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OnJuly 11.2002, the Health Effects Division (HED) Hazard IdentificationAssessment Review Committee 
(HIARC) evaluated the 2-year chronic toxicity/3 generation reproduction combined study and rectvaluated 
the chronic RID and the long-term dermal and inhalation exposure risk assessments due to the fact that the 
previous study and endpoint selected was based onbensulfuron data. Theconclusions drawn at this meeting 
are presented in this report. 
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INTRODUCTION 

The Health Effects Division's Hazard Identification Assessment Review Committee [HIARC] initially 
evaluated the toxicology database on chlorsulfuron on May 29, 2002. The HIARC reviewed the 
recommendations of the toxicology reviewer for Chlorsulfuron with regard to the ;:tcute and chronic 
Reference· Doses (RIDs) and the toxicological endpoint selection for use as appropriate in 
occupational/residential exposure ris~ assessments. The potential for increased susceptibility ofinfants and 
children from exposure to chlorsulfuron was also evaluated as required by the Food Quality Protection Act 
(FQP A) of 1996, in accordance with the OPP 1 OX guidance; document. At this meeting, the HIARC 
reviewed the 2-year chronic toxicity-12-generation reproduction combined study in rats conducted with 
bensulfuron. ~ased on the data on this chemical, the IDARC established the chronic RID, conducted and 
FQP A assessment, and identified ~ata gaps. 

The purpose of the July 11, 2002 meeting was to evaluate the 2-year chronic toxicity/3-generation 
reproduction combined study _in rats conducted with chlorsulfuron, correct the FQPA assessment, and 
revise the chronic RfD ~d chronic dermal and inhalation endpoints, which were erroneously based on 
bensulfuron studies previously. 

I. FOPA HAZARD CONSIDERATIONS 

1. Adeguacy of the Toxicity Data Base 

The HIARC concluded that the toxicology database for chlor~ulfuro~ is not complete. Although the 
available 3-generation reproduction study on chlorsulfuron conformed· to the old guideline 
requirements, it is unacceptable under the current guideline requirement in light ofthe fact that most 
of the parameters used for assessing susceptibility in infants and children are not provided in the 
available study. The studies available for FQPA considerations are: 

e rat developmental toxicity study (acceptable) 

e rabbit developmental toxicity study (acceptable) 

e two-generation reproduction study in rats (unacceptable, under current guidelines) 


2. Evidence of Neurotoxicity . 

The HIARC concluded that there is no concern for neurotoxicity. The acute neurotoxicity study and 
the subchronic neurotoxicity study are not required for chlorsulfuron. 

3. Developmental Toxicity Study Conclusions 

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 419831 01 ), chlorsulfuron 
(98.2%a.i.; Lot# 12-51, Drum 14/Batch# 12-51-88)wasadministered to 20 artificially-inseminated 
female Hra: (NZW)SPF rabbits/dose once daily via gavage at dose levels of0, 25, 75, 200, and 400 
mg/kg/day [original study] and at 400 and 1 000 mglkg/day [supplemental study] from day 7 to 19 
ofgestation. 
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Maternal toxicity was evident at the 1000 mglkglday 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 ofthe 400 
mglkg/day groups also aborted. Additionally, there was a negative body-weight gain during the 
initial3 days ofdosing at 200 mglkg/day and 400 mglkg/day in the original study and a substantial 
decrease in body-weight gain in the supplemental study at 400 and 1000 mglkg/day. Adjusted 
maternal body-weight gain was substantially lower than control at the 200 [original study], 400 
[original and supplemental studies], and l 000 mglkg/day [supplemental study] dose levels [days 0
29: 78%, 54%, 43%, and 43% ofcontrol, respectively; days 7-29: 24% ofcontrol, -24 grams, -25 
grams, -67 gram~, respectively]. 

There were no treatment-related effects. on pregnancy rate, numbers of corpora lutealdoe, 
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 mglkg/day, respectively] and mishappened gallbladders [0, 0, 2 at 0, 400, and 
1000 mglkglday, respectively]. 

The maternal toxicity LOAEL is 200 mg/kglday, based on decreased body-weight gain. The 
maternal toxicity ~OAEL is 75 mglkg/day. · 

Developmental toxicity was observed at ,the 400 mglkg/day dose level, as evidenced by the slight 
increase in the incidence ofvisceral malformations [absent gallbhidder, doubled aorta, ventricular 
septal defect] compared to the control. Additionally, the female fetuses at the 400 mg/kglday dose 
level displayed a slightly lower body weight [90% ofcontrol] compared to the control, and the mean 
litter weight at this dose level was slightly decreased [ =::90% of control]. The 1000 mg/kglday dose 
level resulted in severe maternal toxicity and therefore, the developmental fmdings at this dose level 
[lack ofeffect] are not considered reliable. 

