exhibited sensitization reactions of 3+ (moderate) and 1+ (ques-
tionable), respectively.

Conclusion

Phaltan technical is a skin sensitizer. Animals sensitized to Phaltan
also reacted to challenge with technical Captan. #nimals sensitized to tech=
nical Captan or Difolacan reacted to Phaltan.

Classification: Core-Guideline




COMPQUND
Technical DIFOLATAN 35X 173
Puriried DIFOLATAN SX 190
Technical CAPTAN SX 115
Puriiied CAPTAN SX 19%
Technical PHALTAHN SX 121
RE 5933-6 SX 192
RE 5871-5 SX 193
RE 8456-L SX 195
Dinitrochlorobenzene
Acetone
Code: 0 1o sensitization

1+ questionable

2+ weak

3+ mnoderate

b+ strong

The results ¢! the cross-challenge are

taeble:

DEGREE OF
SENGITIZATION

1+

I+
3+
3+
3+
- 2+
3+
Ly

o+

sunmarized in the following
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IV, MATERIALS AND METHODS
A, Materials
1. Anirals: One-hundred uale randbm bred albino guinea
pigs, obtained {rom Don B Laboratories, Chatsworth,
California, were used for this study. They were housed
in wire bottom cages. The room in which they were kept
was air-conditioned and maintained at 70° t 2°F. Free
access to food {Wayne Guines Pig Diet) and water was
allowed at all times.
2. Compounds: All materials tested were obtained lrom
Chevron Chewmiczl Company, Ortho Division, Richirond, .
Calirornia. Reagent grade acetone vas used as a solvent. i
The rollowing materiasls were used to sensitize and
challenge the animals:
vaterial Ortho Identification No.
Technical DIFOLATAN 5X 173 .
Purizied DIFOLATAN 6X 190
‘ Tecnhnical CAPTAN 5% 115 .
b Purified CAPTAN SX 194
N Technical PHALTAN ' SX 121
RE 3933-6 ; 85X 192
RE 5571-5 SX 193
RE GLs6-L SX 195

2,k-dinitrochlorobenzene
(Positive control)
Acetone (Solvent control)

B, MMethods

The guinea pigs were prepared by clipping all of the hair
Iresn the trunk.

"The animals were divided in*~ rroups of 10 each. Sensitization‘ 
was attempted according to the Jcllowing modirication of the
method described by Buehler (1).

The skin was abraded by scratching pently with a sharp hypo-
dermic needle. ©O.1% acetone solutions of the iangicides

and 0.05% acetone solution ol the dinitrochlorobenzerne {DHCB)
were used. Three-tenths of one milliliter ol splution were
placed on a polyethylene backed patch ot Hebri ¥ and the pateh
placed oyer the abraded skin and the aniral wrapped with
Blendnr:™ tape., 5ix hours later, the patches were removed.

,Mgrjmm"“"‘J o, O, S

%
fi

SRR e TER



ULTS

-5 - - 00410¢

This procedure was repeated three times a week for three
weeks., Fourteen days after the last application, a patch
ol' the approprigte compound was placed on intact skin remote
tfrom the original site of application. Skin irritation was
determined by the Draize method (2) 24 hours after the first
application and 24 hours arter the challenge application,

Seven days alter the challenge, the following cross-challenges
were done: ' :

Coumpound Used

For 3ensitization Cross Challenges

SX 115 SX 115, SX 173, SX 121

SX 121 85X 121, SX 173, 5X 115

sX 173 SX 173, SX 115, SX 121
SX 190 SX 173, DIFOLATAN 804 dry,

DIFOLATAN 804 wet, SX 19k,.
sX 193, SX 195

SX 192 - SX 192, SX 173, SX 115
5% 193 SX 193, SX 173, 3X 115
SX 19k sX 194, SX 193,

DIFOLATAN BOW wvet

SX 195 53X 195, sX 173, sX 115

Sensitization

Twenty-iour hours airter the “irst exposure patch, no more

than barely discernable erythema was seen for any oI the
treated groups. There was no erythema seen 1n the solvent
control (acetone) group st this time and only barely dis-
cernable erythewa in two or 10 animals in the positive control
(0.05% DNCB) group. Table 1 gives the Draize scores.

