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ABAMECTIN
AVERT PRESCRIPTION TREATMENT 310

EXECUTIVE SUMMARY

Introduction

Abamectin is the common name for avermectin B,, a naturally
occurring miticide/insecticide, derived from the soil microorganism,
Streptomyces avermitilis. The pesticidal activity of abamectin is
related to the interaction with the nerve transmitter, gamma
aminobutyric acid. A breakdown product (a delta 8,9-isomer) of
abamectin is formed in plants by a reaction with sunlight, and this
compound has similar toxicological properties as abamectin. A risk
assessment of potential human health hazards from the use of
abamectin as a crack and crevice bait formulation (Avert
Prescription Treatment 300) to control cockroaches has been
conducted because of adverse reproductive and developmental effects
reported in animal studies using either the parent compound,
abamectin, or the delta 8,9-isomer. In addition, the potential
combined exposure to abamectin from Avert and specific food
commodities was evaluated. These commodities included cottonseed,
celery, head lettuce, strawberries and pears.

The Risk Assessment Process

A basic principal of toxicology is that at a sufficiently high
enough dose, virtually all substances will cause some type of toxic
manifestation. Although chemicals are often referred to as
"dangerous" or "safe", as though these concepts were absolutes, in
reality, these terms describe chemicals that require low or high
dosages, respectively, to cause toxic effects. Toxicological
activity is determined in a battery of experimental studies which
define the kinds of toxic effects which can be caused, and the
exposure levels (doses) at which an effect is first seen. State and
federal testing requirements, including California’s Birth Defect
Prevention Act of 1984 (SB 950, Petris), mandate that chemicals be
tested at doses high enough to produce toxic effects, even if that
testing requires levels many times higher than those to which people
may actually be exposed. The critical parameters in determining the
risk of any chemical, including pesticides, are the intrinsic
toxicological activity of the chemical, and the level and duration
of exposure to the chemical. The purpose of risk assessment is to
determine potential human exposures, and to relate toxic effects in
laboratory studies at high dosages ‘to the probability of adverse
health effects in people who may be exposed to the pesticide through
various routes and activities.
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Background Information

In 1987, a risk assessment for abamectin was conducted by the
Medical Toxicology Branch, then part of the California Department of
Food and Agriculture (CDFA), because of adverse developmental and
reproductive effects reported in animal studies. As a result of the
risk assessment, CDFA approved a Section 3 registration for the use
of abamectin, (Avid 0.15 EC), in fields, shadehouses and greenhouses
to control leafminers and two-spotted spider mites on flowers,
foliage plants and other non-woody ornamentals.

In May 1989, the U.S. EPA (EPA) issued a conditional registration
for abamectin on cotton and citrus. Temporary food tolerances were
established on these commodities, as well as in animal tissues
resulting from abamectin residues in animal feed (dried citrus pulp,
cottonseed meal). In addition, EPA set an Acceptable Daily Intake
(ADI) for abamectin at 0.0004 mg/kg/day. EPA currently uses the
term, Reference Dose (RfD), rather than ADI, to indicate an
acceptable level of long-term exposure to specific chemicals.

In June 1990 a CDFA risk characterization document addressed the
potential human exposures from the use of abamectin, (Zephyr 0.15
EC), on cotton under a Section 3 registration application. Potential
occupational and dietary exposures from theoretical (tolerance)
residues in cottonseed and animal tissues were evaluated. Subsequent
Emergency Exemption (Section 18) dietary evaluations have addressed
potential human exposure to abamectin from the consumption of
strawberries, pears, celery and head lettuce.

The current Section 3 registration application is for AVERT,
PRESCRIPTION TREATMENT 310, which contains 0.05% abamectin B.,, as a
crack and crevice dust formulation. The proposed use of this product
is to control cockroaches in residential, commercial (hospitals,
nursing homes, hotels) or industrial (warehouses) buildings and
transportation facilities (buses, ships, trains, planes). It is the
first product containing abamectin as the active ingredient being
proposed for indoor, residential and commercial uses.

‘Toxicology

The current risk assessment for potential human exposure to Avert
has been conducted because of adverse reproductive and developmental
effects reported in animal studies using the active ingredient,
avermectin B., or the delta-8,9-phdtoisomer. The mouse appears to be
the most senditive animal species to these compounds. Adverse
effects produced in the off-spring included malformations (cleft
palate) and lethality. Toxicity to the pregnant mouse (maternal
toxicity) has been characterized by tremors and lethality, and the
lowest dosage at which these effects did not occur, (i.e. the no-
observable-effect-level or NOEL), from studies using the parent
compound, avermectin B,, or the delta 8,9-photoisomer was 0.05
mg/kg. Although the to%icological endpoints observed in the pregnant
mice are designated as "maternal toxicity", these effects are not



EXECUTIVE SUMMARY (continued)

considered to be restricted to pregnant rodents and, therefore, are
of concern to other population subgroups and species.

The NOEL of 0.05 mg/kg/day was used to quantitate the short-term
risk to residents (primarily infants) and commercial applicators
from potential abamectin exposure under the proposed methods to
control cockroaches inside homes. This NOEL was also used to
determine margins of safety from potential acute dietary exposures.

Exposure Analysis

Potential acute infant exposure was estimated under two crawling
scenarios, an Equilibrium Model and a Transfer Factor Model.
Potential acute dietary exposure was determined for specific
population subgroups using the minimum detection level or highest
allowable level (action level) for residues on the specific
commodities.

Risk Evaluation

The toxicological risk from potential acute exposure to abamectin
was evaluated for residents (infants) and commercial applicators
from the short-term home use of this product, Avert Prescription
Treatment 300, as a crack and crevice dust to control cockroaches.
The margin of safety for the crawling infant was at least 340 using
the model which gave the highest potential exposure.The margin of
safety for commercial applicators, who are recommended to apply this
product, was 610.

In addition, the combined exposure to abamectin from the
residential use of Avert and from potential residues on specific
food commodities was evaluated for infants and for male adults. The
margins of safety for the potential combined exposure ranged from
250 for infants to 227 for the applicators.

Conclusions

The risk assessment for potential short-term exposures was based
on adverse effects reported in animal developmental toxicity
studies. The risk assessment concluded that the margins of safety
for potential infant exposure are adequate under the two crawling
scenarios and for commercial applicators. Margins of safety are also
adequate for infants and adults from the potential combined exposure
to abamectin from the residential use of Avert and from dietary
sources. Therefore, registration of this product was recommended.
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I SUMMARY

Abamectin is the common name for avermectin B,, a naturally
occurring miticide/insecticide which is derived fr%m the soil
microorganism, Streptomyces avermitilis. The pesticidal activity of
abamectin is related to the interaction with the neurotransmitter,
gamma aminobutyric acid (GABA). A delta-8,9-isomer of abamectin is
formed in plants by a photolytic reaction and has similar
toxicological properties as the parent compound.

In 1987, a risk assessment for abamectin was conducted by the
Medical Toxicology Branch, then part of the California Department of
Food and Agriculture (CDFA), because of adverse developmental and
reproductive effects reported in animal studies (CDFA, 1987). As a
result of the risk assessment, CDFA approved a Section 3
registration for the use of abamectin, (Avid 0.15 EC), in fields,
shadehouses and greenhouses to control leafminers and two-spotted
spider mites on flowers, foliage plants and other non-woody
ornamentals. '

In May 1989, the U.S. Environmental Protection Agency (EPA)
issued a conditional registration for abamectin on cotton and
citrus (U.S. EPA, 1989a,b). Temporary food tolerances were
established on these commodities, as well as in animal tissues
resulting from abamectin residues in animal feed (dried citrus pulp,
cottonseed meal). In addition, EPA set an Acceptable Daily Intake
(ADI) for abamectin at 0.0004 mg/kg/day by applying a 300-fold
safety factor to the No-Observable-Effect-Level (NOEL) of 0.12
mg/kg/day, based on decreased pup survival, decreased pup weight
gain and retinal alterations reported from a rat reproduction study.
EPA currently uses the term, Reference Dose (RfD), rather than ADI,
to indicate an acceptable level of long-term exposure to specific
chemicals.

In June 1990, a CDFA risk characterization document addressed
the potential human exposures from the use of abamectin, (Zephyr
0.15 EC), on cotton under a Section 3 registration application
(CDFA, 1990a). Potential occupational and dietary exposures from
theoretical (tolerance) residues in cottonseed and animal tissues
were evaluated.

Dietary risk assessments have been completed for abamectin
under several Federal Emergency Exemption (Section 18) applications,
including strawberries (CDFA, 1990b), head lettuce (CDFA, 1990c),
celery (CDFA, 1990d; DPR, 1992), and pears (CDFA, 1991). Margins of
safety were adequate (i.e. greater than 100) for all population
subgroups for potential acute or cHronic dietary exposures under
these specific programs.
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The current Section 3 registration application is for AVERT,
PRESCRIPTION TREATMENT 310, which contains 0.05% abamectin B,, as a
crack and crevice dust formulation. The proposed use of this product
is to control cockroaches in residential, commercial (hospitals,
nursing homes, hotels) or industrial (warehouses) buildings and
transportation facilities (buses, ships, trains, planes). It is the
first product containing abamectin as the active ingredient being
proposed for indoor, residential and commercial uses. The product
label is included in Appendix C.

The current risk assessment for potential human exposure to
Avert was conducted because of adverse reproductive and
developmental effects reported in animal studies using the active
ingredient, avermectin B., or the delta-8,9-photoisomer. The lowest
NOEL reported from acute or chronic animal studies using the parent
compound, avermectin B.,, or the photoisomer, was 0.05 mg/kg, which
was the value used to évaluate the daily toxicological risk to
residents (primarily infants) and commercial applicators from
potential abamectin exposure from the proposed use to control
cockroaches inside homes. In addition, the combined exposure to
abamectin from Avert and from potential residues on specific food
commodities was evaluated. These commodities included cottonseed,
celery, head lettuce, strawberries and pears.

Potential infant exposure was estimated under two crawling
scenarios. The margin of safety for the crawling infant was at least
340 using the Equilibrium Model, which gave a higher potential
exposure than the Transfer Factor Model. The margin of safety for
commercial applicators, who are recommended to apply this product,
was 610. The margins of safety for the potential combined exposure
ranged from 250 for infants to 227 for an adult applicator.

The risk assessment concluded that the margins of safety for
potential infant exposure are adequate under the two crawling
scenarios and for male or females commercial applicators. Margins of
safety are also adegquate for infants and for adult males/females
from the potential combined exposure to abamectin from the
residential use of Avert and from dietary sources. Therefore,
registration of Avert Prescription Treatment 310 was recommended.



ITI INTRODUCTION
A. CHEMICAL IDENTTIFICATION

Avermectin B, is a miticide/insecticide developed by Merck, Sharp
and Dohme (Putt%r et al., 1981). The avermectins comprise a complex
of eight unique but closely related macrocyclic lactones derived
from the soil microorganism, Streptomyces avermitilis. Within this
group of compounds there are four major components--avermectins Ala,
A2a, Bla, and B,a and four minor homologous "b" components--A.b,
AZb, Blb and B.B. Among the avermectins, avermectin B,, and t& a
l&sser degree %vermectin B,a, have been studied for their activity
against mites, insects and® nematodes. Avermectin B, consists of two
biologically active homologous avermectin componenté containing a
minimum of 80% avermectin B.,a and a maximum of 20% avermectin B;b
(MSD, 1985). The term "abam%ctin" has been designated as the
nonproprietary common name for avermectin B, (Babu, 1988). A delta-
8,9-isomer of avermectin B, is formed in pl%nts from a photolytic
reaction and has similar t&xicological properties as the parent
compound. Avermectin B,a, and its soil metabolite, known as
avermectin B,a —23—ket8ne, have been studied for their soil
nematicidal &ctivities.

Abamectin acts by stimulating the release of gamma aminobutyric
acid (GABA) from nerve endings and then enhances the binding of GABA
to receptor sites on the post-synaptic membrane of an inhibitory
motoneuron in the case of nematodes, and on the post-junction
membrane of a muscle cell, in the case of insects and other
arthropods (Babu, 1988). The enhancement of GABA-binding results in
an increased flow of chloride ions into the cell, with subsequent
hyperpolarization and elimination of signal transmission. In non-
target species (e.g. vertebrates), other mechanisms of action for
avermectin (and ivermectin) have been proposed, including: release
of endogenous GABA from mammalian cerebral cortex synaptosomes,
specific binding to membranes from mammalian brain tissue,
alterations in GABA binding to membranes from mammalian brain
tissue, increased chloride ion uptake by neurosynaptosomes in
mammalian brain tissue (Turner and Schaeffer, 1989). The relative
importance of these mechanisms, particularly between laboratory
animals and humans, remains to be resolved.

B. REGULATORY HISTORY

In 1987, a risk assessment for abamectin was conducted by the
Medical Toxicology Branch, then part of the California Department of
Food and Agriculture (CDFA), because of adverse developmental
effects reported in animal studies ' (CDFA, 1987). As a result of the
risk assessment, CDFA approved a Section 3 registration for the use
of abamectin, (under the trade name, Avid 0.15 EC), in fields,
shadehouses and greenhouses to control leafminers and two-spotted
spider mites on flowers, foliage plants and other non-woody
ornamentals. Using surrogate pesticide data to determine potential
exposures in greenhouses/shadehouses for handgun applicators and for



B. REGULATORY HISTORY (continued)

workers re-entering treated areas, adequate margins of safety
existed for these workers provided they comply with the protective
clothing requirements that are indicated on the product label. In
this initial risk assessment, potential exposures to field workers
(mixers, loaders, applicators) were estimated using data obtained
from the actual use of abamectin during citrus applications under an
Experimental Use Permit (1987). Margins of safety were calculated to
be greater than 1000 for mixers, loaders and air blast applicators.

A Special Local Need (Section 24C) use had been granted in 1987
for Avid on field-grown roses to control leaf miners and mites.

In May 1989, the U.S. EPA (EPA) issued a conditional registration
for abamectin on food crops (U.S. EPA, 1989a). The registration was
made conditional because data were lacking in the areas of fish and
wildlife toxicity and environmental fate. A temporary tolerance of
0.005 ppm in cottonseed for the combined residues of abamectin and
the delta-8,9-isomer was established by the EPA. The tolerance
expires March 31, 1993.

In August 1989, EPA set temporary tolerances for residues of
abamectin and the delta-8,9-isomer of 0.005 ppm in milk; 0.02 ppm in
or on whole citrus and in cattle meat and meat byproducts (U. S.
EPA, 1989b). In addition, a food additive tolerance was established
in citrus oil of 0.10 ppm and a feed additive tolerance of 0.10 ppm
in dried citrus pulp. These tolerances for abamectin also expire on
March 31, 1993. A temporary tolerance was recently established for
the combined residues of abamectin and the delta 8,9-isomer in or on
the raw agriclutural commodity, apples, at 0.035 ppm (U.S. EPA,
1991a). This temporary tolerance expires June 15, 1992.

In June 1990 a risk characterization document addressed the
potential human exposures from the use of abamectin, under the trade
name of Zephyr 0.15 EC, on cotton under a Section 3 registration
application (CDFA, 1990a). Potential occupational and dietary
exposures from theoretical (tolerance) residues in cottonseed and-
animal tissues were evaluated. Margins of safety for occupational
exposures were above 1000. Margins of safety from theoretical
dietary residues were at least 5,000 for acute consumption and
greater than 12,000 for chronic consumption. Additionally, the
potential exposures to handgun applicators and reentry workers from
the use of abamectin in greenhouses were reassessed using exposure
data obtained by the Worker Health and Safety Branch under actual
use conditions (Rech et al., 1988). Margins of safety from this
revision of the 1987 risk characterization document were greater
than 400 for the greenhouse workers.

Dietary risk assessments have been completed for abamectin (Avid)
under several Federal Emergency Exemption (Section 18) applications,
including strawberries (CDFA, 1990b), head lettuce (CDFA, 1990c),
celery (CDFA, 1990d; DPR, 1992) and pears (CDFA, 1991). Margins of
safety were adequate for all population subgroups for potential
acute and chronic dietary exposures under these limited use
programs.
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Tolerances pending approval from EPA include: almond hulls, 0.1
ppm; almonds, 0.005 ppm; celery, 0.035 ppm; lettuce, 0.05 ppm;
pears, 0.035 ppm; strawberries, 0.02 ppm; tomatoes (fresh) 0.01 ppm;
tomato pomace, 0.07 ppm; and walnuts, 0.005 ppm (U.S. EPA, 1991b).

Because of the developmental effects reported in several animal
developmental toxicity studies, the EPA established a Reference Dose
(RfD) by using a more restrictive uncertainty factor of 300 applied
to the No-Observable-Effect-Level (NOEL) from the rat reproduction
study. The RfD, based on the NOEL of 0.12 mg/kg/day (decreased pup
survival, decreased weight gain, retinal changes), was established
at 0.0004 mg/kg/day (U.S. EPA, 198%a)

C. TECHNTICAL AND PRODUCT FORMULATIONS

Abamectin is the active ingredient (a.i.) in AVID 0.15 EC, an
emulsifiable concentrate containing 0.15 pounds of active ingredient
per gallon (18 g/liter). AVID is currently registered by the U.S.
EPA for application to field and greenhouse grown ornamental plants
at a maximum rate of 0.02 pounds (0.32 oz) per acre. Other trade
names used by Merck, Sharp and Dohme for this formulation include
AGRTMEC, AGRI-MEK, DYNAMEC, VERTIMEC (West Germany) and ZEPHYR.
Abamectin is also registered by the U.S. EPA as a 0.011% corn cob
grit bait (AFFIRM) applied at a rate of 50 mg a.i. per acre on non-
crop land for use against red fire ants. It is also used in
Australia as a cattle anthelmintic and ectoparasiticide as a 1%
injectable solution under the trade name AVOMEC.

A synthetic derivative of abamectin, 22,23-dihydroavermectin By,
known as ivermectin has a similar toxicological profile to
abamectin. Ivermectin has been used worldwide since 1981 and in the
United States since 1983 in veterinary medicine to control endo- and
ecto-parasites. Ivermectin is formulated as Ivomec for cattle, sheep
and swine, and as Equalan for use in horses (Campbell et al., 1983;
Campbell and Benz, 1984). Ivermectin, as Mectizan, is currently
being evaluated as a treatment for Onchocera volwvulus (river
blindness) in humans (Awadzi et al., 1985; Cupp et al., 1986; MSD,
1988). In addition, ivermectin, as Heartgard-30, has been recently
introduced as a preventative agent to control canine heartworm
disease (Anon., 1989).

The current Section 3 registration application is for AVERT,
PRESCRIPTION TREATMENT 310, which contains 0.05% abamectin B,, as a
crack and crevice dust formulation. The product is for contr%lling
cockroaches in residential, commercdial (hospitals, nursing homes,
hotels) or industrial (warehouses) buildings and transportation
facilities (buses, ships, trains, planes). It is the first product
containing abamectin as the active ingredient being proposed for
indoor, residential and commercial uses. The product label is
included in Appendix C.



D. PHYSICAL/CHEMICAL PROPERTIES (MSD, 1985) o

1. Chemical Name:

2. Common Name:

3. Empirical Formula:

4. Chemical Structure:

components A

components B ©

components g :
compeonents b :

5. Molecular Weight:

6. Melting Point:
7. Vapor Pressure:

8. Solubility (21°¢):

Rﬁ = C:"s

Avermectin Bl
- Avermectin Bla(SO%)
- Avermectin Blb(ZO%)

Abamectin

Avermectin B c, . H...O

la 748772714

Avermectin Blb C47H70014

comgonents 12 X =-CH=CH-

CH

companents 2: X=-CHg C-

Rag® C2Hs
Rae™ CHy

Avermectin B,, 873.11
avermectin B, 859.08
155-157°C

1.5 x 10-9 mm Hg

6-9 ug/L (water)

100 mg/ml (acetone)
350 mg/ml (toluene)



E. ENVIRONMENTAL FATE

Note: Although the principle use of this product would be
indoors, the product label allows for outdoor use. Therefore, the
Environmental Fate Section, which addresses the distribution and
persistence of abamectin and the delta 8,9-photoisomer primarily
from agricultural uses, has been included in this document.

Hydrolysis

Hydrolysis is not a primary factor in the environmental breakdown
of abamectin. Buffered aqueoug solutions of avermectin B,a at pH 5,
7, and 9 were incubated at 25°C for 28 days. Solutions wére
fortified with a 2% avermectin formulation containing proprietary
emulsifiers to a concentration of 10 ug/ml (Maynard and Ku, 1982).
At the end of the incubation period 95% of the avermectin was
recovered; the 5% loss was not attributed to hydrolysis.

Photolysis:

Photodegradation is a prominent and toxicologically significant
process in the transformation of abamectin. The delta 8,9-isomer of
avermectin B.a, which is one of the photodegradation products, has
similar qualitative and quantitative toxicological properties to the
parent compound.

In one study, the half-life of avermectin B,a in agqueous solution
and on soil surfaces was 18 hours (Ku and Jaco%, 1983a). The
degradation was enhanced by sunlight.

Avermectin B,a applied to soil surfaces under simulated field
conditions (out&oor tanks) was found to degrade rapidly when exposed
to sunlight (Wislocki, 1986). The half-life of avermectin B,a on
soil under these conditions was 5 to 10 hours.

The half-lives of avermectin B.a in agueous suspensions and thin
soil plates exposed to sunlight w%re 3.5 to 12 hours, and 21 hours,
respectively (Ku and Jacob, 1983b). The non-polar photodegradation
products consisted of the delta 8,9-isomer of B,a and an

unidentified, moderately polar isomer of averme&tin B, a.

Microbial Degradation

Aerobic and anaerobic soil metabolism of avermectin B.,a was
examined under laboratory conditions over a three month %eriod (Ku
and Jacob, 1983c). Under aerobic conditions the half-lives in sandy
loam soil were 20 days at concentrations of 0.1 and 1.0 ppm, and 40
days at 50 ppm. The half-lives in clay soil were 28 and 36 days at
0.1 and 1.0 ppm, respectively. The half-life in sandy soil at 1.0
ppm was 47 days. Avermectin degraded to approximately the same 13
radioactive products in all of the soil types tested. The major soil
degradation products were the 8 alpha-hydroxy derivative and the
corresponding open ring aldehyde derivative of avermectin B,a.
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Under anaerobic conditions no apparent degradation occurred during
the three month storage period. The amount of bound, unextractable
radiocactivity increased with time indicating that avermectin does
bind to all of the soil types examined.

Aerobic and anaerobic degradation of tritium-labeled avermectin
B,a was examined in fine sandy loam (Lufkin) and clay (Houston) soil
ubider dark conditions for 100 days (Bull, 1985). The reported half-
life under aerobic conditions in sandy loam soil was 14 days. In
clay soil the half-lives incre§sed to 28 days at 0.1 ppm and 50 days
at 1.0 ppm. The half-life of "H avermectin at the concentration of
1.0 ppm in a coyrse sand soil was cited as eight weeks. There was no
degradation of C avermectin in sandy loam soil held under
anaerobic conditions.

Avermectin B,a was incubated in a sandy loam soil under
greenhouse conditions (Gullo, et al., 1983). It was rapidly degraded
to a 23-keto metabolite with an apparent half-1life of 2.5 to 3 days
for the parent material . '

Soil Mobility

The leaching potential of avermectin B,a was examined in six soil
types. Soil thin-layer plates were prepa}ed with loam, silt loam,
E&ay loam, sandy loam, and sand (two types) soils and treated with

C avermectin. Avermectin B,a was classified as immobile based on
comparisons of the soil thin-layer plate autographs (Ku and Jacob,
1983c).

The leaching potential of avermectin B,a was examined in unaged
and aged sand, sandy loam, clay loam, and silt loam soil§4(Ku agd
Jacob, 1983c). Soil columns were fortified with either Cor "H
avermectin B.a and exposed to the equivalent of 22-23 inches of rain
over a 28 day period. Results were similar for the aged and unaged
soils, irrespective of the type of soil. In all cases, greater than
79% of the radioactivity remained in the upper 6 cm of the soil
column. Avermectin B,a degraded into several unidentified polar
metabolites in all of the soils studied. Avermectin is considered to
have a low leaching potential in all of the soils examined.

Avermectin B.,a was applied to fallow ground at the rates of 0.02
and 0.04 1lbs a.I./200 gal water/acre every seven days for 12 weeks
(Jenkins, 1986). The leaching potential of avermectin was examined
up to 90 days after the last application. The field site was located
in Florida and the soil type was a‘fine sand ammended with peat.
Avermectin residue levels indicated that there was substanial
residue carry over from repeated weekly applications. No residues
were found at the 4-6 inch soil depth post-application, indicating
that avermectin is relatively immobile even in sandy soils.



E. ENVIRONMENTAL FATE (continued)

The potential for avermectin B,a to drift or drain from
application sites and contaminate aquatic environments was examined
under simulated field conditions (Wislocki, 1986). In a mobility
study, the highest level of avermectin found in the water was on day
one (0.052 ppb) and in the sediment on day two (0.091 ppb). The
half-life of avermectin in water was four days, and in sediment the
half-life was two to four weeks. Avermectin binds strongly to
sediment or soils (K__= 4940). Under simulated runoff conditions,
fortified, aged so0ilfCwith concentrations of avermectin B.a up to 16
ppb introduced into an aquatic environment did not result in
detectable levels of avermectin in water or sediment (Minimum
Detection Limit, MDL, = 0.1 ppb). Data indicate that avermectin use
under field conditions would result in minimal contamination of
aquatic ecosystems through drift or runoff.

The dissipation of residues from fruit and soil was examined
following four applications of avermectin B.,a to a Florida tangelo
grove (Guyton, 1986). Formulated avermectin ™ B.,a was applied at the
rates of 0, 0.025, and 0.05 1lbs a.i./acre to %hree field plots
(blanton fine sand) at intervals of approximately three months. At
the maximum recommended use rate, avermectin B,a residues ranged
from 0.001 to 0.003 ppm in the 0-2 inch depth n day 0 and were not
detected (MDL = 0.003 ppm) on day 1. Avermectin was not detected in
subsequent soil samples at all sampling depths. The data indicate
that initial avermectin residues are low following an application,
they dissipate rapidly from the soil surface, and do not leach or
translocate through the soil under the conditions encountered during
this study.

