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Health Effects Division (7509C)

CC: Christina Swartz, Risk Assessor
Reregistration Branch I
Health Effects Division (7509C)

The purpose of this memorandum is to provide a written record of HED's conclusions
following receipt and consideration of the March 25, 1999 SAP Report No. 99-02B. This memo
addresses the comments related to Session II regarding issues related to the time of reversibility
of aldicarb's effects as a factor in acute dietary risk assessment.

The Office of Pesticide Programs (OPP) currently defines an acute dietary exposure to
pesticides as one that lasts for approximately one day. The advent of calendar based models for
estimating exposure which attempt to model the time course and frequency of each exposure has
introduced the potential for using shorter times of exposure. The major limitation for estimating
exposure in detail is the scarcity of adeguate data, including hazard and exposure data. These
data are necessary to support an alternate time frame that attempts to focus the risk assessment
process to finer time increments. Based on a dietary risk assessment submitted by the registrant
which proposed 8 hours as the appropriate time frame for cumulating acute exposures, OPP
performed and presented to the SAP an evaluation of available toxicological and dietary
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exposure data to determine the acceptability of an 8 hour time frame for the aldicarb acute
dietary risk assessment. OPP sought comments on both the evaluation of the aldicarb data and of
the process for evaluation of data on other chemicals whose acute effects are also short-acting,
e.g., other carbamates.

Conclusions

1. HED concludes that, after consideration of the comments received, that an 8 hour time
frame for cumulating dietary exposure to aldicarb is not adequately supported, and that therefore
the 24 hour default should be used for the acute dietary risk assessment.

2. The SAP stated that the general strategy for using pharmacokinetic data was a "real
step forward in applying new science to regulatory decision making", and concurred with using
data on time-dependent recovery of acetylcholinesterase (AChE), as part of this process,
assuming appropriate use of all available data (not seen as sufficient for aldicarb at present), and
given more consideration of sensitive individuals. SAP concluded that this strategy could be
applied to other carbamates.

3. A number of additional analyses and studies were discussed by SAP that would be
needed to support shorter time frames (than 24 hours) for the acute dietary risk assessment.

EPA Presentation and SAP response

The Agency presented two questions to the SAP regarding reversibility of the adverse
effects of aldicarb, which are repeated here with a brief statement of their responses.

1. A major assumption underlying the proposed analytical process is that if the behavioral
and neurochemical effects are fully recovered, that sensitivity to subsequent exposures to
aldicarb has returned to baseline. However, there are no systematic data evaluating multiple
within-day exposures and differences in sensitivity. The data used to support the assumption of
return to baseline status is inferred from mdirect evidence. Specifically, repeated dose studies in
rats show no decrease in effect level with time. Is the assumption that recovery from the effects
of aldicarb is directly related to the recovery of cholinesterase inhibition reasonable and valid?

"There was general agreement that this assumption was reasonable, but several members
of the Panel felt strongly that it should nonetheless be validated directly with a set of
experiments." The Panel noted that aldicarb may cause adverse effects by other means (i.e.,
(GABA inhibition and interference with sodium channels). This underscores the importance of
broad assessment based on functional outcomes as essential elements of the assessment. It was
also noted that the lack of overt symptoms may not always mean a lack of effect, so that more
sophisticated testing would be needed for a comprehensive assessment.
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2. Do the available toxicological data reasonably support the conclusion that the adverse effects
of anticipated acute dietary exposure to aldicarb are fully reversible within 8 hours following the
last exposure?

"The majority of the Panel concluded that the adverse effects, if they are indeed
conservatively tracked by cholinesterase inhibition in blood, are fully reversed for many adult
subjects within 8 hours of exposure to aldicarb. However, it was noted by several Panel Members
that 8 hours may not be long enough for full recovery (of cholinesterase inhibition (ChEI)) in a
significant fraction of healthy adults, in the very young, or in the very old, based on the Rhone
Poulenc data."

