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

OPP OFFICIAL RECORD
HEALTH EFFECTS DIVISION

,,,»““::"%. SCIENTIFIC DATA REVIEWS
F 2 EPA SERIES 361
N7)
—%@ 6“: OFFICE OF PREVENTION, PESTICIDES AND
(CTp—— TOXIC SUBSTANCES
MEMORANDUM Date: July 10, 2002
SUBJECT: Chlorsulfuron: Re-evaluation of the Chronic RfD and Chronic Dermal and Inhalation

Endpoints for Chlorsulfuron

FROM: Linda L. Taylor, Ph.Df%/DM C

Reregistration Branch |
Health Effects Division (7509C)

THROUGH: Elizabeth Mendez, Ph.
Reregistration Branch |
Health Effects Division (7509C)

TO: Health Effects Division’s Hazard Identification Review Committee

The purpose of this meeting is to re-evaluate the chronic RfD and chronic dermal and inhalation endpoints for
chlorsulfuron. This is necessitated by the fact that the study selected previously [MRID 40089316; a chronic
toxicity/carcinogenicity study in rats] was performed on the chemical bensulfuren methyl; not on chlorsulfuron.
The bensulfuron study alsc included a 2-generation reproduction study/phase.

A 2-year rat chronic toxicity study on c¢hlorsulfuren was identified subsequently [MRID 00086003], as was a
3-generation reproduction study on chlorsulfuron [see DER dated 10-13-82].

The RfD for chlorsulfuron [0.05 mg/kg/day] was established by the RfD Committee in 1986 [TXR # 004995;
dated 3/12/86] based on this rat chronic toxicity study [endpoint: decreased body weight; systemic NOEL was
100 ppm (5 mg/kg/day)/ systemic LEL 500 ppm (25 mg/kg/day)].

Although this study provides the lowest NOEL [100 ppm; 5 mg/kg/day], the magnitude of the effect [decreased
body weight] at the LEL is minimal [4%-5%] and even ai the next higher dose level [2500 ppm; 125 mg/kg/day],
the magnitude is only 4%-9%. It appears that the rats would have tolerated higher dose levels. NOTE: Back in
1986, NOELs were 1dentified but not necessarily NOAELs. NOTE: The standard conversion factor of 0.05 was
used to convert ppm to mg/kg/day

In the 3-generation reproduction study on chlorsulfuron, the NOEL [500 ppm; 25 mg/kg/day] is based on

decreased fertility in the third generation [79% vs 95%] at the LEL of 125 mg/kg/day. NOTE: The standard
conversion factor of 0.05 was used to convert ppm to mg/kg/day. NOTE: In a limited review of this study,
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several deficiencies were identified [male reproductive performance notevaluated; parental animalsnot subjected
to gross pathology or histopathology examinations; only F3b generation was examined; developmental
landmarks not evaluated; estrous cyclicity, sperm parameters no evaluated], and there was no indication of
parental toxicity at any dose level. The study is considered Unacceptable.

3. Chronic Reference Dose (cRfD)

Proposed Study for Chronic RfD): chronic toxicity study - dog OPPTS 870.4100; §83-1 (b)

MRID No.: 41862601

EXECUTIVE SUMMARY:

In a chronic toxicity study (MRID 41862602.) Chlorsulfuron technical (97.5% a.i.; Lot # 12-51) was
administered to Beagle dogs (5/sex/dose) in the diet at concentrations of 0, 100, 2000, or 7500 ppm (equivalent
to Males:0, 3.5, 65.6, 215 mg/kg bw/day; females: 0, 3.4, 60.6, 254.5) for 52 weeks.

No compound-related increases in the mortality rate, incidence of clinical signs, food consumption,
ophthalmoscopic, clinical chemistry, organ weights, gross pathology, and histopathology parameters were
reported. Body weights were unaffected by treatment with the test article. Females in the high-dose group,
however, exhibited 30-89% decreases in body weight gain at different intervals during the study. Although they
are not statistically significant, these decreases in body weight gain are considered toxicologically relevant and
compound-related since they occurred in the absence of decreases in food consumption.

In males, evaluation of hematology parameters did not reveal any compound-related effects at any dose level.
In contrast, females in the high-dose group exhibited statistically significant decreases in some hematology
parameters. At the 3- month evaluation, statistically significant decreases in hemogiobin (24%, p < 0.01),
hematocrit (21%, p < 0.01), erythrocytes (21%, p < 0.05), and leukocytes (48%, p < 0.01). Leukocytes and
hematocrit parameters were comparable to control throughout the remainder of the study period. Reduced
hemoglobin levels, however, were still observed at the 6-month (18%, p < 0.05) and 9-month (17%, p < 0.05)
evaluations but not at the end of the study period. Also observed during the 6- and 9-month evaluations was a
reduced erythrocyte count (16%|not statistically significant] and 17% [p <0.05], respectively). Again, this effect
was not reported at the end of the study period.

Under the conditions of this study, the NOAEL is established at 2000 ppm (60.6 mg/kg/day). The LOAEL
is set at 7500 ppm (215 mg/kg/day) based on decreases in body weight gain, erythrocyte counts, and
hemeoglobin.

This chronic study in dogs is acceptable/guideline and satisfies the guideline requirement for a chronic oral
study [OPPTS 870.4100, OECD 452]

Proposed Dose and Endpoint for Establishing cRfDD: NOAEL = 60.6 mg/kg/day, based on decreases in body-
weight gain, erythrocyte counts, and hemoglobin.

Proposed Uncertainty Factor(s): 300X [10X interspecies; 10X intraspecies; 10X database uncertainty factor]

Comments about Studv/Endpoint/Uncertainty Factor: The route and duration of exposure are appropriate for
selection of the chronic dietary endpoint. An additional 3X database uncertainty factor may be required for the
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incomplete database [pending HIARC s assessment of the adequacy of the reproduction study and the rat chronic
toxicity study]. The magnitude of the body-weight gain deficit was 30%-89% at different intervals during the
study. Although statistical significance was not attained, the decreases are considered toxicologically relevant
and treatment-related since they occurred in the absence of decreases in food consumption. Although the existing
reproduction study does not satisfy the guideline requirement [NOEL of 25 mg/kg/day; LOEL of 125 mg/kg/day]
suggest that the repeated 2-generation reproduction study is unlikely to result in evidence of toxicity more than
3-fold lower than the existing endpoints.

6. Dermal Absorption

Dermal Absorption Factor: 100% (default value), based on the lack of a dermal absorption study.

9. Dermal Exposure Long-Term (> 6 Months)

Proposed Study: chronic toxicity study - dog OPPTS 870.4100/§83-1 (b)

MRID No.: 41862601

Executive Summary: See under Chronic RfD

Proposed Dose and Endpoint for Establishing ¢RfD>: NOAEL = 60.6 mg/kg/day, based on decreases in body-
weight gain, erythrocyte counts, and hemoglobin.

Proposed Uncertainty Factor(s): 300X [10X interspecies; 10X intraspecies; 10X database uncertainty factor]

Comments about Study/Endpoint/Uncertainty Factor: see under Chronic RfD. The proposed study is an oral
study. Since no dermal absorption data are available, toxicity by the dermal route should be considered
equivalent to toxicity by the oral route of exposure.

12. Inhalation Exposure: Long-Term_(> 6 Months)

Proposed Study: chronic toxicity study - dog OPPTS 870.4100/§83-1 (b)

MRID No.: 41862601

Executive Summary: See under Chronic RfD

Proposed Dose and Endpoint for Establishing ¢RfD: NOAEL = 60.6 mg/kg/day, based on decreases in body-
weight gain, erythrocyte counts, and hemoglobin.

Proposed Ungertainty Factor(s): 300X [10X interspecies; 10X intraspecies; 10X database uncertainty factor]

Comments about Study/Endpoint/Uncertainty Factor: see under Chronic RfD. The proposed study is an oral
study. Since no inhalation absorption data are available, toxicity by the inhalation route should be considered
equivalent to toxicity by the oral route of exposure.

(WA
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ATTACHMENTS

TXR # 0050783 - HIARC report dated June 5, 2002

TXR # 004995 - RfD report dated March 14, 1986 .

DATA EVALUATION RECORD for chronic rat and 3-generation reproduction studies dated 10-13-82
DATA EVALUATION RECORI for chronic dog study dated 3-13-02

TOXICOLOGY PROFILE
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S - i WASHINGTON, D.C. 20460
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OFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

TXR NO. 0056783

DATE: June 5, 2002

MEMORANDUM

SUBJECT: CHLORSULFURON - Report of the Hazard Identification Assessment Review
Committee.

FROM:  LindaL. Taylor, Ph.D, < ZZde ; 7 C

Health Effects Division (7509C)

THROUGH: Elizabeth Doyle, Co-Chair Eﬁ[
Hazard Identification Assessment Review Comnuttee
Health Effects Division (7509C)

TO: Felicia Fort, Risk Assessor
Health Effects Division (7509C)

PC Code: 118601

On May 29, 2002 the Health Effects Division (HED) Hazard Identification Assessment Review
Committee (HIARC) reviewed the recommendations of the toxicology reviewer for chlorsulfuron with
regard to the acute and chronic Reference Doses (RfDs) and the toxicological endpoint selection for use as
appropriate in occupational/residential exposure risk assessments. The potential for increased susceptibility
of infants and children from exposure to chlorsulfuron was also evaluated as required by the Food Quality
Protection Act (FQPA) of 1996. The conclusions drawn at this meeting are presented in this report.

Internet Address (URL) » htip:/iwww.epa.gov
Recycled/Recyclable = Printed with Vegetabie Oll Based Inks on Recycled Paper {Minimum 50% Postconsumer content)
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Committee Members in Attendance

Members present were: Elizabeth Doyle (Co-Chair), William Burnam, Elizabeth Mendez, David Nixon,
Jonathan Chen, John Liccione, Ayaad Assaad, Virginia Fornillo, Paula Deschamp

Member(s) in absentia: Jess Rowland (Co-Chair), Pamela Hurley, Brenda Tarplee
Data evaluation prepared by: Linda Taylor

- Also in attendance were: Susan Makris, Christina Swartz, Felicia Fort, Whang, Phang, Sue Hanley,
Virginia Dobozy

Data Evaluation / Report Presentation

Linda L. Taylor, Ph.D.
Toxicologist
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INTRODUCTION

On May 29, 2002, the Health Effects Division (HED) Hazard Identification Assessment Review

Committee (HIARC) reviewed the recommendations of the toxicology reviewer for Chlorsulfuron with
regard to the acute and chronic Reference Doses (RfDs) and the toxicological endpoint selection for use as
appropriate in occupational/residential exposure risk assessments. The potential for increased susceptibility
of infants and children from exposure to chlorsulfuron was also evaluated as required by the Food Quality

Protection Act (FQPA) of 1996.

L.

FQPA HAZARD CONSIDERATIONS

1. Adequacy of the Toxicity Data Base

The HIARC concluded that the toxicology database for chlorsulfuron is not complete. There is a
datagap for the 2-generation reproduction study in rats. The studies available for FQPA

considerations are:
@ rat developmental toxicity study (acceptable)

@ rabbit developmental toxicity study (acceptable)
@ two-generation reproduction study in rats (unacceptable)

2. Evidence of Neurotoxicity

'The HIARC concluded that there is a concern for neurotoxicity resulting from exposure to

chiorsulfuron, based on the hyperreactivity observed in male rats in the chronic toxicity/
carcinogenicity study on chlorsulfuron. The acute neurotoxicity study and the subchronic
neurotoxicity study are required for chlorsuifuron.

3. Developmental Toxicitv Studv Conclusions

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 41983101), chlorsulfuron
(98.2%a.i.; Lot# 12-51, Drum 14/Batch # 12-51-88) was administered to 20 artificially-inseminated
female Hra: (NZW)SPF rabbits/dose once daily via gavage at dose levels of 0, 25, 75, 200, and 400
mg/kg/day [original study] and at 400 and 1000 mg/kg/day [supplemental study] from day 7 to 19
of gestation.

Maternal toxicity was evident at the 1000 mg/kg/day dose level, as evidenced by the death of 8 of
the 20 does and 6 abortions. One doe in the 200 mg/kg/day dose group and one doe in one of the 400

“mg/kg/day groups also aborted. Additionally, there was a negative body-weight gain during the

initial 3 days of dosing at 200 mg/kg/day and 400 mg/kg/day in the original study and a substantial
decrease in body-weight gain in the supplemental study at 400 and 1000 mg/kg/day. Adjusted
maternal body-weight gain was substantially lower than control at the 200 {original study], 400
[original and supplemental studies}], and 1000 mg/kg/day [supplemental study] dose levels [days 0-

- 29:778%, 54%, 43%, and 43% of control, respectively; days 7-29: 24% of control, -24 grams, -25

[FS]
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| grams, -67 grams, respectively].

There were no treatment-related effects on pregnancy rate, numbers of corpora lutea/doe,
implantations/doe, live fetuses/doe, resorptions/doe, or the sex ratio. In the supplementary study,
there was an apparent treatment-related increase in the incidence of enlarged galibladders [0, 2, 4
at 0, 400, and 1000 mg/kg/day, respectively] and mishappened gallbladders [0, 0, 2 at 0, 400, and

1000 mg/kg/day, respectively).

" The maternal toxicity LOAEL is 200 mg/kg/day, based on decreased body-weight gain. The
maternal toxicity NOAEL is 75 mg/kg/day.

Developmental toxicity was observed at the 400 mg/kg/day dose level, as evidenced by the slight
increase in the incidence of visceral malformations [absent gallbladder, doubled aorta, ventricular
septal defect] compared to the control. Additionally, the female fetuses at the 400 mg/kg/day dose
level displayed a slightly lower body weight [90% of control] compared to the control, and the mean
litter weight at this dose level was slightly decreased [=90% of control]. The 1000 mg/kg/day dose
level resulted in severe maternal toxicity and therefore, the developrnental findings at this dose level
flack of effect] are not considered reliable. :

The developmentai toxicity LOAEL is 400 mg/kg/day, based on a slight increase in visceral
malformations and decreased fetal body weight. The developmental toxicity NOAEL is 200

mg/kg/day.

