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METSULFURON METHYL

Common Trade Names: Escort, Escort XP (2)

Chemical Name: Methyl 2 E[C[(4-Methoxy—®6-methyl-I,3,5-Triazifl—
2-yl) aminolcarbonyl] amino] sulfonyl.]benzoate] (9)

CAS NO.: 74223-64-6

GENERAL INFORMATION

Metsulfuron methyl is a sulfonyl urea herbicide initially registered by E.l. DuPont in 1986. It is a foliar
herbicide registered for use on wheat and barley and non-cropland sites such as Right of Way (9).

ENVIRONMENTAL FATE

Mobility
Metsulfuron methyl is a relatively new herbicide. The studies reviewed here have been provided by the
registrant, EI DuPont.

The soil water partition coefficients (Kd) of Metsulfuron Methyl have been determined in four different
soils: Cecil sand, Flanagan silt loam, Fallsington silt loam, and keyport silt loam. The Kd values range
from 0.36 for Cecil sand to 1.40 for Flanagan silt loam, and Kom values ranged from 29 for Fallsington
silt loam to 120 for Cecil sand (100). The values for Kd and Kom indicate that metsulfuron methyl is not
adsorbed well to soil and that the organic content of the soil is not the only adsorption component. The
silt and clay contents appear to influence adsorption, but there are probably other factors also involved.

The previous study also determined the Rf values for soil. Thin layer chromatography was performed on
four soils for metsulfuron methyl. The Rf values ranged from 0.64 to 1.00; only one value was less than
0.90 (100). This result confirms the validity of the Kd values, indicating that metsulfuron methyl is
mobiie and that the organic matter content of the Soil is a significant component of adsorption.

Metsulfuron methyl was applied to tops of 12 inch columns [containing four different soils], and eluted

with 20 inches of water in 20 hours. Following the percolation of the total volume of water, 106% of the
metsulfuron methyl was eluted from the Fallsington sandy loam, 96% from the Flanagan silt loam, 81%
for Keyport silt loam and 93% for Myakka sand (100). The breakthrough volumes for the Fallsington,




Flangan, Keyport and Myakka soils were 6.5, 4.5, 6.9 and 5.8 inches of water respectively (101).

Metsulfuron methyl is relatively mobile in most soils, but will be retained longer in soils with higher
percentages of organic matter.

Persistence

There are two studies which have reviewed the persistence of metsulfuron methyl in the soil. One study
was conducted in the southern United States and the second was in the northern United States and
Canada. The results of the studies indicate a somewhat contradictory picture of the persistence of
metsulfuron methyl.

The soil half-lives in Delaware, North Carolina, Mississippi and Florida were 1 week, 4 weeks, 3 weeks
and 1 week respectively following an application in mid to late summer (102). The results are varied and
indicate that either climatic or soil factors determine the persistence. The climate is sufficiently similar to
be able to discount that as a factor. However, both of the locations where the shortest half-lives were
observed had the highest organic matter content in the soils. Furthermore, the half—Ilives correspond with
the organic matter content.

The half—lives following spring applications were 4 and 56 weeks for two sites in Colorado, 6 weeks in
North Dakota and 28 weeks in Idaho (103). In contrast to the southern United States study there does not
appear to be any correlation with climatic or soil characteristics. There appears to be a slightly shorter
half—life in acidic soils in the same location.

Metsulfuron methyl was also applied in the fall and the half-lives determined in two sites in Colorado,
North Dakota and Idaho. These half—Ilives were 8 weeks, 12 weeks, 42 weeks and 28 weeks respectively.
As was expected there were longer half—lives following fall applications in North Dakota (6 weeks vs.
42 weeks) however, in Idaho there was no change at all, which is unexpected.

In Canada following spring applications the reported half-lives were 10 weeks, 4 weeks, 4 weeks and 6
weeks for Alberta, 2 locations in Saskatchewan and Manitoba (103). One would expect longer half lives
in Northern locations due to the effects of temperature on degradation rates. The results from Canada are
generally shorter than those in the U.S. locations, which is unexpected.

Therefore, the half-life of Metsulfuron methyl in the soil is variable and dependent on the location. It is
shorter when applied in the spring but appears independent of other environmental factors in most
locations.

TOXICITY REVIEW

Acute (Mammalian)

The toxicology database for Metsulfuron methyl has been reviewed and accepted by the EPA (9). DuPont
supplied excerpts from their monograph on Ally herbicide (112). Summaries of studies were supplied by
DuPont for subchronic, chronic and reproductive studies.

Technical metsulfuron methyl has been tested in two acute oral LD50 studies in Crl:CD Rats. In the first
study the LD50 was greater than 5,000 mg/kg and in the second it was greater than 25,000 mg/kg (the
maximum feasible dose) (112). Clinical signs included salivation, chromodacryorrhea, stained face,
stained perineal area and weight loss (112).

