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~ -The Health Effects Division (HED) of the Office of Pesticide
Programs (OPP) is charged with estimating the risk to human
health from exposure to pesticides. The Registration Division
(RD) of OPP has requested that HED evaluate toxicology and
residue.chemistry data and conduct dietary. occupational, and .
residential risk assessments, as needed to estimate the risk to
human health that will result from the use of azoxystrobin in/on.
bananas, grapes, peaches, peanuts, pecans and tomatoes.

A summary of the findings and an assessment of human risk
resulting from the proposed uses for azoxystrobin are provided in
this document. The hazard assessment was provided by Myron S.
Ottley, Ph.D. of Toxicology Branch I, the product and residue
chemistry data review by Joel Garbus, Ph.D. and Linda Kutney of
Chemistry Branch 1 - Tolerance Support, and the dietary risk
assessment by Brian Steinwand of the Science Analysis Branch.
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I. EXE IVE SUMMARY

HED has reviewed toxicology and residue chemistry data
submitted by Zeneca Ag Products in accordance with the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) and 40 CFR
§158. The data were submitted to support the registration of
three end-use product formulations containing the active
ingredient (ai) azoxystrobin as well as the establishment of
permanent tolerances for grapes (5F4541), pecans (6F4642),
bananas, peaches, peanuts and tomatoes (6F4762). The 6F4762
permanent tolerance petition originally included a request to
establish tolerances for peanut hay, wheat, meat, fat, meat
byproducts and milk. The registrant has since requested the
removal of these tolerances from consideration at this time. The
registrant has also included a feeding restriction of peanut hay
on the proposed end-use product labels. Therefore, the crops
proposed in these petitions do not concern raw agricultural
commodities (RAC’s) that are used as animal feeds.

-

Azoxystrobin is a fungicide. Technical Azoxystrobin is. to
be formulated into three end-use product formulations, a 22.9%
soluble concentrate (10182-URL), a 50% wettable granular (10182-
408), and a 80% wettable granular (10182-URA). Azoxystrobin is
currently reglstered for use on turf. HED cannot recommend for
the establishment of permanent” tolerances for residues of— : -
azoxystrobin in/on bananas, peaches, peanuts, pecans.and’ tomatoea
resulting from the use of the soluble concentrate formulation.

Residue data for these agricultural commod1tieE—WETe*generated——————-—

using the wettable granular formulations. The question arises
whether residues and residue levels resulting from thé& use of the
soluble concentrate formulatlon on agr1cu1tura1 commodltles would

be the same as those

granular formulatlons. The guldellnes for conductlno,

T T EETAEIEC10PPTS 8601500 stat at—for-pesti it uTseti-Tauat—

: seasen foliar applicatiopns. (ag ig . the case Wilth azozusitobIn .
separate residue trials or brldglng data are needed for d ,erent N
formulations. E——— =

The petitioner has not provided comparable data as to.
residue levels on grapes from trials where the soluble
concentrate and the wettable granular formulations were applied
at equivalent rates. However, residue data-is- availal ;
trials where the soluble concentrate formulation was applled due
to a manufacturing error, at a rate two-thirds that of the
wettable granular formulation. HED concluded from these results:
that the use of the soluble concentrate formulation wquld not
‘result in residue levels in/on grapes greater than those that
would be incurred from the use of the wettable granular
formulation. Therefore, for grapes omly, HED has no objectxons
to the use of the soluble concentrate formulation.




The HED RfD/Peer Review Committee recommended that a
reference dose (RfD) for azoxystrobin be established based on 3
no observable effect level (NOEL) of 18.2 mg/kg/day from the rat
chronic tox1c1ty/carc1nogen1c1ty feeding study (MRID 43678139).
An uncertainty factor of 100 was used to allow for interspecies
sensitivity and intraspecies variability. There was no ev1dence
of increased susceptibility of infants or children to
azoxystrobin. Therefore, no additional uncertainty factors are
~considered necessary at this time.  On this basis, the RfD was
calculated to be 0.18 mg/kg/day. ’ '

_ The HED RfD/Peer Review Committee also determined that
- azoxystrobln should be classified as "Not Likely* to be a human
carcinogen according to the proposed revised Cancer Guidelines.
This classification is based on lack of evidence of
carcinogenicity in long-term rat and mouse feeding studies. -

The Toxicology Endpoint Selection (TES) Committee met to
evaluate the existing toxicology database for azoxystrobin and to
assess appropriate toxicology endpoints and dose levels of
concern that should be used for risk assessment purposes. Dermal
absorption data (MRID 43678155) indicate that absorption is less
than or equal to 4%. No appropriate endpoints were identified-
for acute dietary or short term, intermediate term, and chronic

- term (noncancer) dermal- and inhalation occupational-or - .. . __
residential exposure. Therefore, risk assessments are not R
- required for these exposure scenarios. Therefore, there are no

T residential risk assessments—toaggregate with-the-e¢hronie——

dietary (féod) risk assessment.

HED recommends the followxng tolerances be used for dletary

- grap =i
peach ) . - 0.8 ppm
peanut, nutmeat. 0.01 ppm
peanut, oil 0.03 ppm
pecan c 0.01 ppm '

tomato,“ﬁnaﬂlee?ﬂw*n¢2b pwn"m__»h"

tomato, juice 0.2 ppm
tomato, puree 0.2 ppm
tomato, paste 0.6 ppm
tomato, catsup 0.6 ppm

! The Agency does not currently require a separate tolerance for banana
© pulp. However, residue data for azoxystrobin and its Z isomer in/on banana pulp
- {prepared from unbagged and bagged bananas) indicate that a tolerance of 0.05 ppm
would be appropriate. Though a tolerance of 0.5 ppm will be established for
banana (whole fruit including peel), 0.05 ppm is recommended for use in dietary
rigsk assessments.
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A chronic dletary risk assessment was conducted using the
recommended tolerances. The dietary analysis also included
emergency exemption applications (Section 18s) for use of
azoxystrobin in/on rice, milk, meat, eggs and poultry. The
chronic analysis indicates that exposure from the proposed
tolerances, for use of azoxystrobin in/on bananas, grapes,
peaches, peanuts, pecans, and tomatoes, for the U.S. population
would account for less than 1% of the RfD. For non-nursing
infants, the subgroup with the hlghest exposure, 1% of the RfD
would be utilized. Exposure to rice, milk, meat, eggs and
poultry, as a result of the Section 18 registrations, as well as
the proposed uses accounts for 1% of the RfD for the U.S.
population and 5% of the RfD for non-nursing infants.

Thls chronic analysis for azoxystrobin is an upper-bound -
estimate of dietary exposure with all residues at tolerance level
and 100 percent of the commodities assumed to be treated with
azoxystrobin. Therefore, even without refinements, HED does not
consider the chronic dietary risk, from use of azoxystrobin in/on
bananas, grapes, peaches, peanuts, pecans, and tomatoes to exceed
HED’s level of concern.

There is no established Maximum Concentration Level for
residues of azoxystrobin in drinking water. Data. indicate .
moderate potential for soil. moblllty;or_leaching and_azoxystrobln_
is moderately persistent. In examining aggregate exposure,: the-
Food Quality Protection Act (FQPA) directs EPA to consider
-——w———ava;lable_;n£oxmaL;on_concern;ng—exposu;es;ﬁ;om~the*pes;;c;de———————~“
residue in food and all other non-occupational exposures. The
primary non-food sources of exposure the Agency looks at--include-
drinking water (whether from groundwater or surface water), and
_exposure through pesticide use in gardens, lawns, or buildings
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""—fnr'many;pesLLCLdea EPA has commenced and nearly comple;edea:::::::::
process to identify a reasonable yet conservative bounding figure
for the potential contribution of water related exposure to the
. aggregate risk posed by a pesticide. In developing the bounding
figure, EPA estimated residue levels in water for a number of
specific pesticides using various data sources. The Agency | then
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applied the estimated residue levels, in conjunction with
‘appropriate toxicological endpoints (RfD’s or acute dietary
NOEL’s) and assumptions about body weight and consumption, to
calculate, for each pesticide, the increment of aggregate risk
contributed by consumption of contaminated water. While EPA has

not yet pinpointed the appropriate bounding figure for B _
consumption of contaminated water, the ranges the Agency is
continuing to examine are all below the level that would cause
azoxystrobin to exceed the RfD if the proposed food uses were
granted. The Agency has therefore concluded that the potemtial



exposures associated with azoxystrobln in water, even at the
higher levels the Agency is considering as a conservative upper
bound, would not prevent the Agency from determining that there
is a reasonable certainty of no harm if the proposed uses of
bananas, grapes, peaches, peanuts, pecans, and tomatoes were
granted.

— e

The residue chemistry and tox1cologlcal database are
adequate to support a conditional registration for the use of
azoxystrobin in/on bananas, grapes, peaches, peanut, pecans, and
tomatoes in terms of human health risk. To fully satisfy storage
stability data requirements, the final results of the ongoing 2-
year storage stability study must be submitted upon completion.

The registrant must also submit, upon EPA’s request and
according to a schedule determined by the Agency, such
information as the Agency directs to be submitted in order to
evaluate issues related to whether azoxystrobin share(s) a common
mechanism of toxicity with any other substance and, if so, :
whether any tolerances for azoxystrobln need to be modifled or
revoked. o
EPA is requlred to develop a screening program to determine
whether certain substances (1nclud1ng all pesticides and inerts)
"may have an effect in humans-that is similar to an effect = .
produced by a naturally occurring estrogen, or such<6ther«~r—~;; ‘
— endocrine effect...” The Agency is currently working with
- ————interested- stakehe}defsT—%ne%ad%ng—eEheﬁ;geve;nmen;—ageac;esTe
public interest groups, industry and research scientists in
developing a screening and testing prograaran&t ‘priority-setting-
scheme to implement this program. Congress has allowed 3 _Years
from the passage of FQPA .(August 3,  1999) -

A’““d1sruptor*effects*'

II. BACKGROUND -

Zeneca Ag Products has proposed permanent tolerances for
residues of azoxystrobin from use on grapes (5F4541),; pecans
(6F4642) , bananas, peaches,- peanuts and tomatoes (6F4762) .

The 6F4762 permanent tolerance petitic included a. ... . ...
request to.establish tolerances for peanut hay, wheat meat, fat,
meat byproducts and milk. The registrant has since requested the .
removal of ‘these tolerances from consideration at this time. The
registrant has also included a feeding restriction of peanut hay

on the proposed end-use product labels. Therefore, the crops
proposed in these petltlons do not _concern RAC’s that: are used as
animal feeds. .

Azoxystrobin is currently registered for use as a fungicide



on turf. Technical Azoxystrobin is to be formulated into three
end-use product formulations, a 22.9% soluble concentrate (10182-
URL), a 50% wettable granular (10182-408), and a 80% wettable
granular (10182-URA). HED cannot recommend for the establishment
of permanent tolerances for residues of azoxystrobin in/on

'bananas, peaches, peanuts, pecans and tomatoes resulting from the

use of the soluble concentrate formulation. Residue.data for
these agricultural commodities were generated using the wettable
granular formulations. The question arises whether residues and
residue levels resulting from the use of the soluble concentrate
formulation on agricultural commodities would be the same as
those arising from the use of the wettable granular formulations.
The guidelines for conducting field trials (OPPTS 860.1500) state
that for pesticides used in late-season foliar applications (as
is the case with azoxystrobin) separate residue trials or
bridging data are needed for different formulations. -

The petitioner has not provided comparable data as to
residue levels on grapes from trials where the soluble
concentrate and wettable granular formulations were applied ‘at
equivalent rates. However, residue data is available from trials
where the soluble concentrate formulation was applied, due to a.
manufacturing error, at a rate two-thirds that of the wettable-

granular formulation. HED concluded from these .results that the
use of the soluble econcentrate formulation would not result in =~

regsidue levels in/on grapes greater than those that would be ..