The developmental toxicity study in the rabbit is classified Acceptable/Guideline, and it satisfies the
guideline requirement for a developmental toxicity study (OPPTS 870.3700; §83-3(5)) in rabbits.

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 41976406), chlorsulfuron
(98.2%, Lot 12-51, drum 14; batch 12-51-88) was administered by gavage to Crl:CD®Be rats from
gestation days 7-16. Dose groups were 0, 55, 165, 500, or 1500 mg/kg/day and there were 25
presumed pregnant rats per group.

Darns in the 500 mg/kg/day group had clinical signs (vaginal discharge with associated alopecia).
There were two treatment-related maternal deaths in the 1500 mg/kg/day group. Dams in the 1500
mg/kg/day group had more clinical signs (swollen limbs and faces), and decreased corrected body
weight gain which was accompanied by decreased food consumption. The maternal NOAEL is
165 mg/kg/day based upon clinical signs (vaginal discharge with associated alopecia) at the .
maternal LOAEL of 500 mg/kg/day.

Fetal toxicity was limited to decreased fetal weight in the 1500 mg/kg/day group. There were no
teratogenic effects. The developmental NOAEL is 500 mg/kg/day based upon decreased fetal
weight at the developmental LOAEL of 1500 mg/kg/day.

This study is classified acceptable/guideline and satisfies requirements for a developmentaltoxicity
study in rats (OPPTS 870.3700; OECD 414).
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4. Reproductive Toxicity Studv Conclusions

EXECUTIVE SUMMARY: In a two-generation reproductionstudy (MRID 400893 16), conducted
in conjunction with a 24-month chronic/carcinogenicity study, chlorsulfuron technical (295% a.i.,
Batch # INF-5384-38 and INF-5384-52) was administered to Crl:CD®(SD)BR rats in the diet at
dose levels of 0, 50, 750, 7500 ppm (equivalent to 0, 2.3/3.2, 35/48, 356/480 mg/kg bw/day in F,
males/females and 0, 3.7/4.5, 55/66, 541/656 mg/kg/day in F,5 males/females). On day 97 of the
chronic/carcinogenicity study, 20 rats/sex/dose were assigned to the reproduction component of the
study (F, generation). Two litters were produced per generation. After the second litter (F ;) was
weaned, the F; animals were returned to the 24-month chronic/carcinogenicity portion of the study.

The only parental parameters evaluated during the reproduction phase of the study were body
weight, body weight gain, food consumption, food efficiency, and compound intake during the first
pre-mating period for the F,; animals. No compound-related signs of toxicity were noted at any dose
level. The parental systemic NOAEL is 7500 ppm (356 mg/kg bw/day in males, 480 mg/kg
bw/day in females), the highest dose tested. The parental systemic LOAEL > 7500 ppm.)

In the F,, generation, a slight dose-related decrease in pup weight (17 and 5% in males and females
at the high-dose, respectively) was noted on post-natal day (PND) 21. A concomitant 6% decrease
in maternal body weight was seen at this dose level. Given the minimal magnitude of the effect
(£3.6 g), this decrease was not considered toxicologically relevant. Decreases in the mean litter size,
number of pups born alive, as well as pups alive 24 hours after birth, and on PND 4 (pre-cull) were
reported at the 7500 ppm dose level (15, 11, 15, and 16%, respectively) when compared to
concurrent control. Similar effects were noted at the high-dose in the F,; generation where pup
viability at various time points decreased by approximately 9-11% . None of these effects were
noted in any litter of the F, generation. Organ weights,. gross pathology and h1stopathology
evaluations of F; weanlings did not reveal any compound-related effects.

The offspring LOAEL is 7500 ppm (356 mg/kg bw/day in males, 480 mg/kg/day in females),
based on increased number of still births and pup death during early lactation (PND 0-4)%,
The offspring NOAEL is 750 ppm (35 mg/kg bw/day).

At the 7500 ppm dose level, a 10-15% decrease in fertility index was noted in the F 1B generation.
The reproductive LOAEL is 7500 ppm (356 mg/kg bw/day in males, 480 mg/kg bw/day in
- females) based on decreased fertility. The NOAEL is established at 750 ppm (35 mg/kg/day).

This study is unacceptable/non-guideline and does not satisfy the guideline requirement for a two-
generation reproductive study (OPPTS 870.3800; OECD 416) in rats. This study had numerous
deficiencies including but not limited to: 1) parental animals not weighed weekly as specified in
guideline, 2) estrous cyclicity, sperm parameters not evaluated, 3) male reproductive performance
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| not evaluated, 4) parental animals not subjected to gross pathology or histopathology examinations,
5) developmental landmarks not evaluated, and 6) pup histopathology evaluations conducted only
for the F,; generation. The lack of an assessment of several parameters that are part of the new

OPPTS 870.3800 guidelines does not disqualify this study.

5. Additional Information from Literature Sources

No other information was located in the literature for chiorsulfuron.

6. Pre-and/or Postnatal Toxicity

The HIARC concluded that there is not a concem for pre- and/or postnatal toxicity resulting from
exposure to chlorsulfuron.

A. Determination of Susceptibility: There is no evidence of increased susceptibility
[qualitative and quantitative] following in utero exposure to chlorsulfuron in either the rat

or rabbit developmental toxicity study. The HIARC concluded that susceptlblhty cannot be
assessed in the 2-generation reproduction study in rats.

B. Degree of Concern Analysis and Residual Uncertainties: There is a2 low degree of concern
for the effects observed [fetal/pup death] in the unacceptable 2-generation reproduction
study at a dose level that had no apparent adverse effect on the parental animals. Since
parental body weight and food consumption were not monitored adequately, and there was
no microscopic examination of the parental animals, among other deficiencies, a lack of
effect on the parental animals cannot be substantiated. Additionally, although there was an
increase in the number of still births (14) at the high-dose level compared to the control (3)
and other dose groups (2 each), 13 of the 14 still births were from one litter: therefore, only
two high-dose litters were affected, compared to a comparable number of affected litters in
the contro] and other dose groups. With regard to the PND 0-4 deaths, there was no real
dose-response in that the incidence was 1 in the control, 7 in the low-dose, 1 in the mid-dose,
and 10 in the high-dose groups. Although the reproduction study is unacceptable, a NOAEL
[35 mg/kg/day] was determined for the effect of concern [still births], and the LOAEL is at
a high dose level [356 mg/kg/day]. The fetal effects observed in the developmental toxicity
studies [decreased fetal body weight] occurred at dose levels that are greater than the dose
levels producing maternal toxicity [decreased body-weight gain and clinical signs]. The
incidence of visceral malformations in the rabbit study was slight and not of concern. There
are no residual concerns.

C. Proposed Hazard-based Special FOPA Safety Factor(s): The HIARC concluded that the

hazard-based special FQPA safety factor [10X] could be removed [1X].

7. Recommendation for a Developmental Neurotoxicity Study

The HIARC concluded that there is not sufficient information available to determine whether there
isa concern for developmental neurotoxicity resulting from exposure to chlorsulfuron due to the lack

6
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of the acute and subchronic neurotoxicity studies. Based on the finding of hyperreactivity in the
chronic oral toxicity study in male rats, the recommendation for a developmental neurotoxicity study

[DNT] in rats is RESERVED, pending the completion of the neurctoxicity battery [acute and
subchronic neurotoxicity studies] on chlorsulfuron.

A. Evidence that suggest requiring a Developmental Neurotoxicity study:

The only evidence of neurotoxicity was found in the chrontc toxicity study in rats where
males displaved an increased incidence of hyperreactivity compared to the control males
following oral exposure to chlorsulfuron [first observation on day 152 (high dose) and day
282 (control)]. There are no neurotoxicity studies [acute and subchronic] available for

chlorsulfuromn.

B. Evidence that do not support a need for a Developmental Neurotoxicity study:

With the exception of the hyperreactivity noted above, there is a lack of evidence of
neurotoxicity in the available database on chlorsulfuron.

Based on the weight of evidence presented, the HIARC concluded that a developmental
neurotoxicity study is RESERVED for chlorsulfuron. '

HAZARD IDENTIFICATION

1. Acute Reference Dose (aRfD) - General Population

An appropriate end point to quantify a single-dose exposure was not available in the database.

2. Acute Reference Dose (aRfD) - Females 13-50

An appropriate end point to quantify a single-dose exposure was not available in the database. The
decrease 1n fetal body weight {10%] in the rabbit study is not attributable to a single dose.

3. Chronic Reference Dose (¢cRfD)

Study Selected: chronic toxicity/carcinogenicity study - rat OPPTS §70.4300; §83-5
MRID No.: 40089316

ExecutiveSummary: Inacombinedchronic/carcinogenicity study (MRID 400893 16), chlorsulfuron

‘technical (>95% a.i., Batch # INF-5384-38 and INF-5384-52 was administered to Crl: CD®(SD)BR

rats (80/sex/dose) in the diet at dose levels of 0, 50, 750, 7500 ppm (equivalent to 0, 2, 30, 309
mg/kg body weight/day in males and 0, 2.7, 40, and 405 mg/kg bw/day in females) for 24 months.
Atthe 1 year interim sacrifice 10 rats/sex/dose were sacrificed and subjected to a gross necropsy and
histopathological evaluation.
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A statistically sign}ficé.nt (p<0.05) decrease in body weight (8-17% decrease) was reported in males
at the low- and high-dose levels during the last 6 weeks of the study. At the end of the study period,
a statistically significant decrease in mean body weight - ranging from 11-16% - was seen at all dose
levels. In contrast, females exhibited an 8-13% statistically significant (p < 0.05) decrease in body
weight occurring between weeks 60-84 only. At the end of the study period, however, the body
weight of females in the control and treated groups were comparable. Though marginal, these
changes in body weight at the high-dose level are considered toxicologically relevant since they
occurred in the absence of decreases in food consumption and were consistent with the concomitant
decreases in food efficiency (14-1500% and 17-188% decreases in males and females, respectively)

at the 7500 ppm dose level.

The only clinical sign of toxicity noted during the study period was an increase in the incidence of
hyperreactivity in males at the 750 and 7500 ppm dose levels (15/80 and 14/80, respectively vs. 5/80
in the control group). Mortality rates, clinical chemistry, and hematology parameters were
unaffected by treatment with the test article. :

At the interim sacrifice (1 year), the absolute liver weights of males at the 50 and 750 ppm dose
levels were decreased (p < 0.05) by =14%. Nonetheless, this change in organ weight is not
considered toxicologically relevant as it was not dose-dependent and was not reflected in the relative
liver/body weight ratio. It 1s, therefore, presumed that these changes reflect the concomitant
-decrease in body weight. Though not statistically significant, females exhibited a 12-15% increase
at all dose levels. This increase, however, was not observed at the terminal sacrifice (2 years).
Consequently, the toxicological relevance of this finding is unclear.

"No toxicologically relevant compound-related effects on organ weights was reported at the end of
the study period (2 years). A minimal (=3%) but statistically significant decrease in absolute brain
weight was noted in males at the 50 and 7500 ppm dose levels only. These changes are not
considered biologically relevant since the magnitude of the effect was slight. '

Gross pathology examination did not reveal any compound-related effects. Histopathology
evaluation revealed an increase in the incidence of centrilobular hypertrophy and cytoplasmic fatty
changes in males and females treated at the 7500 ppm dose. These findings are considered to be an
adaptive response to the presence of a xenobiotic agent and consequently not toxicologically
significant. Finally, no increase in the incidence of masses was noted at any dose level when
compared to the concurrent control.

Under the conditions of this study, the NOAEL is established at 50 ppm (2 mg/kg/day). The
LOAEL is set at 750 ppm (30 mg/kg/day) based on increased incidence of hyperreactivity in
males. w :

At the doses tested, there was not a treatment related increase in tumor incidence when compared
to controls. Dosing was considered adequate based on decreases in body weight and food efficiency
at the highest dose tested.
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This chronic/carcinogenicity study in the rat is acceptable/non-guideline, and satisfies the general
guideline requirement for a chronic toxicity/carcinogenicity study OPPTS 870.4300); OECD 453]
in rats. The study is non-guideline due to several deficiencies, but there is sufficient information for
the evaluation of the potential carcinogenic and chronic toxic effects of this chemical in rats.

Dose and Endpoint for Establishing cRfD: NOAEL =2 mg/kg/day, based on increased incidence
of hyperreactivity in males at the LOAEL of 30 mg/kg/day.

Uncertainty Factor(s): 300X [10 interspecies; 10X intraspecies; 3X database uncertainty factor]

Comments about Study/Endpoint/Uncertainty Factor: The route and duration of exposure are
appropriate for selection of the chronic dietary endpoint. An additional 3X database uncertainty

factor is required for the incomplete database [lack of a 2-generation reproduction study, an acute
neurotoxicity study, and a subchronic neurotoxicity study]. There is a lack of adequate assessment
of potential reproductive effects following exposure to chlorsulfuron, and based on signs of
hyperreactivity in adult animals, there is a need for acute and subchronic neurotoxicity studies.
Although the existing 2-generation reproduction study does not satisfy the guideline requirement,
the results of that study [NOAEL for fetal effects = 35 mg/kg/day; LOAEL = 356 mg/kg/day]
suggest that the repeated 2-generation reproduction study is unlikely to result in evidence of toxicity
more than 3-fold lower than the existing endpoints. Therefore, a 3X database uncertainty factor is
protective.