Plant Residues

The degradation and translocation of 14C or 3H avermectin B.a
were examined on and in foliage following application to cottof
plants (Bull, et al., 1984). Additionally, the potential uptake of
avermectin B.,a residues by cotton plants grown in previously treated
soil was exa&ined (Bull, 1985). The parent compound was found to be
unstable on the leaf surface with a half-life of approximately 24
hours. The degradation of surface residues was presumed to be due to
photolysis. In conjunction with photodegradation, avermectin
residues on the leaf surfaces of cotton plants can also be removed
by heavy dew and rainfall. The plant uptake studies indicated that
after two months following two averemctin applications radioactive
residues were found throughout the plant with the highest
concentrations in the foliage (0.4 ppm) and the lowest
concentrations in the lint (0.04 ppm) and seeds (0.09 ppm). Small
amounts of radiocactivity was found in cotton seedlings grown in soil
previously treated with avermectin at the rate of 10 ppm.
Approximately 0.1 ppm radioactivity was detected in the stem and
leaf samples and 3 ppm in root samples.

One of the primary photodegradation products of avermectin is
the delta 8,9 isomer. The delta-8,9-photoisomer of avermectin
can comprise between 5 and 10% of the residue on cotton (U.S.
1989c). In addition to the parent compound and the delta-8,9-

a
a
A,

%I-JUJHCO
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E. ENVIRONMENTAL FATE (continued)

photoisomer, polar metabolites ("degradates") can constitute up to
70% of the total residue on cotton . The polar metabolites do not
have the same toxicological properties as the parent avermectin B,a
or the 8,9-isomer (See Toxicology Profile Section).

In spite of the observed rapid degradation of the surface
deposits, abamectin can show high post-application residual
insecticidal activity on leaves. This anomaly can be explained by
the translaminar activity of abamectin, which is the movement of the
chemical from the surface into the leaf. This activity has been
demonstrated in bean, cotton and chrysanthemum leaves, where the
variability in penetration capability is thought to be from
differences in the amount or types of cuticular waxes (Babu, 1988).
The rapid disappearance of the surface deposits of abamectin is an
advantage in terms of nontarget, beneficial organisms, such as
honeybees, and with regard to agricultural workers who come in
contact with plant foliage.

Lemon, grapefruit, and orange trees were treated with 14¢ 1abeled
avermectin B,a applied as formulated material at 1x and 10x the
proposed fieid rate of 0.025 lbs a.i./acre (Maynard, et al., 1989a).
A second degradation study was performed in the laboratory with
oranges colleg&ed frgm untreated trees. The individual fruits were
treated with C or "H avermectin at approximately 1x, 10x, or 25x
the application rate of 0.025 lbs a.i./500 gal water per acre
(Maynard et al., 1989b). Results from the field and laboratory
studies were similar. The degradation of avermectin from the fruits
appears to be biphasic. Within the first week, 78-94% of the
avermectin B,a degraded into volatile and non-volatile components.
The rate of &egradation was considerably slower after the first
week. Most of the degradation occurred on the fruit surface.
However, avermectin was found to "rapidly" partition from the fruit
surface into the rind where avermectin was apparently protected from
further degradation. Within two to four weeks after treatment, most
of the radioactivity was found in the rind when compared with the
fruit surface. Although the investigators did not idﬁgtify the
degradation products, they believe that non-volatile C avermectin
residues may have been incorporated into linoleic fatty acid esters.
Under field conditions, the half-life of avermectin B,a on citrus
fruits during a twelve week study period ranged from 20-38 days
depending on the type of citrus fruit (lemon < grapefruit < orange).

A rotational crop study was performed to determine if avermectin
residues resulting from treatments to cotton would affect subseggent
plantings of grain, and root and leaf vegetables (Moye, 1986). C
avermectin B,a was applied to sandy, sandy loam, and muck soils at
1.25 to 1.5x the maximum rate of 0.02 lbs a.i./acre for cotton.

_10_



E. ENVIRONMENTAL FATE (continued)

Three applications at 50 day intervals or 12 applications at 7 day
intervals were performed. Vegetables were planted in treated soils
30, 120, and 365 days after the last avermectin application. The
total amounts of residue found in the rotated crops were uniformly
low regardless of time of planting or harvesting. Radiolabeled
residues in these crops ranged from below the level of
quantification (8.33 to 9.66 ppb) to 11.6 ppb. Although residues
were not identified, they may be comprised of a firmly bound form of
the parent compound and/or breakdown products, or a breakdown
product that is chemically disimilar to the parent compound because
most residues were not extractable.
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IIT TOXICOLOGY PROFILE
A. PHARMACOKINETICS

Avermectin

Animal metabolism studies with avermectin B.a or the delta-8,9
isomer were conducted to determine the distrib&tion, excretion and
mizabolite fgrmation (Maynard et al., 1986a, 1986b). Radiolabeled
(T°C and/or "H) parent compound or 8,9-isomer were administered
orally to rats and goats. The results indicated that the majority of
avermectin B.,a was excreted unchanged in the feces. Two metabolites
were identifled in the rat and one in the goat.

Oral-Rat

Rats were given singlg oral doses of vehicle, 0.14 mg/kg, or
1.4 mg/kg of C and/or “H avermectin B.a (Maynard et al., 1986a).
Urine and feces samples were collected &aily. Three rats were
sacrificed at 1, 2, 4, or 7 days after dosing. There was 85 to 95%
recovery in the feces, urine and tissues. The majority of the dose,
69-82%, was eliminated in the feces, with approximately 1% or less
of the radioactivity in the urine. Most of the radiocactivity was
eliminated in the first 4 days after dosing. Residues were 7-11% in
the gastro-intestinal tract and 2-3% in the muscle tissue. The
average half-life of the parent compound in the tissue of male and
female rats was approximately 1 day.

Two major metabolites were identified in the muscle tissue and
were designated as 24-hydroxymethyl avermectin B,a and 3"-desmethyl
avermectin B.a. Minor amounts of non-polar conjugates of these two
metabolites Were also identified in the non-polar fraction of fat
tissue.

Oral-Goat 3

Lactating goats were orally administered “H-avermectin B,a at
doses of 0.005, 0.05 or 1.0 mg/day for 10 days (Maynard et &l.,
1985). Unchanged parent avermectin B,a accounted for 37-99% of the
recovered radioactivity, with the 24=hydroxymethyl metabolite
ranging from 1-54%. The majority of the excreted radiocactivity was
in the feces, with less than 1% appearing in the urine. Little
radioactivity was detected in the tissues of the low dose group,
where most tissue values were at or near the minimum level of
quantitation of 0.2 ppb. In the mid- and high-dose groups, the
highest residue levels were found in the liver, which was followed
by fat, kidney and muscle. At least 84% of the residues were
unchanged avermectin B,a.

Data from the two goats in the high dose group (~20 ug/kg/day)
indicate that avermectin B,a has the potential to partition from the
blood into the milk. The mdan concentrations measured in the milk of
the two animals were approximately 2-3 times higher than the blood
concentrations, as early as one day after the initial dosing. The
highest mean milk "concentration factor" was 3.5 times on day 4.
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A. PHARMACOKINETICS (continued)

Oral-Cow

On the other hand, a feeding study conducted with lactating
Holstein dairy cows indicated that avermectin only appeared in the
milk of the high dose animals (100 ppb) after day 7 and only at a
maximum concentration of 2 ng/ml (Wehner and Baylis, 1986). The
plasma concentration of avermectin from days 7 through 28 was 2-3
ng/ml, indicating no increased tendency for the compound to
partition into the milk of these animals.

Ivermectin

Oral-Rat

The partitioning from the blood into the milk of lactating rats
has also been reported for the structurally similar chemical,
ivermectin (MSD, 1980). Sexually mature female rats were given
tritium-labelled ivermectin orally at a dose of 2.5 mg/kg/day for 61
days and throughout mating, gestation and lactation until Day 9
postpartum. The concentrations of ivermectin in the milk was 3-4
times higher than maternal plasma concentrations on comparable days
postpartum. Plasma levels of ivermectin in the offspring were low on
Day 1 postpartum but increased rapidly until, on Days 6 and 10
postpartum, the concentration of ivermectin in the plasma of the
pups was approximately 2-3 times greater than that measured in the
lactating dam. The results of this study indicate that the high
concentration of ivermectin in the milk of lactating dams, who were
administered the compound daily for over 60 days, was probably
responsible for the acute toxicity observed in the offspring during
the neonatal period.

Oral-Human

In contrast to the results from the rat study, clinical studies
using human volunteers indicated that ivermectin (Mectizan) does not
partition into breast milk at therapeutic doses which would be used
in the treatment of onchocerciasis (MSD, 1988). A single oral dose
of 12 mg Mectizan (~ 200 mcg/kg) was administered to 12 lactating
women who were not breast feeding or contributing to '"milk banks."
Breast milk and blocod were collected 1, 4, and 12 hours post-
treatment and daily thereafter for 14 days for milk samples and for
three days for blood samples. The peak mean concentrations of
ivermectin in breast milk and plasma occurred four hours following
treatment and were approximately 3-times lower in milk than plasma.

Delta 8,9-Isomer

Oral-Rat : !

The metabolism of the delta-8,9-isomer of avgrmectin B,a was
determined in rats given a single oral dose of “H-labeled material
at 1.4 mg/kg (Maynard et al., 1986b). Daily urine and fecal samples
were collected, and tissues samples were collected at the end of the
seven day study. Approximately 94% of the radioactivity was excreted
in the feces, and less than 1% was found in the urine. The tissue
half-life was approximately 1 day. Two metabolites were identified,
3"-desmethyl-delta-8,9-isomer (3% of dose) and 24-hydroxymethyl-
delta-8,9-isomer (<1% of dose).

-13-~



B. ACUTE TOXJICITY Ref.
. TECHNICAT, MATERTAL

Oral LD50 (rat): 8.7 mg/kg (M) 1
12.8 mg/kg (F)

Oral LDg, (mouse) : _ 13.6 mg/kg (sesame 0il) 2

(M/F) 29.7 mg/kg (methyl cellulose)

Dermal LD50 (rabbit): 2,120 mg/kg 3

(M/F)

Eye Irritation (rabbit): Slightly irritating 4

(Category III)

Dermal Irritation (rabbit): Non-irritating 5

Dermal Sensitization: Negative 6
(guinea pig)

EMULSTIFIABLE CONCENTRATE (1.8%)

Oral LDSO(rat) 0.722 ml/kg 7
(M/F) (0.650 g/kg)
Dermal LDg, (rabbit): >2.23 ml/kg 8
(M/F)
Inhalation LCg, (rat): 1.062 mg/L 9
(M/F) (Category III)
Eye Irritation (rabbit): ' Slight to moderate 10
(Category III)
Dermal Irritation (rabbit): Slight
(Category III) 11

DELTA~-8, 9-PHOTOISOMER

Oral LDSO(mouse): >80 mg/kg 12
(M/F)

POLAR METABOLITES

Oral LDSO(mouse): >5000 mg/kg - 13

Acute Toxiclty Refs: (1) Robertson, 1981a; (2) MSD, 1985; (3)
Gordon, 1984a; (4) Robertson 1981b; (5) Robertson, 1983; (6) Gordon,
1983; (7) Everett, 1983; (8) Stolz, 1983a; (9) Terrill, 1984; (10)
Stoltz, 1983b; (11) Stoltz, 1983c; (12) Gordon et al., 1986; (13)
Gordon et al., 1984.



B. ACUTE TOXICITY (continued)

AVERT FORMULATION

Oral LD50 (rat): > 5.0 g/kg (Cat. IV) (14)
(M/F)
Dermal LDg (rabbit): > 2.0 g/kg (Cat. III) (15)
Inhalation LC50 : Particle size not

inhalable (16)
Eye Irritation : Category III (17)
Dermal Irritation: Category IV (18)
Dermal Sensitization Negative (19)

Acute Toxicilty Refs.: (14) Biosearch Inc., 1987a; (15) Biosearch
Inc., 1987b; (16) Whitmire Research Lab. Inc., 1990; (17)
Biosearch Inc., 1987c; (18) Biosearch Inc., 1987d; (19) Biosearch
Inc., 1987e.

C. SUBCHRONIC TOXICITY (1.8% Emulsifiable Concentrate)

Several multi-exposure dermal toxicity studies were performed
with the 1.8 % emulsifiable concentrate using rabbits (MITR, 1984).
The lowest NOEL for mortality and tremors was 125 mg/kg. Possible
testicular degeneration was indicated; however, subsequent studies
demonstrated that this effect was caused by the stress of restraint
methods. No other potential adverse effects were indicated.

D. CHRONIC TOXICITY/ONCOGENICITY
Dietary-Rat

A combined two year chronic toxicity-oncogenicity feeding study
with rats was performed using abamectin at dose levels of 0, 0.75,
1.5, or 2.0 mg/kg/day (Gordon, 1984b). The NOEL for tremors was 1.5
mg/kg/day. Oncogenic effects were not found. This 105 week study was
considered acceptable based on FIFRA Guidelines.

Dietarv-Dog

A one year chronic dog feeding study was performed using
abamectin at dose levels of 0, 0.25%, 0.5, or 1.0 mg/kg/day (Gordon,
1984c). The NOEL for mydriasis was less than 0.25 mg/kg/day. Animals
experienced decreased body weight gain, possibly from inappetence
for treated food, slight decreases in serum urea nitrogen in the
high dose group, and slight decreases in alkaline phosphatase and
alanine aminotransferase activities in the high and middle dose
groups. The NOEL for decreased body weight gain and alterations of
clinical chemistry was 0.25 mg/kg/day. This study was considered
acceptable based on FIFRA Guidelines.
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D. CHRONIC TOXICITY (continued)

Dietary-Mouse

A two year combined chronic toxicity-oncogenicity feeding study
in mice was performed using avermectin at dose levels of 0, 2, 4, or
8 mg/kg/day (Gordon,1985). The NOEL for increased mortality was 2
mg/kg/day. The NOEL for tremors was less than 2 mg/kg/day. Oncogenic
effects were not found. This 94 week study was considered acceptable
based on FIFRA Guidelines.

E. GENOTOXICITY
Avermectin

Several genotoxicity studies were conducted in three areas: gene
mutation (Gordon, 1986a; MSD, 1986a; Gordon, 1983b; Gordon, 1986b),
chromosomal aberration (Gordon, 1983a; Gordon, 1986c), and DNA
damage and repair (Gordon, 1983a).

The studies using several strains of Salmonella, with and without
metabolic activation, were all negative. The gene mutation study
using Chinese hamster V79 cells showed no increase in mutation
frequency up to cyctotoxic concentrations.

An in vivo mouse chromosomal aberration study indicated no
evidence of an increase in aberrations after male animals were given
up to 12 mg/kg by oral gavage. An in vitro study using CHO-WBL cells
showed no increase in aberrations with or without metabolic
activation at cytotoxic concentrations.

A DNA damage study using rat hepatocytes in vitro, or after oral
gavage, showed single strand breaks in DNA at cytotoxic
concentrations in vitro, but no effects on the DNA in vivo up to
10.6 mg/kg (the oral LDSO)’

Delta 8,9-Isomer

Microbial mutagenicity assays using several strains of Salmonella
typhimurium or E. coli were conducted with and without metabolic
activation (Gordon, 1988a). There was no evidence of an increase in
reversion rate in any strain.

Polar Hetabqlites

4

Microbial mutagenicity assays using several strains of Salmonella
typhimurium or E. coli were cenducted with and without metabolic
activation (Gordon, 1988b). The results indicated no increase in
reversion rate.
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F. REPRODUCTIVE TOXICITY

Avermectin

Two supplemental and one definitive rat reproduction studies have
been performed using abamectin. The acceptable, definitive study was
a two generation, two litter per generation oral gavage study using
dose levels of 0, 0.05, 0.12 or 0.40 mg/kg/day (Hoberman, 1984). The
parental NOEL was greater than 0.40 mg/kg/day. The reproductive NOEL
was 0.12 mg/kg/day and was based on decreased pup survival (Table
1), decreased weight gain and retinal alterations, which were
characterized by an increase in retinal folds with pigmented
epithelium (Table 2).

Delta 8,9-Isomer

The delta 8,9-isomer of abamectin was administered by oral gavage
to groups of 20 Crl:CD (SD) BR female rats at doses of 0, (sesame
oil control), 0.06, 0.12 or 0.40 mg/kg/day from 15 days prior to
cohabitation through day 20 of lactation (one generation) (Gordon,
1988c). There were no signs indicating that a Maximum Tolerated Dose
(MTD) had been achieved during the study, and no treatment-related
maternal or reproductive effects were noted, including gross and
histo-morphological eye examinations on weanling-aged offspring. The
maternal and reproductive NOEL was greater than 0.40 mg/kg/day, the
highest dose tested.

Table 1 Post-natal survival of rat pups given abamectin for two
generations by oral gavage

Dosage (mg/ka/dav)

Generation 0 0.05 _ 0.12 0.40
Fla : _ :
No. Surviving 221/222 226/226 259/261 117/222
% 89.5 100 99.2 52.7%*
Fib
No. surviving 193/197 199/202 237/239 84/140
% 98.0 98.5 99.2 60.0%**
F2a .
No. surviving 230/230 201/201 216/217 169/180
% 100 100 99.5 93.9%*
F2b
No. surviving 174/174 105/106 174/175 129/139
% 100 99.1 99.4 92.8%*

Statistical significance: * p < 0.05; ** p < 0.01
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F. REPRODUCTIVE TOXICITY (continued)

Table 2 Incidence of retinal abnormalities in rat pups given
abamectin for two generations by oral gavage

Dosage (mg/kg/da

0 0.05 0.12 0.40

Generation

Flb M F M F M F M F
o/57t 1/s 1/s  0/s 1/s 0/5 3/ 1/5

F2b M F M F M F M F
3757 2 51t 0726 1734 5/88 2/86 10/632 18/66

Trend test: ++ p < 0.01; +++ p < 0.001
Fisher’s Exact (Pair-wise): * p < 0.05; *** p < 0.001
a/ p = 0.056

G. DEVELOPMENTAL TOXICITY

Avermectin

Gavage—-Rat

A rat teratology study was performed by gavage using dose levels
of avermectin b.a at 0, 0.4, 0.8, or 1.6, mg/kg/day (Gordon, 1982).
A pilot study w%s performed using 2 mg/kg/day as the highest dose.
The NOEL for maternal toxicity was estimated to be greater than 1.6
mg/kg/day but less than 2.0 mg/kg/day, based on maternal mortality
(1/10 animals) in the pilot study. The NOEL for fetotoxicity was 1.6
mg/kg/day, based on the lack of fetal malformations greater than
historical controls.

Gavage-Rabbit

A rabbit teratology study was performed by gavage using dose
levels of avermectin a at 0, 0.5, 1.0, or 2.0 mg/kg (Gordon, 1982).
The NOEL for maternal %ox1c1ty waSol.O mg/kg based on decreased body
weight. The NOEL for developmental toxicity was 1.0 mg/kg based on
skeletal malformations, cleft palate and clubbed foot, which occurred
at 2.0 mg/kg/day.
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G. DEVELOPMENTAL TOXICITY (continued)

Gavage-Mouse

Two CF, mouse teratology studies were performed using the parent
avermectif Bja. In the initial study avermectin B.a was given by oral
gavage to 20 pregnant mice per dose at levels of 6, 0.1, 0.2, 0.4 or
0.8 mg/kg (MSD, 1986b). The NOEL for cleft palate was 0.2 mg/kg;
however, maternal toxicity, as indicated by tremors, occurred at the
lowest dose tested, 0.1 mg/kg/day (Table 3). A subsequent study was
performed in pregnant mice at doses of 0, 0.025, 0.05, 0.075 or 0.1
mg/kg (MSD, 1986c). The NOEL for maternal toxicity was established at
0.05 mg/kg, based on tremors and death at the next highest dose of
0.075 mg/kg (Table 4). In this study at 0.075 mg/kg/day, one out of
20 female mice experienced treatment-related tremors after the second
dose (day 2) and was subsequently sacrificed because the animal went
into a coma and aborted after the 4th dose (day 4). At the highest
dose of 0.1 mg/kg/day, one animal was found dead after the 3rd dose,
preceded by severe tremors. Tremors were also observed in two other
animals at this dose and time (Table 4).

Table 3 Incidence of severe effects reported in the initial CF-1
mouse teratology study using avermectin B,a

Dosage (ma/kg/day)

0 0.1 0.2 0.4 : 0.8
Maternal
toxicity a
(death) 0/40 1/20 0/20 3/20 2/20
Maternal
toxicity b b
(tremors) NR yes NR yes no
cleft palate 1/1° 1/1 0 4/2 5/2

a/ There were two groups of control animals, 20/group
b/ Not reported
c/ Fetuses/litter
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G. DEVELOPMENTAL TOXICITY (continued)

Table 4 Incidence of severe effects reported in the second CF-1
mouse teratology study using avermectin B,a

' Dosage (mg/kg/day)
0 0.025 0.05 0.075 0.10

Tremors

associated

with death 0/20 0/20 0/20 1/20 1/20
Tyamnrc n/2nNn n’/2n nN’/272n n/2n 2/7N

Delta 8,9-Isomer

Gavage-Mouse

In the mouse developmental toxicity studies using the delta 8,9-
photoisomer, the NOEL for maternal toxicity was established at 0.1
mg/kg/day, based on one death at the next highest dose of 0.5
mg/kg/day. The initial study used dose levels of 0, 0.015, 0.03, 0.1
or 0.5 mg/kg/day (MSD, 1986d). The NOEL for teratogenicity, based on
exencephaly, was 0.015 mg/kg/day. Cleft palate also occurred with a
probable NOEL of 0.015 to 0.03 mg/kg/day (Table S). A subsequent
study using doses of 0, 0.015, 0.03 or 0.06 mg/kg/day again
established the NOEL for exencephaly at 0.015 mg/kg/day, but the NOEL
for cleft palate was considered to be 0.06 mg/kg (MSD, 1986e) (Table
6). The further review of additional data, which presented the
historical incidence of exencephaly in untreated CF-1 mice, lead to
the conclusion that exencephaly was not related to treatment with the
delta 8,9-photoisomer (MSD, 1989). However, cleft palate was still
considered treatment-related with a NOEL of 0.06 mg/kg. EPA concluded
that the over-all NOEL for teratogenicity in the mice given the delta
8,9-isomer was 0.06 mg/kg, based on cleft palate.

Gavage-Rat

The delta 8,9-isomer of avermectin b, was administered by oral
gavage to groups of 25 Crl:CD (SD) ‘BR méted female rats at doses of 0
(sesame o0il control), 0.25, 0.5 or 1.0 mg/kg/day on days 6-17 of
gestation (Gordon, 1988d). There were no signs indicating that a MTD
was achieved during the study. While maternal weight gain was
significantly increased at 0.5 and 1.0 mg/kg during the treatment
period, there were no adverse treatment-related maternal or
developmental effects reported. The maternal and developmental NOEL
were equal to or greater than 1.0 mg/kg, the highest dose tested.
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G. DEVELOPMENTAIL TOXICITY (continued)

Table 5 Incidence of effects reported in the initial CF-1 mouse
teratology study using the 8,9-isomer of avermectin B,

Dosage (mg/kg/davy)

0 - 0.015 0.03 0.1 0.5
Litters exam 23 24 23 24 23
Litters with
malformations 1 3 3 2 9
(%) 4 13 i3 8 39
Exencephaly 18 18 Sb 0 1
Open eyelid 12 12 3b 1 0
Cleft palate 0 1 1 6/1° 24/6°
Cleft 1lip 0 0 0 1 0

a/ same fetus
b/ both findings in 3 fetuses; 5 exencephaly in 2 litters
c/ fetuses/litter

Table 6 Incidence of effects reported in the second CF-1 mouse
teratology study using the delta 8,9-isomer of avermectin

By
‘ Dosage (ma/kg/day)
0 0.015 0.03 0.06
Litters exam. 22 22 23 22
Litters with
malformations 1 2 4 2
(%) 5 9 17 9
a b
Exencephaly 0 0 3 3/2
Cleft palate 0 1 0 0

a/ one 1in a dead fetus, 1in separate litters
b/ fetuses/litter
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G. DEVELOPMENTAL TOXICITY (continued)

Polar Metabolites

Gavage-Mouse

Polar metabolites obtained from thin-film dish photolysis were
administered by oral gavage to groups of 25 Crl:CF, BR female mice on
days 6-15 of gestation at doses of 0 (0.5% methyl éellulose control),
0.25, 0.5 or 1.0 mg/kg/day (Gordon, 1988e). There were no signs
indicating that a MTD was achieved in this study. A slight, non-
significant increase in cleft palate at the high dose was not
considered treatment related. There were no other maternal or
developmental observations suggestive of a treatment related effect.
The maternal and developmental NOEL was estimated to be equal to or
greater than 1.0 mg/kg/day, the highest dose tested.

Polar metabolites, which were derived from citrus, were
administered to groups of 25 mated Crl:CFl BR female mice by oral
gavage on days 6-15 of gestation at 0 (0.5% methyl cellulose
control), 0.25, 0.5 or 1.0 mg/kg/day (Gordon, 1988f). At each of the
three treatment doses, there was a slight, statistically non-
significant decrease in maternal weight gain that was insufficient to
establish a MTD. No treatment related developmental effects were
observed in this study. The maternal and developmental NOEL were
considered to be equal to or greater than 1.0 mg/kg/day, the highest
~dose tested.

H. NEUROTOXTICITY

Since abamectin is not an organophosphate, delayed neuropathy
studies are not required for registration. However, several of the
studies reported the development of tremors and, in some cases, the
loss of righting ability. These effects would be expected from the
putative property of avermectin B, in enhancing GABA activity. When
histological examinations were pe}formed on neural tissue from
animals exhibiting CNS toxicity, no morphological alterations were
seen.
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IV RISK ASSESSMENT
A. HAZARD IDENTIFICATION

Adverse reproductive and developmental effects have been reported
in animal studies using the parent compound, avermectin B.,, or the
delta-8,9-photoisomer. A two generation rat reproductive study using
avermectin B. established a NOEL of 0.12 mg/kg based on decreased pup
survival, dedreased weight gain and retinal alterations. A rat
teratology study established the NOEL for both maternal toxicity and
teratogenicity at 1.6 mg/kg. The NOEL for maternal toxicity and
teratogenicity (skeletal malformations) in a rabbit teratology study
was 1.0 mg/kg. In teratology studies using the CF. mouse, cleft
palate was reported at 0.4 mg/kg, with the NOEL a% 0.2 mg/kg. The
NOEL for fetotoxicity (lethality) was also 0.2 mg/kg. The lowest
dosage producing systemic toxicity, characterized by tremors and/or
lethality, in pregnant mice was 0.075 mg/kg, with a NOEL established
at 0.05 mg/kg. In the studies using the 8,9-photoisomer, the maternal
NOEL for the CF, mouse was 0.1 mg/kg, and the NOEL for terato-
genicity, based on cleft palate, was 0.06 mg/kg. The lowest NOEL
reported from studies using the parent compound or the photoisomer
was 0.05 mg/kg and was the value used to evaluate the acute
toxicological risk from the residential use of abamectin as the
active ingredient in Avert Prescription Treatment 310.