. incurred from the use of the wettable granular formulation. HED
777 has no vbjections—tothe—use—of thesoluble concentrate formula-

tion on grapes only. .

Azo;ystrobin is recommended for the control of black and

appiication
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prior to disease devel o
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Azoxystrobin is recommended for the control of mildews,
black rot, and cane and leafspot on grapes. It is to be applied
.£9.0.25 1b ai/A in a minimum of 50 to 100

applications for a total of 1.5 1lb ai/A can be applied per year.
There is-a post harvest interval (PHI) of 14 days. -

Azoxystrobin is recommended for the control of blossom
blight, fruit brown rot and scab on peaches. It is to be applied
as a foliar application at rates of 0.07-0.15 1b : '
ai/A/application. Eight applications for a total of 1.2 1lb ai/A
can be applied per year. Applications may begin at early bloom,
and may be made at 12- to 1l4-day retreatment intervals. There is

6

08 1b ai/A



a PHI of 14 days.

Azoxystrobin is recommended for the control of early
leafspot and late leafspot, Rhizoctonis peg and pod rot and stem
rot/white mold (Sclerotim rolfsii) on peanuts. It is to be
applied as a foliar application at rates of 0.1-0.4.1b
ai/A/application. Two applications for a total of 0.8 1lb ai/aA
can be applied per year. Applications should be made at 60 and
90 days after planting for control of soil borne diseases. There
is a 50-day PHI. A restrlctlon on the feeding of peanut hay is
required at this time.

Azoxystrobin is recommended for the control of scab and
anthracnose on pecans. It is to be applied at rates of 0.1 to
0.2 1b ai/A in a sufficient volume of water to ensure adequate
coverage. A non-ionic surfactant at the rate of 1 pint per 100
gallons of water should be used to improve coverage.

Multiple appllcatlons for a total of 1.2 1b ai/A can be applied
per year. There is a PHI of 42 days.

Azoxystrobin is recommended for the control of anthracnose,
early blight and Septoria leafspot -on tomatoes. It isg to be
applied as a foliar application at rates of 0.025-0.10 lb
ai/A/application. Eight applications for a total of 0.8 1lb ai/A
can be applied per year. Applications should be made at—7=-to— - -~

- 21-day intervals. For control of late blight,” no mére than two

consecutive applications of the product are to be made before

alternating with other fungicides, and retreatment§‘§Hﬁﬁhi1xr————————
made at 5- to 10-day intervals. There is a PHI of 1 day

a—

IUPAC NAME: methyl (E)-2-{2-[6-(2-cyanopheno

yloxy]phenyl} 3-methoxyacrylate

CA NAME: . methyl (BE) - 2 {{6- (2-cyanophenoxy) -4- pyr:.nu.d:.nyl]
oxyl] - alpha- (methoxymethylene)benzeneacetate

Common Name: azoxyqtrobln . o LT

Caswell Number: 131860-33-8

.Synonymous Namé: ICIASS504



Structure:

Physical and Chemical Properties for Azoxystrobin
Technical Grade Active Ingredient (TGAI)
(MRIDs 43678102,-03,-04,-05,-06,-07) -

Pale Brown

Physical State

Powdery Solid

Odor

None

Melting Point

114-116°C

Density, Bulk Density, or Specific 1.25 g/cm®

Gravity

Solubility

Water: (20°C)

Hexane:
Octanol:

l'lem.L .

Toluene:

tAcetone: 86 _
Bthyl Acetate: 130
Acetonitrile: 340

: D1ssoc1atlon Constan

o e m— e _

Octanol/Water
{PAI)

partition Cocfficient

pH

Stability

thermal: Stable at least 14 days at
.| S4°C i v .

T o heralE A -Tons - Unreactive - -
to sunlight potential for-dggradatxon

Oxidizing or Reducing Action - Compatible vith oxidizing and reducing

agents

Storage Stability | Stable for at leaat a year at ambient

temps .




B. Human Risk Assessment
1. HAZARD ASSESSMENT
‘a. Acute Toxicity

The acute toxicity data on technical grade azoxystrobin is
summarized below.

TEST . RESULTS CATEQORY

Acute Oral deicity ~ Rat LD50: Males and Femalea: >5000 mg/kg. (Limit Dose) . v
(MRID 43678122) . '

Acute Dermal Toxicity — LD50: >2000 mg/kg (Limit Dose) ' - Il
Rat (MRID 43678124) '

Acute Inhalation Toxicity | LC50: Males: 0.962 mg/L (95% C.I. = 0.674) : IIr
- Rat (MRID 43678126) ) Females: 0.698 mg/L (95% C.I. = 0.509,. 2.425)
~ : The combined LCS50 was not calculated

Primary Eye Irritation - Primary Irritation Index: 4.3 - - & 11X |
Rabbit (MRID 43678128) Toxic Signs: slight to moderate erythema and slight

. . chemosis, clearing within 48 hours. . ’

Primary Dermal Irritation | Toxic Signs: Slight erythema and edemx ‘ ‘_ v
— Rabbit (MRID 43678130) h e e LA S

-7 | Dermal Sensitization — Not a Sensitizer ' . : R
FR=4
| 43678132)

——was= istered .to rats in the diet at concentrations of U, 200,
2000 or 4000 ppm (equivalent to 0, 20.4, 211.0 or 443.8 mg/kg/day.
for males and 0, 22.4, 223.0 or 448.6 mg/kg/day for females) for
13 weeks. The 4000 ppm treatment groups were initially
administered 6000 ppm in the diet, but this concentration was
reduced after 15 days due to reduced food consumption and a

" marked re@uction in- growth. N - L

Final body weights of males and females receiving 4000 ppm
in the diet were reduced by 32 and 18%, respectively, and final
body weights of males and females receiving 2000 ppm in the diet
‘were reduced by 18 and 11%, respectively. Food consumption and
food efficiency were reduced in both sexes receiving 4000 ppm,-
particularly during weeks 1-2 or weeks 1-4. -However, by the end
of the study, food efficiency of females in the 4000 ppm

treatment was not significantly reduced compared with that . of
controls. In addition to small body size, distended abdomens.

o—
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attributable to reduced nutritional status, were observed in both
sexes in these two exposure groups. Minimal reductions in
hemoglobin, mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH) (females) and reduced cholesterol (males),
glucose (females), increased triglycerides (both sexes), and some
plasma enzyme activities (both sexes) were increased at 4000 ppm
were also attributable to reduced nutritional status. Elevated
white cell counts and decreased platelets in both sexes may be
treatment related, but were not accompanied by histopathological
findings, indicating they were not toxicologically significant.
All of these findings were less marked in the groups receiving
2000 ppm and were absent in the groups receiving 200 ppm.
Increases in liver and kidney weights adjusted for body weight in
the 2000 and 4000 ppm treatment groups were attributable to
treatment. Changes in organ weights were accompanied by histo-
pathological findings in two males_in the 4000 ppm treatment .
group. Treatment-related effects in these males included marked .
elevations in total bilirubin, cholesterol, triglycerides, and
plasma enzyme activities. The effect on the liver of these two -
animals was observed microscopically as proliferation of the

“intrahepatic bile duct/ductules and oval cells. Hepatocellulaf

hyperplasia and an enlarged hepatic lymph node was observed in

one of the two males. The lowest observable adverse effect level
(LOEL) is 211.0 mg/kg/day (2000 ppm) based on decreéased weight “7
gain in both sexes, clinical observations of- disteaded-ahdbmnuuﬁ—

-and reduced body size, and clinical pathology findings -

attributable to reduced nutritional status. The NOEL 15 20.4

mg/kg/day (200 ppm).

1ncreases in salivation at d051n94, es, allq
requrgitation primarily at 250—mgf atistiva oy
was not performed). These signs may have contrlbuted to the
lowered animal weights. The weekly body weights of both sexes
differed statlstlcally from controls for most weeks at 250
mg/kg/day and in females at 50 mg/kg/day, though values were
within 9% of controls. Total body .weight gains were lower than

b Ry Y SV,

controls in high dose males and females, respectlvely.-

. Hematological alterations at 250 mg/kg/day in one or both sexes

were small compared to concurrent controls and/or pre-treatment
values and not toxicologically relevant. Clinical chemistry
parameters that were altered significantly from controls at the
high dose in -both sexes during one or more weeks include plasma
cholesterpl, triglycerides, alkaline phosphatase, and plasma -
albumin. Cholesterol was increased in mid- and low-dose males.
These results were accompanied by increased absolute liver’ weight
in mld- and high-dose females, and are consistent wlth an adVerse .

10



Guidelines. This classification is based on the lack of evidehce
of carcinogenicity in long-term rat and mouse feeding studies.

c. Toxicological Endpoints for Rigk Assegsment

On November 12, 1996, the TES Committee met to evaluate the
existing toxicology database for agoxystrobin, discussed in the
HAZARD ASSESSMENT section above, and to assess appropriate
toxicology endpoints and dose levels of concern that should be
used for risk assessment purposes for the folldwing exposure
scenarios: acute dietary (one day), short term dermal
occupational or residential (1 to 7 days), intermediate term
dermal occupational or residential (1 week to several months),
chronic term (noncancer) dermal occupational or residential -
(several months to lifetime), and inhalatiom (any tlme‘perlod)

No approprlate endp01nts were 1dentxfled for any of these
exposure scenarios. Therefore,iacute ‘dietary, short term, )
intermediate term, chronic term, and 1nhaiation rldk aasessments
are not required. , B R R S A

i o - ~ A -'--'-r'

Dermal absorption data (MRID 43678155) received’ suhaequent
to the TES Committee meeting 1nd1cate_that abaorption 15 Iessm T
than or equal to 4%. ) . N e I

radioactive residue (TRR). Ten other metabolltes were 1dent1f1ed S
with Compound 13 accounting for 5.7 ¥ of the TRR. On the basis
of this study the petitioner has proposed the residue: of concern - -
in plants as. azoxybtrobln and its Z-isomer. )

DA e

- ~~—-=u-=i=b~=-¢-ta5-.=..»,= t meedme m. o

The petltloner has submltted data (MRID 44058721)
investigating the metabolism of [*C]azoxystrobin in peanuts.
The petitioner conducted studies with [“C]azoxystrobin
separately labelled in the cyanophenyl ring (uniformly labelled},
the pyrimidinyl- r1ng {(labelled in a .single position), and the -

" phenylacrylate ring (uniformly labelled). Peanuts were dug from
the ground 10 days follow1ng the final application. -
Approxlmately 50% of the vines were collected as fresh v1nes, and
the remalnlng vines and pods were allowed to dry in the field for
1 day and in a greenhouse for 3 days (due to ra1n) prior-ta '

(- o 24
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effect on liver and possibly biliary function. The lack of
histopathological correlates and of a clearly dose- and time-
related response in some cases, indicated the clinical and liver
weight changes were an adaptive liver response. Other clinical
chemistry changes did not appear to be treatment-related (plasma
sodium, creatinine, and total protein). There were no treatment-
related effects on gross or microscopic pathology, food
consumption, ophthalmology, or urinalysis. The increased thyroid
weight, in the absence of histologic change, in high-dose females
was of uncertain toxicological significance. The LOEL is 250 A
mg/kg/day for both male and female dogs under the conditions of
this study, based on treatment-related clinical observations and
clinical chemistry alterations at this dose. The NOEL is 50
mg/kg/day. :

iii. Repeated Dose Dermal Toxicity. Study in Rats

In a 21-day repeated dose dermal toxicity study (MRID
43678137), rats were treated with azoxystrobin in a deionized
water paste by dermal occlusion at doses of @, 200, 500, or-1000
mg/kg/day, 6 hours/day for 21 days over a 30 day period. No .
mortality was observed and there were no significant treatment-
related clinical abnormalities. There were no treatment-related
effects on bodyweight, food consumption, organ weights, clinical
biochemistry, "or hematology-— re- were no-treatment-related -
pathological abnormalities. Abdomihal :écabs and scabs‘at the--
edge of the application area were observed in all groups of

females and were attributed to the bandaging method—and were net— —
of toxicological significance. The NOEL for Azoxystrobin was

equal to or greater than 1000 mg/kg/day; a LOEL was not
determined. '