The SAP indicated a number of additional studies or analyses of aldicarb that could be
done to provide greater support for use of a shorter timeframe than 24 hours.

1. A rat study to provide direct data on any cumulative effects from multiple within day
exposures.

2. Better evaluation of the recovery of ChEI from human studies, particulary RPAC 92
and use of broader criteria sufficient to ascertain 95% recovery in 99th percentile of the
population.

3. Explicit addressing of the Power of the available human data; in terms, e.g., of the
ability to detect a 20% difference in ChEI and clinical signs, or other effects.

4. Some discussion of the fact that data on children were absent from the database, and
how this might be addressed, e.g., in additional studies or by other means, since they may show
different recovery times, as they do for other cholinesterase inhibitors studied.

Since this is a novel proposed refinement to a default EPA acute dietary risk assessment
assumption, while EPA would be interested in these analyses, it is at the discretion of the
registrant to perform any or all of the additional studies and analyses discussed. The registrant is

encouraged to discuss these activities with HED prior to their commencement to maximize a
consensus view of their potential utility and adequacy.
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Scientific Advisory Panel (SAP): February 1999 Meeting
Evaluation and Incorporation of the Time for
Reversibility of
the Adverse Effects of Aldicarb

(1/22/99 Draft)

Introduction | Background | Toxicology Data | Exposure Considerations
Framework for Decision-Making | References | Questions

Introduction

The Office of Pesticide Programs (OPP) currently evaluates dietary exposure to pesticides in
two broad time frames. A chronic exposure is one that occurs for a substantial portion of an
individuals life. An acute exposure is one that lasts for approximately one day. The advent of
calendar based models for estimating exposure has introduced the potential for using a
sliding scale for time of exposure. Calendar based models attempt to model the time course
and frequency of exposure events such that exposure and accompanying risk from a pesticide
are consistent with likely use patterns. The major limitation for estimating exposure in detail
is the scarcity of adequate data, including hazard and exposure data. These data are necessary
to support an alternate time frame that attempt to focus the risk assessment process to finer
time increments. This paper presents the data available and OPP's evaluation of the data to
determine the acceptability of an alternate exposure time for the conduct of a dietary risk
assessment for the pesticide aldicarb. The focus of this discussion is not the outcome of the
risk assessment, but rather the evaluation process for determining the approach to application
of the data. OPP is seeking the Panel's review of the decision making process by which the
determination was made that an the risk assessment for aldicarb could incorporate and 8 hour
period of reversibility in time course decisions.

Background

Aldicarb is a carbamate pesticide that exerts its pesticidal activity and elicits adverse toxic
effects by inhibition of cholinesterase activity (ChEI). The acute dietary exposure to aldicarb
has historically been evaluated using OPPs acute dietary risk assessment process that
assumes that a daily exposure is the appropriate time frame for a risk assessment.

This approach has resulted in dietary risk assessments indicating that an unacceptable risk
concern exists for consumption of foods treated with aldicarb. In order to better define the
potential for risk from dietary exposure to aldicarb, the registrant Rhone-Poulenc Ag
Company (RPAC) proposed the use of a dietary assessment using a shorter time frame. They
argued that the shorter time frame was more reflective of the actual duration of the effects of
aldicarb, and therefore provides a better representation of the risk picture. This position
assumes that the duration of ChEI is a good surrogate for all potential adverse effects of
aldicarb. OPP evaluated the toxicology data and exposure profile as outlined below.

Toxicology Data
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The toxicology portion of this presentation is based on a memorandum (Sette, W to
Housenger J 7/14/97). The memorandum was written to address the following questions:

« What period of time should be regarded as the duration of effects from an acute
exposure to aldicarb?

« What interval of time is appropriate to use to define an acute consumption episode for
commodities treated with aldicarb?