The potential long term (chronic) toxicological risk from the
residential use of Avert was not quantified because: 1) the NOEL used
to assess acute risk is 2.4 times lower than the NOEL for chronic
risk (i.e. 0.05 mg/kg/day vs. 0.12 mg/kg/day), 2) the potential
exposure from repeated use of Avert would be equal to or less than
the absorbed daily dosage (ADD), depending on the ratio of exposure
days/potential exposure days. Therefore, adequate margins of safety
under an acute exposure scenario would also be adequate under any
potential long term exposure. In addition, a combined occupational
and chronic dietary assessment was not conducted since a previous
chronic dietary assessment (CDFA, 1991) indicated MOSs of at least
30,000 for all population subgroups from the potential combined
consumption of the commodities considered in the present acute
dietary assessment.

B. EXPOSURE ASSESSMENT
Residential

An estimate of potential human exposure was provided by the Worker
Health and Safety Branch of the Department of Pesticide Regulation
(See Appendix B). The primary concern was the exposure to small
children who could potentially come in contact with the bait through
crawling activities. Additionally, an estimate of exposure for a

commercial applicator was developed using surrogate data from the use
of carbaryl, as a dust formulation, on homegrown vegetables.

-23-



B. EXPOSURE ASSESSMENT (continued)

The individual and combined dosage from oral, dermal and
inhalation routes were calculated for a 9 kg infant using the
following exposure scenarios:

Equilibrium Model: This model assumes that the residue on a
surface comes to equilibrium with the residue on the body; therefore,
the dermal exposure is equal to the body surface area exposed.ZIt is
assumed that a 9 kg infant has a body surface area of ~3900 cm” (See
Table 1, Appendix B).

Transfer Factor Model: This model provides the best estimate of
potential human exposure through contact with housegold surfaces. The
estimatsd transfer factor for an infant is ~ 800 cm®/hr., based on a
3500 cm”/hr. transfer factor for an adult, multiplied by the ratio of
the infant/adult body surface areas (See Table 2, Appendix B).

The potential daily exposure and estimated absorbed daily dosage
for a 9 kg infant using the equilibrium and transfer factor models
are presented in Table 7. The potential exposure and dosage for the
crawling infant were calculated as an average of the potential
exposures for day 1 and day 2 after application (See Tables 1 and 2,
Appemdix B). The justification for using a two day average, rather
than the highest single day value immediately after application
(i.e. day 1), was based on the time after treatment of pregnant mice
required to observe the response used to set the NOEL of 0.05
mg/kg/day. The first reported appearance of tremors in the pregnant
mice at the LOEL dosage of 0.075 mg/kg/day was on day 2 of treatment
with abamectin.

Table 7 Potential Infant Exposure to Abamectin from the
Residential Use of Avert

Potential Exposure Absorbed Daily Dosageb
(ug/infant/day) (ug/kg/day)
Equilibrium a
Model 2.64 0.147
Transfer Factor a
Model 2.39 0.087

L]

a/ Two day average comblned oral, dermal and 1nhalatlion exposure.
See Tables 1 and 2 in Appendix B for exposures from specific
routes.

b/ Infant body weight is 9 kg; dermal absorption is 1%

(MSD, 1986f); breathing rates are 4.2 liters/min. (light
activity) and 1.5 liters/min. (resting); inhalation absorption
is 50%; oral absorption is 100%
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B. EXPOSURE ASSESSMENT (continued)

Commercial Applicator

The combined dermal and respiratory exposure for a commercial
applicator was estimated assuming a 6-hr. work day during which 12
containers of Avert would be used (See Table 3, Appendix B). The
resulting absorbed daily dosage (ADD) was 0.082 ug/kg/day for a 70 kg
male. Although potential exposure and an absorbed daily dosage for a
female applicator was not quantified, the exposure estimates for the
male applicator would likely be greater since breathing rates for
males are generally higher than for females and approximately 82% of
the total potential exposure was from the respiratory route.
Significant gender differences with regard to potential dermal
exposure are unlikely since the ratios of body surface area to body
weight are comparable for males and females™.

Die

Residue Data

The commodities and corresponding residues used to assess the
dietary exposure to abamectin are presented in Table 8. These residue
levels had been used in previous dietary exposure assessments.
Tolerances currently exist for cottonseed and resulting by-products
for the use of abamectin on cotton under the Section 3 registration.
The other commodities have an action level under a current or
pending Section 18 registration.

Dietary Assessment :
An acute dietary exposure analysis was conducted using the

software program, Exposure-4 (EX-4, Detailed Distributional Dietary
Exposure Analysis) developed by Technical Assessment Systems, Inc.
(TAS, 1990). The Ex-4 program estimates the distribution of single
day dietary exposures for the overall U.S. Population and various
subgroups, including infants and small children. The program utilizes
the actual individual food consumption data, as reported by '
respondants in the 1987-88 U.S. Department of Agriculture (USDA)
Nationwide Food Consumption Survey, which included all seasons of the
year and all regions of the continental United States (USDA, 1987-
88). The foods and food-forms used in the dietary assessment are’
presented in Appendix D.

Potential acute dietary exposures from the consumption of all the
commodities in Table 8 were determined for several population
subgroups (Appendix D) but speciiically for non-nursing infants
(<1 yr.) and for male adults (20 yrs.), so that these dietary
exposure estimates could be combined with the potential residential
exposure for crawling infants and applicators from the residential
use of Avert.

1/ Male breathing rate 1s 29 L/min.; female breathing rate 1s 16
L/min.z(U. S. EPA, 1957). Male body surface grea/bodyzwt. ratio is
277 cm“/kg (19,400 cm“/70 kg); female ratio is 307 cm™/kg (16,900
cm®/55 kg) (U.S. EPA, 1985)
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B. EXPOSURE ASSESSMENT . (continued)

Table 8 Commodities and Residue Levels Used to Assess Potential
Dietary Exposure to Abamectin

Commodity Residue (ppb) Reference
Cottonseed (oil/meal) 5; CDFA, 1990a
~Strawberries 20, CDFA, 1990b
Head lettuce Sob CDFA, 1990c
Celery 50 CDFA, 19904;
DPR, 1992
Pears b
" RAC 20
Processed 2¢ CDFA, 1991

a/ minimum quantifiable level
b/ action level established under Section 18
¢/ minimum detection level

The potential exposures to abamectin from Avert, dietary sources
and a combination of both are presented in Table 9. Only the ADD from
the Equilibrium Model is presented since this model represents the
highest potential exposure.

The crawling infants had the highest potential residential
exposure (0.147 ug/kg/day) but the lowest combined exposure
(0.200 ug/kg/day). The commercial applicator the highest potential
dietary exposure (0.138 ug/kg/day) and the highest combined exposure
(-220 ug/kg/day).

Table 9 Potential acute exposure for infants and adults
(commercial applicator) to abamectin from residential
use of Avert and from dietary sources

Absorbed Daily Dosage (ug/kg/day)

Subgroup a

Residential Dietary Combined
Infant (<1 yr.) 0.147° 0.053 0.200
Commercial applicator 0.082°, 0.138 0.220

a/ Based on 99.5th percentile of user-days. See Appendix D for
additional exposure percentiles

b/ From Equilibrium Model, Table 7

¢/ Based on 70 kg body weight from Table 3, Appendix B
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C. RISK CHARACTERIZATION

Margins of safety (MOS) were calculated for infants (<1 yr.) and
a commercial (male, 20 yrs.) as the ratio of the NOEL (50 ug/kg/day)
and the Absorbed Daily Dosages presented in Table 9, (MOS =
NOEL/ADD) . These MOSs are presented in Table 10 for potential
exposures to abamectin from the residential use of Avert, from
dietary sources and from the combination of residential and dietary
sources.

Table 10 Margins of safety for infants and adults
(commercial applicator) from residential use of
Avert and from dietary sources

Margins of Safetya

Subgroup :

' Residential Dietary Combined
Infant (<1 yr.) 340 943 250
Commercial applicator 610 362 227

a/ Calculated as the ratio of the acute NOEL (50 ug/kg/day) /ADD
from Table 9

Infants had the lowest MOS from potential exposure to abamectin
from the residential use of Avert (MOS = 340) but the highest
combined MOS from both residential and potential dietary sources
(MOS = 250). The male commercial applicator had the lowest MOS from
potential dietary sources of abamectin and from combined sources.
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V RISK APPRAISAL

A margin of safety of 100 is generally considered to indicate an
adequate level of health protectiveness between a NOEL for the test
animal and the potential human exposure. In this risk assessment all
margins of safety were at least 227 for combined residential and
dietary exposures. Information presented in this section suggest that
primates do not exhibit the same toxicity to treatment with abamectin
or ivermectin as reported for rodents; therefore, humans may not be
susceptible to the overt adverse effects of these chemicals that has
sufficiently characterized the acute toxicity in the mouse.

Residential

Margins of safety were considered adequate for the crawling infant
and the commercial applicator based on the methods used to estimate
exposure from the use of Avert as a crack and crevice insecticide.

Die

Margins of safety were considered adequate for both infants and
male/female adults from potential dietary exposure to abamectin from
currently (and pendidng) registered uses of abamectin.

Combined Residential/Dietary

Margins of safety were considered adequate for infants and
male/female adults from the potential combined exposure to abamectin
from the residential use of Avert and from potential dietary sources.

Discussion

When using a MOS of 100 as an acceptable benchmark in risk
assessment, the underlying inference is that humans are 10-times more
susceptible to the chemical toxicity at the NOEL established in the
animal species, and that there is a 10-fold range in the
dose/response within the human population. Since abamectin is not
used in human medicine, there are no controlled clinical studies
which characterize the variability of response in the human
population. However, studies in which monkeys were exposed to
abamectin (or ivermectin) demonstrate considerable inter-species
variability, both qualitatively and quantitatively. Signs, such as
tremors, coma and death, which characterize the response of both
abamectin and ivermectin in rodents and were the endpoints used to
calculate a margin of safety for pqtential acute human exposure, do
not appear in monkeys given abamectin or ivermectin, nor in humans
treated with ivermectin. For example, a child survived an accidental
dose of ivermectin of approximately 7-8 mg/kg and exhibited signs of
toxicity (e.g. emesis, mydriasis, sedation) similar to those observed
in rhesus monkeys at similar dosages (Lankas and Gordon, 1989). A
dosage of 8 mg/kg of ivermectin is approximately 40-times greater
than the lowest minimum effect level (e.g. 0.2 mg/kg) and 80-fold
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RISK APPRATISAL (continued)

greated than the NOEL (e. g. 0.1 mg/kg) for maternal toxicity (e.gq.
tremors, death) seen in the ivermectin mouse studies. In addition,
the human therapeutic dosage of ivermectin in the treatment of
onchocerciasis is 0.15 to 0.2 mg/kg, as a single dose. Dosages up to
0.25 mg/kg have been used in humans to characterize the
pharmacokinetics of ivermectin. Therefore, the therapeutic dosage of
0.2 mg/kg in humans is equivalent to the minimum effect level for
tremors and death in the mouse, supporting the contention of a lower
human sensitivity to ivermectin than rodents.

Additionally, 103 children, 5-12 years old and infected with the
microfilaria causing onchocerciasis, were treated with ivermectin
(0.15 mg/kg), as part of an experimental clinical trial (MSD, no
date). Forty seven clinically adverse reactions were reported in 36
children and included headache (23%), myalgia (9%), edema (5-10%),
vomiting (1%), vertigo (1%) and abdominal pain (1%). These are
similar side effects reported by adults treated with ivermectin for
onchocerciasis. Only one case (edema) was considered serious, and all
but one experience (vomiting) were considered to be hypersensitivity
reactions from dead or dying microfilaria. This study indicated that,
in general, young children do not exhibit the overt toxicity seen in
the ivermectin mouse studies at comparable dosages.

In monkey studies comparing the effects of abamectin and
ivermectin at dosages from 0.2 to 24 mg/kg, the NOEL for both
compounds (i.e. no signs of toxicity) was 1 mg/kg. The most sensitive
endpoint was emesis, and the minimum effect level for both compounds
was 2 mg/kg (i.e. ~10x greater than the therapeutic dosage of
ivermectin for river blindness and ~40x greater than the NOEL for
maternal toxicity of 0.05 mg/kg in the mouse developmental toxicity
study). At 24 mg/kg, the highest dose tested, marked mydriasis
occurred, as well as slight sedation and emesis. Recovery from these
effects was complete by 48 hours for both ivermectin and abamectin-
treated monkeys. No tremors or convulsions were observed, and all
animals survived at the highest dose, where plasma levels of
ivermectin were ~34-fold greater than the average human therapeutic
plasma level of 20 ng/ml. The plasma data indicate that the tolerance
by the monkeys to the high doses of ivermectin is not due to a
decrease in absorption with increasing dose.

In general, the currently available scientific information
indicates that the acute adverse effects reported in humans given
ivermectin and in monkeys exposed to either ivermectin or abamectin

are qualitatively different than in rodents and occur at higher
doses. . s

Recommendation:

Registration of Avert Prescription Treatment 310 is recommended.
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CALIFORNIA OEPARTMENT OF FO00 AND AGRICULTURE
MEDICAL TOXICOLOGY BRANCH

SUMMARY OF TOXICOLOGY DATA
AVERMECTIN 81
S8 950-non-assigned, Toleranca # 50406

: March 16, 1987
Reviseﬂ Novemper 22, 1988; June 16, 1989; March 14, 1990

[. DATA GAP STATUS

Combined Rat: No data gap, no adverse effect

(Chronic + Onco)

Chronic Dog: No data gap, no adverse effect

Combined Mouse: No data gap, possible adverse effect (not onca)

(Chronic + Onco)

Repro Rat: No data gap, possible adverse affect
Terato Rabbit: No data gap, no adverse affect
Terato Mouse: No data gap, possible adverse erfect
Gene Mutation: No data gap, no adverse effect
Chromoscme: No data gap, no adverse effect

DNA Damage: No data gap, no adverse erfect
Neurotox: Nat requirgd at this time

- . ———— —— — — i " - o o o o o s e o o o

o oy e o e e >

Note, Toxicology one-liners are attached

** jindicates acceptable study

# indicates study on file, not yet reviewed
Bold face indicates possible adverse effect
File name: T900314

Revised by G. Chernorf, 3/14/90

Record numbers through 086100, and Volumes through 147, 1listed 2y the

Pesticides Registration Library as of 3414/90, have been rectified with those
listed in the Toxicology Summary.
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II. TOXICOLGGY SUMMARY

COMBINED (CHRONIC/ONCOGENICITY) TOXICITY, RAT

**Q13, 016-025; 046635, 046641-046630, "MK-1936: 10S Week Carcinogenicity and
Toxicity Study in Rats with 53 Weex Interim Necropsy”, (Merck, Sharp and Oonme
Research Labs., Report TT#82 099 0 - interim report, piiot study, final
report - Vol. 8, 5/29/85). Abamectin (Avid), 89-91%; 0 (acatone), O(acztone),
0.75, 1.5, 2.0 (increased to 2.5 at week 1! and decreased to 2.0 at week 13)
mg/kg, 63/sex/qgroup, two control groups; few animals with tremors at >2.0
mg/kg. NOEL = 1.5 mg/kg basad on tremors at the next nighest dose level.
Originaily evaluatsd as unacceptabie but upgradeable. (Hathaway, 8/7/86).
Additional data (056 052064) supplied and study considered ACCTZPTABLE.
(Hathaway, 1/7/87). : :

056 052064, Oietary analysis, statistical analysis of food consumption, grgan
weight and clinical parameters and GLP' statement orovided. (Hathaway,
1/7/82).

CHRONIC TOXICITY, 00G

**(012 046634, "Fifty-three Week Jietary Toxicity Study in Jogs®, (Mercx Snarg
& Donme Research Laboratories, TT #82-104-0, 5/23/84). Abamectin (at ieast
89% avermectin Bla and avermectin Blb: MK-0936 identified as L-576,863-00V54);
0 (acetone), 0.25, 0.50, 1.0 mg/kg/day by feeding to 6 males and 6 females per
group for 52 weeks. No adverse effects. NQEL = 3.2% mg/kag/day (mydriasis).
ACCEPTABLE. Davis 8/7/86, 11/14/88.

015 046637, Twelve-Week Oral Range-Finding Study in Dogs - Pilot study for
012 046634. No review.

010 046627, "Eightasn Week Oral Toxicity Study in Dogs,” (Merck Sharp % Jonme
Researcn Laboratories, Report 7T 76 073 0, no data). A Subchronic Jral
Toxicity Study. Avermectin Bla, purity not indicated; 0O (sesame oil), 0.25%,
0.5, 2.0, 8.0 mg/kg/day by gavage to 3 males and 3 females per group for 17 to
17.5 wesks. Adverse effects: whole body muscular tremors, ataxia, mydriasis,
ptyalism, tonic convulsions, emesis, body weight decreases, and among animals
which died or sacrificed prior to schedule termination, hepatocalilular
vacuolation and gallbladder edema. NOEL = 0.25 mg/kg/day. Supplemental.
(BKDavis, 8/6/86).

ONCOGENICITY, RAT

L4
4

See Combined Chronic/Onco above

COMBINED (CHRONIC/ONCOGENICITY), MOUSE

**()26-031; 046651-046656, "MK-0936: Ninety-Four Week Carcinogenicity and
Toxicity Study in Mice", (Merck, Sharp & Oohme Research Laboratories,
antemorzem report, tables, methods, etc., 6-20-86). Abamectin, 89.0 - Sl.1%,
0 (acetone), O (acetone), 2, 4, & 8 mg/kg/day, 50/sex/group, 2 control groups
plus 12/sex/group for 6 and 12 month sacrifices. Possible adverse effect -
Increased mortality at 4 and 8 mg/kg/day. NOEL = 2 mg/kg/day. Originally
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Al

reviewea as unaccaotadle but upgradeable. (Carlisie, 8/13/86). Adaizional
aata (056, #052063), sucpiied ana study cansiderea ACCEPTABLZ.  (Car'isle,
1/6/87).

386 052063, Missing sages (2301 - 230%8), ‘nagicatas Good Laboratory 2raczicas
compiianca. (JCC, .-5-37}. '

REPR00UCTION. RAT

**014 046636, “Reoraductive Effects of MK 0936 Administered Jraily by Zavage
to Cr1:C0BS CD (SD)BR Rats for Two Generations”, (Argus Researcn Liborataries,
repart 11 #82-301-], 1984). Avermectin, no purity statad; 30/sex/grouc were
given O (sesame ail), .08, 0.12 ar 5.40 ma/kg/day oy oral gavage “ar 2
generations, 2 1ittars ser generation. Parsntal NOEL > 0.4 ma/kg, Renro NOEL =
0.12 mg/kg {pup survival and weignt). Jriginally raviewed as wunaccsotaole,
JGese, /12/86 ind JAParxer, 8/25/86. Adagitional agata suppliea, {3%6 #0£2066
and 088 # (052530, 752591) and study now ACCZIPTABLE. Possible adverse effect.
(JGee, -/8/87 /26/87, JAParker, 2/26/87).

011 046633, Summary of 714 046836.

086 052060; 058 1752530, supoiementary information: Necrapsy sn 7Q iqulits,
clinical opservazions for FJ, Fl males ana “smaies, syes - clarifiea, ing I2st

substancz purity ana stability information.  (JGee, 1/8/87 ana JAParxer,
2/26/87).

NOTE: 7he next :inree {3) studies ars prziiminary studies o stuay J14 246638
and shouid be csnsidereda supplemental, not unaccantable as pravicusiy notad.

(JAParker, 3/10/88)

015 046639, 'MK-0936: 9Jral Range-Finding Study (Multigeneration) in Rats”,
(Merck, Sharp and DOonme Research lLaboratories, T1 #82-707-3, '-é-ﬂd)

Avermectin, 94%, 12 ~emales/qroup wers 3iven Q {aqueous % v/v 2ropyiene
glycol nlus 0.8% v/v dicotyl sodium suifosuccinats), 9.1%5, 0.3, 1.3, sor 2.3
mg/mi in arinking watar For 15 days.defors mating througn day 21 of idczition.
Nominal maternai NOEL = 1.3 mg/mi; nominai neonatal NOEL = 1.3 mg/mi {nesnatai

w»eignt gain and martaiity). (Gee, 8/11/86).

009 046626, "C-J76 (8la): Jral Reoroducticn Study in Rats”, (Merck, Shara ing
Dohme Researcn Laboratories, no date, 71 #/7-712-0). Avermectin 3la, iot
Q0P22, no purity stated, i2 females/group (2 controi groups) were given 3
(sesame oil), 9.1, 0.2, or 0.4 mg/kg/aay by gavage 14 days oerore mating
through day 21 post partum; maternal NOEL = 0.4 mg/kg (HOT); Reoro NOEL = J.:
mg/kg (spastic movements of pups); no histoliogy, (JGee, JAParker, 8/8/86).

009 046625, "C-J76(Bla): Jral Reproduction Study in Rats", (Merck, Sharp and
Oohme Research Laporatories, no date, TT#:77-706-0). Avermectin 8la, lot °-20
(no purity stated); 12 females/group (2 concrol groups) were given 0 (sesame
oil), 0.5, 1.0, or 2.0 mg/kg by gavage for 1£ days befaore start of mating; 2.9
mg/kg reducad to 1.5 mg/kg after 5 doses; maternal NOEL = 1.0 mg/ka; Reoro
NOEL < 0.% mg/kg (pup weight and survival). (Gee, Parker, 8/8/86).
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EICOUCTIIN, AT

JELTA 2,341SCMER TF AYERMECTIN 20
220 377724, "Oeitz I 3-Iscmer of lvarmectin 3. lingle Zenmeriticn Iy T
atst, ‘Merck  Sharo ing lonme, TT #87-T18.3,°5/7/98). _-8352,28C-I0CN, zl.3d
sure, LT § L-332,28C-3CCNCCE, w~as zamin‘stareq Jy 3ri) Iavaqe 13 Jrougs o7 I0
Zri:Cd Q) 3R “mmaie ritz it josas of I, sesame i veniclz zmiroil, 1.26,
2.12, ana .40 mgykq/gay Trom TiFssen z2ays srior IooIsnapization larcucn 1dy
20 of “actation. Thers .erz nc 3igns ‘raiciting 3 MTD 4as acntevesg Iurtnc e
coursa of tafs study, 4ang no Treaaiment  -elaiag WMaTarvnas oy Eorseuctive

aged offsoring, wer: ~=gortsg. The matarmal ang  r2oroductive NCEL = L
mg/kg/day ‘HDT}. Sucpiementary study ~3iIn 10 agverse neaitn 2772CTs ngTaEg
Cnernot?, 2/7/90). , :

a

n

)

indings, inCiuging Irass ang nisIsmorancicgical 2ye 2xaminaticns In wein. ‘ng
) 1

o

RESRCOUCTION, AT
CIEIMETTIN
148 I8EITI, MK-333: Myitigeneration Iiuay in 2ats”, Merck Sfhars ana Icome,
TTO#78-713-3/-1, LL/LL/80). MK-33Z Tt #'t OOWO3, ICwW08, Cwi2, J0WiS, ing

COWa0, >38% gurity) was iaministarse 3y orit intupaticn I groups of 20 “imase
ind .0 maie CRCD ~ats it zoses ¥ 7 sesame 211 venicie oonorciy, 3.4, L.d,
ind 3.3 1g/kg/day. The study, +nict #ds 3esignea “or cantinucus Traatient

InroudnCut IrJquetion 3t TwQ  IIars  ‘a 23¢n o7 Tarae Jeneriticns,  was
tarminatzd  2ariy (it weaning or Ine -1 [iTlars or Tne nign IQsé gJroue, ind
fallowing Jrogucticn of tne 7-23 “fzzers “or tne 3.4 i ng 1.2 wgsg Irouos:
secause af nign -eonatit merzaifzy. 4 NOEL Isutg et 2e  zetarmined.
Suppiementa] 3Tudy 4iIh s0ssibie igverse 7eaiitn =rff2Cts  neonati. mOrti Ty
notea {G. lhernor®, 3/8/90).
146 086098, "MK-

2 tigeneraticn Stuay ‘n Rats”, [Merck Spard ina Zcnme,
TT  #78-724-0, L ) O3
i n

31
Y. MK-333 gt #'s  JOWL1Z, J0WLS, anc J0W4C, >98%
aral ‘atupaticn 2 groups ot 20 “emaie ing (T male
CRCD rats it goses iT senicie zanrtroll, ina 2.0 mg/kgsaay “or 0
w#esks, Jeginning -

Titter [F-ia). The stuay,

.-

marng ind cantinuing Iarcugn weantng T L
5 was 1esigneg  “ar  IanT nucus tr2ilment
TArougncut 2rogucIion OT  TwG 2rg  ‘n 23cn IT Iarse Ieneritions,  «as
lerminatag  24arly  secause oF  1ign neanatil mertiaiiiy fn i Zoncurvant MK-3ID
reoroqucTion stugy CJOFA Recora No. 288372) utritizing similar zosa ‘esvels
tne study under r2yiew, incr2aseq  7eonatal mortiiity was CDServes
Treatment Jroup, 3anc a NOEL could not se zetermined. Supplementai sStucy
3 possiDie aaverse qeaith 2affact  increaseq neonatal morTaliiy) nets
Cnernot?, 3/8/90).

b B
ot
[
D

[

147 DBE37S, "MK-333: Muitigeneraczion Stugy in Rars”, .Merck Shard ing lonme,
TT 479-706-3/-1, 11;11/80). MK-933 {Tct § L-840,471-3CWEL, >97.78% czurity:
was administereg 3y orai intuoation 3 groups or 20 femaie ana 10 mais IRC1
rats at gosas of J [sesame 0il venicie czontrol), 0.35, 0.1, 0.2, 3na 3.4
mg/kg/aay for 70 2ays prior to mating, ina continuing througn 2 generations, 2
iitters Jer generation. Pre-mating matarnal weight gains were requcsg “n nign
aose  grouo famales; in he F-7 affsoring, neonatal morzility was incraaseq at
3.2 anag 1.2 mg/kg ing pre-«eaning mortality was increaseg at tne hign losa. A
treatment-relateg increase in MK-333 resigues was “ouna in doth the giasma ing
‘iver. The systemic NOEL = 0.2 mg/%g/day {ragucsd pre-mating w~eignt zain);
and tne reprogucTive NOEL = 1, mg/kg/day (increaseq neonmatal morzaliity).
Suppiemental study ~ith 3 possible iaversa health effect (incr2dsed neonata.
mortality) notea {G. Chernoff, 3/12/90). g 20
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145 085373, "MK-933: Multigeneration Study in Rats", (Merck Sharp and Oohme,
TT #79-706-2, 6/18/81). In this continuation of the multigeneration study
reported in COFA Record No. 085375, MK-933 (lot # L640,471-00W51, >97% pure)
was administered oy oral intubation to groups of 20 female and 10 male r-2b
CRCD rats at doses of 0 (sesame oil venicle control), 0.0%, 0.1, 5.2, and 0.4
mg/kg/day (corresponding to <their parents dosages) from weaning through the
production and weaning of 2 litters (F-3a & F-3b). Pre-mating parental weight
gains were reduced in the mid and high dose groups; mean live litter size and
pup survivability were decreased, and <idney cysts increased in the high dose
group offspring; and & treatment-reiated increase in MK-933 rasidues was
obsarved in the plasma and liver. The systemic NOEL = 0.1 mg/kg/day (reduced
pre-mating weight gain); and the reproductive NOEL = 0.2 mg/kg/day (decreased
litter size and increased neonatal mortality). Supplemental study with 4
possible adverse health effect noted (G. Chernorf, 3/8/90).