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

. mg/kglday. 

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

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

Dams 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 
mglkg/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 mglkg/day based upon clinical signs (vaginal discharge with associated alopecia) at the 
maternal LOAEL of500 mg/kg/day. 

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

This study is classified acceptable/guideline and satisfies requirements for a developmental toxicity 
study in rats (OPPTS 870.3700; OECD 414). 

4. Rmroductive Toxicity Study Conclusions 

EXECUTIVE SUMMARY: No new review was performed on this study, and an EXECUTIVE 
SUMMARY was not generated. In a three-generation reproduction study (MRID 00086003), 
chlorsulfuron technical (95% a.i.) was administered to CD® in the diet at dose levels ofO, 100, 500, 
and 2500 ppm (standard conversion factor used: 0, 5, 25, and 125 mglkg/day). Two litters were 
produced per generation. 

No compound-related signs of parental toxicity were noted . at any dose level. The only effect 
reported was slightly decreased fertility indices· at the high-dose level compared to the control. The 
mean number ofpups/litter, gestation lactation, and viability indices, litter survival, mean weanling 
body weights and body-weight gains, diet consumption and food efficiency were not adversely 
affected in any generation. There were no treatment- or dose-related clinical observations, and 
Weanling organ weights were comparable among the groups. No gross or histopathological 
abnormalities were observed in the F3b weanlings. 

The reproductive NOEL is 100 ppm (5 mglkglday), and the reproductive LOEL is 500 ppm 
(25 mg/kg bw/day), based on decreased fertility. 

This study is unacceptable/non-guideline and it 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) no assessment of estrous cyclicity, sperm parameters, 
2) no assessment of male reproductive performance, 3) parental animals not subjected to gross 
pathology orhistopathology examinations, 4) no assessment ofdevelopmental landmarks, and 5) pup 
histopathology evaluations conducted only for theF3 B generation. Although this reproduction study 
on chlorsulfuron conformed to the old guideline requirements, it is unacceptable under the curren~ 
guideline requirement in light ofthe fact that most ofthe parameters used for assessing susceptibility 
are not provided in the available study · 

S. Additional Information from Literature Sources 

No other information was located in the literature for chlorsulfuron. 

6. Pre-and/or Postnatal ~oxicity 

The HIARC concluded that there is not a concern for pre- and/or postnatal toxicity resulting from 
exposure to chlor8ulfuron. 

A. Determination of Susceptibility: There is no evidence of increased susceptibility 
[qualitative and quantitative] following in utero exposure to chlorsulfuron in either the rat 
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or rabbit developmental toxicity study. The HIARC concluded that susceptibility cannot be 
asse~sed in the 2-generation reproduction study in rats. 

B. Degree of Concern Analysis and Residual Uncertainties: Susceptibility could not be 
determined in the 3-generation reproduction study because it did not meet the current 
guideline requirements in light of the fact that most of the parameters used for assessing 
susceptibility were noravailable (the study was conducted in 1978). Although susceptibility 
could not be assessed, there is confidence in the results of the study. It was determined that 
there is low level ofconcern and no residual uncertainties for the effects (decreased fertility 
in F3 ·generation) seen because there was no decrease in fertility in either the Fl or F2 
generations, and the decreas~ in fertility seen in the F3 generation was minimal and of 
questionable toxicological significance at the highest dose tested (125 mglkg/day). Based on 
the minimal effects, a conservative NOEL of25 mglkglday was established; review of the 
fertility data indicate that the next highest dose of 125 mg/kg/day could be the NO.AEL. The 
HIARC determined that a 2-generation reproduction study that meets ihe current standards 
is required to meet the FQP A requirements. 

In accord_ance with the 2002 OPP 1 OX Guidance Document, the HIARC determined that a 
Database Uncertainty Factor of 3X is required for the lack of an acceptable 2-generation 
reproduction study in rats. An UF of 3X (as opposed to a lOX) is adequate because the 
chronic RID is based on the NOEL of5 mglkg/day,~hich is 5X lower than the conservative 
NOAEL of25 mg/kglday established and could be 25X rower ifthe NOAEL is established 
at 125 mglkg/day in the existing 3-generation reproduction study (as discussed above). 