Chronic RfD = 2 mg/kg/day = 0.007 mg/kg/day
300

4. Incidental Oral Exposure: Short-Term (1-30 days)

Study Selected: developmental toxicity - rabbit OPPTS 870.3700; §83-3 (b)
MRID No.: 41983101

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 41983101), chlorsulfuron
(98.2%a.i.; Lot# 12-51, Drum 14/Batch # 12-51-88) was administered to 20 artificially-inseminated
female Hra: (NZW)SPF rabbits/dose once daily via gavage at dose levels of 0, 25, 75,200, and 400
mg/kg/day [original study] and at 400 and 1000 mg/kg/day [supplemental study] from day 7to 19
of gestation.

Maternal toxicity was evident at the 1000 mg/kg/day dose level, as evidenced by the death of 8 of
. the 20 does and 6 abortions. One doe in the 200 mg/kg/day dose group and one doe in one of the 400
mg/kg/day groups also aborted. Additionally, there was a negative body-wéight gain during the
initial 3 days of dosing at 200 mg/kg/day and 400 mg/kg/day in the original study and a substantial
decrease in body-weight gain in the supplemental study at 400 and 1000 mg/kg/day. Adjusted
maternal body-weight gain was substantially lower than control at the 200 |original study], 400
[original and supplementa] studies], and 1000 mg/kg/day [supplemental study] dose levels [days 0-
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| 29; 78%, 54%, 43%, and 43% of control, respectively; days 7-29: 24% of control, ;24 grams, -25
grams, -67 grams, respectively].

There were no treatment-related effects on pregnancy rate, numbers of corpora lutea/doe,
implantations/doe, live fetuses/doe, resorptions/doe, or the sex ratio. In the supplementary study,
there was an apparent treatment-related increase in the incidence of enlarged gallbladders [0, 2, 4
at 0, 400, and 1000 mg/kg/day, respectively] and mishappened gallbladders [0, 0, 2 at 0, 400, and

1000 mg/kg/day, respectively] .

The maternal toxicity LOAEL is 200 mg/kg/day, based on decreased body-weight gain. The
maternal toxicity NOAEL is 75 mg/kg/day.

There was a slight increase in the incidence of visceral malformations [absent gallbladder, doubled
aorta, ventricular septal defect; one fetus/malformation; 3 litters] compared to the control at the 400
mg/kg/day dose level, but this was not considered an effect of treatment. Developmental toxicity
was observed at the 400 mg/kg/day dose level, as evidenced by the slightly lower fetal body weight
[90% of control] in the fernales compared to the control females, and the slightly decreased [=90%
of control] mean litter weight. The 1000 mg/kg/day dose level resulted in severe maternal toxicity
and therefore, the developmental findings at this dose level [lack of effect] are not considered

reliable.

The developmental toxicity LOAEL is 400 mg/kg/day, based on decreased fetal body weight.
The developmental toxicity NOAEL is 200 mg/kg/day.

The developmental toxicity study in the rabbit is classified Acceptable/Guideline, and it satisfies the
guideline requirement for a developmental toxicity study (OPPTS 870.3700; §83-3(3)) in rabbits.

Dose and Endpoint for. Risk Assessment: Maternal toxicity NOAEL = 75 mg/kg/day, based on
decreased body weight/body-weight gain in females at 200 mg/kg/day.

Comments about Study/Endpoint: Although the dog 6-month study provides a lower NOAEL [18.5
mg/kg/day], due to the fact that the dogs at study initiation were between 9 and 11 months old, an
assessment of the young, growing, animal was not performed. Also, body weights in older [not
growing] dogs are variable, and there is little confidence in the effect level. Additionally, in the
chronic dog study in which the dogs were 6.5 months old at study initiation, decreased body-weight
gain [91% of control] for the 0-13 week interval was observed in females at 215 mg/kg/day [NOAEL
of 60.6 mg/kg/day]. An additional 3X database uncertainty factor is required [see Comments under
Chronic RfD (females 13-50)] for the incomplete database [2-generation reproduction study, acute
and subchronic neurotoxicity studies] with respect to this subpopulation. The required study may

‘provide a lower dose/endpoint for risk assessment purposes.

5. Incidental Oral Exposure: Intermediate-Term (1 - 6 Months)

Study Selected: developmental toxicity study - rabbit OPPTS 870.3700/§83-3 (b)

10
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" MRID No.: 41983101

EXECUTIVE SUMMARY: See under Short-Term Incidental Oral Exposure.

Dose and Endpoint for Risk Assessment: Maternal toxicity NOAEL = 75 mg/kg/day, based on
decreased body weight/body-weight gain in females at 200 mg/kg/day

Comments about Study/Endpoint; See under Short-Term Incidental Oral Exposure.

6. Dermal Absorption

Dermal Absorption Factor: 100% (default valué), based on the lack of a dermal absorption study.

7. Dermal Exposure: Short-Term (1- 30 days) Exposure

Study Selected: developmental toxicity study - rabbit OPPTS 870.3700/§83-3 (b)
MRID No.: 41983101

EXECUTIVE SUMMARY: See under Short-Term Incidental Oral Exposure.

Dose and Endpoint for Risk Assessment Maternal toxicity NOAEL = 75 mg/kg/day, based on
decreased body weight/body-weight gain in females at 200 mg/kg/day

Comments about Study/Endpoint: See under Short-Term Incidental Oral Exposure. Since no dermal
absorption data are available, toxicity by the dermal route will be considered to be equivalent to
toxicity by the oral route of exposure.

8. Dermal Exposure; Intermediate-Term (1 - 6 Months) .

Study Selected: developmental toxicity study - rabbit OPPTS 870.3700/§83-3 (b)

MRID No.: 41983101

EXECUTIVE SUMMARY: See under Short-Term Incidental Oral Exposure.

Dose and Endpoint for Risk Assessment: Maternal toxicity NOAEL = 75 mg/kg/day, based on
decreased body weight/body-weight gain in females at 200 mg/kg/day

- Comments about Study/Endpoint: See under Short-Term Incidental Oral Exposure. Since no dermal

absorption data are available, toxicity by the dermal route will be considered to be equivalent to
toxicity by the oral route of exposure.

9, Dermal Exposure Long-Term (> 6 Months)

11
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Study Selected: chronic toxicity/carcinogenicity study - rat OPPTS 870.4300/§83-5
MRID No.: 40089316
EXECUTIVE SUMMARY: See under Chronic RfD.

Dose and Endpoint for Risk Assessment: NOAEL = 2 mg/kg/day, based on increased incidence of
hyperactivity in males at the LOAEL of 30 mg/kg/day.

Comments about Study/Endpoint; See under Chronic RD. Since the selected study is an oral study.
Since no dermal absorption data are available, toxicity by the dermal route will be considered to be

equivalent to toxicity by the oral route of exposure.

10. Inhalation Exposure: Short -Term_ (1- 30 days)

Study Selected: developmental toxicity study - rabbit OPPTS 870.3700/§83-3 (b)

MRID No.: 41983101
EXECUTIVE SUMMARY: See under Short-Term Incidental Oral Exposure. |

Dose/Endpoint for Risk Assessment: Maternal toxicity NOAEL = 75 mg/kg/day, based on
decreased body weight/body-weight gain in females at 200 mg/kg/day

Comments about_Study/Endpoint: See under Short-Term Incidental Oral Exposure. Since no
inhalation absorption data are available, toxicity by the inhalation route will be considered to be
equivalent to toxicity by the oral route of exposure.

11. Inhalation Exposure: Intermediate-Term (1- 6Months)

Study Selected: developmental toxicity study - rabbit OPPTS 870.3700/883-3 (b)
MRID No.: 41983101

EXECUTIVE SUMMARY: See under Short-Term Incidental Oral Exposure.

Dose/Endpoint for Risk Assessment: Maternal toxicity NOAEL = 75 mg/kg/day, based on
decreased body weight/body-weight gain in females at 200 mg/kg/day

_Commenis about Study/Endpoint: See under Short-Term Incidental Oral Exposure. Since no
inhalation absorption data are available, toxicity by the inhalation route will be considered to be
equivalent to toxicity by the oral route of exposure.

12. Inhalation Exposure: Long-Term (> 6 Months)

12



III.

Route Short-Term Intermediate-Term Long-Term

(1-30 Days) (1 - 6 Months) (> 6 Months)

Duration _ - - '
Dermal 100 100 100
Inhalation 100 100 100
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Study Selected: chrenic toxicity/carcinogenicity study - rat OPPTS 870.4300/ §83-5
MRID No.: 40089316
EXECUTIVE SUMMARY: See under Chronic RfD.

Dose/Endpoint for Risk Assessment: NOAEL = 2 mg/kg/day, based on increased incidence of
hyperactivity in males at the LOAEL of 30 mg/kg/day.

Comments about Study/Endpoint: See under Chronic RfD. Since no inhalation absorption data are
available, toxicity by the inhalation route will be considered to be equivalent to toxicity by the oral

route of exposure.

13. Margins of Exposure

The target Margins of Exposure (MOEs) for occupational exposure risk assessments are as follows:

The MOEs for dermal and inhalation exposures may be combined for occupational exposure risk
assessment because the toxicity endpoints for these routes of exposure are the same.

The target MOE:s for residential exposure risk assessments will be determined by the FQPA Safety
Factor Commitiee. At present, there are no residential uses.

14. Recommendation for Aggregsate Exposure Risk Assessments

As per FQPA, 1996, when there are potential residential exposures to the pesticide, aggregate risk
assessment must consider exposures from three major sources: oral, dermal and inhalation
exposures. Since there are no residential uses currently, no aggregated assessment is required at this
time.

CLASSIFICATION OF CARCINOGENIC POTENTIAL

1. Combined Chronic Toxicity/Carcinogenicity Study in Rats
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* MRID No. 40089316

EXECUTIVE SUMMARY: See under Chronic RfD.

Discussion of Tumor Data There was no treatment-related increase in tumor incidence in either sex.

Adequacy of the Dose Levels Tested: In the subchronic oral toxicity study in rats, the body-weight
gain and food efficiency decreases observed did not display a dose response and they were sporadic;
thus their relation to chlorsulfuron exposure is considered equivocal. The highest dose tested in the
subchronic study [2500 ppm {males 161/females 217 mg/kg/day)] was considered the NOAEL. In
_ the rat chronic toxicity/carcinogenicity study, the highest dose level was 7500 ppm [males
309/females 405 mg/kg/day]. The body-weight changes at the high-dose level are considered
toxicologically relevant since they were consistent with the concomitant decreases in food efficiency
in the absence of food consumption decrements. However, the decreased food efficiency occurred
in the latter half of the study in males and sporadically in females [during week 13, then not until
week 100]. Body-weight gains for both sexes were comparable among the groups for the 0-13 week
interval. It appears that the rats would have tolerated a higher dose.

2. Carcinogenicity Study in Mice

MRID No. 00090030

EXECUTIVE SUMMARY: Inacarcinogenicitystudy (MRID 00090030)INW-4189(91.9-95% a.i.,
Lots INW-4189-22 and INW-4189-57) was administered to 80 CD-1 mice/sex/dose in the diet at
dose levels of 0, 100, 500 or 5000 ppm (approximately 0, 15, 108 and 750 mg/kg bw/day based
on | ppm in food equals 0.15 mg/kg/day) for 104 weeks.

There were no treatment-related effects on survival, clinical observations, hematology or post-
mortem examinations. Food consumption measurements were complicatedby spillage. Body weight
was statistically significantly decreased relative to control values for the 5000 ppm males and
females during most of the study. However, the effect was marginal with decreases of mostly less
than 10%. Body weight gain in the 5000 ppm males was significantly decreased at many time
periods during the study (decreases for weeks 0-13, 0-26, 0-52 and 0-104 were 5%, 13%, 9% and
8%, respectively). Sporadic significant decreases were also observed in the 100 and 500 ppm males.
Body weight gain was significantly decreased in the 5000 ppm females at many time periods
(decreases for weeks 0-26, 0-52 and 0-104 were 13%, 16% and 9%, respectively). There were also .
decreases in the 500 ppm females at weeks 0-26 (10%) and 0-52 (9%). For weeks 0-52, there was
asignificant decrease (7%) in the 100 ppm females. Only the body weight gain decreases in the 5000
ppm males and females are considered toxicologically significant as they occurred consistently
. throughout the study, whereas the effects in the 100 and 500 ppm groups were sporadic.

The LOAEL is 5000 ppm (750 mg/kg/day) based on decreased body weight and bedy weight
gain. The NOAEL is 500 ppm (108 mg/kg/day).

14
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At the doses tested, there was no treatment related increase in tumor incidence when compared to
controls. The decreases in body weight and body weight gain were marginal evidence of toxicity;
therefore, the dosing is considered adequate.

This carcinogenicity study is acceptable (gnideline) and satisfies the guideline requirement for a
carcinogenicity study [OPPTS 870.4200; OECD 451] in mice.

Discussion of Tumor Data: There were no treatment-related increases in tumor incidence in either
SeX.

Adequacy of the Dose Levels Tested: In the subchronic mouse study, the dose levels were 500,
2500, 5000, and 7500 ppm [equivalent to 150, 783, 1557, and 2130 mg/kg/day in males; and 220,
1214, 2134, 3176 mg/kg/day in females]. Both sexes displayed sporadic decreases in body-weight
gain and food efficiency during the study, which at times were substantial, but a dose response was
not evident. The NOAEL was set at 5000 ppm [males 1557/females 2134 mg/kg/day], based on an
increased incidence of retinal dysplasia and adrenal capsular cell proliferation. The high dose in the
carcinogenicity study was 5000 ppm; however, due to the fact that the food consumption values are
inflated, the calculation of the dose on a mg/kg/day basis is flawed and the standard conversion of
1 ppm=0.15 mg/kg/day is appropriate. The dose levels are considered adequate for the assessment
of carcinogenic potential, based on the marginal decreases in body weight/body-weight gain
observed throughout most of the study at 5000 ppm [750 mg/kg/day].