147 086099, "MK-933: (ross-Fostering Study in Rats”, (Merck Sharp and Jonme,
TT #79-710-0, 11/11/80). MK-933 (lct # L-640,471-00WEl, >97.78% purity) was
administered by oral intubation to groups of 40 female CRCD rats at doses of O
(sesame 0il vehicle controi), or 2.4 mg/kg/day for 61 days orior to mating,
and continuing through day 20 postpartum. Within 24 hours of birth, all the
litters were cCross-rostered into ! of Tour groups: group 1 from treatad aams
to treated dams (treated 2 treated); group 2 control — treatsg; group 3
control » control; and group 4 :treated - control. The study was terminated 13
weeks postpartum. Pup mortality was significantly increased between days 3
and 14 postpartum in groups ! ind 2 ana oup body weights were decrz=asad. 3ody
weights through wesk 13 were also decreased in groups 1 and 2, as w~ell as in
group 4. The results of *=his study indicate that the neonatal mortality
opserved in the other rat reproduction studies may be attributed o postnatal
exposure to the tast compound through maternal milk. A reproductive NOEL
cannot be established from this study. Supplemental study with a possibie
adverse health effect (increasad pup mortality) noted (G. Chernoff, 3/12/90).

147 086100, "MK-933: Metabolism Study in the Rat", (Merck Sharp and Dohme, TT
#79-711-0, 11/11/80). Tritium labeled MK-932 (7ot # L-638,709-11X0, 97.6%
nurity, specific activity of 0.2 mCi/mg) was administered Dy orai intubation
to 2 groups of & female CRCD rats at doses of 2.5 mg/kg/day. ~reatment was
administered to a chronic group 61 days prior to mating through 3ay 9
postpartum, and to an acute group ‘rom days i through 9 postpartum. In the
chronic group, MK-932 plasma ievels increased until treatment day 10, arter
which time they remained relatively constant except on postpartum day !, when
they were significantly higher. Throughout the study period, erythrocyte
levels were ane-haif to one-third the piasma levels. In the acute group,
plasma levels increasad with length of “reatment, and reached - chronic levels
on postpartum day 10. MK-932 tissue levels were highest in the kidneys from
chronic group females, and were lowest in brains from both groups of femaies.
Milk levels from doth groups were 2 to 3 times higher than the corresponding
maternal plasma levels on day 4, 6 and 10 postpartum, and pup consumption
approached the LD-20. Pup plasma levels increased dramatically from days 1-6
postpartum, and were approximately 3 times higher than the maternal plasma
level by day 6. Both liver and brain MK-932 levels paralleled the increase in
pup plasma levels, with the brain reaching its highest concentration on day 6
postpartum, after which time it dropped to approximately cne third the plasma
level. Supplemental study (G. Chernoff, 3/12/90).

144 085366, '"Developmental Changes in Metabolism and Transport Properties of

Capillaries Isolated from - Rat Brain"®, A.L. Betz and G.W. Goldstein, J.

Physiol. (1981), 312:365-376. Capillaries were jsolated from the cerebral

cortices of an unspecified numper of SD rats, at !, 5, 10, 15, 21, 30, and 45
A
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JaTTErns WNICT Mady e ~21&l2Q IO Inanges in 3iccg-araia zarrier ermezn’ iy
during seveicoment. lupDiementi! journal arzicie {G. Chermoff, I/12/9C°.

1dys ¥ ige, ing ;!ve<::aa‘=d *Jr the time in Jeve:coment 3T MeTiIIC L ind
ITANSCOrT 3iSDeCII oY tne 2iced-drain sarrier. A8 72SUNTS ‘ngiciizz &t
varicus isoecIi T ariin capiiary functions snowed 17sTinCt leve Jomentd.

144 GBEZET, '”n':aeqy =f ne 3lcca-3rain 3arriert, 4.2, Saungers, 4. E
Res. {1977}, Iuppi:323-320. The 7morgnoiegy aT Jeve l0DMENt 3F Ine 3.00Q-3ri’
and 5ic0g-<3iF 2@r-iers, the development of he Jéooa—arafn jarrier 12 <on
alectraiytas, :ne jenetration of arotzin From plasma ‘ncs 2SF ang arain ‘o
fetal sneen, iana Ine affacts of igversa coneitions 3n darrier permeint ity
during geveicoment, are all raviewea in zInis arzicle. mong Ine many
conciusions raacned, s chat tne criticai serica “or Ine development i 3
numper 3T 1ifsrant  3l0cd-drafn 3arrier mecnanisms CIurs dertween 30 ing 7O
days gestaticn ‘n sneen, ind auring Ine necratai seriod in rats. Supoiementi’
journal articie /%. Zhernofs, 3/12/980).

144 288371, 'Sifzczs of Ivermectin 3n Reprocuction ana  Vegnatal Toxcity  Ga
Rats”, (G.R. Llinkas, 2.4. Minsker, anc R.7. Roperzsan; submitisa  Tor
pubiicition in “30a ing Chemicil Toxfcalcay, no gate  Iiven).  Tnis %r:‘:ia,
submitisd or upiication, ‘s 1ased on 3 stuaies (C2FY Recora Nos. 188371
08837%, ina J86098-386100) '<stad anove. ~his ‘s supoiementil ‘nrormaticn ing
N0 WOTXSiesT nas lesn Jrovigea [G. lhernofT, I/12/90}.

SUMMARY of Ivermectin Rat Resroduction Studies: lamoining ine zata :rsvices
in CDFA  Recoras 385375 ana 0853737 ana considering Ine z3ilective atz T-om

’

Jenerdtions {2 “itzars per generaticn), zhe ~asroquctive NOEL = 1.2 1g/kg/1ay,
T

and in idverse aealth =ffact {incraasec 1eonat il merzaiizy; ‘s nctag. e
cross-Tsstaring stuay ‘n ZJFA Recora 186099 ‘n ;cata 14T tne igverse 3F%acs

-~

is 3 jcstnatal zvent, oaccurring in the =23rly  stiges 3t Cactation. The
metaboiism stuay in (DFA Record 286100 a2emonstrates zhat the ‘ave’ 7
Ivermectin  in matarnai milk is  aporoximataiy 3 Iimes nigner Inan ‘n oIn

matarnal Jiasma, suggesting that the perinatii oups irs  lansuming  uantitiss
of Ivermectin ‘n ne LD-30 range. Sinc2 Ine 3icca-arain sarrier is et Tyl
aeve’ooed ‘n the neonatal -at (COF1 Recora 188367, ‘T ‘s aypotnestIsg  tnat

The Ivermectin ‘n the actating dams Wik 2as3&$ I3 Tne Tegnati’ cuc inc
antars e Jriin, thereny, r2suiting in Ine pserveg neonatal morTi Yty G.

Cnernof?, 3/14/90).

TERATOLOGY, AT

**032 J46629, 'I. Jral lange-finding Stuay ‘n Pregnant aTs ing  Oral
Teratogenic Stuay ‘n Rats®, (Merck, Shara ind Jonme Res2arcn  _iporitaries,
resorss o #82-705-1, #82-705-3 11-10-82). Avermectin, 24%, 2il0T stuay ~itn
i0/groun 3t 0 sasame 311), 2.25, 2.3, 1.3, ind 2.J mg/kg dy gJavage zays 3 -
17, * 3eatn at 2.3 mg/kg. Fuil Stuay witn 2%/group at J (sesame 2%°°, .4,
0.8, i.6 mg/kg oy aral gavage 2ays 9 - 93 nominal maternal NOEL = 1.3 nn;<c

nominal terato/fero NOEL = 1.6 mg/kg/day. oJriginally reviewed as unaccaptanie
but upgriaeadbie, .Gee, 3/8/86 and JAParxer, 3/28/86. Adaitional data ~ecsiveq
(057 # 082070 ana 058 # 052581) made study ACCZIPTABLZ. No adversa affac:t.

(GAParxer, 2/25/87).

087 Q%82070, Suppiemental information: Inaivigual “erxai cata by zam ing
inaiviquai clinical spservations <or ailet study 7 82-705-1 and “or stuay
TT 82-708-9. {Parver, 2-26-87),

08 0‘2‘81, Anaiysis of dosing susoension “or Teratogenic study in rits 032
0468%3). {(Parxer, 2-26-87) | EE
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032 046657, "txploratery Teratalegy Stugies in the Rat,” { Merck, Shars ing

Donme Ressarcn Laporataries, repor: 77 77-701-0" 4-21-32). Avermeczin 21z inc
purity siatag), range-7inding STy, 20 famaies/group (2 <controls) 3iven 9
(sesame 0i1), 0.8, 16 or 2.2 mg/kg/day by oral gavage on days 5 - 133 2
deaths at the nign dase, materwal NOEL = 1.3 mg/kg, ieratogenic YOEL not
estaplisned since oniy contrgl ing nign gose fartuses were 2xamined 7or
viscaral ang skeletal findings, GZxternal caratcgenic NGEL = 1.5 mg/kg.

Suppliemental.  (JG 8-3-86, JAP 3-28-36).

010 46628, Fourtesn-Wesk Oral Toxicity Stuay in Rats Following [n  Utero

Exposure. Suppliemental histoiogy. No raview/worksneet. {Kisniyama,
11/14/88).

TERATOLOGY, RAT
JELTA 3,9-ISOMER JF AVERMECTIN 81

120 071743, "Delta 32, 3-Isomer, Avermectzin 3, Oral Jevelopmentai ~oxicCity
Study in Rats“, (Merck Sharp and Jonme, 7T #87- "‘ -3, 5/7/88). L-322,280-
Q00N, Lot # L- 6:2 280-000N0QS, 91.8% sure, was administared Dy oral gavage oo
aroups of 25 Cri1:CD (SD) 3R mated rfemale rats at doses of O (sasame 27l
vehicie control), 0.25, 0.5, and 1.0 ma/kg/day an aay 5 8-17 of gestation.
There were no signs indicating a ¥T0 was icnievea during zthe stuay. shiie
maternal weight gain was significantiy increases at 3.2 ina 1.0 mg/xg Juring
the treatment period, tnere wera n0 adverse treatment r=lateg matarnal or
developmental effects reportaa. Matarnai and develoomentai NOEL = 1.2 mg/kg
(HDT). Supplemental study with no adverse health affects noted (G. Chernort,
3/7/90).

TERATOLOGY, RABBIT

**()32 046660, "II. QJral Range-finaing Study in Pregnant Rapdbitis ind
Teratogenic Study in Rabbits"”, ‘Mefc<, Sharp and Jonme Research Laporitiries,
report 11 #82-706-1, +82- 706- 3, 11-10-82, Range-7inding at O (sasame 2%,
0.5, 1.0, 2.0 or 3.0 ma/kg/day >y gavade on days 6-18. Fuil study at 3, Z.3,
1.0, or 2.0 mg/kg/day by gavade on days 5-27. Matarnal NOEL = 1.0 mg/kg/aay,
Teratogenic NOEL = 1 ma/kg/day. <Originally reviewed as unacceptabie Jut
upgradeable, (JG, 8-8-86, JAP, 3-28-36). Additional data were suppiiea [ J57
# 052071 and 098 # 052%81) and the stuay is considerea ACCZIPTABLE. No aaverse
effect. (Parker, 2/26/87).

057 052071, Supplemental information: ndividual fetal data bHy cam 3ng
workbook pages with ciinical obsarvations and food cansumption data. {Parxesr,
2/26/86)

058 052581, Dosing salution analytical results. (Parker, 2/26/86).

032 046658, "QOral Range-finding Exploratory Teratology Studies of Avermectin
B8la in the Rabbit ", (Merck, Sharp and Oonme Resesarch Laboratories, reoort 17
76-724, 77-702-0/1", 4/21/82). Avermec;1n 8la (no purity stated, no Jot
number), Pilot at 0 (sesame oil), 0.29, 3.5, 1.0, 2.0 and 4.0 mg/kg/day. Fuil
study (2 studies with a combined total of 25/dose group, 2 control groups)
given 0, 0.25, 0.5, or 1.0 mg/kq/day by gavage on days 7 - 16. Apoarent
maternal NOEL = 1.0 mg/kg, apparent developmental NOEL = 1.0 m/kg. (JGee, 3-

8-86, ‘JAParker, 8-28-86). i
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TERATCLCGY, MIZZ,) I7-1 striain

009 046822, "Orz’ Tzratcgenic ZIvaluation ‘n Mice”, Merck Spars ing lonme,

rs
~200rT 7. #76-722-2,0,2/3, ac zatz Iiven). Avermeczin 213 ang 32 -6 SurTy
g :

)<

Jiven), 2 reniiczzz stuagies, «'In .2 zma LI /grous = 25 Total. ziven o
'sesame i, .1, 1.2, 3.4, or T.Z maskg/cay 3y Javade tnolays & - I, Tir
3ia, Matarnal NCEL -« 2.1 mg/kg ‘mor=z’izyj, Tzrazogenic NCEL = 1.2 mg/kg. Cor
32, Matsrnai NOEL < mg/kg, "=ritdgenic NCEL = 3.1 mg/kg. Trzmors it =

-
-

z

SN o-

4qo0ses, n0 "20rd =£T2CIS nota4. L eft jalata saen in “atysas. lange Tincing
studies Zanauctag 2 3.0 ﬂQ/kG/day #1732 Tremors, <Oma ind Jeiath is  Ine

5 GPS
3T maternal 7ToxiciIy.  Adverse effect. Inizially ravieweg is Jnacsectao'
See, 8/6/86, JAParxer, 3/28/86. 3laci:zicnal 1ata suomitIaa, 287, & 18207
{indiviquai 72tal zpcservations ina : ‘nicii :oservations;. Anaiysis 3t z26s'n
solutions was not sertormeg.  Stuay STo_. NOT  ACTIZPTABL:. CCAParxer

1/12/87).

J87 082072, Supbpismentii infsrmation: ‘ngivigual f=2t3l oQ0sarvaticns  ing
ciinical sosarvations. {Parxer, .-12-37).

009 046623, *Orai Tsratogenic Ivaivatisn ‘n Mics”, /MET:K, Snhars ing Jcrme,
2 \
< ) /

3

gavage 1ays bo- -E; Gw prcqnanC/ itz matsrna: NOEL = J.3f5 ma/kg; nc 1
fatuses 10 z3rat NCEL 3vaitabis Jue 2 Tack of Jarta. Suppiementai.
3/6/86, 3/13/87 inc >zirxer /--/87‘.

renort o #77-705-3", no qat2); dvermeczia 3., ‘no Jurity statag); 20/9rcuc
2x20 far zontrois; wers given 3 ‘sasame 2%, 331, 2.2, D.i or 2.3 mg/kg zays
3-i% Dy oJral gjavage; Matarnal NOEL < 3.l mg/kg {tramors); “erzt NCEL = 2.2
mg/Xg (cieTt palarts: adverse arffect.  Jbgriaeipie -r1-'a77y ~ayiawes 1S
undccaotipie; ses, 3/6/86, 23r<er, 3,79/86. lacitiona 1ata suomicIaa, .o,
7046629 [Tetal gpservations}. Adnaiysis ar 10sing soluticns was not Jertlries.
Stuay sTiTT ONOT ACZISTABLE.  /Parcer, 112,97,

209 046621, 'Ten-zay lral Toxiciiy Sfugy ‘n Sregpant Micz!, ‘Merck, Sharo  inc
Jonme rsport 7T # T-717-1%, A0 gazsd. Avermectin 3., 10 Jurity statac: 26
per group given 0 ‘sasame 01') 1.028%, 1.080, 3.07% or” 2010 ma/kg oy sri

i
o3 fa0 (D e

i
¢

310 046030, 'Ten-aay dietary MaterncTixicity stugy in Micz!, ‘Merck, 3perc,
ina Jonme, '=Dor’ T 33-705-1, _3g84r, lvermeczin 3iDDrox: ma:-?f 38%
“ritiatag it > 98%), nominat J icatonel, 1.1, .3, or 1.3 mg/kg/aay, ays -
LS ‘n ne giet: Y0EL = 3.1 mgskg/aay ‘ictually, J.36 zue o 1iet intike ing
contant,. Suppiementii. (Ges, 3/7/86).
TCRATOLZGY, MCUST CF-1 Strain
JELTA 8,3 IIOMER IF AVERIMECZTIN 31
**036 046683, "S,: Isomer r Avermectin 31 Matarnotaxicity ang ~2ritdiccy
Studies*, (Mercx, Sharo & DJanme, -~soort T 34-722-5, .-3-36). 8, 3-

Avermectin 3,3, 36%, (-632,280-00N); 3-13 “emales per gJroup given 2 (sasame
oil), 1.3, 3.3, 6.28, 25.0, or 20 mg/kg/day, 5-i5 of GESuatxOH‘ no survivors
in > 3 mg/kg; NOE_ s not 2astabiisnea; 24/83 Fatyses in 1/7 litters naa cler:
salate in _.Z mg/kg adverse effect}, 3 in caontrol; originally reviewea is
uynacceptapie. Ges, 3/8/86, 33rk~r 29/86. Additional gata supplteaq,
analysis 27 10sing sciutions, 083 7 252 ina study now ACCIPTABLE. (AP

3/13/87).

(l’\-
(n
O oo
r\)\

**036 046684, "Ora! “atarnotoxicity Stuay in Mica”, (Mercx Sharp and Jaonme,
regort 7 34-722-1; 1/8/86). 8,3 Iscmer of avermectin 3, 99%); 12 females
per group were given J (sesame ai)

~

), 3.35, 3.:0, 0.50 or 1.0% ma/kg a3y oraigo

-



gavage days 6 - 15 . Terato NOEL = 0.05 mg/kg (Cleft Palate)(adverse effect);

maternal NOEL = 0.10 mg/kg; ORIGINALLY rzviewed as unacceptable (missing data,

animal number). Gee, 8/8/86, Parker, 8/28/86. Additicnal data received, 058
# 052582, analysis of dosing solutions and study now ACCEPTABLE. (JAP
3/13/87)

**(46632, "8,9 Isomer of Avermectin B1 {1-532,280-00N) III Ora}l Teratoiogy
Study in Mice, T7 #85-710-0."  (Merck, Snaro and Oohme, 1/8/86). Avermectin,
8,9 isomer of B,, 99% purity, 25 females per group were given 0 (sesame
oil), 2.015, 0.03 or 0.06 (nominal) mg/kg/day, day 6-15; by oral gavage; study
to confirm NOEL values; maternal NOEL > 0.06 mg/kg, developmental NOEL > (.06
mg/ka; initially reviewed as unaccantanle but upgradeanle with a possible
adversz effect of axencephaly and a NOEL of 9.015. Incidences of clert palate
were 0/22, 1/22, 0/23 and 0/22 for controi through high dose. Gee, 8/8/86,
Parker, 3/28/86. Additional data recaived -znaiysis of dosing solutions, 058
# 082532, and study now ACCEPTABLE. (Parker 3/13/87). Record 073797 in -139
contains nistorical control data for exencaonaly and cleft palate by Jitier
and by fetus. Reconsideration of the study {inds the exencephaiy not cliearly
treatment .related and there was no adversa affect at the doses tested. (Gee,
6/15/89)

**036 046686, "Oral Teratoiogy Study in Mice", (Merck Sharp and Oohme, report
11 88-710-1, 1/18/86). Avermectin, 8, 3 isomer of Bl, 99%; 2% females per
group given 0 (sesame oil), 0.01%5, 0.02, 3.1 or 0.% mg/kg/day by oral gavage,
days 6-15; maternal NOEL = 0.1 ma/kg {ncminal) (1 death at 0.5 mg/kq),

Oevelopmental NOEL = 0.03 mg/kg (nominal)(adverse effect of cleft palate);
initially reviewed as unaccaptable but upgradeable. Gee, 8&/8/86, Parxer,
8/28/86. Additional data recaived, 058 0825392, analysis of dosing solutions,

and study now ACCZIPTABLE. (Parker 3/13/87). Initial review indicated a NOEL
of 0.015 mg/kg based on exencesnaly. Submission of 073797 on -139 contains
historical control data for eoxencephaly and cleft palate in CF1 mice.
Rereview finds that the exencenhaly is not dose related and the incidence
falls within historical control range. The cleft palate remains as treatment-
relatad adverse effect. (Gee, 6/16/89) INGEL correctad to 0.03 (Gee, 5/8/92)]

058 0£2592, Analytical resuits for mousa teratoiogy studies conducted with
delta 8,9 isomer of Avermectin 31 (7T 84-722-0, TT 84-722-1, TT 85-710-0 and
TT 88-710-1). This information is :urr‘c1ent to wupgrade the studies to
ACCZPTABLE. (Parker and Ge=, 3/13/87)

057 052073, Merck Sharp and Donme discussion of exencepnaly and cleft palate
in mice treated with delta 8,9 isomer of Avermectin Bl. Selected Jourﬂa1
articles. No Worksheet. (Parker, 1/12/87).

096 No record number: Merck, Sharp & Ocnme Letter 8/19/87. EPA appraisal of
teratogenic  response. No change 1in status. No worksheet. (Parker,

11/22/88).

139 073797, Rebuttal and historical control data for exencephaly and cleft

palate by 1itter and by fetus. Document contains a letter from Or. William J.
Scott, Jr., University of Cincinnati, giving his opinion of the results of the
mouse studies. He agreed with Merck scientists that the exencephaly did not
appear to be treatment related but the cleft palates were due to avermectin
exposure. No worksheet. CDFA response in R890616. Gee, 6/16/89.

SUMMARY: CDFA has examined EPA's discussion and the historical control vaiues
previously submitted. CDFA still maintained the developmental NOEL of the
delta 8,9 isomer is 0.015 mg/kg/day based on exencephaly (Parker, 11/22/88).
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Jakc _J.,

ATTA Ine suoMISSIicn ST TUCH mors CImMoisia aisTorical CInToTi gdata ITver rg
1978 <5 1G8%, Sy ‘nctviaual stuey, io~zevaiuaticn ST INE 2XENC20NE -y TnCTZencE
#&S Tage. .OFY 70w ISRCUrS Tadl Tne cesuTIs oire sguivoci’ it Jest ing ¢ IGsé
r2SDCNs8 T &S T3unc. 17 aaeition, 2xamination If the atsiirical ciport fati
inaicatas Ine Jercaniice o7 17Ilars wila zxanceona’y S 41170 the ringe.  I°°
3i1SC  IONC uCBZ TR&T IT@ 3Xenc2Tni./ ~ad "0t TrezTment r20iIzg - sas 68 Zas
6/.6/89). '
TIRATALIGY, MICE
0LAR JESRADATZS IF ABAMEZTIN

120 271746, '_-330,!C6 (Polar legragatas “rom Tain Film Jiga Photcysti Tral
Jevelcpmentz: —Qxicizy Siudy in Micz', 'Merck Shar: and lJonme, FE7-T17D,
5/7/88). .-330,10€&, _at ¢ _-3Z0,206-30N00L, :urity ict zerarm inez, was
agministarsa 2y ori: Javage I3 Ircuos 37 28 I-1:CF-0 3R famaie mic2 3n zays s-
1% of gestation it 10%es af 2 ‘venicls IsnTrol - 3.: metnyicailuicsa., 2.2%,
3.2, ana 1.2 nq/kg/aay Therz werz 7¢ signs inaicating 2 MTD was :cniaves
aquring the ZIourse o7 the stuay. 4 siignt, non-significant ‘ncrease "o Clar:
Dalat= at ‘ne nign JOSC #d8S NoT Isnsigera2g T3 DJe <Ir2atment -elac2gq. nrers
werg no otner matsrnal 3r develoomenta! 2psarvaricons suggestive of i Iraatment
~eiatad affscI. Matesrnal ana  ieveicomentai NOEL = ..3 ma/kg;2ay  H0T
Suppiemental sTudy witn no adverss 1eaitn aFfacIs t0T2g ca. -hernorT, D00 G0
121 371747, 'Cra Jeve'comental Tcoxicity ‘a Micz, .-33C,26F  Citrus lerivec
Abamezzin ?ﬂzar Jegragatas)”, :Merck Shard ind Jonme, 70 #88-713-3, 11 1.88%.

t-330,463, -3t # _-330,463-000S001, surity not zetarminea, «as idminisIizrag 2
groups of 2% matsc criilf-i 3R Famate mice oy Jral Javage an lays 3-1% o7
gestation it J ”ven?c?b control of 3.3% metnylicsi’ulose), 3.2, 003, ima L2
mg/xg/day .csntaining concentratag metnano! wasnings  Ttom tne syrTics of

venicie tastag citrus, --930,462 czarrier venicie, it doses o7 20, 220 zna 20C
ma/kg, raspectiveiy). Two adgiticnal zzntrol groups Tr2ataz #itn LOC ina 2GC
mg/kg L-330,162 carrier venicle ~erz 3lsg :3st2a. At 23¢n T Ine Torse
traitment J0S&s  t2sT22, thers was i 3:ignt n“on-significant  Zecraise o
matarnal ~eignt n o 72 3sTADiCsa o MTD,

Jain. This wds ¢t surficient 2vigencs I 3st
No <reatment r2'atzq Jeveloomentii “ingings w~ere Zpsarveq. Matirs
Jeveicomenta! NOEL = _.J mg/kg/cay . H

nealth affaczs notzq /&. Chernofs, i/

T0). Suopiemental stucy ~ith "o iaverse
7/90)

ot

121 371748, 'Abamectin 29dlar Degracatas Jeriveg “rom Citrus ~ruitls “2r ise o
Toxicity ({Teratoiogy) 7esting®, Merck Shdaro and Johme Reseircn _iperitaries,
PLM#-3,-1, 11/8/88). Three remorts jescribing tne generation and ‘saiazicn of
poiar degriagatas ot dbamectin ‘n Iiirus, ~nicn were usag “Or Ine arits.ogy
stuagy in C3FA Recorz No. 071737, Supoiemental informaticn, nC  «Cresneet
orovided (G. Chernof?, 1/14/90).