Twenty-iour hours after the last sensitizing duse, aniwals
trom all treated and positive control groups showed increased’
reaction wnich varied from a small increase for the Technical
FHALTA;I (53X 121) rroup to marked for the RE 5871-5 (5X 193)
and DNCB treated groups. There was no signilicant increase in
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Study Title: Teratology Study in Rabbits with Folpet Technical
Accession No.: 253165
Study No.: 303002

Sponsor/Contracting Lab,: Chevron Chemical Co./Argus Research Laboratories, Inc,

Report Date/Submitted: 2-15-84/5-2-84

Test Material- Folpet technical, an off-white powder, code no. SX-1388, 88.6% a.i.

Test Animal-~ Female New Zealand White (DLI:NZW) rabbits (Dutchland Labs.,
Denver, PA.}; 20/group.

Doses Tested- 0, 10, 20, 60 mg/kg (gavage, Sml/kg); days 6-28 of gestation.
Methods

A photocopy of the submitted methods is appended. The protocol used in
this study was reviewed and the following point(s) were noted:

1) Animals were treated with the test articie over days 6-28 of presumed
gestation. This treatment schedule is consistent with agency guidelines, how-
ever some investigators recommend dosing over days 6-18 in rabbits.

Results

A, Physical Signs and Mortality- No significant physical signs were noted
that could be considered treatment-related. Observations noted in all animals
without apparent dose-dependency included alopecia and soft stool. Anorexia
and lacrimation were also noted in some of the test groups, however a dose-
effect relationship was not apparent,

Two animals died during the experiment. Animal #7918 of the 10.0C mg/kg
(Tow dose) group died of an apparent intubation error. Animal #7966 of the
60.0 mg/kg (high dose) group died on day 27 of gestation (day 21 of treatment).
This death was considered by the investigators to be“treatment-related. Rele-
vant findings included yellow, transparent fluid in the peritoneal cavity and
ulceration with bleeding in the stomach. In the opinion of this reviewer, this
death could have also been due to intubaticn error: Folpet is not a primary
skin irritant, and necropsy data were not submitted to document an effect of
the test compound on the stomachs of other treated animals.

B. Body VWaight and Food Consumption- (1) Maternal Heignt Gain« The cest
cempound had a variable effect on maternal weight gain, All treated animais
lost weight on the average in the initial period of treatment, days 6-9 of
gestation. Over days 9-12, treated animals gained more weight on the average
then did controls. Over days 12-18, animais in Tow and mid dose groups gained
less weight than control. The average body weight of high dose animals actually
decreased over this period (days 12-18). Over days 24-29, animals of the low
and high dose groups gained weight relative to control while animals of the mid
dose group lost weight. When considered over days 6-29 or 0-29, signmificant
decreases in weight gain were observed for the mid and high dose groups.
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Table 1. Effect of Folpet on Maternal Weight Changed {)C)4 106
Dose (mg/kg)
Days 0 1 20 60
6-9 0.02+0.04 ~0.01+0.05 -0.02+0,06%  =0.07+0.07%*
9-12 "0.00+0.06 0.16+0.04 0.28+0.04 0.02+0.04
12-18 0.08+0.07 0.07+0.07 0.02+0.10%*  -0.05+0.12*%*
18-24 0.06+0.11 0.04+0.10 0.02+0.12 0.02+0.14
24-29 0.02+0.13 0.07+0.07 -0.06+0.12 O.Uaip.d9
6-29 0.19+0.21 0.19+0.11 ~0,02+0.34* 0.04+0,22
0-29 0.28+0.24 0.26+0.14 0.07+0.35* 0.11+0,24*

ddata excerpted from submitted study.
kg + std. dev.

Values are average change in weight in

#p<0.05, **p<0,01

(2) Food Consumption- A dose-related decrease in food consumpticn was
noted (table 2J. Food consumption was decreased by 30-50% (relative to contral)
in the high dose group (60.0 mg/kg) during treatment (days 6-28) however this
decrease was judged statistically significant only on days 6-22. Animals of
the mid dose group (20.0 mg/kg) also ate about 15-50% less food (relative to
control) beginning with day 12 of gestation. However, by days 24-29, mid dose
animals ate less food than either control or high dose animals.