The text of the memo has been revised and extended for this meeting to improve the clarity
of the analysis. Additional materials are taken from available studies and reviews that were
part of the internal review on this set of issues. Where appropriate, these materials have also
been revised and updated. Based on this analysis of all of the available data, the memo,
concluded that 8 hours is a reasonable best estimate of the duration of aldicarb's effects and
so, also, the acute eating interval. The rationale for this conclusion is presented below.

Rationale

A number of human studies and case series have provided information describing the effects
of acute exposures to aldicarb in terms of the duration of clinical signs and symptoms and the
time course of ChEI in blood. There are also animal studies of acute and repeated daily
exposures that provide measures of clinical signs, other behavioral effects, and blood and
brain ChEL However, EPA knows of no systematic data on multiple, within-day exposures
and differences in sensitivity in terms of these effects. Thus, the present analysis assumes
that if observed behavioral or neurochemical effects are fully recovered, then sensitivity has
returned to baseline. That is, the effects of exposure to aldicarb are assumed not to be
cumulative within the 24 hour time frame, and recovery of ChEI and disappearance of
clinical signs will be taken as an indication that the exposed animal or human subject would
react to an additional exposure as if they had not been previously exposed.

Summary of Human Studies

A number of the critical controlled human studies and case series provide relevant data on
the duration of illness and on the time course of ChEI reversibility.

Duration of clinical signs and symptoms

In RPAC's 1992 study, clinical signs and symptoms in men exposed to single doses of
0.025-0.075 mg aldicarb/kg body weight were reported to have a duration of 6 hours or less.
These observations are supported by another controlled human study (Union Carbide, 1971)
in which clinical signs and symptoms in groups of 4 men exposed to 0.025 - 0.1 mg
aldicarb/kg body weight were also reported to have been resolved within 6 hours of
exposure.

Some of the case series reported discuss the illness durations only in general terms, noting
that they were generally short term, with quick resolution, though some are described as
more serious and longer lasting. (Goldman et al. 1990 a,b). In other case series the duration
of illness following inadvertent dietary exposures to aldicarb residues, effects appeared to
persist beyond 8 hours. Goes et al. (1980) reported that 2 of 14 cases exhibited illnesses
lasting 12 hours. Another, an 80 year old woman, was hospitalized for 24-36 hours, but the
time of cessation of her illness was not noted. Green et al. (1987) indicated that the original
family affected in their report recovered in 4 hours. They also reported that for a few
individuals, sudden onset of effects occured only after a second ingestion. They discussed a
physician who ate watermelon containing 0.01 ppm (limit of detection) 3 times, and who
complained after the 1st portion that he "just didn't feel right”; after 18 hours, he ate a 2nd
portion and noted that he felt dizzy & cloudy headed; and 5 hours later, he ate a 3rd portion
and experienced diarrhea, nausea, disequilibrium, blurred vision, and an inability to think
clearly. Hirsch et al. (1987), however, noted recovery of exposed individuals generally
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within 8 hours.
Duration of Cholinesterase {ChE) Inhibition

With respect to cholinesterase inhibition, RPAC's human study from 1992, which is the best
available data set, showed statistically significant blood cholinesterase inhibition generally
lasting 1-6 hours. Four figures from the study report show the effects on plasma and RBC
ChE levels in men and women respectively (Figures 18.7-18.10). They all show the general
pattern of effects, with dose dependent peak effects at one hour after dosing with a steady
decline, generally returning to within 5-10% of baseline levels by 8 hours after exposure.
Tables 18.2.1-18.2.4 from the study report, show the results of the statistical analyses which
compared the mean value for each time after dosing minus the predose value to the mean
difference for the placebo exposures at that time point,

A summary table based on these analyses shows the testing times at which each dose was
found to be statistically significantly decreased in exposed men and women (Table 1).

Table 1: Statistically significant (p < 0.05)! times after exposure for men (M) and
women (F) exposed to acute oral doses of aldicarb.
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« From this table one can see that between 1-2 hours after exposure, both men and women
showed statistically significant decreases in both plasma and RBC ChEI at all doses
tested, between 0.01 and 0.075 mg/kg.