IENE MUTATION

Q09 046621, 'Salmoneiia’, (Mercx Sharo ind Jonme 1976). dvermeczin 3, 7c
ourity statag, - rat [iver activation - aroclor or pnenoparaital-inducs a" ct
00PQ2 3t 3, I, 10, ar 200 ug/piats, lot J0PO8 at 23, 20, 200, or 2000 ug/piats:
strains TAL337, TA92, TA98 ana TAIQO; UNACCIPTABLI and NOT JPGRADEABL: Gee,

8/£/86).

33 046663, “Saimonelida Strains TA1Z3S, TALS37, TAl338, TA98 ina TALCQY,
(Mercx Sharp & DJonme - 1982). Avermec:zin, 34% puri:y, - rat  iyer
activarion; J, 100, 300, 1000, 3600 or 30,300 ug/plate in triolicate, . Trialseg

— - :ﬁ.



0pt 3t 3000 ana 15,200 ug/piat2; no =avidencz 2f ‘nCr2ased raversicn
inccmpiera (no inaividual 2iate czunts); UNACCEPTABLZ  /Zee, 3/1/26;
**033 046664, 'Chinese damstar 79 l2lis?, ‘Merck Snars ing Jonme - .382; 2--
36). Avermec:in 34% ourity, - S5-3, raz Tiver, Two Irials; 0, .33, 2.24,
0.045; 0.05 mM - S-3; 2, 1.002, 3.J04, 3 0C% ang 0.006 mM,-S9; no ‘ncr=2ise n
mutarion frequency I3 Iytotoxic zsncantrations; ACCZRPT ABLE. (Gee, 3/1/36).

033 046667, 'Salmconeiia, I Strains’, {Mercx Sharp & Jonme - 1886). ivermectin,
89% opurity, ‘ALS3E, TAL337, TAIZE, TAY8, "ALQO - Na iC"vatlon J, .00, :00,
1000, 3000 or 10,200 JG/DldEE; no incrazasaq reversicon rite; UNAC::T“iBLE ing
NOT UPGRADEABLE. (Gee, 8/4/86).

**033 046608, "Saimoneila”, ‘Mercx Sharp % Jonme - 1986). Avermec:zin, 34%
purity, TALS3E, TALS37, TALSZ8, TA98, ang TALOC + rat liver activation at 3,
3, i0, 30, 100, or 1060 ug/piatz °n cripiicat2; no evidencs of ¢ncreisad
reversion rata. Cansideraa ACCZPTABLE ilang with other studies in Saimonei:a.
(Gee, 8/5/86).
SENE MUTATION
JE_TA 3,3-7SOMER or AVERMECTIN

120 371742, ".322,280 [Deiti 3, 3-Isomer, Avermeczin 3., Hicrooial
Mutagenesis Assay ‘Mercx Sharg ing Jonme, TT #87-3046, 3/7/88).° leita 2,3
isomer ar MK-OQJG 91.5%; zastaq with Saimoneila typnimurium striains TALZZE,

TA97a, 7A98 and TAlOG and ~ith Sscnericnia 2211 strains WP2, WP2 uvrd, P2
uvrdA  pKM10Ll; testeg with iana without Aroclor i254-inguc2a -3t ‘iver
activation; at 0 (DMSQ), 10, 30, 100, 00, 2000 or 2000 3/plata, =:ripiicats
plates; orecipitate “ormed at 3000 a/pta;=' no inaividual plate counts, Teian
only; no evidence of an increase in reversion rate in  iny  sirain.
Suppiemental study an isomer. {Gee, -/12/90)

SENE MUTATION
20LAR JE3RADATES CF 3BAMECTIN

120 371745, "L-930,406 (Poiar 2Jegradatas ~rom Thin “°im 3Jisn 2hotoiysis:
Micropial Mutagenesis Assay®, IME" x Sharp and Dohme, 77 #87-3047 % #87-30%3,
6/7/88). L-330,406-J00NCO1l, a1oiar degricates from MK-J936; c2ast2g w~1Td
Saimonella typhimurium strains TAlS35, TA97a, TA98 ana 7TALI00 ina witn
Eschericnia coli strains WP2, WP2 uvrA and ~P2 uvrA pKM1Ol; with ana w~ithout
Aroclor 1254-inducaa rat liver activation; concentrations or J {3MSD), .C,
300, 1000, 3000 or 13,000 g/piats, triplicate plates, 18 hour ‘ncupation;
precipitation at <the nighest concantration but no svigence of Cyrt3taxicity;
two trials with activation; positive contro:s gave axpectad resyits without
activation but not with activation in Irial 1, nencz zhe repeat; no Ciear
increase in reversion rate. No indiviaval olate counts. Supplemental study.

(Gee, 3/12/90)

l'l

CHROMOSOME £7=:CTS
033 046666, “Chromcsome-in vivo Mouse Chromosoma! Aberrations”, {SRI-1983).
Avermectin, 94% purity, 0, 1.2, 4.0 or 12.0 mg/kg by oral davage o .2
(control) or 8 (tast group) maie mica; sacrificed at 6, 24 or 48 nours; no
evidence of increase in aberrations; pilot study incluaed; UNACCEPTABLE out
UPGRADEABLE. (Gee, 3/4/86). .
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**033 046669, "Chromosome-in vitro Aberrations®, (Merck Sharp & Oohme-1986).
Avermectin, 94% purity, CHO-WBL cells; + rat liver activation -beta-
Naphthaflavone and phenobarbital induced; 0, 0.0l, 0.015, and 0.02 mM scored
at 10.3 and 24 hours -S9; 0, 0.0C%, 0.0i0, 0.015 or 0.02 at 10.5 hours +S9; 3
hour exposure; no zvidence for increased aderrations to cytotoxic levels;
ACCEPTABLE. (Gee, 8/5/86).

INA DAMAGE

**033 046665, "844 MUTA-DNA; Alkaline Elution with Rat Hepatocytes", (Merck
Sharp & Oohme, in vitro (7782 8520, T182 8523, TT82 8525 and TT82 8526 - 1982
and in vivo (7783 8302 - 1983)). Avermectin, 4 in vitro trials at 0 to 0.6
mM; 1 in vivo trial in rats; at 10.6, 3.5, or 1.06 mg/kg/male rat by oral
gavage; 3 hours exposure 1in both types; no increase in SS breaks without
increased cytotoxicity in vitro; no effects in vivo; ACCEPTABLE.  (Gee,
8/1/86).

NEURQTOXICITY

Not required at this time.

OTHER '
CLINICAL, IVERMECTIN

144 085368, "The Chemotherapy of Onchocerciasis X. An assessment of four
single dose treatment regimes of MK-933 (Ivermectin) in human onchocerciasis”,
(K. Awadzi, K.Y. Dadzie, H. Shulz-Xey, D.R.W. Haddock, H.M. Gilles, and M.A.
Aziz; Annals of Tropical Medicine and Parasitology, 79 (1):563-78, 1985). A
publication with supplemental ciinical information. No worksheet provided (G.
Chernoff, 3/14/90).

144 085369, “The Effects of Ivermectin on Transmission of Onchocarca
volvulus", (E.W. Cupp, M.J. 8ernarde, A.E. Kiszewski, R.C. Collins, H.R.
Taylor, M.A. Aziz, and B.M. Greene; Science, 231:740-742, 1986). A
publication with supplemental clinical information. No worksheet provided (G.
Chernoff, 3/14/90).

144 085370, "Comparison of Ivermectin and Diethylcarbamazine in the Treatment
of Onchocerciasis", (B.M. Greene, H.R. Taylor, E.W. Cupp, R.P. Murphy, A.T.
White, M.A. Aziz, H. Shulz-Key, S.A. D'Anna, H.S. Newiand, L.P. Goldschmidt,
C. Auer, A.P. Hanson, S.V. Freeman, E.¥. Rener, and P.N. Williams; New England
Journal of Medicine, 313 (3):133-138, 1985). A publication with supplemental
clinical information. No worksheet provided (G. Chernoff, 3/14/90).

144 085372, “"Mectizan (Ivermectin, MSD)", (Merck Sharp and Dohme Product
Monograph). Supplemental clinical infotmation. No worksheet provided (G.
Chernoff, 3/14/90).
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ESTIMATION OF EXPOSURE OF PERSONS IN
CALIFORNIA TO THE PESTICIDE PRODUCT
AVERT PRESCRIPTION TREATMENT 310

BY
Tareq A. Formoli, Associate Pesticide Review Scientist

October 2, 1991
Revised March 11, 1992
Revised May 25, 1993

California Environmental Protection Agency
Department of Pesticide Regulation
Worker Health and Safety Branch
1220 N Street P.O. Box 942871
Sacramento, California 94271-0001

ABSTRACT

Avert Prescription Treatment 310 is a dust formulation that contains 0.05% abamectin Bj. It is recommended
for use by commercial applicators to treat homes, and commercial and industrial buildings to control roaches. In
addition to the applicators, the residents, especially children could be exposed to abamectin B following
residential application. Two scenarios have been used to estimate exposure to children. Applicator exposure was
estimated using surrogate data.

This report was prepared to be included as an exposure assessment in the Department's risk characterization
document for Avert Prescription Treatment 310. '
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Exposure Assessment for Avert Prescription Treatment 310

October 2, 1991
Revised March 11 1992
Revised May 25, 1993

Introduction:

The subject product is a dust formulation that contains 0.05% abamectin Bj. It is labeled for crack and crevice
uses in homes, and non-food/feed areas of commercial and industrial buildings. The label specifies "Do not
apply where children are likely to come in frequent contact with treated areas. Any powder visible after
application is complete should be brushed into cracks and crevices or removed. No generalized dusting should be
done in household areas accessiblie to children or pets”. Studies have shown that not only the applicators but the

residents, especially children, are also exposed to pesticide residues following residential application of pesticides
(1, 2).

Estimate of Infant Exposure:

Indoor residue monitoring has shown 42 ng, 3 ng, and 3 ng abamectin per 100 cm? on horizontal surfaces
immediately, 24, and 72 hours respectively after application of Avert Prescription Treatment 310 (3).

Children spend much of their time on the floor and their tendencies of hand to mouth contact and pica are a
recognized potential route of exposure (4). A model that has been used to estimate dermal exposure from indoor
surface pesticides in the absence of any data is the equilibrium mode! (5). It assumes pesticide residues on a
surface come to equilibrium with residues on the body, so that dermal exposure is equal to the human body
surface area exposed. Based on this scenario, the estimate of unclothed infant's dermal exposure to abamectin
will be 1.64 ug the day of application and 0.12 ug the following day. Considering infants' (9-10 months old)
movement and pica behaviors, it is conceivable that 50% of the dermal exposure would occur on hands and
eventually be swallowed each day. The remaining 0.82 ug and 0.06 ug abamectin residues on the skin on the day
and on the following day of application could be absorbed at a dermal absorption rate of 1% (6).

Indoor ambient air momtormo unmedxately, 24 and 72 hours after application of a 0.05% abamectin dust have
demonstrated 0.9 ug/m3, 0.3 ugm-’ and 0.1 ug/m3 residues i m the air, respectively (3). Infant respiratory
exposure was calculated based on average residues of 0.6 u,/m in the air on the day of application and 0.25

ug/m on the following day. Breathing rates were assumed to be 4.2 liters/minute during light activity and 1.5
liters/minute during rest periods (7).

Estimated oral, dermal, and respiratory exposure of infants to abamectin as a result of residential use of Avert
Prescription Treatment 310 is summarized in Table 1.

b
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Table 1

Route of Exposure potential Exposure Absorbed Daily Dosage
(ug/infant/day) (ug/kg/day)

Day 1 Day 2 Day 1 Day 2
Oral 0.82 0.06 0.09 0.007
Dermal 0.82 0.06 0.001 0.0001
Respiratory 2.50 1.03 0.14 0.057
Total 4.14 1.15 0.23 0.064
Two-day Average 2.64 0.147

Based on: Infant body surface area of ~3900 cm? (7), bedy weight of 9 kg (1), 100% surface residue transfer to
skin, 1% dermal absorption (6), oral absorption of 100%, respiratory uptake of 50%, 12 hours of light activity
and 12 hours of rest.

Formoli, WH&S, 1993

The most refined estimate of human exposure to surface residues comes from work done with adult humans
who's exposures were measured after defined contact with a pesticide treated carpet (8). From this work it was
possibie to estimate transfer factors for pesticide residues from treated carpets to individual's bodies. The
estimated transfer factor for infants is approximately 800 cmZ/hour based on 3500 cmZ/hour transfer factor for
adults multiplied by the ratio of infant to adult body surface area (3900/17,700 cmz). Assuming daily six hours
of continual moving contact with the treated surface yields a potential dermal exposure for an infant of 2.02 ug
on the day of application and 0.14 ug on the following day. In the human experiment with dermal absorption,
the hands contributed 14% of the total dermal exposure (Ross gt al., 1990). If all hand residues were solvated in
the mouth, the oral exposure would be 0.28 ug, and 0.02 ug on the day of application and on the following day,
respectively. Estimates of exposure by all routes using this model are shown in Table 2.

Table 2
Route of exposure Potential exposure Absorbed Daily Dosage
(ug/finfantday) (ug/kg/day)

Day 1 Day 2 Day 1 Day2
Oral 0.28 0.02 0.03 0.002
Dermal 1.70 0.12 0.002 0.0001
Respiratory 1.88 0.78 0.10 0.043
Total 3.86 0.92 0.13 0.045
Two-day Average 2.39 0.087

Based on: Body weight of 9 kg, 1% dermal absorption, 6 hours of light activity and 18 hours of rest.

s

Formoli, WH&S, 1993

Estimate of Commercial Applicator Exposure:

The product label recommends the use of this product by commercial applicators. This label does not apparently
preclude homeowner application. No residential applicator exposure data are available for a dust formulation
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that is used in the manner of Avert Prescription Treatment 310. A home gardener exposure study with carbaryl
has shown 0.46 mg to 0.57 mg of carbaryl exposure for each gram active ingredient used for an applicator
wearing clothing such as a T-shirt, shorts, and shoes (9). The applicators used a 3% dust formulation to treat
comn and green beans. This could be used as a conservative estimate of exposure for a person applying Avert
Prescription Treatment 310 which is a 0.05% dust formulation. Assuming that a commercial applicator uses a
dozen containers (30 g/container) in a 6-hour work day, the estimated dermal exposure would be 0.103 mg
abamectin/person/day. Applicator's respiratory exposure can be extrapolated from levels of abamectin residues
found in the air of treated mess halls (reference 3) immediately after application.

Estimates of potential exposure and absorbed daily dosage for a commercial applicator are summarized in Table
3.

Table 3
Route of Exposure Potential Exposure Absorbed Daily Dosage
(ug/person/day) (ug/kg/day)
Dermal ' 103.0 0.015
Respiratory 9.4 0.067
Total Exposure 112.4 0.082

Based on:

Dermal absorption of 1%, respiratory uptake of 50%, breathing rate of 29 liters/minute, body weight of 70 kg,
and a 6-hour work day.

Formoli, WH&S, 1991
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® Cortcirs apgroximsiely
200 5ait siacarments

® Creceard Crevica?® Bait
® {ic coclroaches

KILLS: Ccciroaches (inciucing carbamate, cr-
gancpnosphaie and ergancchicrine resisiant
sirains).

Foruse in: Garages, Hemes, and the nen~fcce/
iead areas of Hospitals anc Nursing Homes {ncn-
patient areas), Hotals, Mctels, Transcertation
Equisment (Euses, Beats, Shics, Trains, Planes),
Utilities, Wareshcuses, and ctharcammercial and
incustrial buildings.

NotiorUse in USDA Insceciad Meat and Pultry

lants

ACTIVE INGREDIENT: Atemectin 81[Amix-
ture of avermectins containing 80% avermectn
B 1a(5-0-cemethyl avermectin Atz and 20% aver-
mectin B1b (5-0-cemethyl-25-ce(1-methyigrepyi-
25-(1-methylethyl) avermectin Aia)} .... 0.05%

INERT INGREDIENTS: 92.95%

meseranzamrane e

EPA Reg. No. 499-294

EPA Est. No. 9113.W1.01
Reccmmended fer Use
by Commerciai Apciicators

KEEP CUT OF REACH OF CHILDREN
CAUTION

STATEMENT OF
PRACTICAL TREATMENT

IF SWALLOWED: Drink 1 or2glassascf water
and incuca vemiting by touching back of throat
with finger. Do not induce vemiting or give
anything by mcuth lo an unccnscious person.
Cet meadical attanticn.

IF INHALED: Remcve paiient t0 fresih air.
Apopiy artificial resgiraticn if incicated. Seekmedi-
cai attenticn.

IF ON SKIN: Wasn with scep andwarmwater.
Seek medical atiantien if irritation persists.

IF IN EYES: Fiush with pienty of watar. Saax
mecical attention if irritaticn persists.

See Side Panel for Adcitienal Precauticnary Stats-
ments

-

Net Weight:-30g

~

— __57/

PEECAUTICNARY STATEMENTS

HAZARDS TO HUMANS
AND DOMESTIC ANIMALS

CAUTION

Harmiful if swallowed, inhaled or abscroedibrough
the skin. Do nct breathe dust. Do nct ailew o
contact skin, eyes cr clathing. if coatact ccours,
wash skin with sczp and warmwatsr, orayes with
G.2an walar.

Wash hands and expased skin befcrs eating,
drinking or smcking and after hancling. Wash all
cantaminated eicthing tharoughly tefcre rausa.

Do nctapply where children (ar domestic animals}
are likaly to come in frequent contact with treated
aress. Any powder visible after appiication is
comglete should te brushed into €r2cks or crev-
ices or remaved. No generzlized cusiing should
be donein househcldareas accassibie tochiicren
cr pets.

ENVIRONMENTAL HAZARDS: This pesti-
cide is toxic to fish and wiicliia. Do not appiy
directly to water. Do not cantaminate water oy
cleaning of equipment or dispesal of equipment
washwaters.

This preduct is highly loxic ta bees expesac o
direct traatment ¢r residues on ticaming crogs ar
weeds. Da nct zpply this produc crailow it o dnt
to bicaming cregs arweegs if bees are visiting the
treatment arezs.

PRECAUTIONS: Donotuseanorcontaminat2
fruit, vegetables cr ather fcod cr feed creps.

Do not zpgly to humans, animais, clothing ortec-
ging.

Do nct cantaminate feed or feed precucts erfoct
pregaraticn surizces; dishes, kichen utensils anc
fead canteiners.

.-~ IMPORTANT NOTICE

Da nctdisgensa this preduct with pewer dustersin
confined arezs (Le. aiics, hot water hieater €.0s-
ets, furnzca reems, elc.) in the presence ctegen
flames, such as pilct lights.

(Sse reverse sice or Cirections icr Use)




@ Containg agoroximaiedy
200 ba:t aizcements

® Cracx crd Crevicz® Scit
©® Kiils cocizoaches

DIRECTIONS FOR USE

ltis a viciaticn of Federal law t0 usa this precuctin
& manner incansistent with its leteling.

PT2 310 is intendec for apoliczticn with the sup-
plied hanc duster to hicing and runway areas and
those piacss where sests are found. Apply insec-
ticide directly into cracks and crevicss. Aggly ligntly
and unifcrmly to iniested areas. Pay paiticular
attentian 10 cracks anc cravicas; sarvice cucss;
falsa flocrs and ceilings; wall veics; arcund alecTi-
cal and telephone fitlings and asquipment; armund
water andsewerpices; under anc behind cabinets,
refrigerztors and sinks; arcund window and dear
frames;andin attics andcrawl spacss. The ameunt
to be apciied will vary with the site. Cancentrate
treatment at insact activity sites. For light infesta-
tions, a minimum of 4 - 6 bait points is rece
mended per 100 sq. fest of treatment area. For
heavyiniestations, a minimum of 12 -24 bait pcints
is recommended per 100 sq. feet of treatment
area. Repeattreatments as necessary to mainizin
adequate cantrol.

Do not use in the focdifeed areas of facd/fesd
handling establishments, rastaurants or other ar-
eas whera {ood/feed is commercially praparad or
prccessed. Do nctuse in serving areas while fcod/
feed is exposad. (Serving areas ars consicered
areas where prepared foods are served, such as
dining rcems, but excluce areas where focds may
be producad or heid.) In the home, all facd gree-
essing suriaces and utensils shculd be covered
and surfaces washed following treatment. Cover
exposad {focd or remcve frem pramisas.

Exampies of nonfocd areas in {ccdfiead hancling
estabiisnments are garosge rcems, lavaicnes,
floor drains (to sewers), entries and yestTules,
officas, lccker rooms, garages, mep closats, and
storage (efter canning anc tcttling).

Cockroaches (including carcamata, crgane-
phosphate and organochiorine resistant sirains},
Apply therougnly to ail arezs where thesa gesis
crawl and hice, esgecizily in cracks and cravicas

- Q—; —

nd hiccen surfzces zround sinks and stcrage
arezs, benind basebcards, around ccors and
wincews, behind and uncer czbinets. siaves,
behind refriceratars and in atics and crawl spacas.

OUTDOOR USE: Use for cantrol of ccck-
rcaches. Inject into cracks and crevices arcund
windcws and doors, parches, screens, eaves,
patios, garsges, uncer stairways and in crawi
sceces anc cther arezs where gesis hide, such
as iree heles and cracks in fencas.

STORAGE AND DISPOSAL

Do nct centaminate water, food or fecd by stor-
Zce crdisgesal.

STORAGE: Storein atightly cleseccantzinerin
a ceel, dry piace.

PESTICIDE DISPOSAL: Wastes resulting
from the use of this precduct may be disposed of
on site arat an epproved waste disposaf facility.

CONTAINER DISPOSAL: Do nct reuse emcty
csntziner. Wrap container and put in trash.
LIMITATION OF LIABILITY

Manufaciurer wamrants that this preduct cen-
ferms to the chemical description on the lalel.
Buyer assumes &l ris«s of usa in hancling which
zre 2t variznce in any way with the cirections on
the latel. MANUFACTURER MAKES NO OTHER
EXFRESS OR IMPLIED WARRANTY CF FIT-
NESS CR MERCHANTAEILITY CR ANY OTHER
EXPRESS OR IMPLIED WARRANTY. IN NO
CASE SHALL MANUFACTURER EBE LIAELE
FCR CONSZQUENTIAL, SPECIAL OR INDt-
RECTDAMAGES RESULTINGFRCM THEUSE
CR HANDLING OF THIS PRCOUCT. DAM-
ACE3 CAUSED BY THIS PRCDUCT ARE LIM-
[TED TO REPLACEMENT OF THE PRCOUCT
CR RETURN OF THE PURCHASE PRICE.