L —

'C toXicity Study (MRID 43678140)-azoxystrobin was
administered to dogs by capsule at doses of 0, 3, 25, or 200 - ’
mg/kg/day for 52 weeks. No animals died prior to the scheduled
termination date. The most notable treatment-related clinical
observation was an increase in the incidence of fluid feces in-
both- sexes-at-200-mg/kg/day. .. High-dose females had wminor . .
increases in salivation compared to control females, although
their combined frequency was similar to that of concurrent
control males. Treatment-related clinical chemistry changes at
200 mg/kg/day during one or more weeks included increased levels
of plasma cholesterol, triglycerides, alkaline phosphatase (both
sexes), gamma-glutamyl transferase (females) and lowered plasma
albumin (males). Mid-dose males had increased cholesterol and
triglycerides. These results suggest an effect on liver and
possibly biliary function. Minor and/or transient alterations in
the total plasma protein, bilirubin, calcium, phosphorus, urea,

11



potassium, and sodium were observed in one or both sexes. There
was a small decrease in absolute brain weight in high-dose males.
that is of uncertain blological significance, and a dose-related
increase in liver weight in high-dose males and in mid- and high-
dose females. The increased liver weight and clinical chemistry
changes observed in both sexes lacked histopathological
correlates. There were no treatment-related effects on body
weight, food consumptlon, ophthalmology, urinalysis, and gross or

- microscopic pathology in either sex of dogs. The LOEL is 200
mg/kg/day, based on clinical observations, clinical chemistry
changes, and liver welght increase occurrlng in both sexes at
this dose. The NOEL is 25 mg/kg/day.

ii. Chronic/Carci ic] Feedi t in R

In a combinedVchronic/carcinogenicity study (MRID 43678139)
azoxystrobin was administered to rats in the feed at .
concentrations of 0, 60, 300, and 750 ppm/1500 ppm '
(males/females) (equivalent to 0, 3.6, 18.2, and 34.0 mg/kg/day
for males and 0, 4.5, 22.3, and 117.1 mg/kg/day for femaleg) for
104 weeks. Due to excessive mortality the high dose was reduced
to 750 ppm in males beglnnlng at week 52 and the animals of this
group designated for interim sacrifice were retalned with the.
maln study :

. Dlstended abdomens were’ observed in males beglnnxng at week
—_ + 17. Hunched posture was observed 1n males in a dose- related
‘ manner. NO treatmern
females at any dose. By week 52 survival rates of the males
receiving the 0, 60, 300, and 1500 ppm diets were 97, 100, 98,
and 86%, respectively prompting the dose reduction for the hlgh-
=~ dose group. - Survival rates at week 104 for the control, low-,
_‘47mid—, and hlgh dose groups were 37, 38 29, and 30¥—“T€§pectivef7=====

week 106ﬁﬂ

High-dose males had significantly lower body welghts as
compared to controls beginning at week 2 and continuing until
week 101 (except -for week 87 when no difference occurred). The
differences in absolute body weights were due to reduced body

. weight .gains of these animals during .the first 25 .weeks. High-
dose females had significantly lower body weights than the
controls beginning at week 2 and continuing until study
termination. Lower body weights in these animals correlated with
reduced weight gains of 58-93% of the control values. Males in
the high-dose group had significantly lower food consumption at-
weeks 1-20, 48, and 96 as compared to controls. Food consumption
for high- dose females was significantly less than controls at
weeks 1, 3-11, 13-36, 44, 56, and 68. Food utilization was
slgnlflcantly reduced in high-dose males for each of the. .
‘intervals calculated: weeks 1-4, 5-8, 9-12, and 1-12. High-dose
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females had significantly reduced food utilization as compared to
controls for the weeks 1-4 and 1-12 intervals. No treatment-
related effects were observed on ophthalmology, hematology, or
clinical chemistry. In the common bile duct of high-dose males,
there were significant increases in the rates of distension,
cholangitis, thickening of the wall, and epithelial hyperplasia;
these lesions were not observed in controls or the other treated
male groups or in females of any group. Therefore, the systemic
toxicity LOEL for males is 34 mg/kg/day. based on reduced body
weights, food: consumptlon and food efficiency, and bile duct
lesions and the systemic toxicity LOEL for females is 117.1
mg/kg/day based on reduced body weights. The systemic toxicity
NOEL is 18.2 and 22. 3 mg/kg/day for males and females,
respectively) . i

There was no evidence of carcinogenic activity in this
study. Among female rats, there was a significant dose-related
decrease in the 1nc1dence of benign flbroadenomas of the mammary
gland. . :

iii. Carcinogenicity Feeding Studv in Mige

In a carcinogenicity tox1c1ty study (MRID 43673141)fi";y'
azoxystrobin was administered in the feed to mice-.at ' :
concentrations of 0;- 50,—-300; -oxr- zaee—ppnr4equLvalent—to~nt_6,2r___
37.5, or 272.4 mg/kg/day for males and G,°8.5, 51.3; or 363:3- -
mg/kg/day for females) for 104 weeks. ‘No effects were observed

on mortalit

pathology. Mean body welghts of the 2000 ppm-group males were
significantly lower than the weights ofcontrols— ; =
study week 2 and contlnulng until the end of the study

Aunel‘l“"t =4 € -—e 00 -l-g.t-nv
_simila " weer_treated and

utilization was signi ficantly essﬁln :
females for weeks 1-12— -omiy-intervat 3o < e
utilization was calculated). The systemic tox1c1ty LOEL is 272.4
mg/kg/day, based on reduced body weights of males and;females.
The systemic toxicity NOEL is 37. S mg/kg/day. '

There was-no- evidence of: c3 - b
tested. Dosing was considered adequate ba--

~ weights at the high dose in both males and females.

d. Devglogmg tal Toxicity
In a developmental tox1c1ty study (MRID 43678142)
azoxystrobin was administered to rats by gavage at dose levels of
0, 25, 100 or 300 mg/kg/day from days seven through 16 of

13



gestation. At 300 mg/kg/day maternal lethality caused the
discontinuance of dosing at that level. At 100 mg/kg/day,
minimally reduced body weights were observed, although body
weight gain and food consumption were not affected. Clinical
signs included diarrhea, urinary incontinence and salivation. At
25 mg/kg/day salivation was observed. The maternal LOEL is 25
mg/kg/day, based on increased salivation. The maternal NOEL is
not established, but would be less than 25 mg/kg/day.

In the conceptus, no significant adverse developmental
effects were observed. The developmental LOEL is greater than
100 mg/kg/day. The developmental NOEL is equal to or greater
than 100 mg/kg/day.

Due to maternal toxicity at the high dose level, this study
must be considered a two dose study, which makes it deficient.
However, since valid NOEL and LOEL were obtained from the data,.
the developmental’ toxicity study in the rat is classified )
acceptable and satisfies the guldellne requlrement for a
developmental toxicity study in the rat. ~

ii. Prenatal Developmental Study in Rabbits
In a developmental toxicity study .(MRID 43678143) .

azoxystrobin was administered to rabbits by gavagein- -corn-oil-at
2 mg/kg bw at dose levels of 0, 7.5, 20, or 50 mg/kg/day from= - -

days eight through 20 of gestation. At 20 mg/kg/d and hlgher,

decreased body welght gain was observed,
food. consnmpt:.on in some animals (not fully quantified due to
excessive food wastage), which led to their sacrifice irn moribund-

condition. The maternal LOEL and NOEL for thls study could not

: = Bigh dose sroupatong ——
alate (1 lltter) The deve opmen a =

'LOEL NOEL for this study cou ﬁrot—’oe ‘determined.

- . This developmental toxicity study in the rabblt is
classified unacceptable and does not satisfy the guideline
requirement for a developmental tox1c1ty study in the rabbit.

" The study—wascompromised due to excesaive food wastage,. maternal

death and other unidentified factors. .A NOEL/LOEL could not be
established. The RfD committee concurred with these' conclusions.

The results are not appropriate for toxicity risk
assessments since in subsequent studies (MRIDs 44058702,
44058703, 44058705, 44073201, 44073202, discussion below) the -
registrant has shown that corn oil, at the dose volume it was
used here, is toxic to the dams, and also enhances the toxicity
of azoxystrobin. A subsequent developmental toxicity study (MRID
44058701 ~discussion below) showed that when the dogse volume of

14



corn oil is 1 ml/kg, the above toxic effects are not seen in damg
or fetuses

iii. Prenatal Rangefinding and

Deve mental Studies in Rabbit

————

Prenatal rangefinding and developmental studies (MRIDs
44058702, 44058703, 44058705, 44073201, 44073202) in the rabbit
were not necessarlly’conducted accordlng to guidelines, but were
supporting, fact-finding studies performed in connection with"
other guideline developmental toxicity studies in.the rabbit.
These data show that corn oil is not an innocuous vehicle, but
can be toxic to rabbit dams at volumes of 2 ml/kg and above, and
can enhance the toxicity of azoxystrobin at dose volumes of 2
ml/kg and above. These data support the registrant’s conclusion
that the toxicity seen at 50 mg/kg in the 1994 rabbit
developmental toxicity study (MRID 43678143) may be due to high
volumes of corn oil vehicle (2 ml/kg). ,

iv. Prenatal Developmental Study ip Rabbits - = . .-

In a developmental toxicity study (MRID 44058701)
azoxystrobin, was administered to rabbits by gavage at dose
levels of 0, 50, 150 or 500 mg/kg/day (in 1 ml corn 0il/kg body .
weight) from days eight -through 20 of ge“EEEioﬁT“ﬁkt"ISO*—‘*"~
mg/kg/day and 500 mg/kg/day significant but transient reductions

ER in food consumption were observed during the first three days of

dosing. At 500 mg/kg/day, decreased body weight gain was
observed during the dosing period. The maternal LOEL is 500
mg/kg/day, based on decreased ‘body welght gain. The maternal — = -
NOEL is 150 mg/kg/day ~

i. WMW

300, and 1, 500 ppm in the diet. The average (Po and Fl) “achieved
test substance intake during the premating interval was as
follows: 0 6.4, 32.3, or 165.4 (males) and 0, 6.8, 33.8, or 175.0
mg/kg/day (females). Exposure to the Fo'parental anlmals began
at 4 weeks of age and lasted for 10 weeks before they were mated
to produce tHe F,, litters. The F, parental animals were
selected from the F,, litters at 29 days of age and were mated 10
weeks after selection to produce the F,, litters. All animals
were mated on a 1:1 ratio. Exposures to the test material for
all animals were continuous in the diet throughout the study.

