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On July 23, 1998 the Health ‘Effects Division's Hazard Ident:ﬁcatlon Assessment Review

' Committee evaluated the toxicology data base of Aldicarb, reassessed the Reference Dose (RfD)
established in 1993 and selected the toxicological en endpoints for acute dietary as well as occupational

exposure risk assessments. At the July 23 meetingandina ' subsequent meeting on August 25, The
HIARC also addressed the potential enhanced sensitivity of infants and children'from exposure to

aldicarb as required by the Food Quality Protection Act (FQPA) of 1996 The Committee's -

conclusions are presented in this report.
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s Comrmttee Members in Attendance

“Members present on July 23 were:-Clark Swentzel Mike Metzger, William Burnam, John
Redden, Karen Hamemnik, Robert Fricke, Melba Morrow, Nancy Mc Carroll, and Karl Baetcke

Members in absentxa were: Jess Rowland Sue Makns

Also in attendance were Cbnstma Swartz of RCAB (7/23 only), and Brenda Halbrook of
SRB/SRRD (both meetmgs)

" Members present on August 25 were: Clark Swentzel ‘William Bumam, John Redden, Robert
l'ncke Karl Baetcke, Sue Makris, and Brenda Tarplee.

,Members in absenna were: Jess Rowland Mlke Metzger, Karen Hamermk and Melba Morrow.

-Data was presented by Wlll;am Sette of Science Analysis Branch. _

Data Presentation - &J\W‘ F S
and
Repoit Presentation. ,WllhamF Sette Ph. D
P Tox1cologlst
s KB,
© 2007w 0 Clark Swentzel, e
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1. INTRODUCTION |

On November 6, 1992, an SAP/SAB panel reviewed a set of scientific issues in
connection with proposed reference doses for aldicarb and aldicarb sulfone, including EPA’s
- proposed use of the human data on aldicarb, the studies’s NOAELSs, appropriate uncertainty
factors, and the role of data from poisoning episodes. The Panel concurred with the use of the
NOAEL and UF for aldicarb (U.S. EPA, 1992). -

On January 23, 1996, the HED Toxic Endpoint Selection Comnuttee selected the dose
and-endpoints for acute dietary as well as occupatlonal and residential exposure nsk assessments
(TES document, 2/20/96).

The purpose of the HIARC meetmg was to review all of the endpoints for risk
assessments to review the carcinogenicity data base, to review thz data relevant to potential
increased suscepnblhty of young orgamsms -and to consider any 1mpact of more recent toxicity

studres on these evaluations.
&

U. S Envrronmental Protection. Agency 1992. Report of a Joint Science Advisory Board (SAB)
and FIFRA Scientific: Advisory Panel (SAP) Meeting on A Set of Scientific Issues being
' consrdered by the Agency in connection with aldlcarb and aldicarb sulfone 1 1/25/92 5 pp.

— IL HAZARD IDENTIFICATION

A. Acute Reference Dose (m)

Study Sglm Rhone-Poulenc Ag Company (sponsor) 1992 "A Safety and Tolerabrhty Study

- .of Aldicarb at Vanous Dose Levels in Healthy Male and Female Volunteers Inveresk Chmcal
B Research Report No. 7786 . .

" MRID m 42373001 SRR

- .7 A

i - ‘ ' Execgtrve §mg Thrs double blmd, plaeebo controlled acute oral human exposure study

included 38 men and 9 women, with 6-men and 5 womén: recelvmg both a dose and aplacebo
exposure. Men were exposed to'doses of 0, 0.01; 0,025, 0.05, 0.06, or 0.075 mg/kg of aldlcarb -

'.wmlewomenrecelvedo 0025 orOOSmg/kgmomngeJmcemthbrealcfasttobeoonsumed L e

- over 15-30. ‘minutes.
' . Anumberof brologlcal parameters were momtored before dosmg, hourly for the first 6- '
hours after dosing, and at-24 hours after dosing: These measures inclidéd signs and symptoms -

(e £ ; sweating), pulse and blood pressure, pulmonary functions (FEV-1 and FVC), sahva and .