In a 10—dose subacute study using male rats, a single repeated dose of 3,400 mg/kg/day for 10 days over
a 2 week period was administered. This was followed by a two week recovery period. No deaths occurred
and slight weight loss was the only clinical sign observed. In addition, no gross or microscopic changes
were observed (112). The dermal LD50 is greater than 2,000 mg/kg in male and female rabbits (112).
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Technical metsulfuron methyl caused mild erythema as a 40% solution in guinea pigs. There was no
reaction observed at the 4% concentration. No response occurred when treated animals were challenged
(112).

In rabbits, moderate areas of slight corneal clouding and severe to moderate conjunctivitis were observed
in both washed and unwashed eyes following treatment with technical metsulfuron methyl. The unwashed
eyes were normal in 3 days and the washed eyes in 14 days (112).

Metabolism
Elimination of metsulfuron methyl in the rat is rapid, with 91% of a radioactive dose excreted over 96
hours (9). The routes of elimination were not specified within the report.

Subchronic/Chronic (Mammalian)

Ninety day feeding studies have been done with metsulfuron methyl in rats and mice. The rat study was
done in conjunction with a one generation reproduction study (see Developmental Study Section). In this
study rats received 0, 100, 1000, or 7500 ppm (0, 5.7, 57, 428 mg/kg/d) (a) in their diets. Effects observed
at the high dose were: a decrease in body weight and an increase in total serum protein in the females, and
a decrease in liver weight and a decrease in cytoplasmic clearing of hepatocytes in the males the NOEL in
this study was 1000 ppm (104).

The 90 day mouse study was done in conjunction with the 18 month mouse study. Groups of 90 mice per
sex per dose received 0, 5, 25, 500, 2500 or 5000 ppm (0, 0.66, 3.3, 66.6, 333.3, 666.6 mg/kg/d) in their
diets. Clinical evaluations were made at 1, 2, 3, 6, 12 and 18 months. Ten animals per group were
sacrificed at the 90 day time point for pathological evaluation. The 2500 ppm group was sacrificed at 12
months. Sporadic effects were observed on the body weight, food consumption, and organ weights. These
were not dose related, resulting in a NOEL of 5000 ppm in diet for mice (111).

In the twenty-one day dermal rabbit study, the intact skin of male and female New Zealand White Rabbits
received doses of 0, 125, 500 and 2,000 mg/kg for 6 hrs/day for 21 days. Clinical signs observed were
sporadic weight loss and diarrhea in a few rabbits. These effects were not dose related. Non dose related
histological effects were observed in male rabbits. This effect was characterized as mild testicular atrophy
occurring sporadically at all doses (112, 108).

Feeding studies in dogs have been done with purebred beagles. The animals received metsulfuron methyl
in diets at dose levels of 0, 50, 500 and 5000 ppm (0, 0.2, 2, 20 mg/kg/d) for one year. There was a
decrease in food consumption in the high dose males. There was a decrease in serum lactate
dehydrogenase in all groups of both sexes at two or more doses these values were within the historical
controls. The NOEL was 500 ppm in the males and 5000 ppm in females (112).

In a chronic feeding study in rats, the animals received metsulfuron methyl at doses of 0, 5, 25, 500, 2500
or 5000 ppm (0, 0.28, 1.4, 28.6, 143 or 286 mg/kg/d. Interim sacrifices were done at 13 and 52 weeks
(105).

At the 13 week sacrifice there was a decrease in body weight in the 2500 and 5000 ppm groups; there was
a decrease in absolute liver weight at 2500 and 5000 ppm males. There was a decrease in the relative liver
weights in the 2500 and 5000 ppm females.

(a) In these discussions the assumptions made for estimated conversion of ppm (diet) to mg/kg/D were:
Species Body weight (kg) Intake (kq)
Rat 0.35 0.020 Mouse 0.03 0.004 Dog 10 0.4
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When data were presented as ppm, the dose was estimated in mg/kg and is presented in parenthesis.

Findings at the 52 week sacrifice included increase in kidney weight (2500 ppm males) and increased
absolute brain weights (at doses of 25, 500, 2500 and 5000 ppm) in males and at doses of 2,500 and 5000
ppm in females. There was an increase in absolute heart weight at 2500 ppm in males and at 2500 and
5000 ppm in females. The absolute organ weights were back to normal at termination. Relative brain
weights of the 2500 and 5000 ppm groups were increased (105)

Oncogenicity Studies

There were no gross or histopathological changes observed in mice receiving up to 5000 ppm metsulfuron
methyl in their diets (112. 111). Similar results were obtained in the 104 week rat study; there were no
histopathological changes observed which were attributable to metsulfuron methyl (105, 112). EPA
concludes that there were no oncogenic effects in rats or mice at the highest dose tested; 5000 ppm in
both cases (9).