15
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At 1,500 ppm, systemic toxicity in the F;, and F, adults B
(both sexes) was demonstrated as reduced adjusted body weights

and food consumption during the pre-mating intervals. 1In

addition, treatment-related increases in liver weights adjusted

for final body weights were noted in the F, and F, males and

females at the 1,500 ppm dose level. Treatment-related

distention of the common bile duct was also noted grossly in 12

and 42% of the F, and F, males dosed at 1,500 ppm, respectively.
Treatment-related histopathologic lesions of the common bile duct

in the adult high-dose males were characterized as epithelial
hyperplasia of the intraduodenal portion, cholangitis, ulceration
of the dilated region, and small basophilic deposits in the

lumen. Treatment-related increases in severity of proliferative
cholangitis were also observed in the livers of the F, and F,
males dosed at 1,500 ppm.” Both sexes in the F,, and F,, 1,500 ppm
dose groups had treatment-related increases in the adjusted (for
final body weight) liver weights. The LOEL for systemic toxicity
in males is 165.4 mg/kg/day (1500 ppm), baged on reduced adjusted
body weight means. A systemic NOEL in"males is 32.3 mg/kg/day ~ .
(300 ppm) . The LOEL for systemic toxicity in females is 175.0 -

mg/kg/day (1,500 ppm), based on reduced adjusted Body weight and - .
feed consumption means and increased adjusted liver.-weights. - The -
systemic NOEL in females is 33.8 mg/kg/day (300 ppm}. R

- - Reproductive toxici&:—yi»-waa—,demonatz:k;ed%ttgﬁﬁﬁdéﬁt:ﬁeldﬁbdﬁu_._
reductions in adjusted (for initial weight) pup body weights-as -

o~ observed in the F,, and F,, pups dosed at 1500 ppm. -The LOEL For
- _._____r » » ] . N “ V 2 N on .
reduced adjusted pup-body_ _w_gights. The reproductive NOEL is 32.3

mg/kg/day (300 ppm). - = - R

lymphoma cells in culture (MRID 43678145) cells were expose
azoxystrobin in the presence and absence of an exogenous )
metabolic activation system (S9 mix), at concentrations of: 1st .

assay - 8, 15, 30, 60 ug/mL; 2nd assay - 34, 45, 60, 80 ug/mL and .
3rd assay.=.26,.. ;__agﬁﬁé.h,é;:;ﬁém&_%o s..preparations for = =
metabolic activation were made from Phenobarbital plus B~~~ =~ 7
Naphthoflavone -induced rat liver. The test material was

delivered in DMSO. ' ]

to

Azoxystrobin was tested to an upper concentration limited by
cytotoxicity. The positive controls were acceptable as were the
solvent controls in all cases except the second experiment
without S9 mix where the solvent control was- said to be out of
the acceptable range (0.8 - 6.0 x 10" mutants per survivor).
Mean cell survival at the highest dose tested (HDT) (60 ug/mL) in
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the first experiment was 30% in the absence of S9 mix and 26% in
the presence of S9 mix. The maximum dose of test material was
raised to 80 ug/mL in the second and third experiments with mean
survival values without and with S9 mix of 10% and 4% in
experiment 2 and 12% and 8% in experiment 3, respectively.
"Small, but statistically significant, increases in mutation
frequency were seen in treated cells in all three experiments
when S9 mix was present and also in Experiments 1 and 3 when S9
mix was absent. Mutation data from cultures without S9 mix in
Experiment 2 were not presented because of the unacceptable
solvent control. The mutation frequencies seen, both with and
without S9 mix, in experiments 1 - 3 are small and inconsistent
within and between experiments. For example, in experiment 1
with S9 mix, the mutation frequency at 8 ug/mL (2.5 x 10™%) is
not significantly different than the solvent control value of 2.1
"X 10 while the mutation frequencies at 15, 30 and 6Q ug/mL
(3.7, 3.9 and 3.5 x 10™*) are virtually the same and
significantly increased over the solvent control. Comparable
doses tested in experiment 2 with S9 mix, 34 ug/mL and im
experiment 3, 26 and 33 ug/mL, with or without 89 did not signif-
icantly increase the mutation frequency over solvent control
values, but higher (moderately to severely cytotoxic¢) doses did.

' This study is classified as acceptable. Although the study -
. ' ¢cannot be considered definitive, we agree with the investigator— —_
R that the test material is positive for forward gene mutation at

~ the TK-locus im b5178¥ mouse lymphoma cells.

ii. Salm la i

-a_rev

e .

: —— Ise ge - a-(MRID- - .
———————— T Al IR TAS 8 - <TAL 00+ TA1535 and TA1537 of Salmonella
_ | - % =2 : ‘,,‘:_:_A:_: . PR - !_.w' »3 gy . s . ey ”. -- i -
exposed tO azOXySTYODIN inr- bDmSG=at=concentrations of 100

P ’ : G—ézasagneug[platehiﬁ_;hé pfééence and absence
of mammalian metabolic activation (S9-mix). S9-mix was prepared-—- "
from phenobarbital plus f-naphthoflavope induced male rat liver.

Azoxystrobin was ‘tested up to-5000 ug/plate, an acceptable
- upper-concentration. Test material precipitation and thinning of
the background lawn was seen at this upper concentration...Both a _
standard plate assay and a pre-incubation assay were used and no
significant, dose-related increase in the number of revertants
per plate over solvent control values was seen in any strain 1n
- the presence or absence of S9-mix. The positive and solvent
controls induced the appropriate responsee in the corresponding
strains. There was no evidence of induced mutant colonies over
background. ' - .



iii. In vitro Mammalian Cytogenetics AsSsay in
Human Lymphocytes

In a mammalian cell cytogenetics chromosomal aberration
assay (MRID 43678147), cultures of primary human lymphocytes from
one male and one female donor were exposed to azoxystrobin in
DMSO at concentrations of 0.5, 1, S5, 10, 20, 30, 40, or 50 ug/mL
in the absence of an exogenous metabolic activation system (S9-
mix) and to 1, S5, 25, 50, 75, 100, 200, or 300 ug/mL in the
presence of S9-mix. The S9 preparation was obtained from Aroclor -
1254 induced male rat liver.

Azoxystrobin was tested up to cytotoxic concentrations as
determined by reduced mitotic index or virtual absence of
metaphase cells at the highest concentratioris tested. Cultures
exposed to azoxystrobin at concentrations - of 25, 100 and 200"
pg/mL in the presence of S9-mix were evaluated for chromosomal
aberrations for both cell donors at the 72 hour harvest time. _
Cultures exposed to concentrations of 1, 10 and 20 ug/ml and to
concentrations of 5, 20 and 50 ug/mL in the absence of S9-mix. ..
were evaluated for chromosomal aberrations at 72 hours for the
male and female donors respectively. Cultures, from the female -
donor only, exposed to 20 pg/mL test material in the absence §fi:7
S9-mix and to 200 ug/mL in the presence of S9-mix-were ‘also - -
evaluated at 96 hours. At-the 72- hour-harvest~txme~ia—ehe

gaps in all cases) was 4.5% at 20 pg/mL in cultures from the maie"

donor compared to 0.0% i

in cultures from the female donor were 4.50% at .5 pg/mL, 8.00% at

20 ug/mL and 6.00% ‘at 50 ug/mL compared t6—the i s
value of 1.00%. In the presence of S9-mix, the mean percent of _
aberrant cells was significantly- increased-at 200 gg/mldip-———-—— -

percent of aberrant cells was seen,
the 96 hour harvest time. Aberrati —WeresV . PR
and fragments or minutes. Positive and solvent controls 1nduced
the appropriate response. There was evidence of a concentration
related induction of chromosomal aberrations over baokground~in
the presence of moderate to severe cytotoxicity.

iv. Mouse M;g;gguglgggtwh-ﬂht T

In a mouse bone marrow micronucleus assay (MRID 43678148),
mice treated once orally with azoxystrobin at a dose of 5000
mg/kg. Bone marrow cells were harvested at 24 and 48 hours post-
treatment. The vehicle was corn oil. There were no signs of -
toxicity during the preliminary maximum tolerated dose (MTD)
determination: however, in the main micronucleus test, treated
females showed subdued nature, tiptce gait, piloerection, signs
of diarrhoea and signs of urinary incontinence on the day of .
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dosing. No adverse reactions were seen subsequently. The mean
percent of polychromatic erythrocytes (PCE) was 81gn1f1cantly
reduced in treated males at the 48 hour sampling time but not at
24 hours or at either time in females. The positive control
induced the appropriate response. Slides prepared for
micronuclei determination were evaluated twice, once as part of
the primary study and again by an independent evaluator. There
was no evidence of an increased induction of micronuclei over
solvent control values .in bone marrow PCEs in either sex at
either sampling time in-either evaluation.

v. WWM@M
: ; lian Cell

In an in vivo/in vitro unschednled DNA synthesis (UDS) assay
in rat hepatocytes (MRID 43678149), azoxystrobin, at doses of
1250 or 2000 mg/kg, was. admlnlstered to rats by oral gavage. The
test material was delivered once_ in. corn oil at 10 ml/kg :
Hepatocytes from 5 rats per test group were isolated at 2 or 16
hours post-treatment and cultured- for determination.of tritiated _
thymidine incorporation into DNA using the autoradiographic S
technigque. A preliminary toxrcity test using doses ranging from
500 to 2000 mg/kg showed no signs of acute toxicity at any dose -
although diarrhea and urinary incontinence were seen at each dose
level. " An acute oral maximum- lethai—dose“{ﬂhb}—value of _greater __
than 5000 mg/kg azoxystrobin had been previous demonstrated at--- -
this laboratory. Because azoxystrobin was virtually non toxic, -

it was tested to the Iimit

No- signs of cytotox1c1ty were seen in hepatocytes isolated from
the treated rats. The net nucléa¥ grain count was determined for
60 hepatocytes per anlmal and the percent of cells in repair

" called l;m;;_gggg of 2000 mg/kg) reached the target tissue :
(hepatocytes) in concentrations sufficient to register any effect-
(cytotoxicity, and/or genotoxicity). In contrast, hepatocytes
from animals given the reference mutagens responded -
‘appropristely,—with-the vast. majority of cells in xepairx. (i.e.,.
with net nuclear grain counts 31gn1f1cant1y in excess of +5).

Slnce signs of clinical toxicity (diarrhea, urinary
incontinence) were observed in an initial range- flndlng study, at
doses up to 2000 mg/kg (but not in additional rats given the same
dosage, nor in the main study), we may -consider the data
requlrements for this type of in vivo study to be satisfied
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g. Me_r‘mh

i. Metaboligm Study in Rats

In a metabolism study (MRID 43678150, 43678151, 43678152,
43678153, 43678154), azoxystrobin (unlabeled or w1th pyrlmldlnyl
phenylacrylate, or cyanophenyl label) was administered to rats as
single gavage doses of 1 or 100 mg/kg or 14- day repeated doses of
1 mg/kg. Blllary metabolltes were assessed using rats with
azoxystrobin. No animals died as a result of the treatment. The
overall recovery of administered radiocactivity in the single low-
dose, l4-day repeated low-dose, and single higli-dose groups were
91.75-103.99% indicating acceptable mass balance. Less than 0.5%
‘of the administered dose was detected in the tissues and carcass
up to seven days postdosing. Absorbed of azoxystrobin following

. oral administration was widely distributed. However, a

definitive quantitative assessment of absorptiOhfwié-dxfflcult

due to fecal sample extraction difficulties. " Thée greatest

amounts of absorbed azoxystrobin were detected.in o . -
associated with excretory function, especially the livér an& L
kidneys. There was no evidence of potential for- bioaccumulation
Excretion via explred air was minimal. - The primary route of -
excretion was via the feces (~73-89%), although ~9-18% was
detected in the urine of the various dome | i
versus urinary route of excretion did not varchonsiderably with
‘dose, although for fecal excretlon 1n the low dose groups it was

compound and metabolltes due to- the previously noted extraction
difficulties. For the single high-dose group;-assessment of --
biliary excretion suggested approximately 70% absorption w1th

nniapprox1mately 32% of administered radloact1v1;z_remainlng,as S

(-3 7%) amounts urinary radloact1v1ty w1th commensurate
reductions in fecal radloact1v1ty were noted for. female rats in
all- three treatment regimens. 'There were no- apparent #ex-related
differences in dlstrlbutlon of administered radioactivity. h

g

Absorbed. azoxystrobln appeared to be extenslvefy ,
metabolized. Minor qualitative and quantitative dlfferences in
biliary metabolites were observed for males and females. With
the exception of metabolite V (a glucuronide conjugate) which
represented 29.3% (males) and 27.4% (females) of the administered
dose, individual biliary metabolites represented less than 10% of
the administered dose. A metabolic pathway, consistent with the
data on metabolite identification and quantltatlon, was proposed
show1ng hydrolysis and subsequent glucuronide conjugatlon as the
major biotransformation process. : _

e i R N S DY SN
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by gavage to rats at doses  of 0; 200, 600-0r-2000