urine output, pupﬂ ‘diameter, and plasma and red blood cell chohnesterase activity. .
o The major endpoints seen in the study and: dlscussed as potentially treaunent-related were
effects on red blood cell and plasma cholinestérases, sweating, hght-hcadedness, headaches,
_ sahvatlon, and supine diastolic blood pressure. Aldicarb treatment of both males and females
resulted in statistically sigrificant inhibition of both red blood cell-and plasma. cholinesterases at-
_ -all dose levels. In males, mean plasma cholinesterase inhibition was 13%, 35%, 55%, and 70%,
respectively 1 hour after dosing; in females, 49% and 68% (0.025 and 0.05 mg/kg). In males,
RBC ChE inhibition 3 was 3.8%; 12%, 29%, and 38%, tespectively, also at 1 hour, For females,
RBC ChE mlubmon was 20% and 36% at the same time. ‘Whﬂe statlstrcally significant, the '

\
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effects seen in men at 0.01 mg/kg, inhibition of plasma of 13% and of RBCs of 3.8% were not
considered toxicologically significant. Peak effects were noted at 1 hour after the dose, and the
degree and duration of effect increased with increasing doses.

One male in the 0.075 mg/kg group who had mistakenly reeerved 0.06 mg/kg, developed
diffuse and profuse sweating that came on within 2 hours and abated within 6 hours of dosing.
Two other treated males, one given 0.050 mg/kg and another given 0.025 mg/kg, developed
localized and mild sweating with onset within the first 2 hours of dosing which also abated
within 6 hours of dosing. One male giver 0.075 mg/kg reported that he was lightheaded within
_one ‘hour of dosing. Three men in the 0.01 mg/kg group reported headaches, two with onset

‘within 6 hours of dosing, and one within 8 hours. This long time of onset is beyond the peak of
cholinesterase inhibition and the other effects seen here and in both the Union Carbide study and

the poisoning episodes. :

~ None of the femiales developed any clinical signs or symptoms consistent with
cholinesterase inhibition or treatment. Females given 0.05 mg/kg showed higher saliva output
than controls, with marginal statistical significance.
.Observed changes in blood pressure were generally small in magnitude, limited to supme
diastolic pressure, and statistically significant in some, but not other analyses
There.were no treatment related changes in standing or supine pulse, pupil size, or urine volume

* in either males or females. As expected, there were no changes in hematology and clinical -

chemistry parameters. There were statistically significant increases in FVC in men at the 10 and
75 ug/kg dose, but these were not concluded to be treatment-related, based upon one way -
analysis of variance which was not statistically significant and upon the observation that the
statistically significant findings were likely a result of a drop in control values during the session.
: ‘In oonclusron, we consrdered the NOAEL for this study as O 010 mg/kg and the LOAEL
: 0 025 mg/kg, based on the sweatmg seen in the men.- '

There are no guxdehnes for human studles but thls study was consrdered aoeeptable ahd,
in conjunction with an earlier acute human study (Umon Carbide, | 1971 MRID No. 00101911) -
and 2 published studres 'of acute human porsonmg eprsodes (Goldman et al,, 1990 lesch, 1987)

2 formed the pasis of the EPA 1992 Reference Dose. , -~ 10"

_ In another human study (Umon Carbrde, 197 l) 12 adult ma]e volunteers served as | .
subjects They were werghed and assigned to different treetment groups: based onnearly equal
averagé weights. None of the sub]ects had known exposure to aldjcarb or other cholinesterase -

"™ inhibitors for a week prior tothe study. ‘Subjects'were divided into three test 81‘01193 (4/21‘0‘11’)

and admiristered aldicarb at 0.025, 0.05, and 0.1 me/kg-day. A stock solution of 1 me/ml of I

- :aldrearbwaspreparedhydlssolvmgOZgofanalyUcal grade dldicarb iri 200 ml of distilled - -

L water. Dosages were prepared by diluting the appropnate amount of aldxcarb soluuon into 100
- ml of distilled water, which was then ingested in one draft. Subjects were given their doses -

o A between 9:00 and 9:15 a.m. and engaged in normal business activities except. dunng blood and - ‘
. - urine sampling and clinical observations.- Liquids were provrded ad lrbltum during the post- .~ ~