Classification of Carcinogenic Potential: The HED RfD Peer Review Committee concluded that
there was no evidence of carcinogenicity in rats or mice [TXR # 004995, dated 3/12/86].

MUTAGENICITY

The HIARC concluded that there is not a concern for mutagenicity resulting from exposure to chlorsulfuron.

HAZARD CHARACTERIZATION

Chlorsulfuron is not acutely toxic via the oral and inhalation [Toxicity Category IV] routes of exposure and
via the dermal [Toxicity Category IH] route of exposure.

Adequate data are not available for an assessment of eye or skin irritation potential or for dermal
sensitization potential.

A 21-day repeat dose dermal study and a subchronic inhalation study are not available on chlorsuifuron.

The chronic data provide no evidence that chlorsulfuron is particularly toxic to any organ or tissue. In the
rat chronic toxicity study, the increase in the incidence of centrilobular hypertrophy and cytoplasmic fatty

15
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changes at the high-dose level is considered an adaptive response to the presence of a xenobiotic agent and
not toxicologically significant. Males at the high-dose level displayed an increase in the incidence of
hyperreactivity compared to the control males. Neurotoxicity was not observed in any other study on
chlorsuifuron.

Developmental toxicity was observed in both the rat and rabbit, as evidenced by decreased fetal body
weights in both species. Maternal toxicity was observed as decreased body-weight gain in the rabbit and as
an increased incidence of clinical signs [vaginal discharge with alopecia] in the rat.

Although unacceptable, reproductive toxicity was observed in the rat 2-generation reproduction study in
both generations/both litters, as evidenced by decreased fertility of the dams. Although no parental toxicity
was observed, an adequate assessment of body weight, body-weight gain, food consumption, organ weights,
and histopathology was not performed, and male fertility was not assessed.

The data provided no indication of increased susceptibility of rats or rabbits to in_utero exposure to
chlorsulfuron. Due to multiple deficiencies, the data from the available 2-generation reproduction study on
chiorsulfuron are not interpretable with respect to whether chlorsulfuron results in increased susceptibility
following in_utero and/or early postnatal exposure. The HED HIARC determined that a 2-generation
reproduction study is required. Additionally, the HIARC determined that both an acute neurotoxicity study
and a subchronic neurotoxicity study are required for chiorsulfuron, based on the finding of hyperreactivity
m males in the chronic toxicity study. The requirement for a developmental neurotoxicity study was
RESERVED pending the completion of these latter two neurotoxicity studies.

No effects were observed on the endocrine system in any of the available studies on chlorsulfuron.

There is-no evidence of carcinogenicity in rats or mice following oral exposure to chlorsulfuron. The
mutagenic data indicate that there is no concern for mutagenicity.

Chlorsulfuron is rapidly absorbed, metabolized, and excreted in rats. There are no remarkable sex-, dose-
or treatment-regiment-related differences in the absorption, distribution, and excretion of chlorsulfuron in
rats. The major routes of elimination are via the urine (58-72% of the dose) and feces (20-35%). Negligible
amounts (<0.08%) of radioactivity are found in the expired air as carbon dioxide. Small amounts of
radioactivity were found in the tissues 3 days after dosing, with the highest concentrations being observed
in the liver and whole blood in both sexes.

There are several data gaps: (1) 2-generation reproduction study in the rat; (2) acute neurotoxicity study in
the rat; (3) subchronic neurotoxicity study in the rat; (4) 21-day repeated dose dermal toxicity study; (5)
subchronic inhalation study in the rat. The requirement for a developmental neurotoxicity study is
RESERVED. :

VI. DATA GAPS / REQUIREMENTS The following are datagaps for chlorsulfuron: acute
neurotoxicity study, subchronic neurotoxicity,2-generationreproductionstudy, 21-day repeatdermal
toxicity study, subchronic inhalation study. The requirementfora developmental neurotoxicity study

16
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" [ DNT] is RESERVED.

17
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VII. ACUTE TOXICITY

Acute Toxicity of Chlorsulfuron

Guideline
No. Study Type MRID #(s) Results Toxicity Category
81-1 Acute Oral 00031406 LD, =5.5/6.3 g/kgd v
81-2 Acute Dermal 00083956 | LD, = 3400 mg/kg 1
81-3 Acute Inhalation | 00086825 | LCeu=5.9m/L v
81-4 | Primary Eye Imitation| 00031414/ | not an eye irritant IV
81-5  |Primary Skin Irritation| 00031417V | no adequate study -
81-6 Dermal Sensitization | 00031417v no adequate study -

» males/females; v classified unacceptable/nonguideline

18 .
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VII. SUMMARY OF TOXICOLOGY ENDPOINT SELECTION

Summary of Toxicology Endpoint Selection for Chlorsulfuron

19

Exposure Dose Hazard Based Endpoint for Risk Assessment
Scenario (mg/kg/day) Special FQPA
UF /MOE Safety Factor
Dietary Risk Assessments

Acute Dietary no appropriate endpoint/dose identified
females 13-50 vears '
of age
Acute Dietary
general population no appropriate endpoint/dose identified
including infants
and children
Chronic Dietary NOAEL=2 1X rat chronic toxicity/carcinogenicity
all populations mg/kg/day LOAEL = 30 mg/kg/day based on

UF = [300} increased incidence of hyperreactivity in

males

Chronic RfD =

0.007 mg/kg/day
Incidental Oral NOAEL= 75 1X rabbit developmental toxicity

mg/kg/day LOAEL = 200 mg/kg/day based on
Short-Term decreased body-weight gain.
(1 - 30 Days)
Residential Only MOE=TBD
Incidental Oral NOAEL=75 1X rabbit developmental toxicity

: mg/kg/day LOAEL = 200 mg/kg/day based on

Intermediate-Term decreased body-weight gain.
(1 - 6 Months)
Residential Only

MOE =TBD

Non-Dietary Risk Assessments |

Dermal * Oral NOAEL=75 | IX rabbit developmental toxicity
Short-Term mg/kg/day LOAEL =200 mg/kg/day based on
(1 - 30 days) : decreased body-weight gain.
Residential MOE =TBD IX
Occupational MOE =100 IX
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-Exposure Dose Hazard Based Endpoint for Risk Assessment
Scenario (mg/kg/day) Special FQPA '
UF /MOE Safety Factor

Dermal * Oral NOAEL=75 | IX rabbit developmental toxicity
Intermediate-Term | mg/kg/day LOAEL = 200 mg/kg/day based on
(1 - 6 Months) decreased body-weight gain.
Residential MOE =TBD X
Occupational MOE =100 1X
Dermal * Oral NOAEL=2 1X rat chronic toxicity/carcinogenicity
Long-Term mg/kg/day : LOAEL = 30 mg/kg/day based on
(> 6 Months) - decreased body-weight gain.

| Residential MOE =TBD 1X
Occupational MOE = 100 1X
Inhalation ® I0ral NOAEL=75 | 1X rabbit developmental toxicity
Short-Term mg/kg/day LOAEL = 200 mg/kg/day based on
(1 - 30 days) decreased body-weight gain.
Residential MOE = TBD 1X
Occupational MOE = 100 1X
Inhalation ® Oral NOAEL=75 | IX rabbit developmental toxicity
Intermediate-Term | mg/kg/day LOAEL = 200 mg/kg/day based on
(1 - 6 Months) decreased body-weight gain.
Residential MOE =TBD 1X
Occupational MOE =100 1X
Inhalation ® Oral NOAEL=2 1X rat chronic toxicity/carcinogenicity
Long-Term mg/kg/day ' LOAEL = 30 mg/kg/day based on
(>6 Months) decreased body-weight gain,
Residential MOE =TBD 1X
Occupational MOE =100 1X
Cancer Classification: no evidence of carcinogenicity

a Since an oral NOAEL/LOAEL was selected, absorption via the dermal route 1s assumed to be equivalent to oral absorption.
b Since an oral NOAEL/LOAEL was selected, absorption vie inhalation is assumed to be equivalent to oral absorption.
TBD = To Be Determined. Target MOEs for residential exposures will be determined by the FQPA Safety Factor Committee.

.20
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) | 004995 3//4//5%%%-’

REFERENCE DOSES (R¥Ds) FOR ORAL EXPOSURE 9 M
S
.
Chemical: Chlorsulfuron CAS #: 64902-72-3
v Caswell #: 194AA
Carcinogenicity: /}fh ‘ R

systemic Toxicity: See below.

.II!llt....II'.‘l.l‘-.l..l.ll..l.lllll..ll.ll....'lI..'..l.ll...llll".".l..l...llt.
Endpoint kxperimental Loses uF ME : RED i,
lul.ti.llICC!ll‘llllll..lllll'..'.ll.lI.'l.l..l.ill‘l.l.‘llI.!I..Illll.llllll.l...l....

v

Haskell Labs. (1979) 100 ppm (5 my/kg) 100 - U.05 mg/kg/day
Systemic NObL

d~Year Feeding/ '

Uncogenic Hat 500 pam (25 my/kg)

Study : Systemic LEL

decreaéed body
weight

N N R N N E N Y R R N N RN N R AN RN N RN A NN AR AN RN NN N )

Endpoint and Experimental Loses:

' Haskell Laboratory (Nov. 27, 1979)
Two Year Feeding/Oncogenic Rat Study
Study No. 557—81

Three hundred ..axty—e:ght male and three hundred and seventy—c..e temale ch
rats were recelved from Charles Wiver Breeding Laboratories. PFollowing a 12 day
pretest, 320 rats of each sex were divided into four groups of 80 males and B0

- .. females and housed in pairs., Groups were fed diets containing U, 10U, 500, or

2500 ppm chlorsulturon for two years. All rats were examined at least once daily
during the first 14 weeks of he study and at least twice daily atter that for
abnomaal behavior and clinical signs of toxicity. Three, 6, 12, 18, and 24
months after initiation ot the study, ten rats fran each ot the study groups were
subjected to clinical chemistry, hematological and urine analytical examinations,
The observed results included a mild to moderate reduwction in mean body weights
and we:.ght gains occurred in male rats fed 2500 ppm and and 500 ppn chlorsulfuron.

Preparation Dates 3/12/86

!\’5‘4

Saumdone”
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004995

REFERENCE LUSES (RFDs} FUR GRAL EXPUSURE

. Chemicals Chlorsulturon CAS #31 64Y02«72-3
 Caswell #: 194AA

Carcinogenicitys No evidence of carcinogenicity in two
animal {rat and mice) tests,

Systemic 'beicitys See below.
...QalQIer---rnncuolomc..l.ll.Illli.lIa'.c.!lQ!il...l.ID...O..O.OI!.DDDI-..tnc.l'lt! :

Endpoint Experimental Doses UF MF RED

........0‘..'.........\l..-...'..........'....."l".l'....'.......‘....'..'.......'.

Haskell Labs. (1979) 100 ppm (5 mg/kg) 100 - - 0,05 mg/kg/day
Systemic NOEL .

2=-Year Feeding/

Oncogenic Rat 500 ppm {25 mg/kg)

Study . Systemic LEL

decreased body
- weight

[ N E R EE N AN E RN NN NN NN N NN RN NN N N NN N N N NNl I A R N NN S A E Y]
. Endpoint and Experimental Doses:

Haskell Laboratory {Now. 27, 1979)
Two Year Feeding/Oncogenic Rat Study
Study No. 357-81 .

Three hundred sixty-eight male and three hundred and seventy-one female CD

rats were received from Charles River Breeding Laboratories, Following a 12 day

. pretest, 320 rats of each sex were divided into four groups of 80 males and 80
females and housed in pairs. Groups were fed diets containing 0, 1U0, 500, or -
2500 ppm chlorsulfuron for two years.. All rats were examined at least once daily
during the first 14 weeks of he study and at least twice daily after that for
abnormal behavior and clinical signs of toxicity. Three, 6, 12, 18, and 24
months -after initiatlion of the study, ten rats fram each of the study groups were
subjected to.clinical chemistry, hematological and uriné analytical examinations.
The observed results included a mild to moderate reduction in mean body weights
and weight gains occurred in male rats fed 2500 ppm and and 500 ppm chlorsulfuron.

Preparation Date: 3/12/86
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004995

l.‘.'llil.“..ll.lllll.O"l‘....ll.l_lll...O.i.‘t.llllI.l...lll.llI.I'..lll.b.‘ll'.!l‘.ll

Uncartainty Factoré (UFs)!

A 100 fold UF has been used to compensate for the interspecies differences
in extrapolating fram the rat to the human.

'EENENNE NN I..‘.lllllll.l.l..'..l!.l'll'...‘...'..l"....."...ll..‘.i........‘.......

Modifying Factors (MFs):

None

T EAEENZ R R R R R R FEN NN SRR N E NS NNENRN S NFERS NN N AEN SR NERNFNY N EENES RS AN SN EN NN N NN REN NN .

1, .

Additional Camments:

Lata Consig:laréd for Establishing the RfD ;

1) 2-Year Feeding/Oncogenic - Rat Systemic NUEL=UU ppm (5 mg/kg), Systemic LEL=
500 ppm {25 mg/kg ) (decreased body weight); Oncogenic NOBL »5000 ppn
250 mg/kg) (HUT) ¢ core grade guideline

2) 6-tonth mb;egding ~ Dog Systemic NOEL >2500 ppm (62,5 mg/kg) (HUT); cors grade.
nimum _ .