This metabolism study in the rat is classified supplementary
and does not satlsfy the guideline requirement for a metaboligm
study (85-1) in rats. The studies may be upgraded once
additional explanations of fecal excretion data and how they
pertain to assessing absorption in the sindle low-dose and 14- -day
repeated low-dose groups are reviewed. Information (MRID
44265601) to upgrade the studies was recently submitted to the
Agency and have been forwarded to HED for review.

h. Neurotoxicity

Adequacy of data base for Neurotoxicity‘(Series 81-7, 81-8,
82-7):" The data base for neurotoxicity is not .considered
complete. The submitted studies are considered supplementary at
this time, but can be upgraded to acceptable upon review of :
required additional information. These data are considered as
confirmatory. Information to upgrade the studies was recently ,
submitted to the ‘Agency and have been ﬁorwarded to BED for
review.. : -

In an acute neurotoxicity study (HRID 436?8134), T ~;;h
azoxyetrobln was administered once. in cpzn: oil: (16 Flllkg bo d; gt)

animals were evaluated in functional: dhsdrﬁitiﬁnal<hittezy-€*

and motor activity (MA) testing on Days -7, 1. (2 hr post- dosing); o

8 and 15. Five control and nlgn‘d6BE—animatsfsex—perfused in

sity were evaluated for mlcroscopzc neuropathalogy

2
(i) T Ve = [ 3] cb_q;'g'- \—-‘m f,:.:: e

.increase-seen} and-to- lack of . a—¢ EoGOSMs 8 800! - e = .« -
indications of other effects. The systemlc tox1c1ty LOEL is" 200

T HGE COUlitIOL et S OO -——{-1',‘.1"‘"" """:‘"“‘"""—-—
wm“w,ﬁ_,vfﬂij_gijiflg*
‘brain weight/dimensions, or_ -rofg._u i croscopi ]
observed. Body weighta © 'n:"'~-1?'f“n=ﬂxzziw BRIty ———

decreased. Statlstlcally significant increases in landing foot

‘splay on Day 8 in females at 600 and 2000 mg/kg were noted.

These were not considered indicative.of neurotoxicity due to lack
of effect on day of dosing (only marglnal non-slgnlflcant

mg/kg, based on occurrence of transient diarrhea in both sexes.
The systemic toxicity NOEL is less than 200 mg/kg. There was no
1nd1cat10n of neurotoxicity at the doses tested. _

This acute neurotox1c1ty study in the rat is classlfled as
Supplementary (upgradeable) and does not satisfy the guideline
requirement for an acute oral study (81-8). The study may be

‘upgraded to Acceptable pending review of: .(1) validation studies

demonstrating profic1ency of the test1ng labératory in conduct of
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neurobehavioral testing procedures, (2) provision of data
supporting selection of 2 hr post-dosing as the time of peak
effect and (3) clarification of parameters evaluated in the FoOB.

ii. Subchronic N 1t Feedi udy in R

In a subchronic neurotoxicity study (MRID 43678138)
azoxystrobin was administered to rats in the diet at 0, 100, 500
or 2000 ppm for 13 weeks (average daily consumption of 0, 8.0,
38.5 or 161 mg/kg/day, males and 0, 9.1, 47.9 or 201.5 mg/kg/day,
females). All animals were used for FOB and MA testing and 6
control and hlgh dose anlmals/sex were perfused ip situ and
evaluated for microscopic neuropathology. At 2000 ppm, mean ‘bady
weights of males were statistically significantly decreased
throughout the study. Mean body weights of females were allghtly
decreased. Cumulative body weight gains were lower. Food -
consumption was statistically slgniflcantly lower in malea but
not . females. Food utilization in males at 2000 ppm was statis<
tically significantly decreased during weeks 1-4 and 1-1% apd was
non-significantly less in females during the same '”- The: S
were no consistent indications of treatment-related neurotcxlcity
(clinical signs, qualitative or quantitative neurobehaVLOral 5

" effects, brain weight/dimensions, or groes/mlcroacapleeh“""h ok
pathology) . [Statistically significant decreases-i

-splay in maI‘e;”foreIimb‘ngp'strength—xn males—- ialés, ——
hindlimb grip strength in males, ‘and motor activ1ty~inffémz'eir“ffgf
s were noted but not considered treatment-related due to lack of .
dose-response, inconsistency of observations at differenttime———
- points, variability of pretreatment values and/or small magnitude
of response; see review for details]” " "The- system1C‘toxic1ty'LOE£“”
is 161 mg/kg/day, based on decreased _body welght/welght galn and

s

~The ‘study may“bETHpgraded.to

v B :
‘Acceptable pendlng review of (1) valldatlon (positive control)
-studies demonstrating profxcxency of the testing. laboratory in
performing neurobehavioral testing and (2) submission of a
complete list of FOB parameters evaluated. i ‘

e T e O A Ao s e e e ot B RERTEA P IR SR =SSP U A S A

i. Q!] rI - ! L] Jg l! !I e
i, rmal Absorpti i t

In a dermal absorption study, (MRID 43678155) male rats were
administered azoxystrobin ([!*C]-pyrimidinyl azoxystrobin and .
unlabeled azoxystrobin) at doses of 0.01, 0.1, 0.9, or 13.3.
mg/kg. No animals died as a result of the treatment.
Percutaneous absorption was minimal and did not appear .to exhibit
a dose-response relationship. Limited absorptlon precfhded ’

L e,
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accurate assessment of distribution and metabolite
characterization. Both fecal and urinary excretion were
quantified, the former representing ~6% or less of total
absorption and the latter accounting for less than 0.1% of the
absorbed dose over a 24-hr period. Overall recovery of
administered radiocactivity was 95-105%.

2. DOSE SPONSE SESSMENT

a. Reference and Safety Consi ions f¢ n D
and Children Under FQPA :

The RfD represents the level at or below which daily
‘aggregate dietary exposure over a lifetime will not’ pose -
appreciable risks to human-health. The RfD is determined by
using the toxicological end-point of the NOEL for the most. =~ -
sensitive mammalian toxicological study. .. The HED: RfD/Peer Revievm:;
Committee met on November 7, 1996 to evaluate the existing.
toxicology database for azoxystrobln. discussged in, the HBZARD
ASSESSMENT section above, and to assess. thefnfb“ﬁg;;m_ ”,reb&nif*‘?

The HED RfD/Peer Review Committee recommendedftgat a- RfD Eo’
azoxystrobin be established based on a NOEL  of 18:2 mg/kg/day
from the rat chronic toxicity/carcinogenicity feeding study (
43678139) in which decreased body wéight and b: iie—dnct~l_u ;
were observed in male rats at the LOEL of 34: mgikg!éi ,».An;f;m
uncertainty factor of 100 was used to allow for 1nterspec1es
sen31t1v1ty and 1ntraspec1es varlablllty

s

FQPA, recently enacted as an amendment to F[ ol Fiyeg e
that pesticide regulatory rev1ew rncorporate an aasessment of o e
= -' IH - k-

puccutlal hazards-to -infants

-protection. o !"'-=i HE] H' m . : =
T A se—for—ggoxyestrobin-for o .‘«__ﬂ-_e.e Re mm_q-"ou(op! . '“:',
toxicity is considered to be completeman-- o) addltlonamustu-lesv B
are required. In the developmental toxicit =T e
rabbit, no developmental toxicity was observed at doses that
elicited maternal toxicity. The HED TES Committee.determined -
that there is no evidence of increased susceptibility of Infanta
or children to azoxystrobin (November 12, 1996). Therefore, no
additional undertainty factors-are consiée@eds ICeS8aALY .

time.

On this basis, the RfD was calculated to be 0 is mg/kg/day
for azoxystrobin.

b. Ca;

g .The HED RfD/Peer Review Committee (NoVember'?{‘ISBG) o
determined that azoxystrobin should be classified‘as_'ubt-kaely'
to be a human carcinogen according to the propoaed—revised Cancer -
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collection of dried hay and pods. The petitioner concluded that
™ this represented a 14-day PHI. _

The qualitative nature of the residue in peanuts is
adequately understood. The TRRs were 0.24-0.65 ppm.in nutmeats,
0.68-0.87 ppm in hulls, 39.2-46.6 ppm in hay, and 16.4-19.6 ppm
in vines harvested 10 days following the last of three sequential
applications of [!C]lazoxystrobin, labeled in the cyanophenyl,

“pyrimidinyl, or phenylacrylate ring,-at-~0.7,-0.8, and 0.3.1b
ai/A (total application rate of 1.8 1lb ai/A; 2.25x the- maximum
proposed seasonal rate). ‘ o

In peanut nutmeats, hulls, and hay ~62-72% of TRR were
characterized/identified. Azoxystrobin was the major compound
identified in hulls (12.5-13.5% of TRR, 0.088-0.109 ppm) and hay
(33.0-43.8% of TRR, 13.3-20.4 ppm); the Z-isomer was-<identified
in hulls and hay at 1.0-1.2% of TRR (0.008-0:009 ppm)- and 2.4-.
2.8% of TRR (0.965-1.30 ppm), respectively. * Azoxystrobin and the
Z isomer were not identified in nutmeats, - Minor metabolites - =~
identified in hulls and hay included nds: 2, A3, 19,2428, -

&

.30, 35,.40, 42, and Ul3; these compounda wWere present:at ¢.I-5.1% .

of TRR. In nutmeats, the majority of the radiocactivity was found
to be associated with oleic acid (27.5-3%:3% of TRR;-0.074-0.210
‘ppm) and linoleic acid (11.2-16.3% of TRR, §.027-0.106 ppm). In =~
addition, incorporation:of radiovactivity into roii; gl

and fructose was observed (1.4-5.6% of TRRY.in nitweRE “and -t}

paanN incorporation of radioactivity into glutamic acid was verified in
{ ; nutmeat treated with [pyrimldlnyl-“CI5i627§Efﬁbtﬁ?“tcmpcunds—i———————

13, 36, and.42 were found in nutmeats at very minor levels (up to
1.0% of TRR, up to 0.002 ppm). NO residues were “characterized In- -
_ vines because the extraction profile of residues was very similar

tive-thin layer chromatography-- (TLC)=

ISENO) A

e The -petitioner also submitted data (MRID 44058720 _Md -
"study investigating the metabolism of [**CFazoxystrobin~in wheat< ==~ -
As with peanuts, studies were conducted with [**C]lazoxystrobin.
separately labelled in the cyanophenyl ring,-the pyrimidinyl
ring,, and the phenylacrylate ring. Applications were made at -
Zadoks’ growth stages 30-31 (start of stem elongation) and 59-61
harvested as immature forage 13 days following the second
application, and the remainder of the crop was harvested at
maturity, 61-62 days following the second application.

r

The .qualitative nature of the residue in wheat-ig-adequately
understood. TRRs were 1.02-2.79 ppm in forage harvested: 13 days
following treatment and 0.075-0.077 ppm in-grain and 3.06-9.41
ppm in straw harvested 61-62 days following treatment of winter
wheat with [C]azoxystrobin-twice as a foliar spray at ~0.45 1b

~ai/A/application for a total application rate of 0.91b ai[h-
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(~2.2x the maximum proposed seasonal rate). In wheat graln,
forage, and straw, ~53-85% of TRR were characterized/identified
Azoxystrobin was the major compound identified in grain (17.1-
22.0% of TRR; 0.013-0.017 ppm), straw (22.1-43.3% of TRR; 0.676-
4.08 ppm), and forage (54.9-64.7% of TRR, 0.560-1.81 ppm. The Z
isomer was identified in all three commodltles in minor amounts
(1.4-3.5% of TRR). Minor metabolites identified included
compounds 2, 3, 10, 13, 19, 23, 24, 28, 30, 35, US, U6, and U13
as well as a glucoside conjugate.of compound 28; mpounds
were present at 0.3-7.6% of TRR. In addition, 1ncorporation of
radloact1v1ty into glucose was observed (9.7-20.9% of TRR) 1n
grain.