~· Proposed Hazard-based Special FOPA Safety Factor(s): The HIARC concluded that the 
hazard-based special FQPA safety factor could be removed [1X], since any residual concern 
is addressed by the database uncertainty factor. · 

7. Recommendation for a Developmental Neurotoxicity Study 

The HIARC concluded that there is no concern for developmental neurotoxicity resulting from 
exposure to chlorsulfuron. A developmental neurotoxicity study [DNT] in rats is not required. 

A. Evidence that suggest reguiring a Developmental Neurotoxicity study: 

None. 


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

• Lack ofevidence ofneurotoxicity in the available database on chlorsulfuron. 
• Lack ofevidence for pre-natal toxicity 
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II. 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 (aRID) - Females 13-SO 

An appropriate ~nd point to quantify a single-dose exposure was not availa~le in the database. 

3. Chronic Reference Dose (cRfD) 

Study Selected: chronic toxicity/carcinogenicity study- rat OPPTS 870.4300; §83-5 

MRID No.: 00086003 

Executive Summazy: In a chronic toxicity s~dy (MRID 00086003), chlorsulfuron technical (95%) 
was administered to CD® rats (80/sex/dose) in the diet at dose levels ofO, 100, 500, and 2500 ppm 
(standard conversion factor used: 0, 5, 25, 125 mglkg body weight/day for 2 years. At the 1 year 
interim sacrifice 10 rats/sex/dose were sacrificed and subjected to a gross necropsy and 
histopathological evaluation. 

A statistically significant decrease in body weight was reported in males at the mid- (4%-5% 
decrease) and high-dose levels (4%-9% decrease) at various time during the study. Body-weight 
gains were decreased in these groups also (5%-10% decrease). Body weights and body-weightgains 
were comparable among the female groups. Food consumption was comparable among the groups 
for both sexes, but food efficiency was decreased for the males at the high-dose level. Clinical signs, 
palpable tissue masses, and mortality were comparable among the groups for both sexes. No 
treatment-related findings were ·observed in the hematology and clinical chemistry parameters 
monitored for either sex. There were no adverse effects on organ weights in either sex. There were 
no treatment-related gross orhistopathological abnormalities observed ineithersexatany dose level, 
and there was no increase in the incidence of any tumor. Although the high-dose males [13/69] 
displayed a higher incidence ofunilateral interstitial cell tumors compared to the control [2168], this 
was not considered treatment-related since a compound-induced effect would be expected to affect 
the testes bilaterally. The incidence of bilateral interstitial cell tumors in male rats in the control 
group [7/68] was greater than the incidence at the high dose [3/69]. ~dditionally, the unilateral 
incidence was within the known spontaneous range for CD® rats, and there were no other changes 
[e.g., interstitial cell hyperplasia] suggestive ofa compound-related tumorigenic effect in the testes. 

Under the conditions of this study, the NOEL is 100 ppm (S mglkglday). The LOEL is 500 
ppm (25 mglkgl~ay) based on decreased body weight in males. 

At the doses tested, there was not a treatment related ll;lcrease 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 toxicity/carcinogenicity study in the rat is acceptable/guideline, and it satisfies_!he 
genera_l guideline requirement for a chronic toxicity/carcinogenicity study OPPTS 810.4300)·; OECD 
453] in rats. 

Dose and Endpoint for Establishing cRID: NOEL= 5 mg/kglday, based on decreased body weight 
at the LOEL of25 mg/kg/day. 

Uncertainty Factor(s): 300X [10 interspecies; lOX 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 ~s required for the incomplete database [lack ofa 2-generation reproduction study]. 

Chronic R.fD = 5 mg/kg/day = 0.02 mglkglday 
300 

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

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

MRIDNo.: 41983101 

Executive Suromazy: Executive Summazy: In a developmental toxicity study (MRlD 41983101), 
chlorsulfuron (98.2% ai.; Lot# 12-51, Drum 14/Batch # 12-51-88) was administered to 20 
artificially-inseminated female Hra: (NZW)SPF rabbits/dose once dtiily 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 1? of gestation. 