Table 2, Effect of Folpet on Maternal Food Consumptiond
Dose (mg/kg)

Day 9 10 20 6

5 166.8+15.9 164.9+19.9 174.7+ 8.6 162.8+18.2
10 162.0+17.8 154,1+27 .5 143,7+32.7 120,3+39.9%*
15 150.8+33.2 149.8+41.4 117.6+65.9 76,1+43,9%%
20 144,2+42.5 131.1+46.3 120.1+57.0 82.3+43,6%*
25 §7.0+60.7 102.3+53.4 69.8+62.8 71.2+43.4
28 101.7+60.4 103.5449.9 51.6+41.7* 81.8+48.7

ddata and statistics excerpted from submitted study.
average food consumption (grams/day) +std. dev.

Values are

#p<0,05, **p<0.01
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(3) Food efficiency- The amount of maternal body weight gain relative
to food intake was highly variable in treated animals (table 3). All treated
animals lost weight over days 6-9, and consequently had negative food effici-
ency values, whereas over days 10-12 a rebound occurred and treated animals
had greater apparent food efficiency than did control animals. In contrast,
efficiency in control does was relatively constant over the treatimzat period.
The observed variable effects were therefore clearly treatment-related. Over-
all (days 6-29), apparent focd efficiency in the control and low dose groups
was similar (6.3% and 6.4%), whereas this value was altered in mid and high
dose animals over days 6-29.

Table 3. Food Efficiency (%)2

Dose (mg/kg)
20

bays O 10 P23 60
6-9 4.04 2,11 -4.42 -22.50
1012 0.00 34,78 67.68 6.30
13-18  8.90 7.93 2.80 -11.82
19-24  7.69 5.55 3.37 4.08
25.29  5.29 16,49 -25.78 26,65
6-29  6.27 6.42 -0.83 2.17

ddata excerpted from submitted study. Values are (g body weight gain/g food
intake) x 100, calculated by reviewer from average weight gain and food con~-
sumption data.

C. Reproductive Data~ No toxicologically significant effects of the test
article on litter size, resorptions, or implantations were noted {table 4a).
An apparent decrease in the % pregnant females was noted in the high dose
group. It is unlikely that the test article could have an effect on the preg-
nancy rate since dosing commenced after implantation (i.e. day 6 of presumed
gestation). These findings may be related to the practice of artificial in-
senination, which has been shown to be related to increased pre-~implantation
Toss compared to naturally-mated does. Two does aborted, one each from the
low and high dose groups, and one doe from the control group delivered naturally
on day 28 of gestation. These does and their fetuses are not included in the
sunmary {table 4da).




~15-

Reproductive Effects of Folpetd

Table 4a.
Parameter 0
Nos pregnant 19/20
died 0
aborted 0
delivered 1
No., litters
examined by
caesarean (day 29) 18
Corpora Lutea 9.7 + 2.4
Implantations 6.8 + 3.3
Litter Size 5.3 + 3.4
Resorptions 1.5 + 1.9
No. does with 12
any resorptions (%) {66.7)
No. does with 2
total resorption (%) (11.1)

Dose {mg/kg)

10,0

16/20
1
1
0

14
10.8 + 2.2
5.8 + 3.1
5.2 + 3,1

0.6 + 1.1

5
(35.7)

0

20.0
16/20
0

0
0

16
11.8 + 2.5
7.8 + 2.3
7.2 + 2.1
0.6 + 0.8

7
(43.8)

0

11.5 + 1.8
6.9 + 2.9
5.8 + 2.8
1.1+ 1.6

{45.4)

adata excerpted from submitted stﬁdy,

D. Litter Data- Only one fetus was not alive after caesarean sectioning.
and was from a doe of the high dose group (table 4b). This fetus also had
hydrocephalus, which was noted with increased frequency in the mid and high
dose groups. Other parameters, such as fetal body weights and the percent of
males, were not altered in a statistically significant manner, however the -
data suggest a possible treatment-related decrease in the body weights of
fetuses from the mid and high dose groups.