Data (MRIDs 44058715,-16 and - 17) from studies investxg&ting
the metabolism of [“C]azoxystrobln in rotatieonal. cropa lléttﬁce,
radishes, wheat) were submitted. As with the’ peanut. dnd wheat = -
- labeled. i

a~»

metabolism studies, [!*C]azoxystrobin was. separateély
the cyanophenyl, pyrimidinyl, and phenylacrylate r
Azoxystrobin was identified in all"RACs at 30 daye<a
treatment (DAT) interval at 1.5-43:9% of TRR -{<Q.0
In 30-DAT samples, the 2Z2-isomer was only iaentif‘f
forage and straw (0.1-0.9% of TRR, <0.01-0.12

crops, the residue consisted prlmarlly of the paren
with a small contr1butlon from its z- iaomer. Hbuever.

For-rotationai-crops the Committes 4 : mpaiing.. ..
42 is likely to be slgnlflcantly Iesa toxlc than the parent suc-? i
that it need not be analyzed in field trials. The Committee
agrees with the petitioner that the confined- rotational crop -
 study resulted in much higher residues than will be found under
actual use conditions. Therefore, most individual components.
(other than compound 42) will likely be present at-levels of: - ,
about 0.01 ppm or less in lettuce, radishes, and wheat forage and
grain. However, measurable levels of parent and the conjugated
metabolites N1, N2, 02 and O3 could be found in wheat straw,.
especially at the 30 day plantback interval. - At this.time the -
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Committee believes it is acceptable for the petltloner to analyze
field rotational crop samples for just the parent compound and
its Z-isomer. If quantifiable residues are not found on any of
the three representative crops at the desired plantback
interval(s), additional field trials and tolerances will not be
required for any rotational crops. However, if quantifiable
residues are observed in any representative crop, additional
field trials and tolerances will be necessary on that crop and
closely related crops to which rotation is desired. Also,
residue data for crops beyond those- closely related to.the three
typical representative commodities (i.e., leafy vegetables, root
and tuber vegetables, small grains) would likely, be;required‘if
rotation to such crops is desired. . . -

The Metabolism Committee dec1ded’th3t “for. the purposes of
the use of azoxystrobin on grapes, the residue of concern. ahould
be considered the parent and its Z-isomex. . Bananas, peaches,. . .
peanuts, pecans, and tomatoes are also conaidered rimarxjprggg o
It is possible that peanuts and tomatoesrmay ‘have: rotatioﬁii
crops, however the proposed label:-containsg-a-45 day plantbac
interval and there are no measurable res‘aue: of parent after =
days. Therefore, HED concludes that, " for_the purposes of theds:
petltlons, the residue. of concern consiats ef azoxyétrdbin.v ‘
1ts Z 1somer. .o L . . ,

The residues of concern Fof " ethnz:pmimtry and: Eﬁr rotatiohar—

crops are to be determined as required: hy additional reglstratian::ﬁ
requests. .

e e N T

- :r-umrtiw.-m-;l-eﬁi-u-zay-cs L5 ==
-v-;sstro_ln in the -1e .

sacrlflced and tissue samples taken Samples of the tissues and
fluids were combusted and analyzed for total radiocactivity.

The metabolism of: azoxystrobin by ruminarits appears to be -
different from that of plants. 1In this study Compounds 2, 20,-
anéﬁzséasp..ﬂéhﬂgh.gﬂhﬂaﬂagOI* L. ,m:ealduenlnn .

tissues.

Since the proposed label currently has a restrlctlon which
prohlblts the feeding of peanut hay, and dry grape pomace and
raisin waste are no longer considered té be significant 1tems,of
livestock feed, the crops proposed in these petitions do not’
concern RAC’s that are used as animal feeds. Therefore, the.
nature of the residue in ruminants is not of concern at this
time. The nature of the residue of regulatory concern will be:
addressed by HED’s Metabolism Committee when. and if uses on -
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feedstuffs are proposed.

Data (MRID 44073203) from a study investigating the
metabolism of ['“Clazoxystrobin in laying hens were submitted.
Similar to the plant metabolism studies, the poultry metabolism
study was conducted with [“C]azoxystrobln separately labeled in
the cyanophenyl rlng, the pyrimidinyl ring, and the
phenylacrylate ring. The test substances were diluted with
unlabeled azoxystrobin and [!’C]azoxystrobin (cyanophenyl and
phenylacrylate labels only) to specific activities of 1652 Bq/ug
(pyrimidinyl label) and 1720 Bq/ug (cyanophenyl and
phenylacrylate labels; radiochemical purities of 98.6-99.5%), and
were administered orally via gelatin dose capsules to hens for '
each test substance for 10 consecutive days. The nominal dose
rate of 10 ppm for each ring label represents ~67x" the'maxi
theoretical dietary burden. The qualitatine.nature of the:
residue in poultry is adequately understood.. Following. oral. :
administration of ['*C]azoxystrobin to hens at 10 pPpM (~67x'th$
maximum theoretical dietary burden) .in the- diet for 10 days, T
total radioactive residues were (.050-0:113 ppm. _,;gtegg”yolk. e -
0.011-0.016 ppm in egg white, 0.068- O 106 ppm in liver, 05 004- <
'0.018 ppm in muscle, 0.013-0.049 ppm in: ‘gkin with’ underlying fag,
and 0.004-0.012 ppm in peritoneal fat. = . e

_ The petitioner did not .at 'deati£y~metébéli e in

egg whites, muscle, skin with underlyingktahr or-peritoneal. fat:: - -:
—~ because residues in extracts for these matrlces were . lesa than
£~ > ——0.01 ppm; ~71-90% of TRR.were-
L : yolk and liver. Azoxystrobin was identified in egg yolk at 0.3-
- 12.4% TRR (<0.001-0.007 ppm), and-Compound 28 was  identified -ty =
egg yolk at 1.8-8.4% TRR (<0.002-0.004 ppm) and in liver at 2.1%
~TRR_ (0.002 _ppm, pyrlmldlnyl label onLgiﬁ In addition, the: _-___.___

ity - ppm-_at an exaggerated feeding level of 67x,: theremzs~ne—— = ‘-T_Juf,if
reasonable expectation of finite resldues»of*azoxystrobln in
poultry. commodltles. :

iii. Residue Analytj dethbd -

BOL ESE e e e

Samples “of banana, peaches, peanut hay, tomatoes. tomato I
juice, tomato puree, .tomato paste, tomato wet and dry pomace, and:
wheat hay, grain, straw, bran, middlings, shorts, germ, and floéur
from the submitted field trials and processing studies, as well
as the rotational crops from the field rotational: crop study, '
were analyzed for residues of azoxystrobin and its Z isomer using - -
gas chromatography (GC) method SOP RAM 243/03. Samples of peanut
nutmeats, hulls, meal, and crude and refined oil from the

- submitted field trlals and processlng studies were analyzed for
resldues of azoxystrobln and its z iaomer using GC method SOP RAH_
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260/01.

Agency validation of the proposed enforcement methods for:
these commodities has been satisfactorily.completed [telephone
message from C. Stafford, Analytical Chemistry Branch (ACL),
5/14/97}. HED awalts the formal response regardlng ACL's method
validation.

iv. Residue alyti M -

The petitioner is prop081ng GC method - 255/01 for the
enforcement of tolerances for residues of azcxystrobln in animal
commodities. Method. SOP RAM 255/01 is concurrently under301ng
Agency method validation. We note that if the HEP, Mitabol
Committee determines that any azoxystrobin metabalites
regulated in animal commodities, an. enforceﬁeﬂéif“_"
additional metabolites will be reqﬂxred.;,. ) i

Since the crops proposed in tﬁeso”piflffft?
RAC’s that are used as animal feeds,. a resl .2
for animals is not necessary at thin tiﬁ!g""‘

v.',§§g;ggg §;3§ili§zi

-~ —-The- petrt;oner submitted -interim stc
- (MRID 44058722,-23,-24 and -25) for vari
commodltles in support of the submitt

contlnued for up to 2 years of storage.m. he ipter
stability data for apples,: grapes;-gripeE-wity-pés
peanut oil, peanut meal pecans, rape seed oil t

S

paste, and wheat
months in/on rape- TSR RS L T NS T AT = T
tomatoes, and 14 months 1n/bn grapes, grape“?ine ana ﬁheat straw.

The available storage stabllity data:
intervals of-the péach, peanut nutmeat; and t;,_ﬂ
the submitted field trialg. .  The tegt Ccomuag ,fian,__“ ‘L{I;Q_A,A;
study adequately represent frui—7ffﬁ1t1ng veget-gjq;gﬁgps
(apples, grapes, tomatoes, and tomato processed O ties), ‘e
non-oily grain crops (wheat straw and bran), - ‘and:oilgeed crops
(peanuts and peanut processed commodities, pecans, and rape seed
0il). To fully satisfy storage stability data- requirpments, the
final results of the ongoing 2-year storage,stabilitgyatudy‘must
be submitted upon completion.

No storage stablllty data for animal commodities were
- submitted. . However, since the crops proposed’ in théﬁe ‘petitions
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do not concern RAC’s that are used as anlmal feeds these data are
not necessary at this time. .

vi. Magnitude of the Regidue -
Meat, Milk, nglg;x & Eggs

Since the crops proposed in these petitions do not concern
RAC’s that are used as animal feeds, a consideration of secondary
residues in animal commodltles.ls not.. necessaryeat thla.tlmeJMh,

vii. ; ' ; - Crop Fie 1

P i ; i-!-' )

Residue data for bananas, grapes, peaches, peanuts,. pecans
and tomatoes were generated using the wettable granular
formulations. The guidelines for conducting: field trials- (OPPTS
860.1500) state that for pesticides used in _late-season foliar. .
applications (as is the case with azoxystrobin]) separate residue
trials or bridging data are needed for different farmulations.
Therefore, HED cannot: recommend for:the-éstablishment
permanent tolerances for residues of azoxystzobin
peaches, peanuts, pecans and tomatoes resultiag from the ‘use of
the soluble concentrate formulation. ;

The'petitioner‘has‘not'provtde QO ble:
- residue-levels on grapes from trials wheére the ey SRR TR

AN concentrate and the wettable granular formnlation; uare—applled

at equivalent rates. However, I«

.trials where the soluble concentrate formulation was ap lied due

to a manufacturing error, at a rat&two-tHirds tHat of™ T

wettable granular formulation. HED concluded from these resu1t8~

—————that-theuge of the soluble concentrate -formslation-would-not- .. .
N Ad-b '_J:r_;vels 1n (on _grapes greater t an those that

L@ RO LS P i Y S " P ——

LETIT AT ET ma W TR Y YLTR Yy e n ey oo T Ao

mn:m_n—unwﬁvm“smmhmndnau {-; The goluble————

resldues of azoxyatrobzn in/on bananas were submitted. The .
banana field trial data are adequate. Data indicate that the
combined residues of azoxystrobin and its Z isomer will not
exceed the proposed tolerance of 0.5 ppm in/on bananas (whole
fruit including peel) at the maximum proposed use level.  The.
combined residues in/on bananas were less-than 0.09-0.27 ppm .:
in/on 12 samples of unbagged whole bananas, and less than 0.02--
0.16 ppm in/on 12 samples of bagged whole bananas; residues of
the Z isomer were less than the limit of quantitation (LOQ) of
less than 0.01 ppm in all samples. A tolerance of 0.5 ppm i
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azoxy§ff6biﬁ‘iﬁ76ﬁ—gfapés”weTE“Bﬁbmttted‘*—The—trtats*were

for residues of azoxystrobin and its' Z isomer is approprlate for:”
bananas (whole fruit including peel).