» At 4 hours after exposures, men showed somewhat greater sensitivity than women,
where for females at 0.025 mg/kg, only plasma was affected, while for men there were
significant decreases in both plasma and RBCs at 0.025 mg/kg and in RBCs at
0.0Img/kg.

» At 6 hours after exposure, while the magnitude of effects were largely recovered, males
were still affected, with plasma ChEI significantly decreased for 0.025-0.075 mg/kg
(10-20%); while RBC ChEI was significantly affected only for 0.5 and 0.75 mg/kg
(5-10%) (See Figures).
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« Thereafter, at 8 and 21 hours (with two exceptions*), only the plasma ChE in men
remained significantly decreased and only at the two highest doses. The level of
inhibition at these times was quite small, 10% or less.

* The two exceptions were in males, with significant inhibition of RBC ChE at 8 hours after
0.025 mg/kg, and after 21 hours at 0.010 mg/kg. These effects were discontinuous in that
measures in the preceding intervals were not statistically significant, and were therefore
judged not to be toxicologically significant. The magnitude of the changes was also relatively
small.

It should be noted, that EPA expressed some concerns in our review of that study regarding
the red blood cell measures as potentially underestimated by incomplete lysing of the red
blood cells (leaving an incomplete red blood cell quantity in the supernatant for analysis).
Thus, the RBC values may underestimate the degree of inhibition.

In summary, for the ChEI data in this study, plasma and RBC ChEI were completely
recovered by 8 hours after exposure for doses between 0.01 and 0.025 mg/kg in men and
0.025-0.05 mg/kg in women. At 8 and 21 hours, effects on plasma ChEI in men at 0.05 and
0.075 mg/kg persisted, but the inhibition was 10% or less, approaching a threshold effect
level.

In the other controlled study (Union Carbide, 1971), whole blood ChE was reported to have
largely, but perhaps not completely recovered by 6 hours after exposure (last period tested)
of four men/dose to 0.025 - 0.1 mg/kg. At 6 hours after dosing, the range of inhibition for the
0.1 mg/kg group was between 35% inhibition and 44% above baseline; for 0.05 mg/kg,
0-16% inhibition, and 0.025 mg/kg, 3-24% inhibition.

Animal Data

The data supporting the chronic risk assessments for aldicarb and alidcarb sulfoxide are
described in reports of the EPA Integrated Risk Information System (IRIS) (US EPA,
1993a,b). These sources summarize a variety of the long term exposure studies on these
chemicals and the reference doses for chronic exposures.

There are also newer acute oral neurotoxicity studies of aldicarb, aldicarb sulfoxide, and
aldicarb sulfone in rats which contain evaluation of clinical signs, other behavioral effects,
and cholinesterase inhibition in brain and blood. The acute neurotoxicity studies in rats done
according to the EPA guideline 81-7, (now 870.6200) focus on the time of peak effect on the
day of dosing and one and 2 weeks post dosing to evaluate behavioral and neurochemical
(ChEI) effects. Thus, they do not describe the complete time course of these effects between
the time of peak effect and 7 days after exposure. Special studies of aldicarb and its 2
metabolites were requested to address the time course of ChE effects. This special study
looked at clinical signs, and blood and brain ChEI prior to and 1,4, and 8 hours after
exposure to each of these substances following acute exposure at doses that were
considerable portions i.e., 25% or more the oral LD50. An additional study of aldicarb
sulfone examined effects 24 and 48 hours after exposure. These studies utilized doses of
these materials that were close to lethal levels.