Maternal toxicity was evident at the 1 000 mglkglday dose level, as evidenced by the death of8 of 
the 20 does and 6 abortions. One doe in the 200 mglkglday dose group and one doe in one ofthe 400 
mg/kg/day groups also aborted. Additionally, there was a negative body-weight gain during the 
irutial 3 days ofdosing at 200 mglkg/day and 400 mglkg/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 mglkg/day [supplemental study] dose levels [days 0

. 29: 78%; 54%, 43%, and 43% of control, respectively; days 7-29: 24% ofcontrol, -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 ofenlarged gallbladders [0, 2, 4 
at 0, 400, and 1000 mg/kglday, respectively] and misshapened gallbladders [0, 0, 2 at 0, 400, and 
1 000 mglkg/day, respectively] . 
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VIII. SUMMARY OF TOXICOLOGY ENDPOINT SELECTION 

Summary of Toxicology Endpoint Selection for Chlorsulfuron 

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 ):ears 
ofage 

Acute Dietary 
general J;!OJ;!ulation no ~ppropriate endpoint/dose identified 
including infants 
and children 

Chronic Dietary NOAEL=S IX rat chronic toxicity/carcinogenicity 
all J;!OJ;!ulations mglkg/day LOAEL = 25 mglkg/day based on 

UF= [3001 decreased body weight in males 

Chronic RID = 
0.02 mglkglday 

Incidental Oral NOAEL=75 IX rabbit developmental toxicity 
mg/kg/day LOAEL = 200 mglkglday based on . 

Short-Term decreased body-weight gain. 
(1- 30 Days) 

Residential Only MOE=TBD 

Incidental Oral NOAEL=75 IX rabbit developmental toxicity 
mglkglday LOAEL = 200 mglkglday 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 mglkg/day LOAEL =200 mglkglday based on 
(1 - 30 days) decreased body-weight gain. 

Residential MOE=TBD IX 

Occupational MOE=lOO IX 
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Exposure 
Scenario 

Dose 
(mglkglday) . 

UF/MOE 

· Hazard Based 
Special FQPA 
Safety Factor 

Endpoint for Risk Assessment 

Dermal* 
lntennediate-Term 
(1 - 6 Months) 

Oral NOAEL= 7~ 
mglkglday 

rabbit developmental toxicity 
LOAEL =200 mglkglday based on 
decreased body-weight gain. 

Residential MOE=TBD IX 

Occupational MOE= 100 IX 

Derma_t• 
Long-Tenn 
(> 6 Months) 

Oral NOAEL= 5 
mg/kglday 

rat chronic toxicity/carcino&eniclty 
LOAEL a 25 mglkg/day based on -
decreased body-weight gain. 

Residential MOE=TBD IX 

Occupational MOE a 100 IX 

Inhalation 11 

Short-Tenn 
(I- 30 days) 

Oral NOAEL= 75 
mglkglday 

. 
rabbit developmental toxicity 
LOAEL a 200 mglk.glday based on 
decreased body-weight gain. 

Residential MOE=TBD IX 

Occupational MOE= 100 IX 

Inhalation 11 

Intermediate-Term 
(1 - 6 Months) 

Oral NOAEL= 75 
mg/kglday 

rabbit developmental toxicity 
LOAEL = 200 mglkglday based on 
decreased body-weight gain. 

Residential MOE=TBD IX 

Occupational MOE= 100 IX 

Inhalation 11 

Long-Term 
(>6 Months) 

Oral NOAEL= 5 
mglkglday 

rat chronic toxicity/carcino&enicity 
LOAEL = 25 mglkglday based on 
decreased body-weight gain. 

Residential MOE = TBD IX 

Occupational MOE=IOO IX 

Cancer Classification: no evidence ofcarcinogenicity 

a Since an oral NOAEULOAEL was selected, absorption via the dermal route is assumed to be equivalent to oral absorption. 
b Since an oral NOAEULOAEL was selected, absorption via inhalation is assumed to be equivalent to oral absorption. 
TBD =To Be Detennined. Target MOEs'for residential exposures will be determined by the FQPA Safety Factor Committee, 
and should include the database uncertainty factor of3X for lack of an adequate 2-generation reproduction study. 
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The maternal toxicity LOAEL is 200 mglkglday, based on decreased body-weight gain. The 
maternal to.xicity NOAEL is 75 mglkglday. · 

There was a slight increase in the incidence ofvisceral malformations [absent gallbladder, doubled 
aorta, ventricular septal defect; one fetus/malformation; 3 Jitters] compared to the control at the 400 
mg/kg/day dose level, but this was not considered aneffectoftreatment. Developmental toxicity was 
observed at the 400 mg!kg/day dose level, as evidenced by the slightly lower fetal body weight [9q% 
of control] in the females· compared to the control females, and the slightly decreased [==90%.of 
control] mean litter weight. The 1000 mglkg/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 mglkglday, based on decreased fetal body weight. 
The developmental toxicity NOAEL is 200 mglkglday. 