Additional data were provided depicting the residues of
azoxystrobin and its Z isomer in/on banana pulp prepared from
unbagged and bagged bananas in support of a proposed tolerance of -
0.05 ppm for azoxystrobin and its 2 isomer in/on pulp. The .
Agency does not currently require a separate tolerance for'banana
pulp. .- As a result, the request for a tolerance for b i
was withdrawn. However, residue data for azoxystrobin and-itg-2 -
isomer in/on banana pulp (prepared from unbagged and bagged
bananas) indicate that a tolerance of 0.05 ppm would be _ T
appropriate. Though a tolerance of 0.5 ppm should be eatabllshed
for bananas (whole fruit including peel), a tolerance of 0.05 ppm
for banana pulp is recommended for use in dletary ridk
agsessments. . o :

Residue decline studies cqnducted.on.peaches, Pean ?;ﬁ
and wheat indicate that reaiduea -of -a2 grgbia;~ -

Data (MRIDS 43694201, 02 -03 =04, -05 -05. anﬁi(it“»,,
-08,-09,-10) from seventeen field trials deplctxng residnes%o“¢

conducted at 15 sites located in Europe and the USA. Seven.
the trials were conducted in the Ug7" Bagdd o € ’:ﬁTfiffgf

concluded that a tolerance of 1- ppm=20£ﬁ£esz=eﬂLﬁi,gif

VT -

and its 2 isomer would be approprlate for graoes

oS - <

v - TP TT T il o) & o T TV RoV_L T W TV~ M ol o N s ~

The petltloner submltted data (MRID 44002220
‘additional field trials conducted in 1995 depictimrTesn
azoxystrobin in/on grapes. The 9 additional resxdne trlal ha;
PHI's of 14 days. Residue levela .in all trials. were»helog;;;“
proposed .tolerance of 1 ppm. HED concludes that ‘the PRE o1&+
days is appropriate. HED also concludes that a tolerance@of 1 -
ppm- feenresédues~o£:azoxystrohiu&andmztdmz_f :
appropriate for grapes.

: _Pgaghgg

Data (MRID 44073205) from fourteen crop field trlale .
depicting residues of azoxystrobin in/on peaches were suhmitted. oo
Field trial data at the maximum proposed use rate are adequate N
and indicate combined residues of azoxystrobin and its Z isomer
‘will not exceed the proposed 0.8 ppm tolerance in/on peaches. . =
Combined resldues in/on peaches were less than 0 08-0 74 ppm -
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in/on 28 samples.

Peanuts

Data (MRIDs 44058728 and 44058729) from twelve crop field
trials depicting residues of azoxystrobin in/on peanuts were
submitted. Field trial data are adequate at the maximum proposed
rate and indicate residues of azoxystrobin and its Z isomer were

less than the LOQ. (gﬂ-ﬂLppmaachL.m_oereanut nutmeats. . .. ____

HED in its 4/30/97 review recommended for a tolerance of

0.02 ppm for peanut nutmeats and for a tolerance of 0.05 for
peanut oil. These tolerances were based upon the limit of .

quantitation (LOQ) level for azoxystrobin (0.0l ppsm) plus the

limit of quantitation- level For the 2 isoiier: of azexystrobin .

(also 0.01 ppm). In.HED’s reviews for the useé of aZoxystrobin on -

grapes and pecans (PP#5F4541 and PB#5F4542,~Hemop~J.;Ganbus, B

ppm fa:g the sum of

aetermined

The proposed tolqrances of 0. O:L f__ Mt putme:
appropriate. . - c . Y

of the eight samp‘.'fé"* o LoUE 166 ..s."“ i i {5y "'“‘guifance
(June 1994) for the number of resxdue trials necessary for -

domestic registrs hees _raauiros 5 _Lrials for pecansg. .

from sites in 3 areas, e.Lon_ ¢_trials), 1V (1 tria. )L VI (1 )

,.A'-L‘—-'--..-..--—v-——_——.——-...—--—....- — X o T T -.—.n—:-—.: e T N o 2+ < T

= o o3 ey e e e o e sy e 2 "
L o e o e kA

—triais In Georgid Al Ao W< Se P o) B VD RS W b3 I EEipp:

(Reglon IV], and 1 in eastern Texas M .Region VI I is

not- ‘Tepresented, —RoWCVer, af- tiene— PYai W Frege=gy prior

to the issuance of this guidance and as all samples bore non-
detectable residues, HED concludes that the numher of residue
trials are euff:.c:.ent. . it ,

*

apphcation condxtions specifled on the proposed label HED
concludes that the results of the residue trials” justifies the
proposed tolerance of 0.01 ppm, the LOQ of -the ‘proposed
enforcement method. . .

Tomatoes R SO

Data (MRIDs 44058730 and 44058731) from sixteen crop field
trials depicting residues of azoxystrobin in/on tomatoes were
submitted. Fleld trial data are a.dequate at the maximum proposed
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use rate, and indicate the comblned residues of azoxystrobln and
— its Z isomer in/on tomatoes will not exceed the proposed 0.2 ppm

- tolerance. Combined residues in/on tomatoes were less than 0.03-
0.18 ppm 1n/on 29 samples.

—_—

oc itie

Grapes
‘The petitioner has submltted the results of processlng

studies (MRIDs 43694201, -02,-03,-04,-05,-06, and 43678206, -07,
-08,-09,-10) to determlne re81dues in the v1nif1cat10n of treated .
grapes. The grapes were obtained from field triale in Prance and
Italy. Grape juice and raisins are the only commodities. for. ‘
which tolerances may be needed. The resulﬁa-of‘ﬁhefzuropean
processlng studies appear to indicate that- a-tolerance for grape
juice is not needed. However, the study waas conducted with ...
fermented juice and does not reflect dbmestic_practicﬁ farvthe

processing of grape juice. A Californfa’
indicates that a tolerance is notawkw :

. . The petitioner has submitted’ an. additionalz'
" providing . further details of the grape. ‘processing- st
in France.  The process as originally: dgscribsd_tn
did~aetuclearlymlndieate—that thejuice in :ﬁ;
treated grapes was divided into- two- préée £ i oiel 2F de g
uice and the other for wine. The cn:rent document also incl”“

ﬂ:l—a——eem?ar—j_—eeﬂ—e—f—t( J BFOC

\\_: productlon of grape juice. In the petitioner s additional .
; - information; the description’ of” tHEﬂﬁﬁﬁﬁﬁfﬁiiiﬂﬁfiﬁffﬁfﬁzf5fgfﬁ&**ﬁ“'
productlon of grape juice in Europe and "in the US indicates that

A uiguIJLAkiLLLLﬁiﬁﬁxjitiﬁﬂi&mltrive

Data - (MRID 44058734) from a single test deplcting them D
potent1a1 for concentration of residhes of azoxystrobin and ita z
' A égta are adequate and indicate combxned residues of azoxyatrobin
and its Z isomer do not concentrate in peanat meal.’ “Data. -
indicate that residues of azoxystrobin concentrate in refined ‘0il
at 3.3x. Residues of the Z isomer were less than the LOQ in both
the RAC and processed refined oil samples.: R _

The highest average field trial (HAFT) azoxystrobin residue
for peanut nutmeat is 0.01 ppm. Maximum expected residues in-
peanut oil would be 0.033 ppm azoxystrobin (0.01 x 3.3) and less -
than 0.043 ppm combined resldues (0 033 ppm azoxystrobin + <0.01
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. azoxystrobin (0.16 ppl x 2.6) and greater thar: .

-tomato- paste-are- app

.- ——— - R ) . I _ . . oo . . ) ] . -; ~
ppm Z isomer). A S e

As discussed above, HED recommended in its 4/30/97 review,
for a tolerance of 0.02 ppm for peanut nutmeats and for a
tolerance of 0.05 for peanut oil. ' HED now reconunends*a tolerance
of 0.03 ppm for peanut o0il be established. - CEER

Tomatoes

Data (MRID 44058735) from a slngle test dep:.cWhe

The HAFT azoxystrobln resuiues for
azoxystrobin and -0.02 ppm Z isomer (0. 18
The maximum expected residues in tomato-pak

(0.02 ppm x >1) for combinéd residués of greates
The proposed tolerances of 0. 2 ppm for tomato:

l"‘—\‘-
bané.haz 0.5 50% vettable granu ~a &;n“—m« plications shou —
~_§ (whole- . s ——- i granalar- e S .
- - —- e A P
|| peel) | a1/A/app11car.10n ut the
Eight foliar appilcation-sh ;:—owbamm S T
treeg at 0.09-0.135 1b ‘0-day PEE
ai/A/application for a maxieum . - R - -
N seasonal application of 1.08 1b '
ai/a/year.
‘grape, " [rrto—* | S0¥-wettible granhlar; SONSyruR -
fresh ’ and 22.9% soluble concentrate
grape, 1.0 Applied at rates of 0.11 to 0.25 1b - )
raisins ai/A in a miniomum of 50 to 100
. gallons per acre depending on the
grape, 1.0 density of the foliage.
juice. R
Six applications for a total of 1.5

1b ax/A can be applied per year.
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Residue
levels

Use limitations
Prequency

peach 0.8 . -50% wettable granular and 80% Applicat.tons may begin at -
granular _early bloom, and may be made
. : at 12- to 1l4-day retreatment
Up-to-eight foliar applications to intervals.
peach trees at 0.07-0.15 1b
La:./A/applicat:.on for a maxisum 14-day PHI
— = | seasonal application of 1.271b - o
a:./A/year ' |
peanut, 0.01 50% vettable granular and 80% | Applications should be made
nutmeats gramzlar at’' 60 and 90 days after
. . | planting for control of cqi}
peanut, 0.03 Up to two foliar applicaticns to. .. - bozua dileuen RO '
oil | peanut plants at 0.1-0.4 1b ¥ ' 3
ai/A/application for.a maximum
seasonal application of o.a lb C
ai/A/yur o
pecan 0.0 -} 59;" vettable gramxhr and’ oot
Apply at rates of 0 1ts (f.z 15'"&1[5
. Multiple- appncatim for a tot,ul o
T T T [Er2 1b si/A can be appliedper -
tomato 0.2 sntqgttahle_gramxlar_and_aoi'—'— pplica hons 3
granular : at 7- to 21 day mtemlau_-.r
tomato, s . For control .of late hlighk. oo 3
puree "Do. more than two consecutive
0.2 3 applfcatiana of the- product

» ‘L.,,)ﬂ= uc)_sx !!

y 1onjeLa mxi-un_ ;_-_‘_j i

- i

As dlacussed i.n the glagg_m sect:.on 'above, data

g

" metabolisu’of [“C}azoxyatrobin in rotational cropsg (lettuce;, -
radishes, wheat) were .submitted. ~
rotational field trial data are adequate.