3) 3-Generation Reproduction - Rat Reproductive NOEL=500 ppm (25 mg/kg), p
Reproductive LEL=2500 ppm (125 mg/kg)(decreased fertility indices);
Maternal NOEL=500 ppm,. Maternal LEL=2500 ppm (decreased mean body |
weight): core grade guideline :

4) Teratology ~ Rat Teratogenic NOEL >2500 ppm {125 mg/kq) (HDT); Matémal
NOEL >2500 ppm; Fetotoxic NOBL >2500 ppm; core grade minimum

5) Teratology - Kabbit Teratogenic NOEL >75 mg/kg; Fetotoxic NOEL=25 mg/kg,
::toto::ic LEL=75 mg/kg (increased incidence of resorption); core grade
nimm )

Data Gap(s)
- 1) Chronic Dog Feeding |

Uther bata Considered

i) 2-Year Feeding/Oncogenic = Mice Oncogenic NOEL >500U ppm (75U mg/kg) (HUT);
Systemic NOEL=500 ppm (75 mg/kg), Systemic LEL=50UU ppm {decreased body
weight and food consumption); core grade guiteline T

2) SU-lay Feeding — Rat Systemic NOEL=1UU pgm (5 mg/kg)(LLT), Systemic LEL=5000 pmm -
{25 mg/kg)islight decrease in plamma creatinine, slight increased
hematerit): cors grade minimam

I...“tl.lllbiilloﬂlllﬂtuUIIillﬂll....ll!"'.‘...l.llllﬂl-l."‘l“..'.l‘...ID.‘IO..‘I

'2"‘_ | ki
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004995

Ql"ll'l‘ll.!"‘!.lOI‘l!'I.l'...l.llI‘!“'".lllllllll!l!'!ll!"l!.lll!llll'lllll.ll...

Confidence in the RED:
Studys High - Data Base: Medium RED: Medium
The critical study appears to be of rood guality and is given a high rating,

Additional studies are also of good quality, however; a chronic dog feeding study
is needed and thereforas, the RED is given a mediun confidence.

Il,ll.'!"!'!ll!llll\l'l.l'll!!l!_lllll.l'..OOOIOIOOl.l..lii..liilI'.'l"!llll".l.l“l

Docuentation of RED and Review:

I'I..'.."‘l‘.'lI.I'l.l...III.Il...'..'.".II.I.I.'.'.I’.I“...I..‘IU......I......'...

Agency RED Review: ' "U.S8. EPA Contact:

First Review: ‘ Primary: Reto Engler FTS 557-7491

Second Review: . ' _

‘Verification Date: , Secondary: George Ghali FTS 557-4382
-3-
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DRANCH 7B DisC "+ YOPIC 2-Year Feeding - Rat,.
; ' , 3-Generation Reproduction - Ra

t

FORMULRTION Technica)
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CONTENT CAT

Long-Term Feeding Study With 2-Chloro-H-[{4-Hethoxy-6-Methyl~
1,3,5-Triazin-2-Y1)Aminocarbonyl]Benzenesul fonamide '
“(‘IHH—MBQ) In Rats, Haskell . Laboratory Report No. 557-81,
cod, €. K. _ ‘ : :

SUBST. CLASS = o ' :
DTHER SUBJECT DESCRIPTORS :
DIRECT RV TIME = 1p hourS: START-DATE "~ END DATE

 REVIEWED BY: J. C. Summers
CTINLE: Res_enrr:h Associate
ORG: E. 1. duPont deNemours & Co., Inc., Biochemicals Dept.

LOC/IEL: Hilmtngton, Delaware / (302) 772-2367
© SIBHATURE: § -€ . Jdumsmten DATE 2 therreamebren 10,17

RPPROVED BY:
o TITLE:
~ DRG:
LOC/TEL:

" SIGHATURE: | . DATE:
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2-Year Feeding - Rat

A. Core Guideline L. .
B. A NOEL of 100 ppm was established based on body weight loss when

technical chlorsulfuron was fed to ra.s for 2 years at dietary
‘levels.of O, 100, 500, or 2500 ppr. . No gross or histopathological
abnormalities that could be attributed te chlorsulfuron were
observed at any test level. . :

C. This study conforms to EPA Proposed Guidelines in Section 163.83-1
" Chronic Feeding Study {43 Federal Register 37375, B/27/78).

2~Year Feeding - Rat . - =

Three hundred sixty-eight-male and three hundred and seventy=-one
female CD® rats were received from Charles River Breeding Laboratories,
Wilmington, Massachusetts. Following a twelve day protest, 320 rats of
each sex, selected on the basis of weight gain and freedom from signs of
disease or injury, were divided by randomization into four groups of 80
males and 80 femalés and housed in pairs, ~Groups were fed ground Purina®

" Laboratory Chow diets containing 0, 100, 500, or 2300 ppm chlorsul furon for

two years. Diets were prepared fresh weekly and stored under refrigeration
until used. Rats received test diet and ‘water ad libitum.

All rats were examined at lzast once daily during the first 14
weeks of the study and at least twice daily after thatr for abnormal
behavior and clinical signs of toxicity. .Rata were weighed once a week
‘during the first six monthe, once every two weeks during the next six months,
and once every four weeks during the last 1Z months. Diet consumed by rats
was determined on 2 group basis at each weighing interval, and food
efficiency and daily intake were caltulated. Mortality was recorded.

Three, £ix, twelve, eighteen, and twenty~four months after initiation
of the study, ten rats from each of the study groups were subjected to
clinical chemistry, hematological jand urine analytical examinations. Tail
blood was evaluated for alkaline phosphatase, 8GOT, SGPT activities, BUN,
creatinine, and totaol plasma protein. Urine, from the same animals was
collected in the same time intervals and examined for volume, pH, sugar,
protein, bilirubin, urobilinogen, occult blood, color, appearancr; and
sediments. The blood from this same group of animals was examined for the
following parameters: . erythr-ocyte, leukocyte, and differential leukocyte
counts, hematocrits, and hemoglobin concentrations. Reticilocyte counts
‘were performed at the 18~ and 24-month examination periods. Mean
corpuscular hemaglobin, mean corpuscular volume, and mean corpuscula:
hemoglobin concentrations were calculated, '

After fifty-tvo weeks, tem rats not subjected to the clinical
::E:; :::: ::ligzigfgrog gach :est'gr:up3 sacrificed, and necru?sied. Rats
necropsied. | The brai:e hlﬂ SxIIEN during che study-wer? sfcr1£‘°'d and
_ ed. , » heart, spleen, thymus, stomach, pituitary, adrenals
lungs, lfvef kidneys, dnd testes were weighed and mean final body weights, '
organ ue:ghgs, and organ to body weight ratios were calculated. The tissues noted
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abéve and the following tissues were examined microscopically for all racs
at all fecding levels for histophthologic changes: spinal cord, sciatic

nerve, sorts, mesentaric vessels, sternebrae, and humorai bone marrow,
sternebrae, lymph nodes, eye, skin with underlying mammary tissue, skeletal

muscle, salivary and exorbital lacrimal glands, esophagus, duodenum,
jejunum, ileum, cecum, colon, pancreas, thyroid.and parathyroid glands,
trachea, urinary bladder, prostate, epididymides, testes, mammary glands,
ovaries, uterine horns, vagina and all masses,

Results:

‘2-Year Feeding - Rat

A mild to moderate reduction in mean body we1ght§ and weight
gains occurred in male rats fed 2500 ppm and 500 ppm chlorsul furon. The

'male rats at 100 ppm and the femdle rats at all dose levels were comparablé

to their respective control groups throughout the study. Diet consumption
was comparable between control and test groups, but food efficiency was

decreased in the 2500 ppm male group.. Clinical s:gns, incidence of
palpable tissue masses and morts&lity were comparable in test and control

groups. : A

MALE BODY WEIGHTS

Time .
{veeks) o_ . _100 500 2500
0 ; 119.5 119.5 119.4 119.4
5 361.9 362.3 349.1% 344,17
13 491.3 493.0 481.8 471.8%
. 26 580.3 578.9  572.7 554.2%
52 695.2 677.1 . 669.2% 637.8%
76 768.9 748.8 "730.5% 702.9%
104 751.1 - 154.9 - 710.3 721.2

+

* Different from control.at P .05 level of significance

INCIDENCE AND MEDIAN TIME TQ OKSET OF PALPABLE TISSUE MASSES
Median Time to

‘ # Animals Onset (wks);
Treatment Group # Masses Affected Range :
Male : ;o . a
Control 15 - 14 : 72; 42-100
100 ppm ' .12 11 72; 42=104
500 ppm . 5 ' 5 - 100; 88~100 .
2,500 ppm _ 16 14 88; 60-104
Female -

Control R 35 » 29 B4; 52-100
100 ppm 39 33 T Th; 44-100
500 ppm ' 36 e 28 o BB; 11-104
. 2,500 ppm k) B : 26 16; L2-104
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SURVIVAL

Treatment Greoup )
: Rats Alive at

~ o : . Study End
Male . Median Survival Time (wks) {Week 104 )

Lontrol . 101.0 . 46
100 ppm . o 104.5 44
500 ppm 101.5 41
/2500 ppm _ 105.0 47

Female

Control ) - =102.0
100 ppm | ] 102.5
500 ppm 101.5
2500 ppm _ 107.0

- During the f1rs: year of the study, male rats fed 500 and 2500
< ppm of test compound éxhibited dose-dependent decreased erythrocyte counts,
. in¢reased hematocrits, mesn corpuscular volumes and corpuscular hemnglob;ns.
- and stightly decreased me.. corpuscular hemopglobin concentrations. ' This’

'_ was suggestive of reticulocytosis. However, during the second year of the

study, these abnormalities were not observed In addition, no meaningful
‘differences in reticulocyte counts were observed between control and test
groups at ‘18- or 24-month examinations.

No gross or histopathological abnormalities were congidered
compound-relatad., (The pathologigt concluded that the test material was
not observed to be car:1nogen1c under conditions of the study.) A summary
of incidence of microscopic observations is attached at the and of this
evaluatlon.

- In the absence of dose relatedness in the absolute and relative
kidney weights of the male test grdups, slight decreases observed were not
considered to be compound-related, - Male rats in the 2500 ppm group exhibited
a higher incidence (13/69) of unilateral interstitial cell tumors than was
observed in eentrol group males (2/68). 'However, this was not consideyed
compound-related since a compound~induced effect would be expected to
affect the testes bilaterally. The incidence of bilateral :nterstx:xa;
cell tumors in male rats from the control group (7/68) was greater in male
rats from the 2500 ppm group (3/69), Also the unilateral inecidence was
within the known spontanecus range for CU™ rats and there were no other
changes such as interstitial cell hyperplasia sugpestive of a compound~
related tumorigenic effect in the testes. A NOEL of 100 ppm was
‘established based on body weight’ loss,

P

Discussion:

i
2-Year Feeding - Rat

The mechods and materials, scientific principles, valxdxty of
conclusxons and ldrqutcy of data for conclusions were adequate for the
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study. The reviewer. agrees with the conclusions of rhe atudy. HLR 283-&0

is a one-year, interim report isswed on the two-year rat study, but it was

- nat reviewed since it was superceded by two-year weport 557-Bl, The study
wa3 run under Hedical Research Project No. 3047,
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Tox Chem Ho. 194-AA - " - File Last Updated 3,28/84
» » “EP ] :
< . , Accession Results: : TOX
Stucfx[L'abIStudy #/Date Material l No. T {Dep, LCs0. PIS, NOEL, LEL Catego
] : |
Teratology - rat; - | Tech " 1099450 Teratogenic KOEL > ZSUOppu I
haskell Lab; #583-78; | DPX-418% | ‘(highest level testedl.. |
10/11/78 I B maternal NOEL > 2500ppm |
I [ Fetotoxic NOEL > ZSODppll I
| E Dose levels = 0, 100, 500, 2500 ppm!
| _ . .
, I ; | ‘ 1
Teratology - rabbit; | Tech 1099360 | Teratogenic NOEL > 75 mg/kg |
Haskell Lab; #12700; BPX-MSS i Fetotoxic NOEL = 25 mg/kg }
7/17/80 : ] Fetotoxic LEL = 75 mg/kg- 4
] | {Increased incidence of - i
] | resorption) (DoSes- 0, 10, 25, 75 |
Il = mo/kg) : ] E
3-Generation reproduc- | Technical {099450 | Reproductive NOEL = 500 ppm |
tion - rat; {combined | b | Reprodcutive LEL = 2500 ppm -
with 2 year oncogenic | {decreased fertility mdu:es) I
study}; Haskell Labs | Yaternal HOEL = 500 ppm I
] Maternal LEL = 2500 ppm {decreased !
: mean body weight) i
| | | Animals on test diet for 103 diys |
| before start of reprnduction , -
| study. |
| ] | Levels tested = 0, 100, 500, 2500 ]
= _,
14 Day oral - rat; } Tech 1095860 |2 zunng;kg;m dosses/2 weeks : P -
Haskell Lab.; #9?-??* | DPX-418% . produce 20% mortality only - |
271251F - ; I {only dose tosted)
90 Day feeding - rat; | Tech . |099480 Sys NGEL=100ppm  {LDT) |- -
Haskell Lab.; #80-80 DPX-4189 Sys LEL=500ppm {s1ight decrease in |
) : plasma creatinine, slight |

(]

increased hematocrit)
Deses: 0, 100, 500, 2500 ppa

Pagel of 6
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Tox Chem No. __ 194AR
, . _ EPA |

. “ Accession Results: TOX
Study/Lab/Study #/Date Material No. LDsg. LCsp, PIS, NOEL, LEL Categor

‘ . | ;

90 Day feeding - mice; Tech 099460 ' Range Finding Study
Haskell Lab; #69-80; DPX-4183 .| SYS NOEL=2,500ppm - -
7/19/718 . SYS LEL=5,000ppm (decreased erythro-

tyte count, increased corpuscular
1 volume, increased mean corpuscu'lar
| hemoglobin and decreased relatwe
. Viver weight in females -

Deses: 0, 500, 2500, 5000, ?500 ppm

. G M i p— . m———n i V]

[
099460 1 S\'S NOEL >‘2,Sﬂﬂppm lHDT] -

6 Month feeding - ddg; Tech ‘
Doses = 0, 100, 500, 25C0 ppm

Haskell Lab; #108-80; DPX-4189 -
1/24/19

1
10 Day feeding - rat; - Technical

Sys. NOEL > 2 »200mg/k: (si 1e dose
Haskell; #97-17 4 g/kg {sing

tested}

2 year feedingf/oncogenici Tech .. 089460 . Dncogenic Xuﬂﬂ > 5000 ppm {HDT)
- mice;. DPX -4189 Sys NOEL = 500 ppm
Haskel] Lab. ;#836-81; _ - Sys LEL = 5000 ppm (decreased BW
2/3/81 . and food consumption) i

1 , Doses: 0, 100, 500, S000 ppm
Z-Year feeding/oncogenic| Technical 099460 Dncogenic WOEL > 2500 ppm (HDT)
- rat; Haskell Lab.; o Sys NOEL = 100 ppm -
#957-81; 11/27/79 - Sys LEL =-500 ppm idecreased BH)

oo Dose levels: 8, 100, 500, 2500 ppm

Hetabelism -rat; . | Tech . 1099460 953 of 14c—dose was elimated in
Haskell Lab; | DPX-4189 urine and 4% in feces:; 1% was

AMR-(B-80 retained in tissues. Major . .