Table 4b. Litter Effects of Folpet@
Dose (mg/kg)
tarameter 0 10.0 20,0 60.90
Live fetuses/litter 5.3 + 3.4 5.2 + 3.1 7.2 + 2.1 5,7+ 2.8
Dead fetuses/litters 0/18 0/14 0/16 1/11
Mean fetal bedy
weight -male 46.0 + 7.8 47.7 + 6.8 42.1 + 8.3 44.9 + 9.2
-female 48,17 7.6 47.1759  40.3F 8.0v 42,2% 7.6
-both 46.8 + 7.1 43.0 + 5.8 41.6 + 7.8 4a.6 + 9.1
% male fetuses 46.9 5G.7 48,7 49,2

adata and stetistics excerpted from submitted study;  *p < 0.05.
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E. Fetal Malformations- (1) External- One fetus from the mid dose aght)4 1()6
three fetuses from two litters of the high dose group had dored head (includes
one fetus from the doe that died on day 27, table 5), One fetus from the lov
dose group had missing front digits. No other external malformations were
noted.

The increased incidence of domed skull appears tc be treatment-related,
and correlates with the incidence of hydrocephalus. The historical control
fetal and litter incidences of this external malformation were reported by the

" investigators as 5/2160 (0.2%) and 5/285 (1.8%), respectively. These values

compare to the fetal and litter incidences noted in high dose animals from the
present study of 4.1% and 16.7%, respectively.

(2) Soft tissue- One fetus from the mid dose group had hydrocephalus
("severe dilation of The lateral ventricles") and cleft palate (table 5).
Three fetuses from two litters of the high dose group necropsied at term, and
a fourth fetus from the doe that died on day 27 (#7966) also had hydrocephalus.
In addition, two of these fetuses from one litter had Tungs that did not float
and stomachs that contained dark semisolid material. The malformed fetus from
the dead doe also had a distended stomach which contaired dark semisolid material.
The investigators did not tabulate the mal formations noted in fetuses from
the high dose dead doe (#7966) with the summary tabulations for other fetuses.
In the opinion of this reviewer, fetuses from the dead doe should be considered
with the other high dose fetuses: development should be completed by day 27,
and the fetuses were in adeguate condition for evaluation and diagnosis of
their status.

The increased incidence of hydrocephalus in the high dose group was appar-
ently treatment-related. Both fetal and litter inciderces of this malformation
wore increased in an apparent dose-related fashion, Historical contrcl data
for this malformation, supplied by the investigatirg laboratory, indicated
that the spontaneous fetal and litter incidences of hydrocephalus were 3/2160
(0.1%) and 37285 (1.0%), respectively. These control values are significantly
Tower than the fetal and litter incidences noted in the high dose group of the
present study of 5.5% and 25.0%, respectively,

(3) Skeletal- A number of skeletal variations and maiformations were
noted. The oniy alterations of toxicological significance were related to
development of the skull. Specifically, enlarged or irregularly-shaped fonta-
nelles appeared to occur in a dose-related manner, and were noted in all fetuses
which also had hydrocephalus (table 5). Parietals and frontals with holes were
also noted in the mid and high dose groups. These effects, however, gccurred
with greatest frequency in the mid dose group and were apparently not dose-related.
The historical fetal and litter incidences of irregularly-shaped fontanelle were
2/2162 (0.1%) and 2/285 (0.7%), respectively, compared to fetal and litter inci-
dences of 6.8% and 25.0%, respectively, in high dose fetuses from the present
study. The incidences of incomplete ossification of parietals and frontals were
also higher in mid and high dose fetuses than the historical controls, however
the lack of a dose-effact relationship reduces the significance of this finding.

Other skeletal anomalies cobserved included angulated hyoid alae, split or
thickened ~ibs, and assymetric or fused sternebrae. Nene of these variations
accurred in a treatment-related manner,
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No effect of treatment was noted on the number of skaletal ossification

sites in fetuses.

Table 5. Selected Fetal Malformaticns and Variationsd

Dose {mg/fk

9 10,0

No, litters examined 16 14
No. fetuses examined 107 73
-1ive 96 73
~dead 0 0
-late resorptions 1 0
~delivered 10 0

Malformations~ External (#fetuses/#litters)

Domed head
Miséing digit 1/1
{1.4/7.1)
Soft Tissue
Hydrocephalus

Cleft palate

Skeletal
Skull -parietals contain
holes
~-frontals contain
holes

-irreguiarly shaped
fontanelle

28data excerpted from submitted study.

bthese variations were noted in the same fetus.
Cthese variations were noted in the same fetus.
dthese variations were noted in the same fetus.
ethese variations were noted in the same fetus.
Tthese variations were noted in the same fetus,

fthese variations were noted in the same fetus.

g)
20.0

16
115
115
-0
0
0

1/1P
(0.9/6.3)*

1/1b
(0.9/6.3)

1/10
{0.9/6.3)

8/2bc
(7.0/1&.5)

2/2°¢
(1.7/12.5)

1/1b
(0.9/6.3)

60.0

12t

73%

7071
2t
0
1

3/2defy
(4.1/16.7)

a/3def9¢
(5.5/25.0)

2/2€8¢
(2.7/16.7)

5/3defgy
(6.8/25.0)

rpumbers include fetuses examined freom rabbit 7966, died on day 27 of gestation.