€7$30 Whitmire Besesrch Laterzicries, Inc.
3883 Tree Ccourt Ind. Bivc.
St Leuis, Nisszuri €3122
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ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION
RESIDUE FILE NAME: AVERT1A (NFCS37/83 DATA) ANALYSIS DATE: 12-09-1992
DPR NOEL = 0.05 MG/KG BODY WT/DAY

EPA REFERENCE DOSE = 0.0004 MG/KG BODY WT/DAY
COMMENT 1: Values based on U.S. EPA action levels or anticipated residues
COMMENT 2: Cottonseed, head lettuce, celery, strawberries, and pears

TAS CROP RESIDUE ADJ SOURCE
CODE CGRP FOOD NAME (PPM) FACT CODE
17 N STRAWBERRIES 0.020000 1.00 EPA

56 L PEARS

Raw 0.020000 1.00 EPA

Cocked 0.020000 1.00 EPA

Baked 0.020000 1.00 EPA

Canned: Coocked 0.002000 1.00 REG
57 L PEARS-DRIED 0.020000 €.25 EPA
166 E CELERY 0.050000 1.00 EPA
182 E LETTUCE-HEAD VARIETIES 0.050000 1.00 EP2a
290 A COTTONSEED-OIL ' 0.005000 1.00 EPA
291 A COTTONSEED-MEAL 0.005000 1.00 EPA
318 X MILK-NONFAT SOLIDS 0.000040 1.00 REG
31¢ X MILK-FAT SOLIDS 0.000040 1.00 REG
320 X MILK SUGAR (LACTOSE) 0.000040 1.00 REG
321 u BEEF-MEAT BYPRODUCTS . 0.000040 1.00 REG
322 U BEEF (ORCAN MEATS)-OTHER 0.000380 1.00 REG
323 U BEEF-DRIED 0.000040 1.00 REG
324 U BEEF (BONELESS) -FAT 0.000240 1.00 REG
325 U BEEF (ORGAN MEATS)-XIDNEY no consumption in survey
326 U BEEF (ORGAN MEATS)-LIVER 0.000380 1.00 REG
327 U BEEF (BONELESS) -LEAN (FAT/FREE) 0.000040 1.00 REG
384 E CELERY JUICE 0.050000 1.00 EPA
404 L PEARS-NECTAR

Raw 0.020000 1.00 EPA

Canned: Cooked 0.002000 1.00 REG
416 N STRAWBERRIES~-JUICE 0.020000 1.00 EPA
467 A CELERY SEED . 0.050000 1.00 EPA

- ————— o ———— - ———— _— ———— - ————— — ——————— —— —————— T —— T — " T " =

1/ EPA = U.S. EPA tolerance
REG = Registrant-supplied residue data
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ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION
RESIDUE FILE NAME: AVERT1A (NFCS37/83 DATA) ANALYSIS DATE: 12-09-1%992
DPR NOEL = 0.05 MG/XG BODY WT/DAVY

EPA REFERENCE DOSE = 0.0004 MG/XG BODY WT/DPY

COMMENT 1: Values based on U.S. EPA action levels or ant1c1pated residues
COMMENT 2: Cottonseed, head lettuce, celery, strawberries, and pears
Initial estimate of user-days as % of person-days in survey = 100.00%

ESTIMATED PERCENT OF oo m oo ——m——mm—o—— oo
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

99.5% 0.000014 3488

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE

IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS

S0.0 0.000000 194623 20.0 0.000024 20
80.0 0.000001 97312 10.0 0.000047 19
70.0 0.000001 64874 5.0 0.0000638 7
60.0 0.000001 48656 2.5 0.000094 5
50.0 0.000001 38925 1.0 0.000131 3
40.0 0.000004 12873 0.5 0.000170 2
30.0 0.000011 4351 0.0 0.001006

ESTIMATED PERCENT OF 3 =  =;cccmmcmeec e mm e m o
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

$9.6% 0.000016 3165

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE

IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
90.0 0.000000 166552 20.0 0.000028 1755
80.0 0.000001 83276 10.0 0.000050 1003
70.0 0.000001 55517 5.0 0.000071 704
60.0 0.000001 41638 * 2.5 0.000096 522
50.0 0.000002 33310 1.0 0.000132 378
40.0 0.000007 7540 0.5 0.000154 324
30.0 0.000014 3500 0.0 0.000546 - 92

;-C;gl’—'
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ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION
RESIDUE FILE NAME: AVERT1A (NFCS37/83 DATA) ANALYSIS DATE: 12-09-1992
DPR NOEL = 0.05 MG/KG BODY WT/DAY

——— — - —— o —

ESTIMATED PERCENT OF = ——=——m——mm o mmmmm e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

- — . — — — — ——— —— . —————— ———— —_— > — —_— —— —— ——— —— — —— — —— — . — —— e s e o ——— ————

9¢.1% 0.000014 3641

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURZ
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
80.0 0.000000 183512 20.0 0.000023 2153
80.0 0.000001 967586 _ 10.0 0.000042 1i91
70.0 0.000001 64504 5.0 0.000072 697
60.0 0.000001 48378 2.5 0.000090 538
50.0 0.000001 38702 1.0 0.000124 402
40.0 0.000006 8627 0.5 0.000155 322
30.0 0.000013 3834 0.0 0.000272 133

NON-HISPANIC WHITES

ESTIMATED PERCENT OF  —comcemomm e e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

—— e ——— ———— — o ——— s it . . — —————— ———— . —— ——— ——— . o

99.6% 0.000015 3280

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
90.0 0.000000 178253 20.0 0.000027 1873
80.0 0.000001 89126 10.0 0.000049 1014
70.0 0.000001 59418 5.0 0.000071 106
60.0 0.000001 44563 2.5 0.000097 3}5
50.0 0.000001 35651 , 1.0 0.000136 368
40.0 0.000005 9511 0.5 0.000170 294
30.0 0.000013 3792 0.0 0.001006 50

—& F—
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ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION

RESIDUE FILE NAME: AVERT1A (NFCS37/88 DATA) ANALYSIS DATE: 12-09-1992
DPR NOEL = 0.05 MG/KG BODY WT/DAV

TR D S D S I N 0 S St S S e . i o o i i S . . . . o o . S 5 S 1 2, e T Y T S S > o, SO o o S, o il e S . Y . S S T T . T . 1 7 20

————— - ——— - —— — > ——— —" =~ -

ESTIMATED PERCENT OF = s e e e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

o S e o —— -~ o T 2~ ——" o~ oo 0" o~ 2o o 1 7 72T < e - —_— - — i - - —— .. -~ . - —— > A o - - "~

99.1% 0.0Q000¢ 5702

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MCS
0.0 0.000000 360841 20.0 0.000009% 85377
80.0 0.000000 130420 10.0 0.000028 1794
70.0 0.00Q00000 120280 5.0 0.000051 387
60.0 0.000001 80210 2.5 0.000075 665
50.0 C.000001 72168 1.0 0.000120 415
40.0 0.000001 60140 0.5 0.000158 316
30.0 0.000003 18155 0.0 €.000306 163

NON-HISPANIC OTHER

W — . o o - o oot o W~ o it 7. ronn .~ — "

ESTIMATED PERCENT OF = e e e e o e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

T o - T - 7—_ —— o~ —_-"_ " -~ —— " —— —— >~ - — " -~ _—_ S e " O . i . i o S —— - > — —, —— -

$9.6% 0.000013 3770

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
90.0 0.000000 208155 20.0 0.000019 2588
80.0 0.000000 104077 10.0 0.000045 1102
70.0 0.000001 63385 . 5.0 0.000066 758
60.0 0.000001 52039 2.5 0.000088 566
$0.0 0.000001 41631 . 1.0 0.000132 380
40.0 0.000002 21351 0.5 0.00017% 280
30.0 0.000008 5932 0.0 0.000514 87




ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION
RESIDUE FILE NAME: AVERT1A (NFCS87/88 DAT2) ANALYSIS DATE: 12-09-1952 .
DPR NOEL = 0.05 MG/KG BODY WT/DAY

—— s — ———— — — o — " —————

ESTIMATED PERCENT OF  ——————e——mmmmmmmm e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

9%.6% 0.000012 4081

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOs PERCENTILE EXPOSURE MOS
80.0 0.000000 231853 20.0 0.000025 2002
80.0 0.0000Q00 115926 10.0 0.000044 1137
70.0 0.000001 77284 5.0 0.000057 884
60.0 0.000001 57963 2.5 0.000069 721
50.0 0.000001 46371 1.0 0.000082 608
40.0 0.000003 16882 0.5 0.000100 498
30.0 0.000011 4632 6.0 0.000223 224

FEMALES (13+/NURSING)

ESTIMATED PERCENT OF  ————————mc—m—mmm—— e mem e mm o — =
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

—e———— - ——— —— o ————— — o —
T T —— —— - -—— - —————— — — - ———— - ————

100.0% 0.000016 3207

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPQSURE MOS
S0.0 0.000000 176648 20.0 0.000020 2514
80.0 0.000001 88324 10.0 0.000057 881
70.0 0.000001 583883 5.0 0.000076 654
60.0 0.000001 44162 2.5 0.000109 458
50.0 0.000002 24800 . 1.0 0.000123 48?
40.0 0.000007 7213 0.5 0.000128 377
30.0 0.000011 4680 0.0 0.000133

A
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ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermecting Section 3 REGISTRATION

RESIDUE FILE NAME: AVERTIA (NFCS87/88 DATA) ANALYSIS DATE: 12-085-1992
DPR NOEL = 0.05 MG/KG BODY WT/DAY
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ESTIMATED PERCENT OF  —=—m=———————m—mm e e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

. - - - ] >~ A~ . " oo o - 2t e s s - " o e o < - o - " o —: o —_ - -~ o e, o o o~ s o > oo ok s

83.0% 0.000002 21412

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MGCS PERCENTILE EXPOSURE MOS
80.0 0.000000 1356920 20.0 6.000001 89475
80.0 0.000000 . 678460 10.0 0.000010 5Q008%
70.0 0.000000 453938 5.0 0.000015 3283
60.0 0.0Q0000C0 360696 2.5 0.000024 2056
50.90 - 0.000000 299232 1.0 0.000030 1681
40.0 0.000000 255666 0.5 0.000031 1612
30.0 0.000000 190622 0.0 0.000032 1549

NON-NURSING INFANTS (<1);

- > — ] —— - - -, —— o >~ T—" W —————

ESTIMATED PERCENT OF 3= cocmmm e e e e e o e —
PERSON-DAYS THAT ARE USER~DAYS MG/RG BODY WT/DAY MARGIN OF SAFTEY
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90.4% 0.000003 15617

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
90.0 . 0.000000 363510 20.0 0.000001 40068
80.0 » 0.000000 181785% 10.0 0.000008 6145
70.0 0.000000 134799 5.0 0.000024 2107
60.0 0.000000 111215 2.5 0.000032 1560
50.0 0.000001 94655 1.0 0.000044 1125
40.0 0.000001 82387 ! 0.5 0.000053 951
30.0 0.000001 56504 0.0 0.000073 685




ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION

RESIDUE FILE NAME: AVERT1A (NFCS87/88 DATA) ANALYSIS DATE: 12-09-1992
DPR NOEL = 0.05 MG/XG BODY WT/DAY

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF = =———m—————mme——mm—mmmm e e

PERSON-DAYS THAT ARE USER~DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

100.0% 0.000011 4477

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
80.0 0.000000 253694 20.0 0.000018 2625
80.0 0.000000 126847 10.0 0.000037 1346
70.0 0.000001 84565 5.0 0.000055 90¢
60.0 0.000001 63424 2.5 0.000077 646
50.0 0.000001 50739 1.0 0.000106 472
40.0 0.000002 32620 0.5 0.000122 408
30.0 0.000009% 5359 0.0 0.000261 191

FEMALES (13-19 YRS/NP/NN)

———— v —— — i — ————— ———— . ——— ——— —

ESTIMATED PERCENT OF == esecccecmmemermmrmeem e m e e e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY‘
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89.8% 0.000014 3573

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
S0.0 0.000000 229003 20.0 0.000022 2272
80.0 0.000000 114502 10.0 0.000046 1099
70.0 0.000001 76334 5.0 0.000069 722
60.0 0.000001 57251 2.5 0.000105 475
50.0 0.000001 45801 1.0 0.000151 - 331
40.0 0.000002 26418 s 0.5 0.0001%0 264
30.0 0.000010 5067 0.0 0.000264 190




ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION

RESIDUE FILE NAME: AVERT1A (NFCS87/88 DATA) ANATYSIS DATE: 12-05-19682
DPR NOEL = 0.05 MG/KG BODY WT/DAY '
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ESTIMATED PERCENT OF = ccccmmeemrem—mme—————— o —m e —
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY

99.9% 0.000016 3150

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
80.0 0.000000 191827 20.0 0.000012 4050
80.0 0.000001 85914 10.0 0.0000456 1082
70.0 0.000001 63942 5.0 0.000098 508
60.0 0.000001 473857 2.5 0.000148 338
50.0 0.000001L . 338365 1.0 0.000211 237
40.0 0.000002 28878 0.5 0.000265 18¢%
30.0 0.000003 16688 0.0 0.001006 50

CHILDREN (7-12 YEARS)

—— i — — - ——— — ——————— ————

ESTIMATED PERCENT OF = +—csecceccce— e e
PERSON-D2AYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
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99.9% » 0.000015 3243

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
0.0 0.000000 179826 20.0 0.000022 2276
80.0 0.000001 89913 - 10.0 0.000054 918
70.0 0.000001 59942 5.0 £0.000079 630
60.0 0.000001 44957 2.5 0.000111 451
50.0 0.000001 35965 1.0 0.000160 312
40.0 0.000003 19608 ! 0.5 0.000201 249
30.0 0.000009 5814 0.0 0.000514 97

-¢7~
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ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION

RESIDUE FILE NAME: AVERT1A (NFCS87/83 DATA) ANALYSIS DATE: 12-09-1952
DPR NOEL = 0.05 MG/KG BODY WT/DAY
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ESTIMATED PERCENT OF ==——e—m—e————mmmm e mmmmem e
PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY  MARGIN OF SAFTEY

$9.5% 0.000014 3688

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

" PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS
90.0 0.000000 198563 20.0 0.000024 2047
8G.0 0.000001 99284 10.0 0.0000Q43 1150
70.0 0.000001 66189 5.0 ©.000063 763
60.0 0.000001 48642 2.5 0.000085 585
50.0 0.0000012 39714 1.0 0.000118 - 425
40.0 0.000006 8352 0.5 0.000138 361
30.0 0.000012 4033 0.0 0.000281 178

FEMALES (20+ YEARS/NP/NN)

. ——— ——— — ————— — A — — —— — ——— —— —

ESTIMATED PERCENT OF = oo — e
PERSON~DAYS THAT ARE USER-DAYS MG/XG BODY WT /DAY MARGIN OF SAFTEY

———— —— . — — ————— ——— _— —— —— — —— - o —— —— .y . —— —— > ———— ————— e ——— ——— — —————

99.5% : 0.000015 : 3263

ESTIMATED PERCENTILE OF PCPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MCS PERCENTILE . EXPOSURE MOS
90.0 0.000000 177340 20.0 0.000029 1713
80.0 0.000001 88670 10.0 0.000051 932
70.0 0.000001 59113 5.0 0.000070 715
60.0 0.000001 44335 2.5 0.000093 538
50.0 0.000001 35468 ' 1.0 0.000126 398
40.0 0.000006 8343 0.5 0.000145 346
30.0 0.000015 3426 0.0 0.000378 132
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ACUTE EXPOSURE (EX4)

DPR NOEL

ANALYSIS FOR Avermectin;
RESIDUE FILE NAME: AVERTI1A (NFCS387/838 DATA)

0.05 MG/KG BODY WT/DAY

Section 3 REGISTRATION

ANALYSIS DATE: 12-09-1952
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CUSTOM DEMOGRAPHICS 1:

211 Seascons

All Races

All Regions

Age-Low:

55 yrs

Seniors 53+ Years
Sex: M
High:

s . S G T ]~ — " _— — ]~ —_— o} " . 2 T A7 2 7 it . s s " o 8 s o 905 o ot

ESTIMATED PERCENT OF
PERSON-DAYS THAT ARE USER-DAYS

e " ot " St i o S S — S - o s s e

F-all

" —————— . - o 12" -~ ———_— " - — " —— W — — -~ ——— 1> —— -~

v 1 " — > ————— - -~

0.000015

e —> - —— S o_; - ]—_—> 1"~ — - - - ———"