' compenents in urine were intact .
DPX-4189 (86%), 2-chlorobenzene-
sulfonamide (5%) and minor
metabolites (4Z). Biolegical half-
1ike is less than six hours.

T S S — - —— P WD S ik et G SIS St} W T WOV Skl S S e — T VR WIS S e —— VOV WD YU VIS Sy SReps S G - —
—— ——— T ity T——— pTTY. PR AN S+ lAl et Ut s s Y Y A s Wity S QD W i AT al) . s el ey U P ST AL ks S St ST A i ot

N T " —— —— -t wo— i ‘ol — E— A e V. e U s ok S— — S v — U Bkl e\

Page 2 aof 6
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REFERENCE DOSES (RFDs) FOR CRAL EXPOSURE

Chemical: Chlorsulfuron’ : CAS #: 64902-72=3 .
‘ - Caswell #: 1942A

Carcinogenicity: No evidence of carcinogenicity in two
animal (rat and mice) tests.

Systemic Toxicity: See below.
Preparation Date: 3/12/86

320 RARNAAARRB TR ARt RAES ANt RRbtonnt Bt AR aResbdoNtitaoninadnonaitddpeiodons

Endpoint o Experimental Coses ur 13 RED
Haskell Labs. (1979) 100 ppm (5 mg/kg/day) 100 - 0.05 mg/kg/day
Systemic NOEL '
2-Year Feeding/ _
Oncogenic Rat 500 ppm {25 my/kg/day)
Study Systemic LEL
dacreased by
waight

Conversion factor (rat): 1 ppm = 0.05 mg/kg/day

lil.lll."ll.ll...l‘l.I'lUI..‘I‘.II.....I..."I.'Illl.‘...l.l..tl..‘..lt.llllt"..‘..'.

&ﬂmint ard Experimental Doses:

Haskell Laboratory {Nov. 27, 1979)
Two Year Feeding/Oncogenic Rat Study
Study No. 557-81 _

Three hurdred sixty-eight male and three hundred ard seventy-one female (D
rats were received fram Charles River Breeding Laboratories. Following a 12 day
pretest, 320 rats of each sex were divided into four groups of 80 males and B0
females and housed in pairs. Groups were fed diets containing 0, 100, 500, or
2500 ppm chlorsulfuron for two years. All rats were examined at least once daily
~ during the first 14 weeks of he study and at least twice daily after that for
abnormal behavior ard clinical s.gns of toxicity. Three, 6, 12, 18, ani 24
months after initiation of the study, ten rats from each of the study groups were
subjected to clinical chemistry, hematological and urine analytical examinations,
The observed results included a mild to moderate reduction in mean body weights
and weight gains occurred in male rats fed 2500 ppm and and 500 ppm chlorsulfuron.

S Nps
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Uncertainty Factors (UFs):
a ccmpcas:l.te 100 fold UF has been used to compensate for both the interspecies

differences in extrapolating from the human, and the expected intra-human variabili
to the toxicity of this chemical in lieu of specific data.

TR EEREEEEXEEE R ETNN RN ENNRERR A RR S RN SR RE NS N RN E RN R R NN REERNRENERESEEREEREEENRERENERENELERENSERESS]

Medifying Factors (MFs):

lione

[EEFEZEEEERNNRENRYENNNNENEEE RN R RN RS NN N AR E R NENENERIEENENNNERNSE BN EERNENEREIENNNRNS}R]

Additional Caomments:
Data Considered for Establishing the RED

1) 2=Year Fesding/Oncogenic — Rat Systemic NOEL=100 ppm {5 mg/kg/day), Systemic LEL
500 ppm {25 mg/kg/day) (decreased body weight); Oncogenic NOEL >5000 ppm
250 mg/kg/day) (HDT); core grade guideline

2) 6é=Month Feeding -~ Dng Systemic mm. >2500 ppm (62.5 mg/kg/Gay) (HOT); core
grade minimum

3) 3=Generation Reproduction = Rat Reproductive NOEL=S500 pmm (25 mg/kg/day),
Reproduct ive LEL=2500 ppm {125 mg/kg/day) (decreased fertility indices);
Maternal NOEL=500 ppm, Maternal LEL~2500 ppm (decreased mean body
weight); core grade guideline

4) Teratolegy - Rat Teratogenic NOEL >2500 ppm (125 mg/kg/day)(HDT); Maternal
NOEL >2500 ppm; Fetotoxic NOEL >2500 ppm; core grade minimum

5) Teratology ~ Rabbit Teratogenic NOEL >75 mg/kg: Fetotoxic NOEL=25 mg/Kg,
Fatotoxic LEL=75 mg/kg {increased incidence of rasarption); core grade
minimum

Data Gap(s)

None

Other Data Considersd

1} 2-Year Feeding/Oncogenic =~ Mice mcogenic NCEL >5000 ppm (750 mg/kg)(HDI‘),
Systemic NCEL=500 ppm (75 mg/kg), Systemic LEL=5000 ppm (decreasad body
waight and food consumption); core grade guideline

2) 90-Day Feeding - Rat Systemic NOEL=100 ppm (5 mg/kg) {(LOT}, Systemic LEL=S000 ppr

{25 mg/kg) (slight decrease in plasma creatinine, slight increased
hematcrit); core grade minimum

l...l?l‘f.II-III.I..l..-..i.....'....iﬁiill..‘..l...l.....lI..I...'..'.......I."."
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Confidence in the RED:
Study: High Data Base: High RfD: High
The critical study appears to be of good quality and is given a high rating.

Additional studies are also of good quality, and therfore the RfD is given a high
confidence rating.

IEA AN RS RERIER SR NEREYRENERNNES R RN R RN E RS A RN NERNENARENENE NN EEEENARNEEENERNEENRENERNENNERHN]

[ocumentation of REfD and Review:

Fegistration files

[ AR ER N RN IR R R N R N N A R N N RN A N N Y Y Y R N YN Y YRR AR,

Agency RED Review: .5. EPA Contact:

First Review: Primary: Reto Engler FTS 557~7491

Second Review: ' '

Verification Date: Secondary: George Ghali FIS 5574382
-3-
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CASE CATBY
CHEM Chiorsulfuron
BRANCH TB | DISC TOPIC 2-Year Feeding - -Rat,

3-Generation Reproduction - R:

FORMULATION  Technical
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FICHE/MASTER 1D CONTENT CAT

Long-Term Feeding Study With 2-Chloro-N-[{4-Methoxy-6-Methyl-
1,3,6-Triazin-2-Y1)AminocarbonyllBenzenesul fonamide

&INg-4é89% In Rats, Haskell Laboratory Report No. 557-81,
ood, L. K. '

------------------------------------------------------------------------------

SUBST. CLASS =
OTHER SUBJECT DESCRIPTORS

o g B AR B W R e W N B 0 S g g e o e ap e e i O R R e e e A A e A S g s i o ke o AR g e e e o e B e e e T e e S B e R A

DIRECT RVW TIME = 10 hours START-DATE END DATE

R T e N T X A e Tt R R

REVIEWED BY: J. C. Summers
TITLE: Research Associate
OrG: E. I, duPont deNemours & Co., Inc., Biochemicals Dept.

LOC/TEL:  Wiimington, Delaware / (302) 772-2367

SIGRATURE:  §-€& . st : DATE : dureeboen 10
APPROVED BY: &. Furcd
TITLE:
ORG:
LOC/TEL:
DATE: r0l13/ s
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. Core Guideline
B. A NOEL of 100 ppm was established based on

when technical chlorsulfuron was fed to rats 7:

at dietary levels of 0, 100, 500 or 2500 ppm. .

or histopathologic abnormalities that could be attrioutec
) to chliorsulfuron were observed at any test level,
C. This study conforms to EPA proposed guidelines in
section 163.83-1 Chronic Feeding Study (43 Federal
Register 37375, B/22/78).

Methods:

2-Year Feeding - Rat

Three hundred sixty-eight male and 371 female CDe rats
were received from Charles River Breeding Laboratories,
Wilmington, Massachusetts. Following a 12 day pretest, 320
rats of each sex, selected on the basis of weight gain and
freedom from signs of disease or injury, were divided by
randomization into four groups of 80 males and 80 females and
housed in pairs. Groups were fed ground Purina® Laboratory
Chow diets containing 0, 160, 500 or 2500 ppm chlorsulfuren
for 2 years. Diets were prepared fresh weekly and stored
under refrigeration until used. Rats received test diet-and
water ad 1ibitum.

A1l rats were examined at least once daily during the
first 14 weeks of the study and at least twice daily after
that for abnormal behavior and clinical signs of toxicity.
Rats were weighed once a week during the first six months,
once every two weeks during the next six months, and once
every four weeks during the last 12 months. Diet consumed by
rats was determined on a group basis at each weighing interval,
and food efficiency and daily intake were calculated. Mortality
was recorded.

Three, six, twelve, eighteen and twenty-four months
after initiation of the study, 10 rats from each of the study .
groups were subjected to clinical chemistry, hematological
and urine analytical examinations. Tail blood was evaluated
for alkaline phosphatase, SGOT, SGPT activities, BUN, creatinine
and total plasma protein. Urine, from the same animals was
collected in the same time intervals and examined for volume,
pH, sugar, protein, bilirubin, urobilinogen, occult blood,
color, appearance, and sediments. The biood from this same
group of animals was examined for the following parameters:
erythrocyte, leukocyte and differential Teukocyte counts,
hematrocrits and hemoglobin concentrations. Reticulocyte
counts were performed at the 18 and 24-month examination
periods, Mean corpuscular hemogiobin, mean corpuscular volume
and mean corpuscular hemoglobin concentrations were calculated.
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After fifty-two weeks, 10 rats not subjected to the
clinical tests were selected from each test group, sacrificed
and necropsied. Rats found dead or sacrificed in extremis
during the study were alsc necropsied. At the end of 2 years,
all surviving rats were sacrificed and necropsied. The brain,
heart, spleen, thymus, stomach, pituitary, adrenais, lungs,
liver, kidneys, and testes were weighed and mean final body
weights, organ weights, and organ to body weight ratios were
calculated., The tissues noted above and the following tissues
were examined microscopically for all rats at all feeding
levels for histopathologic changes: spinal cord, sciatic
nerve, aorta, mesenteric vessels, sternebrae and humoral bone
marraw, sternebrae, Tymph nodes, eye, skin and with underiying
mammary tissue, skeletal muscle, salivary and exorbital lacrimal
glands, esophagus, duodenum, jejunum, ileum, cecum, colon,
pancreas, thyroid and parathyroid glands, trachea, urinary
bladder, prostate, epididymides, testes, mammary g]ands, ovaries,
uterine horns, vagina and all masses.

Results:

Z-Year Feeding - Rat

A mild to moderate reduction in mean body weights and
weight gains occurred in male rats fed 2500 ppm and 500 ppm
chiorsulfuron, The male rats at 100 ppm and the female rats
at all dose levels were comparable to their respective control
groups throughout the study. ©Diet consumption was comparable
between control and test groups, but food efficiency was
decreased in the 2500 ppm male group. Clinical signs,
incidence of palpable tissue masses and mortality were compar-
able in test and control groups.

Male Body Weights

Time,

Weeks 0 100 500 2500 {ppm)
0 119.5 119.5 119.4 119.4
6 361.9 362.3 349.1*  344.1*

13 491.3 493.0 481.8 471.8%

26 580, 3 578.9 572.7 554, 2%

52 695.2 677.1 669.2%  637.8%

76 768.9 748.8  730.5%  702.9%

104 751.1 754.9 710.5 721.2

* Different from control at P< .05 Tevel of significance
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Incidence and Median Time to
Onset of Palpable Tissue Masses

Treatment Group

Median Time to

_ #nimals Onset {wks);
Male #Masses Affected Range
Control . 15 14 725 42-100
100 ppm 12 11 72; 42-104
500 ppm 5 5 100; 88-100
2,500 ppm 16 14 B8; 60-104
Female .
Control 35 29 B4; 52-100
100 ppm 39 33 . 76; 44-100
500 ppm 36 28 88; 11-104
2,500 ppm 31 26 76 42-104
Survival

Treatment Group

#Rats Alive at

Median Survival Study End

Male Time (wks) ' {Week 104)
Control 101.0 46
100 ppm 104.5 _ 44
500 ppm 101.5 41
2,500 ppm - 105.0 47

Female
Control 102.0 44
100 ppm 102.5 44
500 ppm 101.5 42
2,500 ppm 107.0 46

During the first year of the study male rats fed 500
and 2500 ppm of test compound exhibited dose-dependent
decreased erythrocyte counts, increased hematocrits, mean
corpuscular volumes and corpuscular hemoglobins, and slightly
decreased mean corpuscular hemoglobin concentrations. This
was suggestive of reticulocytesis. However, during the second
year of the study these abnormalities were not observed. 1In
addition, no meaningful differences in reticulocyte counts
were observed between control and test groups at 18- or
2d4-month examinations.