In the special acute neurotoxicity studies of Aldicarb, Aldicarb Sulfoxide, and Aldicarb
Sulfone (MRID 43442305) groups of 18 Sprague-Dawley rats received acute oral doses by
gavage of: aldicarb or aldicarb sulfoxide at doses of 0.25 or 0.5 mg/kg (vol 2 ml/kg); and
aldicarb sulfone at doses of 10 and 20 mg/kg (vol 10 ml/kg). A control group received water
at a volume of 10 ml/kg. Body weights and clinical observations were made prior to
exposure and prior to sacrifice on 6/sex/dose. Blood samples were taken 1,4,or 8 hours after
dosing on 6/sex/dose from the abdominal aorta under anesthesia. Left hemisphere and right
frontal cortex, hippocampus, cerebellum and caudate/putamen were weighed and ChEs
analyzed.
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There were no deaths or differences in body or brain weights. Clinical signs were seen in all
dose groups for all 3 chemicals 1 hour after dosing and included: tremors, salivation and
peri-orbital, muzzle, abdominal and urogenital staining or wetness. 8 hours after dosing,
these signs were still evident in some rats given aldicarb sulfone(tremors in 5/6 males), but
were only incidentally seen in aldicarb rats (muzzle and peri-orbital staining in 1/6 rats), and
were no longer seen in rats given aldicarb sulfoxide.

Statistically significant and large reductions in brain (> 20%) and blood cholinesterases (>
66%) were noted in most groups 1 hour after treatment. At 4 hours after dosing, for 0.25
mg/kg of aldicarb and sulfoxide, inhibition had generally recovered (< 4% brain;< 24%
blood ; at 8 hours for 0.5 mg/kg of either chemical, inhibition had also generally recovered (<
3 %, brain; < 27 % blood. But for aldicarb sulfone, effects were still apparent after 8 hours at
both doses (46- 57 % brain; 51-63 % blood). Based on the persistence of the effects of
aldicarb sulfone on behavior, brain and blood ChEs, another study was conducted to examine
S rats/sex/dose 1, 8, and 24 or 48 hours afier exposure to 10 and 20 mg/kg. In both sexes 24
hours after exposure, plasma ChEI was still significantly decreased (50%) at 20 mg/kg. Brain
ChEI was still significantly decreased (29-35% inhibition, whole brain). 1/5 females showed
some staining. By 48 hours after exposure, ChEI recovery was seen in all compartments, and
1/5 female rats still exhibited some staining.

While clearly the duration of effects are dose dependent, and this long duration of effect
would not be expected at lower doses, the data suggest that the duration of effects of sulfone
may be much longer lasting than those of aldicarb or aldicarb sulfoxide.

The acute rat neurotoxicity study of aldicarb (MRID 43442301) showed an LOAEL of .05
mg/kg for plasma cholinesterase inhibition (33%, males - 47%, females) at the time of peak
effect, 0.75 hours after the exposure, and an LOAEL for clinical signs of 0.1 mg/kg (for
decreased forelimb grip strength, females). The time course of these effects were not
measured in this study.

LOAELSs and NOAELs in rats and humans following acute exposures show some overlap,
though humans appear slightly more sensitive. The NOAEL in humans for both clinical signs
and ChE inhibition is 0.01 mg/kg. In the acute rat neurotoxicity study, the NOAEL for
clinical signs was 0.5 mg/kg, and ChE inhibition was only determined to be less than 0.05
mg/kg, the lowest dose tested. Humans and rats also show similar levels of whole blood or
plasma ChE inhibition following acute exposures, though the ranges are quite broad which
somewhat limits the precision of the comparisons. Table 2 compares effects seen in humans
and rats after acute exposures at several dose levels.

Table 2: Comparison of acute rat and human data

Dose (mg/kg) Rats " Humans
“ChET0.1 mghkg [54-61%, whole blood  32-80%, whole blood, UC
|ChEI 0.05 mg/kg |33-47%, plasma | 55-68%, plasma, RPAC
Signs 0.1 mg/kg LLOAEL, forelimb grip | 4/4«*;gweating, legweakness, ;rdl:lz)‘sis,
‘strength other effects. UC
"0.05 mg/ke ‘ NOAEL, 51gns 1 1/8z; sweating RPAC ) 7
| T T l LOAEL, sweating 1/8-; RPACM )
0.010 mg/kg lNOAEL signs and ChEI

The NOAEL for clinical signs is somewhat lower for humans (men), as is the peak level of
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inhibition seen at 0.05 or 0.1 mg/kg in blood.