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE

IN MG/XG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)
PERCENTILE

——————— - -~ T

EXPOSURE

———— -~ — - —

0.000000
0.000001
0.000001
0.000001
0.000001
0.0600007
0.000018

— o s e b e

182235
91118
60745
45559
36447

7511
3137

";ﬁd’*

PERCENTILE

————— - " o— o; - oo

EXPOSURE

0.000030
0.000048%
0.000068
0.000090
0.000121
0.000136
0.000378
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	ABAMECTIN AVERT PRESCRIPrION TREATMENT 310 (Section 3 Registration) RISK CHARACTERIZATION DOCUMENT 
	ABAMECTIN AVERT PRESCRIPrION TREATMENT 310 (Section 3 Registration) RISK CHARACTERIZATION DOCUMENT 
	MEDICAL TOXICOLOGY AND WORKER HEALTH AND SAFETY BRANCHES DEPARTMENT OF PESTICIDE REGULATION CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 
	August 12, 1993 (Revised) 
	ABAMECTIN AVERT PRESCRIPI'ION TREATMENT 310 
	EXECUTIVE SUMMARY 
	Introduction 
	Abamectin is the common name for avermectin B, a naturally 1occurring miticide/insecticide, derived from the soil microorganism, Streptomyces avermitilis. The pesticidal activity of abamectin is related to the interaction with the nerve transmitter, gamma aminobutyric acid. A breakdown product (a delta 8,9-isomer) of abamectin is formed in plants by a reaction with sunlight, and this compound has similar toxicological properties as abamectin. A risk assessment of potential human health hazards from the use 
	The Risk Assessment Process 
	A basic principal of toxicology is that at a sufficiently high enough dose, virtually all substances will cause some type of toxic manifestation. Although chemicals are often referred to as "dangerous" or "safe", as though these concepts were absolutes, in reality, these terms describe chemicals that require low or high dosages, respectively, to cause toxic effects. Toxicological activity is determined in a battery of experimental studies which define the kinds of toxic effects which can be caused, and the 
	EXECUTIVE SUMMARY {continued) 
	Background Information 
	In 1987, a risk assessment for abamectin was conducted by the Medical Toxicology Branch, then part of the California Department of Food and Agriculture (CDFA), because of adverse developmental and reproductive effects reported in animal studies. As a result of the risk assessment, CDFA approved a Section 3 registration for the use of abamectin, (Avid 0.15 EC), in fields, shadehouses and greenhouses to control leafminers and two-spotted spider mites on flowers, foliage plants and other non-woody ornamentals.
	In May 1989, the U.S. EPA (EPA) issued a conditional registration for abamectin on cotton and citrus. Temporary food tolerances were established on these commodities, as well as in animal tissues resulting from abamectin residues in animal feed (dried citrus pulp, cottonseed meal). In addition, EPA set an Acceptable Daily Intake (ADI) for abamectin at 0.0004 mg/kg/day. EPA currently uses the term, Reference Dose (RfD), rather than ADI, to indicate an acceptable level of long-term exposure to specific chemic
	In June 1990 a CDFA risk characterization document addressed the potential human exposures from the use of abamectin, (Zephyr 0.15 EC), on cotton under a Section 3 registration application. Potential occupational and dietary exposures from theoretical (tolerance) residues in cottonseed and animal tissues were evaluated. Subsequent Emergency Exemption (Section 18) dietary evaluations have addressed potential human exposure to abamectin from the consumption of strawberries, pears, celery and head lettuce. 
	The current Section 3 registration application is for AVERT, PRESCRIPI'ION TREATMENT 310, which contains 0.05% abamectin B, as a 1crack and crevice dust formulation. The proposed use of this product is to control cockroaches in residential, commercial (hospitals, nursing homes, hotels) or industrial (warehouses) buildings and transportation facilities (buses, ships, trains, planes). It is the first product containing abamectin as the active ingredient being proposed for indoor, residential and commercial us
	Toxicology 
	The current risk assessment for potential human exposure to Avert has been conducted because of adverse reproductive and developmental effects reported in animal studies using the active ingredient, avermectin B, or the delta-8,9-photoisomer. The mouse appears to be 1the most sensitive animal species to these compounds. Adverse effects produced in the off-spring included malformations (cleft palate) and lethality. Toxicity to the pregnant mouse (maternal toxicity) has been characterized by tremors and letha
	EXECUTIVE SUMMARY (continued) 
	considered to be restricted to pregnant rodents and, therefore, are of concern to other population subgroups and species. The NOEL of 0.05 mg/kg/day was used to quantitate the short-term risk to residents (primarily infants) and commercial applicators from potential abamectin exposure under the proposed methods to control cockroaches inside homes. This NOEL was also used to determine margins of safety from potential acute dietary exposures. 
	Exposure Analysis 
	Potential acute infant exposure was estimated under two crawling scenarios, an Equilibri'um Model and a Transfer Factor Model. Potential acute dietary exposure was determined for specific population subgroups using the minimum detection level or highest allowable level (action level) for residues on the specific commodities. 
	Risk Evaluation 
	The toxicological risk from potential acute exposure to abamectin was evaluated for residents (infants) and commercial applicators from the short-term home use of this product, Avert Prescription Treatment 300, as a crack and crevice dust to control cockroaches. The margin of safety for the crawling infant was at least 340 using the model which gave the highest potential exposure.The margin of safety for commercial applicators, who are recommended to apply this product, was 610. 
	In addition, the combined exposure to abamectin from the residential use of Avert and from potential residues on specific food commodities was evaluated for infants and for male adults. The margins of safety for the potential combined exposure ranged from 250 for infants to 227 for the applicators. 
	Conclusions 
	The risk assessment for potential short-term exposures was based on adverse effects reported in animal developmental toxicity studies. The risk assessment concluded that the margins of safety for potential infant exposure are adequate under the two crawling scenarios and for commercial applicators. Margins of safety are also adequate for infants and adults from the potential combined exposure to abamectin from the residential use of Avert and from dietary sources. Therefore, registration ot this product was
	The current Section 3 registration application is for AVERT, PRESCRIPTION TREATMENT 310, which contains 0.05% abamectin B, as a 1crack and crevice dust formulation. The proposed use of this product is to control cockroaches in residential, commercial (hospitals, nursing homes, hotels) or industrial (warehouses) buildings and transportation facilities (buses, ships, trains, planes). It is the first product containing abamectin as the active ingredient being proposed for indoor, residential and commercial use
	II INTRODUCTION 
	A. CHEMICAL IDENTIFICATION 
	Avermectin Bis a miticide/insecticide developed by Merck, Sharp 1 and Dohme (Putt~r et al., 1981). The avermectins comprise a complex of eight unique but closely related macrocyclic lactones derived from the soil microorganism, Streptomyces avermitilis. Within this group of compounds there are four major components--avermectins Aa, 1Aa, Ba, and B.,a and four minor homologous "b" components--Ab, 211Ab, Bb and B ~-Among the avermectins, avermectin B , and to a 11isser degree ~vermectin Ba, have been studied f
	Abamectin acts by stimulating the release of gamma aminobutyric acid (GABA) from nerve endings and then enhances the binding of GABA to receptor sites on the post-synaptic membrane of an inhibitory motoneuron in the case of nematodes, and on the post-junction membrane of a muscle cell, in the case of insects and other arthropods (Babu, 1988). The enhancement of GABA-binding results in an increased flow of chloride ions into the cell, with subsequent hyperpolarization and elimination of signal transmission. 
	B. REGULATORY HISTORY 
	In 1987, a risk assessment for abamectin was conducted by the Medical Toxicology Branch, then part of the California Department of Food and Agriculture (CDFA), because of adverse developmental effects reported in animal studies'(CDFA, 1987). As a result of the risk assessment, CDFA approved a Section 3 registration for the use of abamectin, (under the trade name, Avid 0.15 EC), in fields, shadehouses and greenhouses to control leafminers and two-spotted spider mites on flowers, foliage plants and other non-
	B. REGULATORY HISTORY (continued) 
	workers re-entering treated areas, adequate margins of safety existed for these workers provided they comply with the protective clothing requirements that are indicated on the product label. In this initial risk assessment, potential exposures to field workers (mixers, loaders, applicators) were estimated using data obtained from the actual use of abamectin during citrus applications under an Experimental Use Permit (1987). Margins of safety were calculated to be greater than 1000 for mixers, loaders and a
	A Special Local Need (Section 24C) use had been granted in 1987 for Avid on field-grown roses to control leaf miners and mites. 
	In May 1989, the U.S. EPA (EPA) issued a conditional registration for abamectin on food crops (U.S. EPA, 1989a). The registration was made conditional because data were lacking in the areas of fish and wildlife toxicity and environmental fate. A temporary tolerance of 0.005 ppm in cottonseed for the combined residues of abamectin and the delta-8,9-isomer was established by the EPA. The tolerance expires March 31, 1993. 
	In August 1989, EPA set temporary tolerances for residues of abamectin and the delta-8,9-isomer of 0.005 ppm in milk; 0.02 ppm in or on whole citrus and in cattle meat and meat byproducts (U. S. EPA, 1989b). In addition, a food additive tolerance was established in citrus oil of 0.10 ppm and a feed additive tolerance of 0.10 ppm in dried citrus pulp. These tolerances for abamectin also expire on March 31, 1993. A temporary tolerance was recently established for the combined residues of abamectin and the del
	In June 1990 a risk characterization document addressed the potential human exposures from the use of abamectin, under the trade name of Zephyr 0.15 EC, on cotton under a Section 3 registration application (CDFA, 1990a). Potential occupational and dietary exposures from theoretical (tolerance) residues in cottonseed and animal tissues were evaluated. Margins of safety for occupational exposures were above 1000. Margins of safety from theoretical dietary residues were at least 5,000 for acute consumption and
	Dietary risk assessments have been completed for abamectin (Avid) under several Federal Emergency Exemption (Section 18) applications, including strawberries (CDFA, 1990b), head lettuce (CDFA, 1990c), celery (CDFA, 1990d; DPR, 1992) and pears (CDFA, 1991). Margins of safety were adequate for all population subgroups for potential acute and chronic dietary exposures under these limited use programs. 
	B. REGULATORY HISTORY (continued) 
	Tolerances pending approval from EPA include: almond hulls, 0.1 ppm; almonds, 0.005 ppm; celery, 0.035 ppm; lettuce, 0.05 ppm; pears, 0.035 ppm; strawberries, 0.02 ppm; tomatoes (fresh) 0.01 ppm; tomato pomace, 0.07 ppm; and walnuts, 0.005 ppm (U.S. EPA, 1991b}. 
	Because of the developmental effects reported in several animal developmental toxicity studies, the EPA established a Reference Dose (RfD) by using a more restrictive uncertainty factor of 300 applied to the No-Observable-Effect-Level (NOEL) from the rat reproduction study. The RfD, based on the NOEL of 0.12 mg/kg/day (decreased pup survival, decreased weight gain, retinal changes), was established at 0.0004 mg/kg/day (U.S. EPA, 1989a) 
	C. TECHNICAL AND PRODUCT FORMULATIONS 
	Abamectin is the active ingredient (a.i.) in AVID 0.15 EC, an emulsifiable concentrate containing 0.15 pounds of active ingredient per gallon (18 g/liter). AVID is currently registered by the U.S. EPA for application to field and greenhouse grown ornamental plants at a maximum rate of 0.02 pounds (0.32 oz) per acre. Other trade names used by Merck, Sharp and Dohme for this formulation include AGRIMEC, AGRI-MEK, DYNAMEC, VERTIMEC (West Germany) and ZEPHYR. Abamectin is also registered by the U.S. EPA as a 0.
	A synthetic derivative of abamectin, 22,23-dihydroavermectin B, 1known as ivermectin has a similar toxicological profile to abamectin. Ivermectin has been used worldwide since 1981 and in the United States since 1983 in veterinary medicine to control endo-and ecto-parasites. Ivermectin is formulated as Ivomec for cattle, sheep and swine, and as Equalan for use in horses (Campbell et al., 1983; Campbell and Benz, 1984). Ivermectin, as Mectizan, is currently being evaluated as a treatment for Onchocera volvul
	The current Section 3 registration application is for AVERT, PRESCRIPTION TREATMENT 310, which contains 0.05% abamectin B, as a crack and crevice dust formulation. The product is for contr6lling cockroaches in residential, commercial (hospitals, nursing homes,· hotels) or industrial (warehouses) buildings and transportation facilities (buses, ships, trains, planes). It is the first product containing abamectin as the active ingredient being proposed for indoor, residential and commercial uses. The product l
	H c····· J <:Rs components A. R5 = CH3 aimponents 1: X=·CH=Oi· QH i components 8 : ~ = H components 2: X=-CHz Oi-components o : R26= CzH5 components b · R26= CH3 
	D. PHYSICAL/CHEMICAL PROPERTIES (MSD, 1985) 
	1. Chemical Name: Avermectin B 1-AvermectinBa(80%) 1-Avermectin Bb{20%) 1
	2. Common Name: Abamectin 
	3. Empirical Formula: Avermectin Ba cHo1487214 Avermectin Blb cH4770o14 
	4. Chemical Structure: 
	5. Molecular Weight: Avermectin 8873.11 1a Averm.ectin 8859.08 1b 
	6. Melting Point: 155-157°C 
	7. Vapor Pressure: 1.5 X 10-9 mm Hg 
	E. ENVIRONMENTAL FATE 
	Note: Although the principle use of this product would be indoors, the product label allows for outdoor use. Therefore, the Environmental Fate Section, which addresses the distribution and persistence of abamectin and the delta 8,9-photoisomer primarily from agricultural uses, has been included in this document. 
	Hydrolysis 
	Hydrolysis is not a primary factor in the environmental breakdown of abamectin. Buffered aqueou~ solutions of avermectin Ba at pH 5, 17, and 9 were incubated at 25 C for 28 days. Solutions w~re fortified with a 2% avermectin formulation containing proprietary emulsifiers to a concentration of 10 ug/ml (Maynard and Ku, 1982). At the end of the incubation period 95% of the avermectin was recovered; the 5% loss was not attributed to hydrolysis. 
	Photolysis: 
	Photodegradation is a prominent and toxicologically significant process in the transformation of abamectin. The delta 8,9-isomer of avermectin Ba, which is one of the photodegradation products, has similar qualitative and quantitative toxicological properties to the parent compound. 
	In one study, the half-life of avermectin Ba in aqueous solution and on soil surfaces was 18 hours (Ku and Jacob, 1983a). The degradation was enhanced by sunlight. 
	Avermectin Ba applied to soil surfaces under simulated field conditions (out!oor tanks) was found to degrade rapidly when exposed to sunlight (Wislocki, 1986). The half-life of avermectin Ba on 1soil under these conditions was 5 to 10 hours. 
	The half-lives of avermectin Ba in aqueous suspensions and thin soil plates exposed to sunlight w!re 3.5 to 12 hours, and 21 hours, respectively (Ku and Jacob, 1983b). The non-polar photodegradation products consisted of the delta 8,9-isomer of Ba and an unidentified, moderately polar isomer of avermeetin Ba. 1
	Microbial Degradation 
	Aerobic and anaerobic soil metabolism of avermectin Ba was examined under laboratory conditions over a three month period (Ku and Jacob, 1983c). Under aerobic conditions the half-lives in sandy loam soil were 20 days at concentrations of 0.1 and 1.0 ppm, and 40 days at 50 ppm. The half-lives in clay soil were 28 and 36 days at 0.1 and 1.0 ppm, respectively. The half-life in sandy soil at 1.0 ppm was 47 days. Avermectin degraded to approximately the same 13 radioactive products in all of the soil types teste
	E. ENVIRONMENTAL FATE (continued) 
	Under anaerobic conditions no apparent degradation occurred during the three month storage period. The amount of bound, unextractable radioactivity increased with time indicating that avermectin does bind to all of the soil types examined. 
	Aerobic and anaerobic degradation of tritium-labeled avermectin Ba was examined in fine sandy loam (Lufkin) and clay (Houston) soil 1under dark conditions for 100 days (Bull, 1985). The reported half-life under aerobic conditions in sandy loam soil was 14 days. In clay soil the half-lives incre1sed to 28 days at 0.1 ppm and 50 days at 1.0 ppm. The half-life of H avermectin at the concentration of 1.0 ppm in a coyise sand soil was cited as eight weeks. There was no degradation of C avermectin in sandy loam s
	Avermectin Ba was incubated in a sandy loam soil under greenhouse cond!tions (Gullo, et al., 1983). It was rapidly degraded to a 23-keto metabolite with an apparent half-life of 2.5 to 3 days for the parent material . 
	Soil Mobility 
	The leaching potential of avermectin Ba was examined in six soil 1types. Soil thin-layer plates were prepared with loam, silt loam, r!ay loam, sandy loam, and sand (two types) soils and treated with C avermectin. Avermectin Ba was classified as immobile based on comparisons of the soil thin-!ayer plate autographs (Ku and Jacob, 1983c}. 
	The leaching potential of avermectin Ba was examined in unaged 1and aged sand, sandy loam, clay loam, and silt loam soilf(Ku ~d 4Jacob, 1983c). Soil columns were fortified with either c or H avermectin Ba and exposed to the equivalent of 22-23 inches of rain 1over a 28 day period. Results were similar for the aged and unaged soils, irrespective of the type of soil. In all cases, greater than 79% of the radioactivity remained in the upper 6 cm of the soil column. Avermectin Ba degraded into several unidentif
	Avermectin Ba was applied to fallow ground at the-rates of 0.02 and 0.04 lbs a.1./200 gal water/acre every seven days for 12 weeks (Jenkins, 1986). The leaching potential of avermectin was examined up to 90 days after the last application. The field site was located in Florida and the· soil type was a•fine sand ammended with peat. Avermectin residue levels indicated that there was substanial residue carry over from repeated weekly applications. No residues were found at the 4-6 inch soil depth post-applicat
	E. ENVIRONMENTAL FATE (continued) 
	The potential for avermectin Ba to drift or drain from 1application sites and contaminate aquatic environments was examined under simulated field conditions (Wislocki, 1986). In a mobility study, the highest level of avermectin found in the water was on day one (0.052 ppb) and in the sediment on day two (0.091 ppb). The half-life of avermectin in water was four days, and in sediment the half-life was two to four weeks. Avermectin binds strongly to sediment or soils (K = 4940). Under simulated runoff conditi
	The dissipation of residues from fruit and soil was examined following four applications of avermectin Ba to a Florida tangelo 1grove (Guyton, 1986). Formulated avermectin Ba was applied at the 1rates of o, 0.025, and 0.05 lbs a.i./acre to ~hree field plots (blanton fine sand) at intervals of approximately three months. At the maximum recommended use rate, avermectin Ba residues ranged 1from 0.001 to 0.003 ppm in the 0-2 inch depth on day O and were not detected (MDL= 0.003 ppm) on day 1. Avermectin was not
	Plant Residues 
	143The degradation and translocation of c or H avermectin Ba were examined on and in foliage following application to cotto~ plants (Bull, et al., 1984). Additionally, the potential uptake of avermectin Ba residues by cotton plants grown in previously treated 1soil was examined (Bull, 1985). The parent compound was found to be unstable on the leaf surface with a half-life of approximately 24 hours. The degradation of surface residues was presumed to be due to photolysis. In conjunction with photodegradation
	One of the primary photodegradation products of avermectin the delta 8,9 isomer. The delta-8,9-photoisomer of avermectin can comprise between 5 and 10% of the residue on cotton (U.S. 1989c). In addition to the parent compound and the delta-8,9-
	E. ENVIRONMENTAL FATE (continued) 
	photoisomer, polar metabolites ("degradates") can constitute up to 70% of the total residue on cotton . The polar metabolites do not have the same toxicological properties as the parent avermectin Ba 1or the 8,9-isomer (See Toxicology Profile Section). 
	In spite of the observed rapid degradation of the surface deposits, abamectin can show high post-application residual insecticidal activity on leaves. This anomaly can be explained by the translaminar activity of abamectin, which is the movement of the chemical from the surface into the leaf. This activity has been demonstrated in bean, cotton and chrysanthemum leaves, where the variability in penetration capability is thought to be from differences in the amount or types of cuticular waxes (Babu, 1988). Th
	Lemon, grapefruit, and orange trees were treated with c labeled avermectin Ba applied as formulated material at lx and lOx the proposed fie!d rate of 0.025 lbs a.i./acre (Maynard, et al., 1989a). A second degradation study was performed in the laboratory with oranges colle14ed fr~m untreated trees. The individual fruits were treated with C or H avermectin at approximately lx, lOx, or 25x the application rate of 0.025 lbs a.i./500 gal water per acre (Maynard et al., 1989b). Results from the field and laborat
	A rotational crop study was performed to determine if avermectin residues resulting from treatments·to cotton would affect subsej~ent plantings of grain, and root and leaf vegetables (Moye, 1986). C avermectin Ba was applied to sandy, sandy loam, and muck soils at 11.25 to l.5x the maximum rate of 0.02 lbs a.i./acre for cotton. 
	E. ENVIRONMENTAL FATE (continued) 
	Three applications at 50 day intervals or 12 applications at 7 day intervals were performed. Vegetables were planted in treated soils 30, 120, and 365 days after the last avermectin application. The total amounts of residue found in the rotated crops were uniformly low regardless of time of planting or harvesting. Radiolabeled residues in these crops ranged from below the level of quantification (8.33 to 9.66 ppb} to 11.6 ppb. Although residues were not identified, they may be comprised of a firmly bound fo
	III TOXICOLOGY PROFILE 
	A. PHARMACOKINETICS 
	Avermectin 
	Animal metabolism studies with avermectin Ba or the delta-8,9 isomer were conducted to determine the distrib6tion, excretion and mI!abolite f~rmation (Maynard et al., 1986a, 1986b). Radiolabeled ( C and/or H) parent compound or 8,9-isomer were administered orally to rats and goats. The results indicated that the majority of avermectin Ba was excreted unchanged in the feces. Two metabolites 1were identifred in the rat and one in the goat. 
	Oral-Rat 
	Rats were ~!ven singlj oral doses of vehicle, 0.14 mg/kg, or 1.4 mg/kg of C and/or H avermectin Ba (Maynard et al., 1986a). 1Urine and feces samples were collected aaily. Three rats were sacrificed at 1, 2, 4, or 7 days after dosing. There was 85 to 95% recovery in the feces, urine and tissues. The majority of the dose, 69-82%, was eliminated in the feces, with approximately 1% or less of the radioactivity in the urine. Most of the radioactivity was eliminated in the first 4 days after dosing. Residues were
	Two major metabolites were identified in the muscle tissue and were designated as 24-hydroxymethyl avermectin Ba and 3"-desmethyl 1avermectin Ba. Minor amounts of non-polar conjugates of these two metabolites iere also identified in the non-polar fraction of fat tissue. 
	Oral-Goat 
	3 Lactating goats were orally administered H-avermectin Ba at 1doses of 0.005, 0.05 or 1.0 mg/day for 10 days (Maynard et al., 1985). Unchanged parent avermectin Ba accounted for 37-99% of the 1recovered radioactivity, with the 24-hydroxymethyl metabolite ranging from 1-54%. The majority of the excreted radioactivity was in the feces, with less than 1% appearing in the urine. Little radioactivity was detected in the tissues of the low dose group, where most tissue values were at or near the minimum level of
	Data from the two goats in the high dose group (-20 ug/kg/day) indicate that avermectin Ba has the potential to partition from the 1blood into the milk. The m~an concentrations measured in the milk of the two animals were approximately 2-3 times higher than the blood concentrations, as early as one day after the initial dosing. The highest mean milk ''concentration factor" was 3.5 times on day 4. 
	A. PHARMACOKINETICS (continued) 
	Oral-Cow 
	On the other hand, a feeding study conducted with lactating Holstein dairy cows indicated that avermectin only appeared in the milk of the high dose animals (100 ppb) after day 7 and only at a maximum concentration of 2 ng/ml (Wehner and Baylis, 1986). The plasma concentration of avermectin from days 7 through 28 was 2-3 ng/ml, indicating no increased tendency for the compound to partition into the milk of these animals. 
	Ivermectin 
	Oral-Rat 
	The partitioning from the blood into the milk of lactating rats has also been reported for the structurally similar chemical, ivermectin (MSD, 1980). Sexually mature female rats were given tritium-labelled ivermectin orally at a dose of 2.5 mg/kg/day for 61 days and throughout mating, gestation and lactation until Day 9 postpartum. The concentrations of ivermectin in the milk was 3-4 times higher than maternal plasma concentrations on comparable days postpartum. Plasma levels of ivermectin in the offspring 
	oral-Human 
	In contrast to the results from the rat study, clinical studies using human volunteers indicated that ivermectin (Mectizan) does not partition into breast milk at therapeutic doses which would be used in the treatment of onchocerciasis (MSD, 1988). A single oral dose of 12 mg Mectizan (-200 mcg/kg) was administered to 12 lactating women who were not breast feeding or contributing to "milk banks." Breast milk and blood were collected 1, 4, and 12 hours post-treatment and daily thereafter for 14 days for milk
	Delta 8,9-Isomer 
	Oral-Rat 
	The metabolism of the delta-8,9-isomer of av3rmectin Ba was 1determined in rats given a single oral dose of H-labeled material at 1.4 mg/kg (Maynard et al., 1986b). Daily urine and fecal samples were collected, and tissues samples were collected at the end of the seven day study. Approximately 94% of the radioactivity was excretedin the feces, and less than 1% was found in the urine. The tissue half-life was approximately 1 day. Two metabolites were identified, 3"-desmethyl-delta-8,9-isomer (3% of dose) and
	B. ACUTE TOXICITY 
	B. ACUTE TOXICITY 
	B. ACUTE TOXICITY 
	Ref. 
	TECHNICAL MATERIAL 

	Oral (rat): LD50 
	Oral (rat): LD50 
	8.7 mg/kg (M) 12.8 mg/kg (F) 
	1 

	Oral Lo50 (mouse}: (M/F) 
	Oral Lo50 (mouse}: (M/F) 
	13.6 mg/kg (sesame oil) 29.7 mg/kg (methyl cellulose} 
	2 

	Dermal (rabbit): LD50 (M/F) 
	Dermal (rabbit): LD50 (M/F) 
	2,120 mg/kg 
	3 

	Eye Irritation (rabbit): 
	Eye Irritation (rabbit): 
	Slightly irritating (Category III) 
	4 

	Dermal Irritation (rabbit): 
	Dermal Irritation (rabbit): 
	Non-irritating 
	5 

	Dermal Sensitization: (guinea pig} 
	Dermal Sensitization: (guinea pig} 
	Negative 
	6 

	Oral LD50(rat) (M/F) 
	Oral LD50(rat) (M/F) 
	0.722 ml/kg (0.650 g/kg) 
	7 

	Dermal (rabbit): LD50 (M/F) 
	Dermal (rabbit): LD50 (M/F) 
	>2.23 ml/kg 
	8 

	Inhalation Lc50 (rat): (M/F) 
	Inhalation Lc50 (rat): (M/F) 
	1. 062 mg/L (Category III) 
	9 

	Eye Irritation (rabbit): 
	Eye Irritation (rabbit): 
	Slight to moderate (Category III) 
	10 

	Dermal Irritation (rabbit): 
	Dermal Irritation (rabbit): 
	Slight (Category III) 
	11 

	oral LD50(mouse): (M/F) 
	oral LD50(mouse): (M/F) 
	>80 mg/kg 
	12 

	Oral LD50(mouse): 
	Oral LD50(mouse): 
	>5000 mg/kg 
	13 

	Oral (rat): LD50 (M/F) 
	Oral (rat): LD50 (M/F) 
	> 5.0 g/kg (Cat. IV) 
	(14) 

	Dermal (rabbit): LD50 Inhalation LC: 50 
	Dermal (rabbit): LD50 Inhalation LC: 50 
	> 2.0 g/kg (Cat. III) Particle size not inhalable 
	(15) (16) 

	Eye Irritation: 
	Eye Irritation: 
	Category III 
	(17) 

	Dermal Irritation: 
	Dermal Irritation: 
	Category IV 
	(18) 

	Dermal Sensitization 
	Dermal Sensitization 
	Negative 
	(19) 


	EMULSIFIABLE CONCENTRATE (1.8%) 
	DELTA-8,9-PHOTOISOKER 
	Acute Toxicity Refs: (1) Robertson, 1981a; (2) MSD, 1985; (3) Gordon, 1984a; (4) Robertson 1981b; (5) Robertson, 1983; (6) Gordon, 1983; (7) Everett, 1983; (8) Stolz, 1983a; (9) Terrill, 1984; (10) Stoltz, 1983b; (11) Stoltz, 1983c; (12) Gordon et al., 1986; (13) Gordon et al., 1984. 
	POLAR METABOLITES 
	B. ACUTE TOXICITY (continued) 
	AVERT FORMULATION 
	Acute Tox1c1ty·Refs.: (14) B1osearch Inc., 1987a; (15) B1osearch Inc., 1987b; (16) Whitmire Research Lab. Inc., 1990; (17) Biosearch Inc., 1987c; (18) Biosearch Inc., 1987d; (19) Biosearch Inc., 1987e. 
	C. SUBCHRONIC TOXICITY (1.8% Emulsifiable Concentrate) 
	Several multi-exposure dermal toxicity studies were performed with the 1.8 % emulsifiable concentrate using rabbits (MITR, 1984). The lowest NOEL for mortality and tremors was 125 mg/kg. Possible testicular degeneration was indicated; however, subsequent studies demonstrated that this effect was caused by the stress of restraint methods. No other potential adverse effects were indicated. 
	D. CHRONIC TOXICITY/ONCOGENICITY 
	Dietary-Rat 
	A combined two year chronic toxicity-oncogenicity feeding study with rats was performed using abamectin at dose levels of O, 0.75, 1.5, or 2.0 mg/kg/day (Gordon, 1984b). The NOEL for tremors was 1.5 mg/kg/day. Oncogenic effects were not found. This 105 week study was considered acceptable based on FIFRA Guidelines. 
	Dietary-Dog 
	A one year chronic dog feeding study was performed using abamectin at dose levels of o, 0.23, 0.5, or 1.0 mg/kg/day (Gordon, 1984c). The NOEL for mydriasis was less than 0.25 mg/kg/day. Animals experienced decreased body weight gain, possibly from inappetence for treated food, slight decreases in serum urea nitrogen in the high dose group, and slight decreases in alkaline phosphatase and alanine aminotransferase activities in the high and middle dose groups. The NOEL for decreased body weight gain and alter
	D. CHRONIC TOXICITY (continued) 
	Dietary-Mouse 
	A two year combined chronic toxicity-oncogenicity feeding study in mice was performed using avermectin at dose levels of o, 2, 4, or 8 mg/kg/day (Gordon,1985). The NOEL for increased mortality was 2 mg/kg/day. The NOEL for tremors was less than 2 mg/kg/day. Oncogenic effects were not found. This 94 week study was considered acceptable based on FIFRA Guidelines. 
	E. GENOTOXICITY 
	Avermectin 
	Several genotoxicity studies were conducted in three areas: gene mutation (Gordon, 1986a; HSD, 1986a; Gordon, 1983b; Gordon, 1986b), chromosomal aberration (Gordon, 1983a; Gordon, 1986c), and DNA damage and repair (Gordon, 1983a). 
	The studies using several strains of Salmonella, with and without metabolic activation, were all negative. The gene mutation study using Chinese hamster V79 cells showed no increase in mutation frequency up to cyctotoxic concentrations. 
	An in vivo mouse chromosomal aberration study indicated no evidence of an increase in aberrations after male animals were given up to 12 mg/kg by oral gavage. An in vitro study using CHO-WBL cells showed no increase in aberrations with or without metabolic activation at cytotoxic concentrations. 
	A DNA damage study using rat hepatocytes in vitro, or after oral gavage, showed single strand breaks in DNA at cytotoxic concentrations in vitro, but no effects on the DNA in vivo up to 10.6 mg/kg (the oral LD). 50
	Delta 8,9-Isomer 
	Microbial mutagenicity assays using several strains of Salmonella typhimurium or E.coli were conducted with and without metabolic activation (Gordon, 1988a). There was no evidence of an increase in reversion rate in any strain. 
	Polar Metabolites 
	Microbial mutagenicity assays using several strains of Salmonella typhimurium or E. coli were conducted with and without metabolic activation (Gordon, 1988b). The results indicated no increase in reversion rate. 
	F. REPRODUCTIVE TOXICITY 
	Avermectin 
	Two supplemental and one definitive rat reproduction studies have been perfonned using abamectin. The acceptable, definitive study was a two generation, two litter per generation oral gavage study using dose levels of o, 0.05, 0.12 or 0.40 mg/kg/day (Haberman, 1984). The parental NOEL was greater than 0.40 mg/kg/day. The reproductive NOEL was 0.12 mg/kg/day and was based on decreased pup survival (Table 1), decreased weight gain and retinal alterations, which were characterized by an increase in retinal fol
	Delta 8,9-Isomer 
	The delta 8,9-isomer of abarnectin was administered by oral gavage to groups of 20 Crl:CD (SD) BR female rats at doses of o, (sesame oil control), 0.06, 0.12 or 0.40 mg/kg/day from 15 days prior to cohabitation through day 20 of lactation (one generation) (Gordon, 1988c). There were no signs indicating that a Maximum Tolerated Dose (MTD) had been achieved during the study, and no treatment-related maternal or reproductive effects were noted, including gross and histo-morphological eye examinations on weanli
	Table 1 Post-natal survival of rat pups given abamectin for two generations by oral gavage 
	Generation 
	Generation 
	Generation 
	0 
	Dosage (mg/ka/day) 0.05 
	0.12 
	0.40 

	Fla No. 
	Fla No. 
	Surviving 
	221/222 
	226/226 
	259/261 
	117/222 

	TR
	% 
	99.5 
	100 
	99.2 
	52.7* 

	Flb No. 
	Flb No. 
	surviving 
	193/197 
	199/202 
	237/239 
	84/140 

	TR
	% 
	98.0 
	98.5 
	99.2 
	60.0** 

	F2a No. 
	F2a No. 
	surviving 
	230/230 
	2011201 
	216/217 
	169/180 

	TR
	% 
	100 
	100 
	99.5 
	93.9* 

	F2b No. 
	F2b No. 
	surviving % 
	174/174 100 
	105/106 99.1 
	174/175 99.4 
	129/139 92.8* 


	Statistical significance: * p < 0.05; ** p < 0.01 
	Generation 
	Generation 
	Generation 
	0 
	Dosage (mg/kg/day) 0.05 
	0.12 
	0.40 

	M F 
	M F 
	M 
	F 
	M F 
	M 
	F 

	0/5++ 1/5 
	0/5++ 1/5 
	1/5 
	0/5 
	1/5 0/5 
	3/4 * 
	1/5 

	M F 
	M F 
	M 
	F 
	M F 
	M 
	F 

	TR
	TD
	Artifact

	0/26 
	1/34 
	5/88 2/86 
	a 10/63 
	18/66 
	*** 


	F. REPRODUCTIVE TOXICITY (continued) 
	Table 2 Incidence of retinal abnormalities in rat pups given abamectin for two generations by oral gavage 
	G. DEVELOPMENTAL TOXICITY 
	Avermectin 
	Gavage-Rat 
	A rat teratology study was performed by gavage using dose levels of avermectin ba at o, 0.4, 0.8, or 1.6, mg/kg/day (Gordon, 1982). 1A pilot study was performed using 2 mg/kg/day as the highest dose. The NOEL for maternal toxicity was estimated to be greater than 1.6 mg/kg/day but less than 2.0 mg/kg/day, based on maternal mortality (1/10 animals) in the pilot study. The NOEL for fetotoxicity was 1.6 mg/kg/day, based on the lack of fetal malformations greater than historical controls. 
	Gavage-Rabbit 
	A rabbit teratology study was performed by gavage using dose levels of avermectin b a at o, 0.5, 1.0, or 2.0 mg/kg (Gordon, 1982). The NOEL for maternal toxicity was ,1.0 mg/kg based on decreased body weight. The NOEL for developmental toxicity was 1.0 mg/kg based on skeletal malformations, cleft palate and clubbed foot, which occurred at 2.0 mg/kg/day. 
	G. DEVELOPMENTAL TOXICITY (continued) 
	Gavage-Mouse 
	Two CF mouse teratology studies were performed using the parent avermectiA Ba. In the initial study avermectin Ba was given by oral 11gavage to 20 pregnant mice per dose at levels of o, 0.1, 0.2, 0.4 or 0.8 mg/kg (MSD, 1986b). The NOEL for cleft palate was 0.2 mg/kg; however, maternal toxicity, as indicated by tremors, occurred at the lowest dose tested, 0.1 mg/kg/day (Table 3). A subsequent study was performed in pregnant mice at doses of O, 0.025, 0.05, 0.075 or 0.1 mg/kg (MSD, 1986c). The NOEL for matern
	Table 3 Incidence of severe effects reported in the initial CF-1 mouse teratology study using avermectin Ba 1
	Table
	TR
	0 
	0.1 
	Dosage (mgLkgLday} 0.2 
	0.4 
	0.8 

	Maternal 
	Maternal 

	toxicity 
	toxicity 

	(death) 
	(death) 
	0/40a 
	1/20 
	0/20 
	3/20 
	2/20 

	Maternal 
	Maternal 

	toxicity (tremors) 
	toxicity (tremors) 
	NRb 
	yes 
	NRb 
	yes 
	no 

	Cleft palate 
	Cleft palate 
	1/lc 
	1/1 
	0 
	4/2 
	5/2 


	g/ There were two groups of control animals, 20/group "fl./ Not reported £/ Fetuses/litter 
	G. DEVELOPMENTAL TOXICITY (continued) 
	Table 5 Incidence of effects reported in the initial CF-1 mouse teratology study using the 8,9-isomer of avermectin B1 
	Table
	TR
	0 
	Dosage (mg/kg/day) 0.015 
	0.03 
	0.1 
	0.5 

	Litters exam 
	Litters exam 
	23 
	24 
	23 
	24 
	23 

	Litters with 
	Litters with 

	malformations 
	malformations 
	1 
	3 
	3 
	2 
	9 

	(%) 
	(%) 
	4 
	13 
	13 
	8 
	39 

	Exencephaly 
	Exencephaly 
	la 
	la 
	Sb 
	0 
	1 

	Open eyelid 
	Open eyelid 
	la 
	la 
	3b 
	1 
	0 

	Cleft palate 
	Cleft palate 
	0 
	1 
	1 
	6/lc 
	24/6c 

	Cleft lip 
	Cleft lip 
	0 
	0 
	0 
	1 
	0 


	g_/ same fetus Q/ both findings in 3 fetuses; 5 exencephaly in 2 litters £./ fetuses/litter 
	Table 6 Incidence of effects reported in the second CF-1 mouse teratology study using the delta 8,9-isomer of avermectin Bl 
	Table
	TR
	Dosage 
	(mg/kg/day) 
	0.06 