*percent affected Tetuses/percent affected litters.
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Conclusion , g0 &166

Treatment with Folpet caused an increase in the incidence of hydrocephalus
and related skull malformations, i.e. domed skull and irregularly-shaped fonta-
nelles, at doses of Folpet that produced minimal maternal toxicity. These
increases were significant if compared to concurrent stugy controls or to his-
torical control data supplied by the investigating laboratory.

Evidence for maternal toxicity consisted of decreases in food consumption
and body_ weight gain in the mid (20 mg/kg) and high {60 mg/kg) dose groups.
These effects were variable and not strictly dose-dependent since mid dose
animals gained less weight than high dose animals, although weight gain in
either group was less than control. Food efficiency calculations suggested an
effect of the test article in the mid and high dose groups, as low dose and
control group food efficiencies and weight gains were equal. No significant
clinical signs were noted as a result of treatment. The death of one high
dose doe (#7966, day 27) from an ulcerated stomach may have been related to
intubation error or may have been a toxic effect of the test article. Necropsy
data were not submitted to document an effect of the test compound on the
stomach. Therefore, the maternal toxicity demonstrated by these data is consi-
dered to be minimal.

No significant effects of the test article were noted on litter size,
resorptions, sex ratio, or the number of skeletal ossification sites, The data
were suggestive of a decrease in fetal body weight, howeve~ the effect was not
statistically significant.

Classificatien: Core-Minimum

Positive for teratogenic potential.

Teratogenic LEL = 20 mg/kg dose-related increase in hydrocephalus and related
: skull malformations, '

Fetotoxic and Teratogenic NOEL = 10 mg/kg

Maternal LEL = 20 mg/kg decreases in body weight gain and food consumption.

Maternal NOEL = 10 mg/kg
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Study Title: In Vivo Cytogenetics Study in Rats [with] Folpet Technical
(SX-1388).

Accession No.: 253165
Study No.: MRI-225-CCC~83~32

Sponsor/Contracting Lab.: Chevron Chawical Co./EG&G-Mason Research Institute
Horcester, Massachusetts

Report Date/Submitted: 10-28-83/5-2-84

Test Material- Folpet, an off-white powder, code SX-1388, 88.6% a.i.

Test Animal- Male and female Sprague-Dawley rats (Charles River Breeding Labs.,
Kingston, N.Y.); 4/sex/group.

Doses Tested- 150, 500, 1500, 2000 mg/kg (gavage, 10 mi/kg), single dose.

Methods

A photocopy of the submitted methods is appended. The protocol used in
this study was reviewed and found to be deficient in the following point{s):

1) The doses used were not supported by the results of the range-finding
study.

Results

A. Range Finding Study- Two rats of each sex were treated by gavage with
single dcses of Foipet of O, 5, 7, 11, or 16 g/kg, and observed for 14 days
subsequently. A dose-related decrease in weight gain was noted, however all
animals gained weight over the observation period. No deaths were noted.
Treatment-related clinical signs included diarrhea, red exudate from the eyes
and nose, and suppressed appetite.

B. Chromoscme Analyses- Treatment of rats with oral doses of Folpet from
150 mg/kg to 2 g/kg did not produce any increase in chromosomal aberrations, or
have a significant effect on the mitotic index, compared to control (tables 1
and 2). Injection with cyclophosphamide (25 mg/kg), caused an increise in
chromosomal aberrations, an indication that the test system could respond to &
known clastogen.

No measurement of cell viability was included. Therefore, it was not
possible to determine if the test compound reached the target organ, the bone
marrow, in sufficient concentration to produce a toxic effect.
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Conclusion '

Under the conditions of the study, Folpet failed to cause an increase in
chromosomal aberrations of bane marrow cells.