No gross of histopathological abnormalities were
considered compound-related., The pathologist cencluded that
the test material was not observed to be carcinogenic under
conditions of the study. A summary incidence of microscopic
observations is attached at the end of this evaluation.
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557-81

In the absence of dose relatedness in the absolute
and relatijve kidney weights of the male test groups, slight
decreases observed were not considered to be compound-related.
Male rats in the 2500 ppm group exhibited a higher incidence
(13/69) of unilateral interstitial cell tumors than was
observed in control group males (2/68). However, this was
not considered compound-related since a compound-induced
effect would be expected to affect the testes bilateraily.
The incidence of bilateral interstitial cell tumors in male
rats from the control group (7/68) was greater than in male
rats from the 2500 ppm group (3/69). Also the unilateral
incidence was within the known spontaneous range for CD€
rats and there were no other changes such as interstitial
cell hyperplasia suggestive of a compound-related tumorigenic
effect in the testes. A NOEL of 100 ppm was established
based on body weight loss. .

Discussion:

2-Year Feeding - Rat

The methods and material, scientific principles,
validity of conclusions, and adequacy of data for conclusions
were adequate for the study. The reviewer agrees with the
conclusions of this study. HLR-283-80 is a l-year interim
report issued on the 2-year rat study, but it was not reviewed
since it was superceded by 2-year report 557-81. This study -
was run under Medical Research Project No. 3067.
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“hyperplagia, bite duct, focal g2 23 25 20 21 2 26 29
hyperplasia, bilte duct, localized b 3 3 1 1 1 0 3
hypevplasia, hepatic cell, focal iy 1 & 1 ) 0 % o
hyperplasia, hepatic cell, localjzed 7 3 3 g 1 14 5 4
hypevplasia, tympheid cell 1 P B, 1 0 1 1 3
hypevtrophy, hepatic celt!l, focal 2 0 1% ] 1 0 3 i
hypevtrophy, hepatic celt, locatlized 20 13 & ol it 7 9 7
lipidosis, hepatic cell, focal 2 T { f) f ] i 1
LIVER A
NHUMBER EVALUATED &9 0 49 Y] &7 68 69 67
lipidosis, hepatic cell, diffuse 3 5 ~ : " -y
tipidosis, hepatic cell, localized - I S Hm rw m :w am, Hw
d nwstrcwa cell infittrate, focal ] ] 1 ] 0 1 0 1
X netresis, hepatic cell, focal 3 k) 2 2 3 r 3 3
&3 :mnﬂcm.m. :wvm*,n celt, centrolobutar ] i ] { (] 1 (] 1
pevichotangiolitis, chroenic 24 iy 38 g s 19 ryey iy
piamentation, hemnsidevin H ] D B ,c 1 rm {
veticulocylesis 0 0 0 N 0 ) 0 i
leucocytic infiltrate . # 1 ] 0 0 (F ] 1
extra~-aedullary hemopoiesis ¢ 0 { 0 ] i 1 Y
m:mmanwmmjm. localized ) 10 3 12 0 a 0 5 o
PANCREADS c—- e
NUMEBER EVALUATER _ _ 70 68 &7 %] 63 &2 &8 65
UNREMARKABLE HISTOLOGICALLY na2 S4 We a4 e g9 51 9%
ACINAR CELL ADENOMA 0 8 0 0 p 0 i H ]
ISLET CELL ADENOMA 4 1 4 2 1 1. 5 3
W RETICULLUM CELL SARCOMA, METALTATIC 2 0 i 0 1] G ] 0
mv MALIGNANTY LYMPHUOMA, METASTATIC 1 0 3 ] 1 0 0 [}
atrvophy, acinar, fogal i 7 0 ] 0 2 T 2
cytoptasmitc vacuoiation, nos 2 0 ] ] 0 ] ] ]
fibvesisg, tnterstitial { i ] i ] ii i 0
‘hemevyrhaye 1 0 0 0 Q ¢ ] 0
hypeviplasia, acinarv, localized f 12 i\ 1 0 ] 9 !}
hypevplasia, islet cell ] ] 0 1 ] 1 L b 0
tipidosia, noea 0 0 1 0 0 0 0 0
panecreatitis, chronit ] ] & P4 3 f) 3 ]
. peri—arteritis, chronic . 1] 1] b 3 0 ) ] 0
. chronic arteritis 7 5 i 1 It i I S
acinary vacuotation 1 1 0 1 0 0 ] ]
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Conclusion:

3-Generation Reproduction - Rat

A. Core guideline

B. A NOEL of 500 ppm based on decreased ferfility. indices
was established when technical chlorsulfuron was fed
to rats in a 3~generation 6~litter reproduction study
at dietary levels of 0, 100, 500 and 2500 ppm.

C. This study generally conforms to EPA proposed guidelines
in section 163.83-4 Reproduction study (43 Federal .
Register 37384, 8/22/78) with some modifications.

Methods:

3-Generation Reproduction - Rat

Charles River CD® male and female rats were fed diets
that contained O, 100, 500 or 2500 ppm chlorsulfuron in a
long term feeding study. After 103 days of feeding, 20
rats/sex/level were selected for the three-generation six-
litter reproduction study and temporarily removed from the
Tong-term study.

Male and female Fp rats within each dietary group were
mated for a 15-day period to produce Fj, Titters. During
the mating and reproduction phases, Fn rats continued to
receive their respective test group's diets. Approximately
seven days after weaning the Fy; Titters, the Fg rats were
mated a second time for a 15-day period to different rats to
produce Fqy litters. At weaning, the Fg rats were returned
to their respective groups in the long-term feeding study.
The number of pups in each Fjp litter was reduced to ten and
twenty-one days after delivery, surviving pups in the Fyp
Titters were weighed and sexed. 20 Pups/sex/level were then
representatively selected to initiate the second feeding/
reproduction period to produce Fyp, and Fop litters. Similariy
F3q and Fqp Titters were produceg. Twen%y—one days after
de?ivery of the F3p 1itters, 10 male and 10 female weanlings
were sacrificed and subjected -to gross and histopathological
examinations. During the study diet consumption and body
weight data were taken, and values for food efficiency and
daily intake were calculated. Rats were examined at least
once daily for abnormal behavior, mortalities and ciinical
signs of toxicity. The following tissues from the F3, rats/
sex/level were examined histopathologically: brain, adrenals,
spinal cord (cervical, thoracic, lumbar, sacral), pancreas,
lungs, trachea, thyroid and parathyroid glands, heart,
skeletal muscle, sciatic nerve, spleen, thymus, Tiver, kidneys,
testes {with epididymides), ovaries, uterus, stomach,
duodenum, jejunum, ileum, colon and bone marrow.
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Results:

3-Generation Reproduction - Rat

Rats in the 2500 ppm group had slightly decreased
fertility indices when compared to controls, Mean number of
pups/1itter, gestation, lactation, and viability indices,
litter survival, mean weanling body weights and weight gains,
diet consumption and food efficiency were not adversely
influenced. STlight differences in mean weanling body weights
in the 2500 ppm group were not consistently related to dietary
concentrations and were not considered biologically significant.
Clinical observations were not dose-related and were not
considered to be compound-reliated. Mean organ weights and
organ weight ratios of weanling vats from ihe test groups
were comparable to those of the controls. "No gross or
histopathological abnormalities that could be related to dietary
administration were observed in the F3p weanlings. The no
observable effect level was considered to be 500 ppm based
on decreased fertility indices.

Treatment Group {ppm): 0 100 500 - 2500
Litter _ Fertility Index (%)
Fly 95 - 90 95 95
Flb 100 95 95 89
FZa : 95 90 85 84
ol 100 95 89 100
F3a 95 100 90 79
F3b 95 100 108- 79

Discussion:

3-Generation Reproduction - Rat

The methods and materials, scientific principles,
validity of conclusions, and adequacy of data for concliusions
were adequate for the study. Modifications in the guideline
such as reproduction through 3 generations rather than the
.guideline's itwo, breeding twice within each generation to
produce Fy and Fy 1if{ters, and doing histopathology on Fiy
weanlings rather than on weanlings of each generation are
variations which do not affect the validity of the study.
This study was reviewed in connection with teratology study
HL.LR~-583-78.
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Chlorsulfuron technical/118601 OPPT 870.4100b/ OECD 452

.EPA Reviewer: _Elizabeth Méndez, Ph.D. Signatupe

Reregistration Branch I, Health Effects Division (7509C) Date

EPA Secondary Reviewer: Whang Phang, Ph.D. Signature: /4 57,
Reregistration Branch I, Health Effects Division (7509C) Date__3/i4/0t
TXR#:0050460

DATA EVALUATION RECORD

STUDY TYPE: Chronic toxicity - dog (Dietary Administration); OPPTS 870.4100b [§83-1b);
OECD 452. '

PC CODE: 118601 ‘ : ' DP BARCODE: D280761
SUBMISSION NO.: 5579862

TEST MATERIAL (PURITY): Benzenesulfonamide, 2-chloro-N-[[(4-methoxy-6-methyi-
1,3,5,-triazin-2-yl)-amino]carbonyl]}-; Chlorsulfuron (97.5%)

'SYNONYMS: IN W4189-165; DPX-W4189-165

CITATION: Atkinson, I.E. (1991) A Chronic (1 Year) Oral Toxicity Study in the Dog with
DPX-4189 (Chiorsulfuron) via the Diet. Bio/dynamics, Inc., East Millstone, NJ.
Report No. HLO 163-91, April 4, 1991. MRID 4186260f. Unpublished

SPONSOR: E.I du Pont de Nemours & Company

EXECUTIVE SUMMARY:

In a chronic toxicity study (MRID 41862602.) Chlorsulfuron technical (97.5% a.i.; Lot # 12-51)
was administered to Beagle dogs (5/sex/dose) in the diet at concentrations of 0, 100, 2000, or
7500 ppm (equivalent to Males:0, 3.5, 65.6, 215 mg/kg bw/day; females: 0, 3.5, 60.6, 254.5) for
52 weeks.

No compound-related increases in the mortality rate, incidence of clinical signs, food
consumption, ophthalmoscopic, clinical chemistry, organ weights, gross pathology, and
histopathology parameters were reported. Body weights were unaffected by treatment with the
test article. Females in the high-dose group, however, exhibited 30-89% decreases in body
weight gain at different intervals during the study. Although they are not statistically significant,
these decreases in body weight gain are considered toxicologically relevant and compound-
related since they occurred in the absence of decreases in food consumption.
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1n males, evaluation of hematology parameters did not reveal any compound-related effects at
any dose level. In contrast, females in the high-dose group exhibited statistically significant
decreases in some hematology parameters. At the 3- month evaluation, statistically significant
decreases in hemoglobin (24%, p < 0.01), hematocrit (21%, p < 0.01), erythrocytes (21%, p <
0.053), and leukocytes (48%, p < 0.01). Leukocytes and hematocrit parameters were comparable
to control throughout the remainder of the study period. Reduced hemoglobin levels, however,
were still observed at the 6-month (18%, p < 0.05) and 9-month (17%, p < 0.05) evaluations but
not at the end of the study period. Also observed during the 6- and 9-month evaluations was a
reduced erythrocyte count (16%[not statistically significant] and 17% [p < 0.05], respectlvely)
Again, this effect was not reported at the end of the study period.

Under the conditions of this study, the NOAEL is established at 2000 ppm (60.6
mg/kg/day). The LOAEL is set at 7500 ppm (215 mg/kg/day) based on decreases in body
weight gain, erythrocyte counts, and hemoglobin.

This chronic study in dogs is acceptable/guideline and satisfies the guideline requirement for a
chronic oral study [OPPTS 870.4100, OECD 452]

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS:

1. Test Material: DPX-W4189 (Chiorsulfuron)
Description: Technical, beige powder
Lot/Batch #: Lot# 12-51
Purity: 97.5% a.i.

Compound Stability: 14 days at room temperature
CAS # of TGAL 64902-72-3

Cl

0

2. Vehicle and/or positive control: None

3. Test animals:
Species: Dog
Strain: Beagle




HED Records Center Series 361 Science Reviews - File R051596 - Page 72 of 80

. Chronic Toxicity Study (dogs) (1991} / Page 3 of 12
Chlorsulfuron technical/118601 OPPT 870.4100b/ OECD 452

Age/weight at study 6% months old. Males mean body weight: 9.8 kg

initiation: Females mean body weight: 8.2 kg
Source: : Marshall Research Animals. Inc.
Housing: Individually in elevated metal grid cages
Diet: : 400 g Purina® Certified Canine Diet #5007 offered for 4.5 hours
Water: - ad libitum '
Environmental Temperature: 60-80°C
conditions: : Humidity: 11-9%%
Air changes: Not described
Photoperiod: 12 hrs dark/light
Acclimation period: 45 days
B. STUDY DESIGN:

1. In life dates - Start:11/10/89  End: 11/15/90
2. Animal assignment - Animals were randomly assigned to the test groups noted in Table 1.

TABLE 1: STUDY DESIGN

Test Group Conc. in Dose to animal Main Study
Diet (ppm) (mg/kg/day) # months

Male l Female

Control 0 0 5 5
Low (LDT) 100 3.5/3.4 (M/F) 5 5
Mid (MDT) 2000 65.6/60.6 (M/F) 5 5
High (HDT) 7500 215/254.5 (M/F) 5 5

3. Dose selection rationale: The dose levels were selected based on the results from a 2-week
palatability study where dietary administration of up to 15000 ppm resulted in marked decreases
in food consumption (125-54%) and reduced body weight gain (males: 67%, females: 13%).