	0 
	0 
	0.015 
	0.03 

	Litters exam. 
	Litters exam. 
	22 
	22 
	23 
	22 

	Litters with 
	Litters with 

	malformations 
	malformations 
	1 
	2 
	4 
	2 

	(%) 
	(%) 
	5 
	9 
	17 
	9 

	Exencephaly 
	Exencephaly 
	0 
	0 
	3a 
	3/2b 

	Cleft palate 
	Cleft palate 
	0 
	1 
	0 
	0 


	£! one in a dead fetus, in separate litters Q/ fetuses/litter 
	G. DEVELOPMENTAL TOXICITY (continued) 
	Polar Metabolites 
	Gavage-Mouse 
	Polar metabolites obtained from thin-film dish photolysis were administered by oral gavage to groups of 25 Crl:CF BR female mice on days 6-15 of gestation at doses of O (0.5% methyl ~ellulose control), 0.25, 0.5 or 1.0 mg/kg/day (Gordon, 1988e). There were no signs indicating that a MTD was achieved in this study. A slight, non-significant increase in cleft palate at the high dose was not considered treatment related. There were no other maternal or developmental observations suggestive of a treatment relat
	Polar metabolites, which were derived from citrus, were administered to groups of 25 mated Crl:CF BR female mice by oral gavage on days 6-15 of gestation at O (0.5% methyl cellulose control), 0.25, 0.5 or 1.0 mg/kg/day (Gordon, 1988f). At each of the three treatment doses, there was a slight, statistically non-significant decrease in maternal weight gain that was insufficient to establish a MTD. No treatment related developmental effects were observed in this study. The maternal and developmental NOEL were 
	H. NEUROTOXICITY 
	Since abamectin is not an organophosphate, delayed neuropathy studies are not required for registration. However, several of the studies reported the development of tremors and, in some cases, the loss of righting ability. These effects would be expected from the putative property of avermectin B in enhancing GABA activity. When histological examinations were petformed on neural tissue from animals exhibiting CNS toxicity, no morphological alterations were seen. 
	IV RISK ASSESSMENT 
	A. HAZARD IDENTIFICATION 
	Adverse reproductive and developmental effects have been reported in animal studies using the parent compound, avermectin B, or the 1delta-8,9-photoisomer. A two generation rat reproductive study using avermectin Bestablished a NOEL of 0.12 mg/kg based on decreased pup 1 survival, decreased weight gain and retinal alterations. A rat teratology study established the NOEL for both maternal toxicity and teratogenicity at 1.6 mg/kg. The NOEL for maternal toxicity and teratogenicity (skeletal malformations) in a
	The potential long term (chronic) toxicological risk from the residential use of Avert was not quantified because: 1) the NOEL used to assess acute risk is 2.4 times lower than the NOEL for chronic risk (i.e. 0.05 mg/kg/day vs. 0.12 mg/kg/day), 2) the potential exposure from repeated use of Avert would be equal to or less than the absorbed daily dosage (ADD), depending on the ratio of exposure days/potential exposure days. Therefore, adequate margins of safety under an acute exposure scenario would also be 
	B. EXPOSURE ASSESSMENT 
	Residential 
	An estimate of potential human exposure was provided by the Worker Health and Safety Branch of the Department of Pesticide Regulation (See Appendix B). The primary concern was the exposure to small children who could potentially come in contact with the bait through crawling activities. Additionally, an estimate of exposure for a commercial applicator was developed using surrogate data from the use of carbaryl, as a dust formulation, on homegrown vegetables. 
	B. EXPOSURE ASSESSMENT (continued) 
	The individual and combined dosage from oral, dermal and inhalation routes were calculated for a 9 kg infant using the following exposure scenarios: 
	Equilibrium Model: This model assumes that the residue on a surface comes to equilibrium with the residue on the body; therefore, the dermal exposure is equal to the body surface area exposed.It is 2assumed that a 9 kg infant has a body surface area of -3900 cm (See Table 1, Appendix B). 
	Transfer Factor Model: This model provides the best estimate of potential human exposure through contact with house2old surfaces. The estimatid transfer factor for an infant is -800 cm /hr., based on a 3500 cm /hr. transfer factor for an adult, multiplied by the ratio of the infant/adult body surface areas (See Table 2, Appendix B). 
	The potential daily exposure and estimated absorbed daily dosage for a 9 kg infant using the equilibrium and transfer factor models are presented in Table 7. The potential exposure and dosage for the crawling infant were calculated as an average of the potential exposures for day 1 and day 2 after application (See Tables 1 and 2, Appemdix B). The justification for using a two day average, rather than the highest single day value immediately after application (i.e. day 1), was based on the time after treatme
	Table 7 Potential Infant Exposure to Abamectin from the Residential Use of Avert 
	~/ Two day average combined oral, dermal and inhalation exposure. See Tables 1 and 2 in Appendix B for exposures from specific routes. Q/ Infant body weight is 9 kg; dermal absorption is 1% (MSD, 1986f); breathing rates are 4.2 liters/min. (light activity) and 1.5 liters/min. (resting); inhalation absorption is 50%; oral absorption is 100% 
	B. EXPOSURE ASSESSMENT (continued) 
	commercial Applicator 
	The combined dermal and respiratory exposure for a commercial applicator was estimated assuming a 6-hr. work day during which 12 containers of Avert would be used (See Table 3, Appendix B). The resulting absorbed daily dosage (ADD) was 0.082 ug/kg/day for a 70 kg male. Although potential exposure and an absorbed daily dosage for a female applicator was not quantified, the exposure estimates for the male applicator would likely be greater since breathing rates for males are generally higher than for females 
	Dietary 
	Residue Data The commodities and corresponding residues used to assess the dietary exposure to abamectin are presented in Table 8. These residue levels had been used in previous dietary exposure assessments. Tolerances currently exist for cottonseed and resulting by-products for the use of abamectin on cotton under the Section 3 registration. The other commodities have an action level under a current or pending Section 18 registration. 
	Dietary Assessment An acute dietary exposure analysis was conducted using the software program, Exposure-4 (EX-4, Detailed Distributional Dietary Exposure Analysis) developed by Technical Assessment Systems, Inc. {TAS, 1990). The Ex-4 program estimates the distribution of single day dietary exposures for the overall U.S. Population and various subgroups, including infants and small children. The program utilizes the actual individual food consumption data, as reported by respondants in the 1987-88 U.S. Depa
	Potential acute dietary exposures from the consumption of all the commodities in Table 8 were determined for several population subgroups (Appendix D) but speciiically for non-nursing infants (<1 yr.) and for male adults (20 yrs.), so that these dietary exposure estimates could be combined with the potential residential exposure for crawling infants and applicators from the residential use of Avert. 
	ii Male breathing rate is 29 L/min.; female breathing rate is 16 L/min.(u. S. EPA, 19~7). Male body surface area/bodywt. ratio is 2227~ cm /kg (19,400 cm /70 kg); female ratio is 307 cm /kg (16,900 cm /55 kg) (U.S. EPA, 1985) 
	Commodity 
	Commodity 
	Commodity 
	Residue 
	(ppb) 
	Reference 

	cottonseed (oil/meal) 
	cottonseed (oil/meal) 
	CDFA, 
	1990a 

	Strawberries 
	Strawberries 
	CDFA, 
	1990b 

	Head lettuce 
	Head lettuce 
	CDFA, 
	1990c 

	Celery 
	Celery 
	CDFA, 
	1990d; 

	TR
	DPR, 
	1992 

	Pears 
	Pears 

	RAC 
	RAC 

	Processed 
	Processed 
	CDFA, 
	1991 


	Potential Exposure 
	Potential Exposure 
	Potential Exposure 
	Absorbed Daily Dosageb 

	(ug/infant/day) 
	(ug/infant/day) 
	(ug/kg/day) 

	Equilibrium Model 
	Equilibrium Model 
	0.147 

	Transfer Factor 
	Transfer Factor 

	Model 
	Model 
	0.087 


	Table
	TR
	Absorbed Daily Dosage 
	(ug/kg/day) 

	Subgroup 
	Subgroup 

	TR
	Residential Dietarya 
	Combined 

	Infant ( <1 
	Infant ( <1 
	yr.) 
	TD
	Artifact

	0.053 
	0.200 

	Commercial 
	Commercial 
	applicator 
	0. 082 
	C 
	, 
	0.138 
	0.220 


	B. EXPOSURE ASSESSMENT . ( continued) 
	Table 8 Commodities and Residue Levels Used to Assess Potential Dietary Exposure to Abamectin 
	~/ minimum quantifiable level Q/ action level established under Section 18 £/ minimum detection level 
	The potential exposures to abamectin from Avert, dietary sources and a combination of both are presented in Table 9. Only the ADD from the Equilibrium Model is presented since this model represents the highest potential exposure. 
	The crawling infants had the highest potential residential exposure (0.147 ug/kg/day) but the lowest combined exposure (0.200 ug/kg/day). The commercial applicator the highest potential dietary exposure (0.138 ug/kg/day) and the highest combined exposure (.220 ug/kg/day). 
	Table 9 Potential acute exposure for infants and adults (commercial applicator) to abamectin from residential use of Avert and from dietary sources 
	~/ Based on 99.Sth percentile of user-days. See Appendix D for additional exposure percentiles Q/ From Equilibrium Model, Table 7 £/ Based on 70 kg body weight from Table 3, Appendix B 
	C. RISK CHARACTERIZATION 
	Margins of safety (!j!OS} were calculated for infants (<1 yr.) and a commercial (male, 20 yrs.) as the ratio of the NOEL (50 ug/kg/day) and the Absorbed Daily Dosages presented in Table 9, (MOS= NOEL/ADD). These MOSs are presented in Table 10 for potential exposures to abamectin from the residential use of Avert, from dietary sources and from the combination of residential and dietary sources. 
	Table 10 Margins of safety for infants and adults (commercial applicator) from residential use of Avert and from dietary sources 
	Subgroup 
	Subgroup 
	Subgroup 
	Margins of Safety Residential Dietary Combined 

	Infant 
	Infant 
	(<1 yr.) 
	340 
	943 
	250 

	Commercial applicator 610 
	Commercial applicator 610 
	362 
	227 


	£/ Calculated as the ratio of the acute NOEL (50 ug/kg/day)/ADD from Table 9 
	Infants had the lowest MOS from potential exposure to abamectin from the residential use of Avert (MOS= 340) but the highest combined MOS from both residential and potential dietary sources (MOS= 250). The male commercial applicator had the lowest MOS from potential dietary sources of abamectin and from combined sources. 
	V RISK APPRAISAL 
	A margin of safety of 100 is generally considered to indicate an adequate level of health protectiveness between a NOEL for the test animal and the potential human exposure. In this risk assessment all margins of safety were at least 227 for combined residential and dietary exposures. Information presented in this section suggest thatprimates do not exhibit the same toxicity to treatment with abamectinor ivermectin as reported for rodents; therefore, humans may not be susceptible to the overt adverse effect
	Residential 
	Margins of safety were considered adequate for the crawling infant and the commercial applicator based on the methods used to estimate exposure from the use of Avert as a crack and crevice insecticide. 
	Dietary 
	Margins of safety were considered adequate for both infants and male/female adults from potential dietary exposure to abamectin from currently (and pendidng) registered uses of abamectin. 
	Combined Residential/Dietary 
	Margins of safety were considered adequate for infants and male/female adults from the potential combined exposure to abamectin from the residential use of Avert and from potential dietary sources. 
	Discussion 
	When using a MOS of 100 as an acceptable benchmark in risk assessment, the underlying inference is that humans are 10-times more susceptible to the chemical toxicity at the NOEL established in the animal species, and that there is a 10-fold range in the dose/response within the human population. Since abamectin is not used in human medicine, there are no controlled clinical studies which characterize the variability of response in the human population. However, studies in which monkeys were exposed to abame
	RISK APPRAISAL (continued) 
	greated than the NOEL (e. g. 0.1 mg/kg) for maternal toxicity (e.g. tremors, death) seen in the ivermectin mouse studies. In addition, the human therapeutic dosage of ivermectin in the treatment of onchocerciasis is 0.15 to 0.2 mg/kg, as a single dose. Dosages up to 0.25 mg/kg have been used in humans to characterize the pharmacokinetics of ivermectin. Therefore, the therapeutic dosage of 0.2 mg/kg in humans is equivalent to the minimum effect level for tremors and death in the mouse, supporting the content
	Additionally, 103 children, 5-12 years old and infected with the microfilaria causing onchocerciasis, were treated with ivermectin (0.15 mg/kg), as part of an experimental clinical trial ('MSD, no date). Forty seven clinically adverse reactions were reported in 36 children and included headache (23%), myalgia (9%), edema (5-10%), vomiting (1%), vertigo (1%) and abdominal pain (1%). These are similar side effects reported by adults treated with ivermectin for onchocerciasis. Only one case (edema) was conside
	In monkey studies comparing the effects of abamectin and ivermectin at dosages from 0.2 to 24 mg/kg, the NOEL for both compounds (i.e. no signs of toxicity) was 1 mg/kg. The most sensitive endpoint was emesis, and the minimum effect level for both compounds was 2 mg/kg (i.e. -lOx _greater than the therapeutic dosage of ivermectin for river blindness and -40x greater than the NOEL for maternal toxicity of 0.05 mg/kg in the mouse developmental toxicity study). At 24 mg/kg, the highest dose tested, marked mydr
	In general, the currently available scientific information indicates that the acute adverse effects reported in humans given ivermectin and in monkeys exposed to either ivermectin or abamectin are qualitatively different than in rodents and occur at higher doses. 
	Recommendation: 
	Registration of Avert Prescription Treatment 310 is recommended. 
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	**033 04"6669, 11Chromosome-in vitro Aberrations11, (Merck Sharp & Dohme-1986). Avermectin, 94% purity, CHO-WBL cells; + rat liver activation -beta-Naphthaflavone and phenobarbital induced; 0, 0.01, 0.015, and 0.02 mM scored at 10.5 and 24 hours -S9; O, 0.005, 0.010, 0.015 or 0.02 at 10.5 hours +S9; 3 hour exposure; no evidence for increased aberrations to cytotoxic levels; ACCEPTABLE. -(Gee, 8/5/86). 
	DNA DAMAGE 
	**033 046665, "844 MUTA-ONA; A 1 ka 1 ine Elution with Rat Hepatocytes", (Merck Sharp & Dahme, in vitro (TI82 8520, TI82 8523, TI82 8525 and TI82 8526 -1982 and in vivo (TT83 8302 -1983)). Avermectin, 4 in vitro trials at Oto 0.6 mM; 1 in vivo trial in rats; at 10.6, 3.5, or 1.06 mg/kg/male rat by oral gavage; 3 hours exposure in both types; no increase in SS breaks '1"ithout increased cytotoxicity in vitro; no effects in vivo; ACCEPTABLE. (Gee, 8/1/86). ---
	NEUROTOXICITY 
	Not required at this time. 
	OTHER CLINICAL, IVE~~ECTIN 
	144 085368, 11The Chemotherapy of Onchocerciasis X. An assessment of four single dose treatment regimes of MK-933 (Ive!"Tllectin) in human onchocerciasis11, (K. Awadzi, K.Y. Oadzie, H. Shulz-Key, D.R.~. Haddock, H.M. Gilles, and M.A. Aziz; Annals of Tropical Medicine and Parasitology, 79 (1):63-78, 1985). A publication with supplemental clinical information. No worksheet provided (G. Chernoff, 3/14/90). 144 085369, "The Effects of Ivermectin on Transmission of Onchocerca volvulus11, (E.W. Cupp, M.J. Bernard
	B. APPENDIX B EXPOSURE ASSESSMENT 
	ESTIMATION OF EXPOSURE OF PERSONS IN CALIFORNIA TO THE PESTICIDE PRODUCT A VERT PRESCRIPTION TREATMENT 310 
	BY Tareq A. Formoli, Associate Pesticide Review Scientist October 2, 1991 Revised March 11, 1992 Revised May 25, 1993 
	California Environmental Protection Agency Department of Pesticide Regulation Worker Health and Safety Branch 1220 N Street P.O. Box 942871 Sacramento, California 94271--0001 
	ABSTRACT 
	Avert Prescription Treatment 310 is a dust fonnulation that contains 0.05% abarnectin B1. It is recommended for use by commercial applicators to treat homes, and commercjal and industrial buildings to control roaches. In addition to the applicators, the residents, especially children could be exposed to abamectin B1 following residential application. Two scenarios have been used to estimate exposure to children. Applicator exposure was estimated using surrogate data. This report was prepared to be included 
	Exposure Assessment for Avert Presc_ription Treatment 310 
	Introduction: 
	The subject product is a dust formulation that contains 0.05% abamectin B . It is labeled for crack and crevice 1uses in homes, and non-food/feed areas of commercial and industrial buildings. The label specifies "Do not apply where children are likely to come in frequent contact with treated areas. Any powder visible after application is complete should be brushed into cracks and crevices or removed. No generalized dusting should be done in household areas accessible to children or pets". Studies have shown
	October 2, 1991 Revised March 11, 1992 Revised May 25, 1993 
	Estimate of Infant Exposure: 
	Indoor residue monitoring has shown 42 ng, 3 ng, and 3 ng abamectin per 100 cm2 on horizontal surfaces immediately, 24, and 72 hours respectively after application of Aven Prescription Treatment 310 (3). Children spend much of their time on the floor and their tendencies of hanci to mouth contact and pica are a recognized potential route of e;,,.-posure ( 4 ). A model that has been used to estimate dermal exposure from indoor surface pesticides in the absence of any data is the equilibrium model (5). It ass
	Route of Exposure 
	Route of Exposure 
	Route of Exposure 
	potential Exposure 
	Absorbed Daily Dosage 

	TR
	(ug/infant/day) 
	(ug/kg/day) 

	TR
	Day I 
	Day 2 
	Day 1 
	Day 2 

	Oral 
	Oral 
	0.82 
	0.06 
	0.09 
	0.007 

	Dermal 
	Dermal 
	0.82 
	0.06 
	0.001 
	0.0001 

	Respiratory 
	Respiratory 
	2.50 
	1.03 
	0.14 
	0.057 

	Total 
	Total 
	4.14 
	l.15 
	0.23 
	0.064 

	Two-day Average 
	Two-day Average 
	2.64 
	0.147 


	Based on: Infant body surface area of -3 900 cm2 (7), body weight of 9 kg ( 1 ), I 00% surface residue transfer to skin, 1 % dermal absorption (6), oral absorption of 100%, respiratory uptake of 50%, 12 hours of light activity and 12 hours of rest. 
	Fonnoli, \VH&.S, 1993 The most refined estimate of human e:..."Posure to surface residues comes from work done with adult humans who's exposures were measured after defined contact with a pesticide treated carpet (8). From this work it was poSSible to estimate transfer factors for pesticide residues from treated carpets to individual's bodies. The estimated transfer factor for infants is approximately 800 cm2/bour based on 3500 cm2/hour transfer factor for adults multiplied by the ratio of infant to adult b
	Route of exposure 
	Route of exposure 
	Route of exposure 
	Potential e:..."Posure 
	Absorbed Daily Dosage 

	TR
	(ug/infant/day) 
	(ug/kg/day) 

	TR
	Day 1 
	Day 2 
	Day 1 
	Day 2 

	Oral 
	Oral 
	0.28 
	0.02 
	0.03 
	0.002 

	Dermal 
	Dermal 
	1.70 
	0.12 
	0.002 
	0.0001 

	Respiratory 
	Respiratory 
	l.88 
	0.78 
	0.10 
	0.043 

	Total 
	Total 
	3.86 
	0.92 
	0.13 
	0.045 

	Two-day Average 
	Two-day Average 
	2.39 
	0.087 


	Table 2 
	Based on: Body weight of 9 kg, 1 % dermal absorption, 6 hours of light activity and 18 hours of rest Formoli, WH&S, 1993 
	Estimate of Commercial Applicator Exposure: 
	The product label recommends the use of this product by commercial applicators. This label does not apparently preclude homeowner application. No residential applicator e;..-posure data are available for a dust formulation 
	that is used in the manner of Avert Prescription Treatment 310. A home gardener e"-posure study with carbaryl has shown 0.46 mg to 0.57 mg of carbaryl exposure for each gram active ingredient used for an applicator wearing clothing such as a T-shirt, shorts, and shoes (9). The applicators used a 5% dust formulation to treat corn and green beans. This could be used as a conservative estimate of e:-.-posure for a person applying Avert Prescription Treatment 310 which is a 0.05% dust formulation. Assuming that
	Table 3 
	Route of Exposure 
	Route of Exposure 
	Route of Exposure 
	Route of Exposure 
	Potential E:-.-posure (ug/person/day) 
	Absorbed Daily Dosage (ug/kg/day) 

	Dermal Respiratory 
	Dermal Respiratory 
	103.0 9.4 
	0.015 0.067 

	Total Exposure 
	Total Exposure 
	112.4 
	0.082 



	Based on: Dermal absorption of 1 o/o. respiratory uptake of 50%, breathing rate of 29 liters/minute, body weight of 70 kg, and a 6-hour work day. Formoli, \VH&S, 1991 
	References 
	1. Fenske, R.A. et al. 1990. Potential exposure and health risks of infants following indoor residential pesticide application. Am. J. Public Health, 80:689-693. 2. Roberts, J.W. and D.E. Carmann. 1989. Pilot study of cotton glove press test for assessing exposure to pesticides in house dust Bull. Environ. Conta.m. Toxicol. 43:717-724. 3. Whitmire Research Laboratories, Inc. 1991. Abamectin movement study at Ft Bragg. Whitmire Research Laboratories, Inc., Saint Louis, Missouri. CDF A Registration Doc. No. 5
	C. APPENDIX C PRODUCT LABEL 
	• Cor.!air..s arnroz!ff.::.:civ • Crc.dc ar.d Crevice~ Bai! • Kills c:x.l:roacr~s 
	KILLS: Ccc:<rcac:.es (inc:uc:r.g carbamate, er-PRE CAUTIONARY ST A TE~,1ENTS £;anephospha:e and arsanechicrine resis~ant HAZARDS TO HUMANS s.rains). AND DOMESTIC ANIMALS For use in: Gara,;es, Homes, and the non-face/ CAUTION feec areas of Hcspitals anc Nursin; Horr.es (ncn-Harmful if swallowed. inhaled or abs:::rbed through patient areas), Hc:els. Mctels, Trans:::crtation the sl<in. Do net breathe dust. Do net ailcw :o Esu:pment (8uses, Beats, s;,ips. Trains: P!anes). contac: sl<in, eyes er c!o,hing. If ccn
	P
	DIRECTIONS FOR USE It is a vicia,icn of Federal law to usa this prcdwct in and hidden surfacas around sinks and stcra;e areas, behind basebearc:s. around ccors and a manner Inconsistent with its laceling. winc:::ws, behind and under cabinets. s:oves, PP 3 i O is intended fer aoolicaticn with the sue-t:~hir.d refr.gerators and in attics ar.d c:-awt spaces. plied hand dustar to hieing and runway areas and thosa places where pes:s are found. Apply insec-OUTDOOR USE; Use for central of c:::::1-<-tic:de direc:ly
	' .• Contair..s a:;:,ro:ritr-.1::elv • Cra.d er.ti Cnvicz" Bait 200 bai! :ii:1czf1!J!r.!S • Kii!.r cx.O"oac~s 
	D. APPENDIX D DIETARY ASSESSMENT 
	ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTR)..TION RESIDUE FILE NAME: AVERTlA .(NFCS87/88 DATA) ANALYSIS DATE: 12-09-1992 DPR NOEL= 0.05 MG/KG BODY WT/DAY -----------------------------------------------------------------------------HISPANICS MEAN DAILY EXPOSURE PER USER-DAY ESTI~.ATED PERCENT OF PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY ~..ARGIN OF SAFTEY 99.1% 0.000014 3641 ESTIM.~TED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE IN MG/KG BODY WT/DAY AND COR..~
	ACUTE -----------------------------------------------------------------------------EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION RESIDUE FILE N~~~E: AVERTlA (NFCS87/88 DATA} ANALYSIS DATE: 12-09-1992 DPR NOEL= a.as MG/KG BODY WT/DAY -----------------------------------------------------------------------------NON-HISPANIC -------------------BL}..CKS ME1-.N DAILY EXPOSURE PER USER-DAY ESTIM..ll.TED PERCENT OF PERSON-DAYS ------------------------------THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGI
	-----------------------------------------------------------------------------ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION RESIDUE FILE N~.ME: AVERTlA (NFCS87/88 DATA) ~.NALYSIS DATE: 12-09-1992 . DPR NOEL= 0.05 MG/KG BODY WT/DAY FE..~LES (13+/PREG/NOT NSG) MEAN DAILY EXPOSURE PER USER-DAY ESTIMATED PERCENT OF PERSON-DAYS THAT ~-~EUSER-DAYS MG/KG BODY WT/DAY ~-~GIN OF SAFTEY 99.6% 0.000012 4091 ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE IN MG/KG BODY WT
	ACUTE -----------------------------------------------------------------------------EXPOSURE (EX4) P..NALYSIS FOR Avermectin; Section 3 REGISTRATION RESIDUE FILE NP~~E: AVERTlA (NFCS87/88 DATA} ANALYSIS DATE: 12-09-1992 DPR -----------------------------------------------------------------------------NOEL= 0.05 MG/KG BODY WT/DAY NURSING INF~~~TS (<l YEAR) ME.~~ DAILY EXPOSURE PER USER-DAY ESTI~-~TED PERCENT OF ------------------------------------PERSON-DAYS TF....P._T ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF
	-----------------------------------------------------------------------------ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGISTRATION RESIDUE FILE NAME: AVERTlA (NFCS87/88 DATA) ~..NALYSIS DATE: 12-09-1992 DPR -----------------------------------------------------------------------------NOEL= 0.05 MG/KG BODY WT/DAY MALES {13-19 YEARS) ME.a.N DAILY EXPOSURE PER USER-DAY ESTIMATED PERCENT OF ------------------------------------PERSON-DAYS TP.ll.T ~.RE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY 10
	-----------------------------------------------------------------------------ACUTE EXPOSURE (EX4) ANALYSIS FOR Avermectin; Section 3 REGIST~.TION RESIDUE FILE NF.ME: AVERTlA (NFCS87/88 DATA) Ai.~~.LYSIS DATE: 12-09-1992 DPR NOEL= 0.05 MG/KG BODY WT/DAY CHILDREN (1-6 YEP.RS) ------------------------------------W:-....AN DAILY EXPOSURE PER USER-DAY ESTIMATED PERCENT OF PERSON-DAYS THAT P.RE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY 99.9% 0.000016 3150 ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING 
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