There are also repeated exposure studies in animals of aldicarb which provide little indication
of any cumulative toxicity resulting from multiple exposures across weeks or months. By
and large, these repeated exposure animal studies do not show cumulative toxicity from
aldicarb. The NOAELs from subchronic exposures are similar to those from acute exposures
in terms of overt effects or in terms of cholinesterase inhibition. The current rationale for the
reference dose (US EPA, 1993a) notes: " Based on a relatively complete data base for
systemic toxicity, [clinical signs] effects from repeated exposures have not been seen in
animals at levels comparable to those seen in humans exposed acutely, and so would not
support a lower RiD.

While we lack any human data on the adverse consequences of repeated aldicarb exposure,
available evidence with aldicarb both in experimental animals and in humans suggest that
neuro-behavioral effects are short lived with essentially no indication of accumulation of
effects over time. Thus, the doses producing effects following repeated daily exposure are
comparable to those following a single dose. Using inhibition of cholinesterase activity as a
bio-marker of exposure, one notes comparable degrees of inhibition from essentially the
same dose whether delivered once or following subchronic or chronic dosing (See ¢.g.,
RPAC, 1988; RPAC, 1992 2). Since aldicarb appears not to produce neuro-behavioral effects
at doses equivalent or below those producing inhibition of cholinesterase, an acute human
experimental study is expected to reasonably evaluate the potential neuro-behavioral
consequences of repeated human exposure."

Conclusions

1. For the controlled studies and in most of the case reports in humans, effects of acute
exposures were resolved within 6 hours of exposure.

2. For cholinesterase inhibition measured in the controlled studies, there were significant
changes in blood ChEI 6 hours after exposure with resolution in general by 8 hours after
exposure, particularly at lower doses.

3. Both behavioral effects and ChE inhibition in animals exposed acutely to aldicarb,
aldicarb sulfoxide, or aldicarb sulfone also showed general recovery of both clinical
signs and ChEI within 8 hours following acute exposures. Effects of aldicarb sulfone
were still apparent after 8-24 hours later , but only at doses close to lethal levels.

4. Effect levels for rats, dogs, and humans seemed broadly comparable for ChEI in acute
studies, although humans seemed slightly more sensitive to effects of acute exposure.

5. Animal data showed little evidence of cumulative toxicity across subchronic or even
chronic exposures, implying that multiple exposures in an acute framework might not
pose an additional concern for cumulative effects.

In conclusion, an interval of 8§ hours was selected as a reasonable estimate of an interval
during which adverse overt clinical effects and ChEI would be recovered.

Exposure Considerations

Based upon the decision that the effects of aldicarb were reversed within 8 hours of the
discontinuation of exposure, a modification was proposed by RPAC to OPP's standard
approach to acute dietary risk assessment. The dietary assessment submitted by RPAC was
conducted using the DEEM software developed by Novigen Sciences, Inc. The software uses
the consumption records of individuals from the Continuing Survey of Food Intakes by
Individuals {(CSFI) 1983-1991 to calculate the potential exposure to an individual from
commodities reported consumed during the survey. The consumption data are recorded as
foods consumed throughout the course of three 24-hour periods. Standard OPP practice is to
accumulate the consumption for each 24-hour period and use the consumption as
representative of a daily exposure.
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The RPAC dietary assessment proposed a more detailed use of the consumption records from
the CSFII to permit the identification of "clear” periods during which the individual in
question could be assumed to have returned to effectively baseline state. This would permit
the introduction of "zero" value which is reflective of the modelled exposure for periods
during which the individual was determined to be likely to be free of the effects of exposure
of aldicarb and during which no additional exposure occurred. The initial proposal by RPAC
was the use of a 6 hour period for recovery. OPP determined that an 8 hour period was more
appropriate based upon the available data.