4. Diet preparation and analvsis

Diet was prepared weekly by mixing appropriate amounts of test substance with Purina Certified
Canine Diet #5007. Homogeneity and stability were tested prior to the initiation of the study.
During the study, samples of treated food were analyzed 5 times during the study period
concentration.

Results - Homogenelty Analysis: 100 ppm: 88 - 98.4 ppm; 2000 ppm: 1896-1904 ppm;
7500 ppm: 7345- 8175 ppm
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Stability Analysis: 84-100% stable after 14 days at room temperature.

Concentration Analysis: 77-100% of nominal concentration (the concentration of one
sample taken at the initiation of the study was 77% of the nominal concentration. For the
remainder of the study, sample concentrations ranged from 84-100% of the nominal
concentration).

The analytical data indicated that the mixing procedure was adequate and that the variance
between nominal and actual dosage to the animals was acceptable.

5. Statistics - Statistical evaluations of equality of means were performed using the one way
ANOVA method, followed by a multiple comparison procedure if needed. Initially, Bartlett’s
test! was used to determine if groups-had equal variance. If they did, a parametric procedure was
used (one way ANOVA using the F distribution) to assess significance. If significant differences
among the means were determined, the Dunnet’s test was used to ascertain which means were
significantly different from the control. If the variances were not equal, & non-parametric
procedure for testing equality of means was used (Kruskal-Wallis test). If differences were .
determined, the Dunn’s summed rank test was used to determine which treatments were different
from the control. A statistical test for trend in the dose levels was also undertaken. In the cases
of equal variance, standard regression methods with a test for trend and lack of fit was used. If
variances were not equal, the Jonckheere’s test for monotic trend was performed.”

C. METHODS:

1. Observations:

Animals were inspected twice daily for signs of toxicity and mortality. A detailed physical
evaluation was conducted once during the pre-test period and weekly thereafier.

2. Body weight

Animals were weighed twice before during the pre-test period, weekly during the study period,
and prior to terminal sacrifice.

3. Food consumption and compound intake

Food consumption for each animal was determined and mean daily diet consumption was

*  Conducted at the 1%, two-sided risk level.

?  With the exception of Bartlett’s test, all statistical tests were conducted at the 5% and

1%, two-sided risk level.
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calculated as g food/kg body weight/day. Food efficiency (body weight gain in kg/food
consumption in kg per unit time X 100) and compound intake {mg/kg bw/day) values were
calculated as time-weighted averages from the consumption and body weight gain data.

4. QOphthalmoscopic examination

Eyes were examined before initiation of the study and one week prior to terminal sacrifice.

5. Hematology and Clinical Chemistry: Blood was collected from the jugular vein for all

animals after an overnight fast. Blood collection was performed twice before initiation of the
study, and at the 3, 6, 9, 12 month of the study period.. The CHECKED (X) parameters were
examined.

a. Hematology

P e

Hematocrit (HCT)F

Hemloglobin (HGB)*

Leukocyte count (WBC)*

Erythrocyie count (RBC)*

Platelet count*

Blood clotting measurements*
{Thromboplastin time)
{Clotting time)
(Prothrombin time)

EaT I S

Leukocyte differential count™®

Mean corpuscular HGB (MCH)*
Mean corpusc. HGB conc.(MCHC)*
Mean corpusc. volume (MCV)*
Reticulocyte count

* Recommended for chronic studics based on Guideline 870.4100.

b. Clinical Chemistry

ELECTROLYTES OTHER
X Calcium* X Albumin*
X Chioride* X Creatinine*
Magnesium®* X Urea nitrogen*
X . || Phosphorus* X Total Cholesterol*
X Potassium* Globutins
X Sodium* X Glucose*
ENZYMES {more than 2 hepatic enzymes)* X “Total bilirubin
X Alkaline phosphatase (ALK)* X Total protein (TP)*
Cholinesterase (ChE) Triglycerides
X Creatine phosphokinase Serum protein electrophoresis
Lactic acid dehydrogenase (LDH) '
X |l Alanine aminotransferase (ALT/ SGPT)*
X Aspartate aminotransferase {(AST/ SGOT)*
Gamma glutamy transferase (GGT)*
Glutamate dehvdrogenase

* Recommended for chronic studies based on Guideline 870.4100,
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6. Urinalysis

Urine was collected from non-fasted animals twice during the pre-test period, at month 3, 6, 9,
and 12 of the study period. The CHECKED (X) parameters were examined.

X Appearance*® X Glucose®
Volume* X || Ketones

X Spetific gravity / osmolality* X Bilirubin

X pH* X Blood*

X Sediment {microscopic) Nitrate

X Protein* X Urobilinogen

* Recommended for chronic situdies based on Guideline 870.4100.

7. Sacrifice and Pathology

All animals that died and those sacrificed on schedule were subjected to gross pathological
exarmination and the CHECKED (X) tissues were collected and subjected to a histological
examination. The collected tissues were preserved in 10% neutral buffered formalin with the
exception of the eyes, testes, and epididymides (preserved in Bouin’s solution for the initial 48-
72 hours). The (XX) organs, in addition, were weighed. :

DIGESTIVE SYSTEM CARDIOVASC/HEMAT.
Tongue X Aorta, abdorninal* XX )| Brain {multiple sectionsy*+
X Salivary glands?¥ XX ) Heart*+ - X Periph.nerve*
X Esophagus* X Bone marrow* X Spinal cord (3 levels)*
X Stomach* X Lymph nodes* - X Pituitary*
X Ducdenum* X Spleen*+ X Eyes (retina, optic nerve)*
X Jejunum* X Thymus GLANDULAR
X [leum* X Adrenal gland*+
X Cecurn* UROGENITAL Lacrimal gland
X Colon* KA ) Kidneys*+ X Parathyroids*
X Rectum* X Urinary bladder* XX [ Thyroids*
XX Liver*+ XX || Testes*+ OTHER
X Gall bladder* X Epididymides*+ X Bone (sternum anﬂ/or fernur)
X Pancreas* _ X Prostate* X Skeletal muscle
RESPIRATORY X Ovaries*+ X Skin*
X Trachea* X Uterus*+ X All gross lesions and masses*
X Lung*++ X Mammary gland*
Nose*
Pharynx*
Larynx*

* Required for chronic studies based on Guideline 870.4100.
+Organ weight required in chronic studies.
++Organ weight required if inhalation route.
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II. RESULTS

A. OBSERVATIONS:

1. Clinical signs of toxicity - No evidence of clinical signs of toxicity were noted durmg the
study period. :

2. Mortality - No compound-related mortalities were reported.

3. Neurological Evaluations - The behavior, movements, reactivity to stimuli, muscle tone,
pupil size and secretions were examined as part of the physical examinations. None of these
parameters were affected by tréatment with the test article.

B. BODY WEIGHT AND WEIGHT GAIN:

In males, body weights were unaffected by treatment with the test article. Females in the high-
dose group, however, exhibited a 30-89% decrease in body weight gain at several intervals
during the study. Although these weight gain reductions are not statistically significant, they are
considered toxicologically relevant and compound-related since they occurred in the absence of
decreases in food consumption.

TABLE 2: Mean body weights (BW) and body weight gains (BWG)* (kg + SD)

Observation Period 0 ppm 190 ppm 2000 ppm 7500 ppm
MALES

Initial BW : 95+0.8 98+ 1.0 98=038 9.7+0.9

BW Wk 13 11.0+ 1.2 _ 10714 10814 10.6 £ 2.0

BW Wk 26 11815 10.8x1.3 . 11.3+156 123+ 0.8

BW Wk 36 12419 112213 11818 - 13012

Final BW 12.43:2.6‘ : 109+1.4 11.7+£2.0 13614

BWG Wk 1-13 15207 0.9+ 0.8 10207 09=16

BWG Wk 1-26 22+14 10009 1.5%0.7 25+03

Overall BWG Wk -1-52 29=x24 1.1£08 19+1.2 37+1.0
FEMALES

Initial BW 88=x09 8205 8307 7906

BW Wk 13 94+1.1 9.0+16 g1x14 3608

- BW Wk 26 9.5+£07 9.0x16 98«15 8704

"BW Wk 36 9.8£0.7 94219 98+19 ° 93x 0.7

Final BW 9.6+0.7 9722 10,1 £2.6 88x1.0
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Observation Period ¢ ppm 100 ppm 2000 ppm 7500 ppm
BWG Wk 1-13 1.1+0.4 08=x15 08=1.0 0.6+ 0.4 (146%)
BWG Wk 1-26 1.1+0.35 0715 1.0+£1.0 0.8=0.3 (i27%)
Overall BWG Wk 1-52 3 1307 1421 1.8+£22 : 092038

* Data obtained from Appendices E & F in the study report.
* Numbers presented parenthetically represent percent change from control

C. FOOD CONSUMPTION AND COMPOUND INTAKE:

1. Food consumption - Food consumption was unaffected by treatment with the test article .

2. Compound consumption - See Table 1

3. Food efficiency - Food efficiency was extremely variable. No consistent compound-related
effects on food efficiency were noted during this study.

D. OPHTHALMOSCOPIC EXAMINATION:

Ophthalmoscopic evaluations did not reveal any compound-related changes.

E. BLOOD ANALYSES:

1. Hematology - In males, hematology parameters were unaffected by treatment with the test
article. Females, however, exhibited statistically significant decreases in some hematology
parameters at several evaluation periods.
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Table 3: Summary of Selected Meanr Hematology Parameters (Females)

Observation Dose (ppm)
Period Observation |
{Month) : 9 100 | 2000 7500
RBC x 10%ul 6.22 % 0.51 6.07 = 0.20 6.37+0.44 593+0.22
Hgb {(g/dL) 16.0=1.0 15105 16.2+0.9 149+ 0.7
¢
Hct (%) 47+3 44+ 1 47+ 3 432
Leukocytes x 10°/z1 10.3x1.6 90x1.7 10.1£2.0 10.1+£09
3 RBC x 10%cumm 6.90 £ 0.33 7.10+0.97 7.21 =055 542 +0.82¢
(121%)
Hgb(g/dL) | 174+ 0.6 177+24. 183+ 1.1 13.3 £2.0%+
(124%)
Het (%) 531 53+ 6 54+3 42 + G¥*
(21%)
Leukocytes x 10%/.1 122426 11317 11.7+1.7 6.4 £ 3.3**
{48%)
6 RBC x 10%cumm 7.52+ 046 7.50 £ 1.03 7.80=0.59 6.30+ (.83
(116%)
Hghb (g/dL) 18810 18126 19412 155 +£2.2%
(118%)
Hct (%) 54+3 53+£8 . 36+4 46+ 8
Leukocytes 10,0+ 1.7 8.4+ 0.7 93+09 11.1 +4.0
9 RBC x 10%cumm 7.91+£041 7.66 £ 0,99 7.68 = 0.60 6.59 £ 0.43#
(117%) -
Hgb (g/dL) 194+1.2 185%22 19.1 1.5 16.2 + 1.3*
(1 17%)
Hect (%0) 33+3 06 BS1+35 45+ 4
Leukocytes . 96+2.8 9008 93+1.1 8.7+
(unreadable
std. deviation)
12 RBC x 10%cumm 7.61 £0.35 7112 0.76 7.33+£043 T08=0.27
Hgb (g/dL) 19013 17.5+19 18.6 0.7 175+04
Het (%) 5543 505 - 3343 52+2
Leukocytes 87+£1.0 8825 90=+1.8 103£22

—m—-—nn__—m—_—_—__—,__'-_—_———-————-—.—t_—__-__
*p <0.05;** p<0.0] e

Numbers presented parenthetically represent percent change from control.
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2. Clinical Chemistry - Clinical chemistry parameters were unaffected by treatment with the test
article. ' : ' '

F. URINALYSIS - Urinalysis parameters were not affected by treatment with the test
compound.

G. SACRIFICE AND PATHOLOGY:
1. Organ weight - Organ weights were unaffected by treatment with the test compound.

2. Gross pathology - No compound-related changes in gross pathology parameters were noted
during the study.

3. Microscopic patholegy - No treatment related changes in histopathology were reported.

III. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS:

The study author established the NOEL at 2000 ppm (59.4 mg/kg/day). The LOEL was set at
7500 ppm (215 mg/kg/day) based on hematological changes and slight body weight changes in
females

B. REVIEWER COMMENTS:

No compound-related effects on mortality rates, incidence of clinical signs, food consumption,
ophthalmoscopic, clinical chemistry, organ weights, gross pathology, or histopathology
parameters were reported. Body weights were unaffected by treatment with the test article. At
the 7500 ppm dose level, however, females exhibited a 30-89% decrease in body weight gain at
different intervals during the study. Although these changes are not statistically significant, they
are considered toxicologically relevant and compound-related since they occurred in the absence
of decreases in food consumption.

In males, hematology parameters were not affected by treatment with the test compound.
However, females in the high-dose group exhibited statistically significant changes in
hematology parameters at several test intervals. The most consistent changes were statistically
significant decreases in RBC and hemoglobin (16-21% and 17-24% decreases, respectively)
which were seen at the 3, 6, and 9 month evaluations. Also noted at the 3 month evaluation was
a decrease in hematocrit (21%, p <0.01) and leukocytes (48%, p < 0.01),

Under the conditions of this study, the NOAEL is set at 2000 ppm (60.6 mg/kg/day). The
LOAEL is established at 7500 ppm (215 mg/kg/day) based on decreases in body weight
gain, RBC, and hemoglobin.
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C. STUDY DEFICIENCIES: A number of deficiencies have been identified in this study and
are listed below. These deficiencies, however, did not compromise the integrity of the study or
the evaluation of the results. '

« Lack of blood clotting, magnesium, and gamma glutamy] transferase evaluations.
« Urine volume was not measured
= Lack of organ weight data for adrenals, spleen, epididymides, ovaries and, uterus.
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