Classification: Unacceptable Ho evidence that the test article reached the

Bone marrow in sufficient concentration to produce a toxic effect; results of
the range-finding study suggest that doses higher than 2 g/kg could have been
used.,
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Study Title: Tie sotential of Technical Paaltan (Calhio) and Techaical Phajtan
(Port De Bouc) to Mitaze TA 100, A Histidinz-Deficient Strain of
Salnonella Typhimurium.

Accession No,: 253165

Study No.: S-1261

Sponsor/Contracting Lab.: <hevroa Ciemical Co./Cherron Safety and Health Div.,
San Francisco, CA.

Report Date/Submitted: 7-26-78/5-2-81

Test Material- Phaltan [Folzet] tachafczl (Calnio), code SX-946, 93.7% a.i.;
and Phaltan [Folpe:] s=cinical {Part De Bouc), code SX-©80,
30.2% a.i.

Test Animal- Salmonella Typrimuriism szcteria, strain TA-100 (B. N. Amas, Univ.
of Calif. at Barkeles).

Doses Tested- 0.1, 1.0, 10.3, 100.0 :g/pliate; 0.1 mi /2.0 a1 agar.

Methods

A photocopy of the submitted meImols is appenced,., The preto
this study was reviewed and found to e caficient in the foll o

1) Ko assessment of the effect aF netabolic aczivation.
2) M assessment of cel: oxicitw.
Results

Inctration of a histidine-deficient strainm (TF 1(0) of Salmorella typhi-
ruriur with conzentrations of Folpet from 0.1 to 103 ug/piate caused a COSeE-
~alated increasa in the incidence of mutation at deses of 1 ug/plate and higher.
Tw«c separate scurcas of tecinical Phalitzn (Folpet) ware asseyed- Calhio and
Sort [o Bouc. Botn mate~ials were m:Taenic in this system, ard their poten-
cies ware apprcximately eguai.

Tneuyation of bacteria with N-nezhsl-N'-nitro-N-nitroscguenicine THNNG],
2 fncrease in the nunber cof mutéant
le cortrol., These data incicatec that
tnhe .t systaen cculd respond Lo 2 knawn dgirect-acting mtagen.

Thess date are presenizd in tablie 1 {p

s}
LY

cnocopied fron suopmitted study,.

£ i
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Ceaclusian :
Under the condicions of this studr, Tolpet was shows t:r be a direci-acting

mutagen, caising a dose-relatad increase in the number of mitast tolonies in
the abseice of metaboliic actirzation.

Classification: Acceptable Relsvant toxicological dzta is provided by this
stuly. Howeser, becasse the effect of netmoiic activztion
¥as no: assessed, a siudy in which the =ffzct of zciivation
is neasured is still required to satisfy tle nin‘mun data
reqiirzment for gene nutztion testing.
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TARLE 1: TA 100 FIATE THCOEPORATION TESTS WITEOUT & LIVER
MICROSOMEL SYSTEM.

£Emouns
Dilution in Comcund Nxrber of Mubant
i Cempound DMS0 pg/ml Per Plats nz Colozies Per Flate
Technical Fhalian 1000 100 >300
>200
200 10 529
> 500
10 1.0 216
' ik
.0 2.1 i3k
' 31h7
| Technical PazlZan 1900 100 » 200
(Port De Boue) > 300
i3 0 637
> 500 .
| 10 1.0 25
256
1.G 3.1 153
153
Dimethylsulfoxide N2zt 2.1 1 137
121
f 131
« 130
: 132
132
! remethyl-'-niSro-Ii-
i nitrosogianidine (MITNG) 20 2.0 >1C0C
% >1C00




TV, MATERTALS AND METHCDS

1, Tesi Material: The following test materials were used In this
study: Technical Pralian (Celhio), ar off-wnite solid, coded
S3-9L6, ané Tecknical Pnzlien (Port e Fouc), &t ofT-wtite solld,
ecrded SE-9EC. zz.methyl-m'.-nitro-N-nitrosoguanidize {}809G) was
prrchessd fron the Zldrich Chemical Coarpany, Tre. D. Biotin,
Di-Aistidire and dinethylsulfoxide (DSO} were cbizined from the
J. T. Bizker Chemical Compeny -