Thedevelopmental 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{b)) in rabbits. 

Dose and Endpoint for Risk Assessment: Maternal toxicity NOAEL = 75 mglkglday, 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 
mglkglday], 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 
chron~c ~og study in which the dogs were 6.5 months old at study initiation, decreased body-weight 
gain [91% ofcontrol] for the 0-13 week interval was observed in females at 215 mg!kglday [NOAEL 
of60.6 mg/kg/day]. · 

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

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

MRID No.: 41983101 

Executive Summazy: See under Short-Term Incidental Oral Exposure. 

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

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

6. Dermal Absorption 

Dermal Absorption Factor: 100% (default value), based on the lack of a dermal absorption study. 
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7. Dermal Exposure: Short·Term (1· 30 days) Exposure 


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


MRIDNo.: 41983101 


Executive Summarv: See under Short-Term Incidental Oral Exposure. 


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

Comments about Study/Endpoint: See under Short-TermIncidental Oral Expdsure. Since no dermal 
absorption data are available, toxicity by the dermal route will be considered to be equivalent to 
toxicity by the oral route ofexposure. 

8. Dermal Exposure: Intermediate·Term (1 • 6 Months) 


Study Selected: developmental toxicity study - rabbit OPPTS 870.3 700/§83-3 (b) 


MRIDNo.: 41983101 


Executive Summazy: See under Short-Term Incidental Oral Exposure. 


Dose and Endpoint for Risk Assessment: Maternal toxicity NOAEL ·= 75 mglkg/day, based on 

decreased body weight/body-weight gain in females at 200 mglkglday 

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

. toxicity by the oral route of exposure. ' 

9. Dermal Exposure Lom~·Term (> 6 Months) 

Study Selected: chronic toxicity/carcinogenicity study- rat OPPTS 870.4300/§83-5 

MRID No.: 00086003 

Executive Summary: See under Chronic RID. 

Dose and Endpoint for Risk Assessment: NOEL= 5 mg/kg/day. based on decreased body weight 
at the LOEL of25 mglkglday. 


Comments about Studv!Endpoint: See under Chronic RID. 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. · 
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10. Inhalation Exposure: Short -Term (1- 30 days) 

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

MRIDNo.: 41983101 

Executive Summazy: 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-Temi Incidental Oral Exposure. Since no 
inhalation absorption data are available, toxicity by the inhalation route will be considered to be 
equiviuent to toxicity by th~ oral route ofexposure. 

11. Inhalation Exposure: Intermediate-Term n- 6Months) 


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


MRIDNo.: 41983101 


Executive Summazy: 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 mglkg/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 ~y the oral route of exposure. 

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

S~dy Selected: chr~nic toxicity/carcinogenicity study- rat OPPTS 870.4300/§83-5 

MRID No.: 00086003 


Executive Summazy: See under Chronic RID. 


Dose and Endpoint for Risk Assessment: NOEL = 5 mglkg/day, based on decreased body weight 
at the LOEL of 25 mg/kg/day. 
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Comments about Study/Endpoint: See under- Chronic RID. 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. Marg;ins of Exposure 

Dermal 100 

Inhalation 100 

Intermediate-Term 
(1 - 6 Months) 

100 

100 

Long-Term 
(> 6 Month~) 

100 

100 

The target MOEs for residential exposure risk assessments will be determined by the FQP A Safety. 
Factor Committee and should include the database uncertainty factor of3X for lack ofan adequate 
2-generation reproduction study. · · 

14. Recommendation for Ag;g;rqate EJtposure Risk Assessments 

As per FQP A, 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. The toxicity endpoints selected for these routes of exposure may be aggregated as 
follows: for short-, intermediate- and long-term aggregate exposure risk assessments, the oral, 
dermal and inhalation routes can be combined because ofthe common toxicity endpoint (decreased 
body weight/body weight gain) via these routes. 

lll.. CLASSIFICATION OF CARCINOGENIC POTENTIAL 

1. Combined Chronic Toxicity/Carcinoe;enicity Study in Rats 

MRlD No. 00086003 

Executive Sumroazy: See under Chronic RfD. 