The submitted limited .
The .data indicate that

residues of azoxystrobin and its Z isomer were below the LOQ
(<0.01.ppm) in/on leafy vegetables (mustard greens), and root and o
tuber vegetables (radishes and turnips) planted ~30 days e
following two foliar appllcations of the 80% wettable granular
formulation to the primary crop wheat at 0.4 1b ai/A/application

{2x the maximum proposed seasonal rate for \rheatf 1x the maxlnmm
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proposed seasonal rate for crops that may be\rotated) Re81duea
of azoxystrobin were observed in millet forage from the 30-day
plantback interval (at <0.01-0.02 ppm); however, residues of
azoxystrobin were below the LOQ in millet hay, straw, and grain
at this plantback interval. Residues of azoxystrobin and its zZ--
igsomer were less than the LOQ in millet forage at the 45-day ,
plantback interval. The proposed plantback intervals of 45 days

- for all crops are appropriate.

"Summaries of these rotational ¢crop .studies were presented to
the HED Metabolism Committee which concluded that compound 42 was
likely to be significantly less toxic than the parent. It was
also concluded that for the purposes of condicting field .
rotational crop studies, residues of azoxystrobin and the z-
isomer should be determined, and that if quantifiable residues. -
were not found at the desired plantbaék ‘intervals in the field" '
rotational crop studies, additional field trials anrl tol‘.erances
would not be required for rotationa-l-f"

The HED Metabolism cOumJ.ttee_." i LO aigcuss.
final reviews of these rotational cye e the near T
future. If the Committee determines. that “agoxystrobin .
metabolites are residues of concern in fotaticnal crops, t
additional field trial- data and method vio

: For these pet:.t:.ons only,

TR TR .u..mﬁ;._«.: S

- » . L s = T ol R e e ey
~-~-—-1 e rasate—ene—porentia O esY e =—aC B - & T OOk — ==

AZOXYSLIOD ana on Yaprese Ve IOl

- crop-commodities:.. The prlmary rop:-winter m&m
- foliar applications at 0.4 1b am/applicat:.on of the B0% -
"wettable granular formulation using

equipment. Rotational
crops were planted following harvest:- oﬁ“tﬁe primary crop. At the
Illinois site, rotational crops of mtud radishes, and millet

were. planted.. . At the North Carplina. < mtatemeg;geg of.. o,
mustard, turnips, and m111et were planted. o

The submitted limited rotational field trial data are
adequate. The data indicate that residues of azoxystrobm and
its Z isomer were below the LOQ (<0.01 ppm) in/on leafy
vegetables (mustard greens), and root and tuber vegetables
(radishes and turnips) planted ~30 days; following two.foliar
applications of the 80% wettable granular fortulation to the
primary crop wheat at 0.4 lb ai/A/application (2x the maximum
proposed seasonal rate for wheat). Redidues of azoxystrobin were
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~ azoxystrobin metabolites are residues of concern in rotatiocnal

residues of azoxystrobin in drinki

- in. gardenar_launa,_on o

observed in mlllet forage from the 30 day plantback inﬁerval (at '
<0.01-0.02 ppm); however, residues of azoxystrobin were below the
LOQ in millet’ hay, straw, and grain at this plantback interval.
Residues of azoxystrobin and its Z isomer were less than the LOQ
in millet forage at the 45-day plantback intexval:. —--The -
proposed plantback intervals of 45 days for all ‘crops - are-
appropriate. . )

-

If the HED Metabolism Committee determlnes ‘that additional B

crops, then.additional field trial data and methodology may be
required.

b.

moderate potential for soil mob&l'[
is moderately persistent. In éxanii
directs EPA to consider available -ih
exposures from the pesticide ré&#
occupational ‘exposures. The pr
the Agency looks at include drink
groundwater ‘or surface.water), ah

- for many- pestxc:tder’ 18

process to 1dent1fy a reasonable v

~——

""NOEL"s8) and assumptlons about

‘bound, would not prevent the Agency from dete rn

3= ToTa 2D BT Ll

calculate, for each pesticide, the incres § Toive & risk .
contributed by consumption of. -con pa ' it has -..
not yet pinpointed the appmpriate bounding. R T AL T
consumpg.@“of contaminated wa he ran

continuing to exanu.ne are all 8-
azoxystrobin to exceed the RfD if the propos
granted. The Agency has therefore- concluded it
exposures associated with azoxystrobin in water, . even. at; the

higher levels the Agency is considering as a. congervat ative, jmer
5 re

is a reasonable certainty of no harm if the propo!

- bananas, grapes, peaches, peanuts, pecans, and tomatoes were

granted.
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As part of the hazard assessment process, the TES Committee

reviews the available toxicological data base to determine if

there are toxicological endpoints of concern (refer to the

Toxicological Endpoints for Risk Asgegsment section above). For

azoxystrobin, HED does not have a concern for acute dietary . .. ..
- exposure since the available data do not indicate any evidence of

significant toxicity from a one day or single event exposure by

the oral route. Therefore, an acute dietary rlsk aseessment is

not required for azoxystrobin. at this time.

ii. Chropic Dietary --{a_—f Lo

A chronlc dietary risk assessment is: requlred for -
azoxystrobin.. The REfD of 0.18 mg/kg/day was use For the" chrénic
-dietary risk assessment. The foIlowzlng recommended tolerancéé T
were also used. _ o . e e Sy

banana pulp - 0.05 ppm :
grapes; fresh 1.0 ppm - - -
grapes, raisins 1.0 ppm N
grapes, juice' 1.0 ppm . _ . s/
" peaches . 0.8 ppm g
peanut, nutmeat © 0.0l ppm
Ve peanut, oil 0.03 ppm
o pecans 0.01 ppm
~ e ey .._.:.-,j_;" e AP AR 2 0.2 ppm iy oy T S T
tomato, juice 0.2 ppm
_tomato, puree . 0.2 _PPM . . .o oooso s ocesien

WL - and 11'.1:1: SeeEa;ea—&Gt—have ‘been-issued for
“’t e I%Tﬁrmévfng‘season in Louisfana and Missisaippi. for use

in/on rice. There are also three additional pending Section 18

applica’clons for use in/on rice in Texas, Missouri- an& Ar‘kansaa

The‘chronlc 'exposure analys:.s wag,,mgmdum tolerane&
~roes ol PPN TAUESENE " TU0 pércent crop treated information to
esta.mate the Theoretical Maximum Residue Contribution (TMRC) for

the general populatxon and 22 subgroups.

, The chronic analysxs indicates that exposure:from the
. proposed tolerances, for use of azoxystrobin in/on bananas, .
grapes, peaches, peanut, pecans, and tomatoes, for the U.S. _
populatlon would account for less than 1% of the RfD. For non-
nursing infants, the subgroup with the hlghest exposgure, 1% of.
- the RfD would be utilized. Exposure to rice, milk, meat, eggs
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and poultry, as a result of the Sectlon 1_8 reglstratlons, as well
as the proposed uses account for 1% of the RfD for the U.s.
population and 5% of the RfD for non-nursing 1nfants.

This chronlc analysis for azoxystrobin is an upper-bound
estimate of dietary exposure with all residues at tolerance: level.
and 100 percent of the commodities assumed to be treated with
azoxystrobin. Therefore, even without refinements, HED does not
consider the chronic (food source) dietary risk, from use of -
azoxystrobin in/on bananas, grapes, peaches, peanuts, pecans, and .
tomatoes to exceed HED’s level of concern.

: As part of the hazard assessment process,. th& TEs_tomttEe‘
reviews the available toxicological database to det .
there are toxlcologlcal endpoints of concern- (refer ta« - e

- 3 ot o
)

azoxys robln, HED does not ha\z_s 1concem_for shogw
intermediate-term, or chronic-term: {(noncancer) oc up
residential exposure since the: avti'lable toxicol data:
indicates minimal ‘toxicity only at a very high: dose' 388 [exn
or inhalation routes. - Therefore, occugatlonal or.. reside!ﬂ:»_. 232
‘risk assessments are not required for ; ‘ g t1

Therefore, thére is no chronic residenti oK 3 l;,}z,g-ﬁ“
aggregate with the chrom.c dietary (food source)” ri% a§83?

Section 408 of FQPA requ:.res that, when considering whether ‘
to establlsh modrfy, oK. revoke aﬁs;czlg ance._the Agency o« e

any other substances, EPA doe’s Hot at thls time have 5

STHat Tor L 1ts 55 that way be Meipru ein 2 e nninnsie

methodology to resolve the scientific issues concernin
mechanism of toxicity in a meaningful way. EPA hag.’ lot-. 7
process to study this issue further through the examiﬁat:[on of E
s.particular classesg. of pesticides. . The Adency . hopag, S
results of this pilot process w:.ll enable it Eo develg
policies for evaluating the cumulative effects of chgmicala:
having a common mechanism of toxicity. At present, howéver; the .-
Agency does not know how to apply the information in its files

concernlng common mecham.sm 1ssues to most risk assessments. o

-". 1 r L
'In the case of azoxystrobin, H.‘BD has not yet detérfine
whether or how to include this chemical in a- ‘cumulative rislc
assesgssment. This tolerance determination therefore does not. take
into account common mechanism issues. After EPA develops a o



methodology for applying common mechanism of tox1c1ty issues to
‘risk assessments, the Agency will develop a process (either as
part of the periodic review of pesticides or otherwise) to
reexamine those tolerance decisions made earlier.

'On this basis, the registrant must submit, upon EPA’s
request and according-to a schedule determined by the Agency,
such information as the,Agency directs to be submitted in order
to evaluate issues related to whether azoxystrobin share(s) a_ . __
common mechanism of toxic¢ity with any other substance and, if so,
whether any tolerances for azoxystrob;n need to be modlfled or
revoked.

6. ENDQCRINE' DISRUPTION

EPA is requ1red to develop'a sereenggg;ptogtam to determine
whether certain substances (inciuding all pesticides and inertg)
"may have an effect in humans that is simiiar to an effect -
produced by a naturaily occurring ‘estroge: ér*snch ‘other” “”~7"
endocrine effect.,.®* The Agency -is cuil W R
interested stakeholders‘ ‘ineluding X FET T
public interest groups, industry and - -
developing a -screening and ‘testing progkan and:a pridrlty setting i
scheme to impleément this program. §rens has: a&lowed 3. yearz‘ o
from the passage of FQPA (August 3;™ {‘j-?‘, it th -
program. At that: time, - EPA: may reqils ' n efi—ae~*=““
‘azoxystrobin and end-use prodiuct’ formuiiff%ns fcr endacrlne
disruptor effects. :

AT RS LT f_,z‘

Camtie oY W AR ACL A Al :as:ﬁu‘n:ﬁ‘en

HED cannot recqmmend for the establishment of permanent
tolerances for residues of azoxystrobin:inZom: 28, peaches.
peanuts, pecans and tomatoes resulting’from the tus& of the - '
soluble concentrate formulatlon Residne data for these

granufar ormu'EE ons. The questlon aniqes whether residues and
residue levels .resulting from the use of-the soluble concentrate
formulation on agricultural commodities ‘would be the . same as
those arising from the use of the wettable granular formulations.
The guidelines for conducting field trials_ (OPPTS:860.1500) state
that for pesticides used in late-season foliar applications . (as":
is the case with azoxystrobin) separate residue trials or -
bridging data are needed for different formulations. Separate
residue trials or bridging data are needed in support of late
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season uses of the soluble concentrate formulation.

V. LABEL REOUIREMENTS

The label should contain a crop rotation restriction

prohlbltlng the planting of crops, other than those included in
these petltlons, within 45 days after the last appllcatlon.

A feeding restriction, proh1b1t1ng the feeding of peanut
hay, should be included on the label :
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