S. Beetsrizl Strains: The strzin ussd in this tzst was T 100.

7= iz = muSens of Szlmonella tyohizurium LT-2. (1) The strzin
priginaily recelved Foom B. N. Ames, Biochsmistry Departrent,
rsity of California, Berkeley, Californis. IT is mainteined
as & £rizZen permanent by freszing 2.8 ml of 2 fresbly growhl

ent broth cialture with 2.07 1l of DMSO in & giass SCrew-

e
]
e 10
«
in

3, Methods

test systea used is that of B. N. Ames er al. (1)
s—geficiens strains cf Salironells are grovi G redia that
1y minimzl smounts of histidire. Orly beeteriz thet can
¥ tc the wild-type strain, vhich Is capzbls of nistidine
ig, will grov irto 2 coleny afier a iwo-d=y ircavation 2t
e muber of colonies per tlate is en Index 5 the mutation

n o

te spotted directly onto plates o tzcteriz or
STTOT e zgar, Sone hemicsls reiuize netzbollc achi-
rzticn tefare they are mutagenic. These can ha dstected by adding a
waldt emcant of wieroscomel cnzyunes derived Trom rzh Liver o et

—— 3 = .
medlE

stitorenzcis Plate Iacorporation Asszy without Tiver Mizrcscmal
ot Pasterial tester strazln cullures were zrcm oY

in broth with a tester strzin £nd ircubseting
o7 path at a Semperature of 3792, Pour plates

i

MO E
FIREAY

Igat
e maie by adding 0.1 ml of the solution to be tested ard then
> 5F the grown culbure (aporoximately 3 % 10l tzcteria) to
=1 of molien (45°C) top ager (0.6% Bacto agsr, 0.5% %aCl) con-

tafring = trece (%.5 x 107 mmeles/ml) cf bistidine and excess

(3.5 = 1972 ymolss/xl) viotin. The compourd end bacteria cortzining

top asar W28 mived and then uniformly distributes over the surfece

cf = miniwal zgar plate (1.5% sgar in Jegel-3kcnner ¥ediura E wiih

% g_‘.zc:se). Cther plates were prepayed in & s milg> ma-mer with
- 13m0 zrd zpproprizte positive contrels. The plziec were incubeted -
A fa no Se threze dzys at 3700 zné the revertart colcrmies counted.

flsc =he presence snd conditior of the tacterizl lavn wersz noted.




00410¢

-28-
Study Title: Subicuse Inhalazion Toxizity t2 the Rat of Phaltzn 50 M.P.
Accession Mo.: 253157
Study No.: CHR-2/74725

Sponsar/Contrecting .2b.: Chavron Cheaical Zo./Huntingdan Reszarch Centre,
Huntingdon, Caabridgeshire, U.X.

Report Da=e/Suomitted: 2-24-753/5-2-34

Test Mate~ial- Praitan [Folpezl 50 ®.P., 51.3% a. i.

Tes*t Aninal- Male ard female 3prague-Cawiay rats (srade 1V, Charlas River Ltd.,
Fansior, kent, U.K.), 10/sex/griup.

Doses Teszed- 0.370 ng/L {targsted), C.C43 + 0. 006 (actual); 4 h/d, 5 d/wk x 3 wes.

Metneds

A protoccpy of tne sudmitted rathacs is a pperded. The pratecol uszad in
this study was reviesec zrd Tourd to f2 ce efizient in the follewing poini(s):

1) After the 3 week expesure ferioc, rits were allewed a 12 day recovery
sericd tefore ne¢ropsy. 1O :nrals wera necropsied immedately afier thz termi-
naticn cf treatﬂent

2) Caly cne dos2 level vas used.

3) Inadecuaie Fistopathclzzy. Tissuas not examined: spinal cord, eye,
salisary glanc, thynus, tractez, esophacus, stomach, intestine, pancresas,
arestata, uterus, 1:7pfh ncde, DLne anc mErrod, skeletal muscle, s«in, sciatic
nerys, memyary 3 anc.

Al

4) %o serum chzmistey of Lrinzlysis detaminztions.