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

Adeguacy ofthe Dose Levels Tested: A statistically significant decrease inbody weight was reported 
in males at the mid- (4%-5% decrease) and high-doSe levels (4%-9% decrease) at various time 
during the study. Body-weight gains were decreased in these groups also (5%-10% decrease). Body 
weights and body-weight gains were comparable among the female groups 
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2. Carcinogenicity Study in M;ice 

MRlD No. 00090030 

Executive Summary: In a carcinogenicity study (MRID 00090030) INW -4189 (91.9-95% a.i., Lots 
INW-4189-22 and INW-4189-57).was administer~d to 80 CD-I mice/sex/dose in the diet at dose 
levels of 0, 100, 500 or 5000 ppm (approximately 0, 15, 108 and 750 mglkg bw/day based on 1 
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 conswnption measurements were complicated by 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 ofmostly 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 weie 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 ~/o, respectively). There were also decreases 
in the 500 ppm females at weeks 0-26 (1 0%) and 0-52 (9% ). For weeks 0-52, there was a significant 
decrease (7%) in the 1 00 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 mglkg/day) based on decreased body weight and body weight 
gain. The NOAEL is 500 ppm (108 mglkg/day). 

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 oftoxicity; 
therefore, the dosing is considered adequate. 

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

Discussion ofTumor Data: There were no treatment-related increases in tumor incidence in either 
sex. 

Aciegpacy of the Dose Levels Tested: In the subchronic mouse study, the dose levels were 500, 
2500, 5000, and 7500 ppm [equivalent to ISO, 783, 1557, and 2130 mglkg/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 dlJ!ing the study, which a~ times were substantial, but ~ dose response was 

· not evident. The NOAEL was set at 5000 ppm [males 1557/females 2134 mglkg/day], based on an 
increased incidence ofretinal dysplasia and adrenal capsUlar cell proliferation. The high dose in the 
carcinogenicity stt.idy was 5000 ppm; however, due to the fact that the food consilm.ption values are 
inflated,. the calculation ofthe dose on a mglkg/day basis is flawed and the standard conversion of 
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1ppm= 0.1 5 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 thioughout most of the study at 5000 ppm [750 mg/kg/day]. · · 

Classification ofCarcinoeenic Potential: The HED RID Peer Review Committee concluded that 
there was no evidence of carcinogenicity in rats or mice [TXR # 004995, dated 3/12/85]. · 

IV. MUTAGENICITY 

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

V. HAZARD CHARACTERIZATION 

Chlorsulfur<>n is not acutely toxic via the oral and inhalation [Toxicity Category IV] routes ofexposure and 
via the dermal [Toxicity Category III] route ofexposure. 

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 chlorsulfuron. 

The chronic data provide no evidence that chlorsulfuron is particularly toxic to any organ or tissue. 

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

Although unacceptable, reproductive toxicity was observed in the rat 3-generation reproduction study, as 
evidenced by decreased fertility of the dams in the F3 generation. No parental or offspring toxicity was 
observed, but there are several deficiencies [male reproductive performance not evaluated; parental animals 
not subjected to gross pathology or histopathology examinations; only F3b generation was examined; 
developmental landmarks not evaluated; estrous cyclicity, sperm parameters no evaluated], and the study 
is considered Unacceptable. 

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 3-generation reproduction study on 
chlorsulfuron 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 based on the lack ofevidence for 
neurotoxicity, an acute n~urotoxicity study, a subchronic neurotoxicity study, and a developmental 
neurotoxicity study are not required for chlorsulfuron. 

No effects were observed on the endocrine system in any of the available studies on chlorsulfuron. 
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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 ofelimination are via the urine (58-72%of~edose) 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 data gaps: (1) 2-generation reproduction study in the rat; (2) 21-day repeated dose dermal toxicity 
study; (3) subchronic inhalation study in the rat. 

VI. 	 DATA GAPS I REQUIREMENTS The following are datagaps for chlorsulfuron: 2-generation 
reproduction study, 21-day repeat dermal toxicity study, subchronic inhalation study. 
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VII. ACUTE TOXICITY 

Acute Toxicity o fChlorsulfuron 

Guideline 
No. Study Type MRID #{s) Results Toxicity Category 

81-1 Acute. Oral 00031406 LD~ = 5.5/6.3 glkg)l IV 

81-2 Acute Dermal 00083956 LD50 = 3400 mg!kg III 

81-3 Acute Inhalation 00086825 LC~n := 5.9 miL IV 

81-4 Prim_ary Eye Irritation 00031414..f not an eye irritant IV 

81-5 Primary Skin Irritation 00031417..f no adequate study -
81-6 Dennal Sensitization 00031417..f no adequate study -
)I males/females; ..J classified unacce table/non guide line p 
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