OPP expressed the concern that additional exposure to aldicarb before complete recovery
from a previous exposure could result in effects for which no data were available. As
indicated above, no data exist on the impact of multiple exposures prior to reversal of the
effects of the previous exposure. To address this concern, the assessment was conducted with
the requirement that a full 8 hours must have elapsed between consumption of a food with a
tolerance and the presumption of return to baseline. In this way, the reversibility issue was
addressed by preventing mtroduction of "zero" exposure values more frequently than was
supported by the data.

To better demonstrate the evaluation of a consumption diary, the following example is
provided. Assume that tolerances exist for a pesticide on potatoes, carrots and almonds. The
two consumption diaries might be used as follows:

g Diary #1 Dlary #2
TJam | Cereal with almonds 1 Oatmeal
1 Orange juice |Coffee with cream
Milk
| 9am .:‘EDanish !
12pm : Potato chips Vegetarian chili
+Corned beef sandwich Corn chips
‘Diet soda 1Carrot juice
3pm Dict soda )
iCookies |
6pm | Steak Salad
' Fried Potatoes Roll
| Green beans 'Salad dressing

lced tea, sweetened iWater

- 9pm fg-bhoc-oléﬁe almond bar

i
4

For diary #1, no eight hour period during the day can be identified during which there is no
consumption of a food potentially treated with the pesticide. Assuming an eight hour effect
window, the only clear period for the day would begin at 9 pm after consumption of the last
food before retiring. On the other hand, diary #2 presents a case where only the carrot juice
consumed at noon would have potential for exposure. The period prior to noon and from 8
pm on would be considered to be free of concern.

Framework for Decision-Making

During evaluation of the RPAC dietary exposure assessment OPP developed a series of
criteria that had to be met to permit the inclusion of exposure free periods in the assessment.
The criteria are for both exposure and for toxicology data and were used to outline the case
for aldicarb and the adoption of this approach. In addition, OPP discussed the possible
extension of this approach to other carbamate pesticides. The criteria for decision-making are
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presented below.

Toxicology Considerations

1. Is the case for reversibility of the effects of aldicarb as indicated by the toxicity data
adequate to support use in a modified risk assessment? (OPP determined "YES")

o Both behavioral and neurochemical effects are reversed within 8 hours of acute
exposure.

o LOAELSs from chronic exposures are comparable to or not much lower than
LOAELSs from acute exposures, and little, if any, cumulative toxicity is observed in
the animal data.

o Effects seen in different species are consistent and occur at similar doses.

o The sulfone has longer lasting effects (8-24 hours) at very high doses in rats, but
this is not expected at the lower doses where there are exposure concerns.

2. What data are needed to make the case for reversibility and alteration of time frame?

o lIdeally, multiple within day exposures to establish whether there is any change in
sensitivity

o Time course for clinical signs after acute exposures.

o Time course for cholinesterase inhibition after acute exposures.

o Comparison of exposures of different duration (e.g., chronic vs acute studies) and
the differences in LOAELs and NOAELSs observed to determine the extent of
cumulative toxicity and the durations under which it occurs.

o Multi-dose comparisons to demonstrate how increasing dose impacts the period of
reversibility.

Exposure Considerations

1. Is the use of a period of less than 24 hours warranted for aldicarb? (OPP answered
I|YESH)

o The toxicology data have been found to support the argument that the effects are
fully reversible, and the time course of reversibility is well defined.

o Consumption data from CSFII record consumption patterns throughout the day
such that the occurrence of 8 hour periods with no consumption of potentially
aldicarb treated foods can be identified.

o Data are available on the variability of levels of aldicarb in specific commodities of
concern.

2. What data are needed to support this assessment?

o Water exposure data (24 hour consumption data and residue data)

o Residue field trial data (typical vs maximum rates)

o Single serving data or estimates of variability in composites.
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