Mutagenicity Testing

Metsulfuron methyl was negative in the unscheduled DNA synthesis assay; in vivo bone marrow
cytogenic assay in rats (doses were 500, 1,000, and 5,000 mglkg bw); CHO/HGPRT Assay; Salmonella
typhimurium reverse mutation assay four strains with and without S9 metabolic activation; and also in the
in vivo mouse micronucleus assay at doses of 166, 500, 1666, 3000 and 5000 mg/kg (112). ‘T{e only
positive mutagenicity assay was in the in vitro assay for chromosome aberrations in Chinese Hamster
Ovary at high doses (greater than 2.63 mM, 1.0 mg/mL)). In this assay no increases in structural
aberrations were observed at 0.13 or 1.32 mM(0.05 or 0.5 mg/mL) (112).

Developmental Studies
Several studies have been done to investigate the effects of Metsulfuron methyl on reproduction and
development in rats and rabbits.

Pregnant Crl: COBS CD(SD) BR rats received metsulfuron methyl at doses of 0, 40, 250 or 1000 mg/kg
by the oral route on days 5 to 14 of gestation. There were 25 rats per group. Maternal toxicity was
observed at doses of 250 and 1000 mg/kg/d. The maternal toxicity NOEL was 40 mg/kg/d. There was no
evidence of “teratogenic” response or embryo fetal toxicity (112).

In the rabbit study, New Zealand white rabbits received 0, 25, 100, 300 or 700 mg/kg/d on days 6 to 18
gestation. There was a dose related increase in maternal deaths; 1, 2 and 12 deaths at doses of 100, 300
and 700 mg/kg respectively. The maternal toxicity NOEL was 25 mg/kg/d and there was no evidence of
teratogenic or embryolethal effects observed in this study (112).

Several multigenerational studies have been done with Metsulfuron methyl. A four litter reproduction
study was done concurrently with the chronic bioassay. Rats from each treatment were separated from the
main study and bred. The doses were 0, 5, 25, 500, 2500, and 5000 ppm (0, 0.28, 1.4, 28.6, 143 and 286
mg/kg/d). There was a dose dependent decrease in body weight in the parental (P1) generation at doses of
25 ppm and greater in males and females. This effect was not present in dams during gestation or
lactation (106).

Overall fertility in the P1 and filial (FI) matings was low in both control and treated groups with no
apparent cause. There was a decrease in pup size in the Fla but not the Flb, F2a, or F2b litters. The
gestation index was 100% for all groups in both filial generations with the exception of F2a when it was
90%. On the basis of the lower body weights and lower growth rates, the NOEL was 25 ppm for this
study (106).
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In a 90 day, 2 generation 4 litter protocol, rats received 0, 25, 500 or 5000 ppm (0, 1.4, 28.6, 286
mg/kg/d) Metsulfuron methyl in their diets for 90 days prior to mating. In this protocol the parental
generation was bred twice first to produce the Fla and then the FiB. The FiB rats were then fed the
appropridte diet for 90 days (after weaning). There was a decrease in litter size in the 5000 ppm group in
the F2a generation, but not in any other generation. The NOEL for this study was 500 ppm (107).

In a 90 day feeding, one generation rat study, 16 male and 16 female rats received 0, 100, 1000 or 7500
ppm in their diet prior to mating. There were no differences observed in reproduction and lactation
performance or litter survival among groups. There was an overall low fertility in the control and treated
groups. This result made the effects of metsulfuron methyl on fertility difficult to assess from this study
(104).

Tolerances and Guidelines

Tolerances have been set for metsulfuron methyl in barley wheat (from 0.05 to 20 ppm, depending on the
commodity) and in meat and meat byproducts (0.1 ppm). The tolerance in milk is 0.05 ppm (8, 9). The
acceptable daily intake is 0.0125 mg/kg/d based on a one year dog NOEL of 1.25 mg/kg/d using a safety
factor of 100 (9).

Avian

Metsulfuron methyl has been tested in two species of birds, the mallard duck and the bobwhite quail. The
acute oral LD5O is greater than 2150 mg/kg in the duck. Two, 8 day dietary studies have been done. The
8 day LC50 is greater than 5620 ppm in both the duck and the quail (9).

Invertebrates

The 48 hour LC50 for Daphnia is greater than 150 ppm and the acute toxicity in the honeybee is greater
than 25 mg/bee (9).

Aquatic

Metsulfuron methyl has acute LC50 of greater than 150 ppm in both the rainbow trout and the bluegill
sunfish (9).

Summary
Metsulfuron methyl has a moderate to high mobility in the soil profile and is relatively persistent in the

environment, especially when applied in the fall. These factors would be of concern under most
circumstances. However, metsulfuron methyl is applied at very low rates (3-4 0zs./A) and therefore the
amounts which reach the soil are quite low. Consequently, Metsulfuron methyl should not impact
groundwater as a result of leaching or migrate from the target area. Metsulfuron methyl has low toxicity
(EPA Toxicity Category Ill) for acute dermal exposure and primary eye irritation and is category IV for
all other acute exposures. The chronic studies indicate no oncogenicity response and the systemic
NOEL’s are 500 ppm in rats and 5000 ppm in mice. There was no evidence of teratological effects in the
rat or the rabbit at the highest dose tested in both species. While there was evidence of maternal toxicity at
40 mg/kg/d in the rat and 100 mg/kg/d in the rabbits.
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