5) Yo foid yusticn Catz,

6) %o inzividuzl znimal czta “or oaysical signs.,

1

Resu ts

A fx”osa.e Co-¢i<isns~ The tirgetsc cincantration of the test article was
9..7) mg o7 Pral-an 50 auast e~ liter of ai~., Colorimetric aralysis of chamber
sarp es fﬂ41c ta: trat z1s actsal concentration of the lest a~ticle was 0.048 +
3.005 m3, L. The anilysis of sarticle sire sistribution ingicztec that 99% of —
The iene cust car-ic’es wz=e ‘n the ra~ge of 1-3 u3, and therafore irnalaa’ 2,

cls ni’al sizns was suomitied.
iha =~ ‘gns o7 irritation’ i treated
ani-z evary s#ay nIrmzit,
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C. Bady Weights and Feag Consumotion- The body weight cain of treated
nales was slightly less then cont=ol auriny the treatment phase, however the
4ifference was not judged statisticaily sw;n1f:cant (tabl2 1;, Fenala rats
11so weigned less than cont~ol du-ing treaiment, but tne difference in average
sody weicit between treated znd control fenales was presest zt <he start of
treatment. By the end of the racosers periad, the asrerige boly ~eights of
=reatment groups were sinilar to zonirols.

No faod consumption data was susmi<ter. Tne final r2po-t iar-ative stated
that "foci and water corsumtian af the test ~ats showed 10 deviation from
normal®.

Table 1, 3cdy Weignt Datad

Maie Fenala

Bay Control Treated conzrol Treated

-3 165.6+ 7.3 130,3+13.7 133.7+ 5.4 172.7+ 6.8
i 222.7+10.1 223.2+11.2 138.3+ 5.8 185.7+ 6.0
13¥ 361,2+23.3 350.7+23.6 251,5+17.3 z24..5+12.1
i 434,8423.) 432.2+33.9 272.3+17 .4 273.€+12.3
Ziata excerptea From saimittac stuiy.
*-reatment betwean ays 1anmd 13,

**postetreatment prise Setwean days 13 eane 3i.

D. Eematology- Ko ficans z2itaralicng in these para-
neters were noted A ant Ip < C,0%) coiffarence in mean
corpasculir nenogladbin satween tr2atic nalss [29.8 -
3.&5%) e i controis {23 vag, heweya~ tris small ¢nange IS
‘gt zensiderad oiclogicel ha ansence of z2rs ciner effects,

£, hecronsy cate~ ’1, changes
ware npotsd UDON MRCIOSCLl ts ard 1/1C
zontrel wales had nycrotzc nct consi-
iereq signhificant oy tnis

{2) Jrcan wex%g§§— te] cgically significant 3izerazisns in organ
veignts vare notec, A S Tiy siznificant irzresse In the craia/body
] T rztio was roted ma'es, oweyer, 3280 ~cin #eights were
H zr i1 control ard -ales, and the affect ¢n Tv2 Ccngen weignt
o ; 2 in 2cay weignts tedulan corzrgl and

fgomepIngy wis n0Ta2g 3y = ip coaparisan
3y 31 iz oy ST

HE - Sl - ol ol o Ll

o 2L

E an

N0410¢

LRV TP SR

o e

ot g
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E.(3) Microscopic examinatica~ Yo toxicologically significant effecis on
organ histopathology were noted. Changes observed in control and treated
animals included peribronchial lynphoid hyperslasia and chroaic inflammazory
cells in the liver. Chronic myocarditis was noted in 2/10 t-eated waias ¥s.
0/5 controls, however since unequal numcers of animals were sxaninad the
significance of this finding is unclear.

Conclusion

Under the conditions of this study, no significant treaiment-relatel

indings were noted. However, the number of tissues examined micrascopizally
did not meet minimum data requireients, and no serua ciemistry ar 1rinalssis
studies were conducted. Also, the practice of allowing animils a 12 day re-
covery period after the 3 week treatment phase is not considered vziid by tais
reviewer. Therefore, although no treatment-rzlated effects wers nyted, these
data are not adequate to identify potenzial toxic effects that nay resul: from
inhalation of the test compound. Further, the discrepancy nited in body weight
tabulations raises questions as td the ~eliability of these iata.

The data are not adequate fo~ the sstablishment of an LiL ar NCEL.

Classification: Core-Suoplementz~y Animals 1ecropsied 12 days af:er final
exposure; only one dese level; inadequate niszopathaicgical axeairazior of
tissues; no serum chemistry or urinalysis data; no focd consumpticn datz; rd
individual animal data for ohysical sigas; significant discrzpency n Grian
weight data.

L agt

5
e

O
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