. exposure period. Observations were reported 1,2; 3, 4, and 6 hours following the dose. These
observations included measurement of. pulse, blood pressure, observatlon of puprl srze, and
subjects’ complamts A

All three groups experienced srgmﬁeant cholmesterase mhrbmon in whole blood, wﬁh the _
peak mhrbrtlon between 1-2 hours and almost eomplete recovery in6 hours The 0. l mg/kg dose

Yy



elicited clinical signs in all four subjects, predominantly sweating and leg weakness, while most -
. subjects given the two lower doses had no signs or symptoms. At 0.025 mg/kg, one subject '
- reported apprehension. The method of analysis of cholinesterase in blood was valid and

appropnate for this carbamate. The range of oholmesterase inhibition at this dose was 30 to 57%.

Co-critical Studies '
Goldman, L.R., M. Beller aad R.J. Jackson.  1990. Aldxcarb food porsomngs in Callforma,
1985-1988: Tox1c1ty estlmates for humans Arch. Environ. Hea.lth 45(3) 141-147.

Hirsch G.H.; Mori B.T., Morgan GB,, Bennett PR, and Wllhams B.C. 1987. "Report of
Illnesses Caused by Aldrcarb-Contammated Cucumbers." Food Addmves and Contanunants
5:2, pp 155-60. :

Dosage estimates for 28 cases of alleged aldlcarb porsomng were derived ﬁ'om age and
sex average body weights (from standard tables), self-reported symptoms and estimated

* . consumption, and aldicarb sulfoxide residues from watermelons.and cucumbers (Goldman etal.,

~1990). Estimates for 13 additional cases were provided by Hitsch et al: (1987) also basedon

estimates of body weights and consumption, and measurements of residues of total aldicarb,’

believed to be primarily sulfoxide. This total population (N=41) had a median of 0.01 mg/kg, a

. first quartile of 0.006 mg/kg, and a third quartile of 0.029 mg/kg." The description of cases used
for estimates was limited in terms of onset, duration, and severity, and many of the reported '

- symptoms of cholinesterase inhibition, @-e., ‘nausea, vomltmg, and diarrhea) are non-specrﬁc

The analytical methodology was valid, aithough the limit of detection of 0. 2 ppin (Goldrhan) was .

somewhat higher than in other reports. As a result, there ‘miay have beén : some mlsclasmﬁcatlon

~ errors due to these factors (i.e., some falsé positxves and false neganves), among ‘the ¢ over: 1000

. reported cases of ﬂlneés Further, the use of sex and age averages for body wexghts and self-.-

reported food eonsumptron values are also subject to estimation: errors,butthese ‘are- expected 40+ :'?' 3;_{;' :

" beboth under- and over-estimates. Nevertheless, these effects were. oonsrstent w1th the expected L
syndrome, the analytical techniques were considered: vahd and these dosage esnmates are '
regarded as reasonable general estlmates of eﬁwts R A

" Dose and End int 'orRl'k Aésessment: NOAEL of 0. 01 mg/kg/day estabhshedmthe 1992
. acute human exposure study The LOAEL of 0 025 mglkg/day was based on sweatmg

. ggmt_nents ghgut §h1dy@dmmt, Thxs doselstudy was also used, in combmahon wrth the other "
_-human data crted above, to establish the chromc RfD. In addmon, the NOAEL of 0. 01 mg/kg
followmg acute human exposures was also a NOAEL for blood ChEs in that study

. Based ona relatrvely eomplete data base for systemrc tox1c1ty, effects ﬁ-om repeated
. - exposures have not been seen in animals at levels comparable to those seen in humans exposed
acutely, and so would not support alower RfD.. -
: While we lack any human data on the adverse consequences of repeated aldicarb
‘exposure, avaxlable evidence with aldicarb both in experimental animals and in humans suggest
that neurobehavroral effects are short lived w1th essentially no mdrcation of aocumulatlon of )

‘.
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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
biomarker of exposure, one notes comparable degrees of inhibition from essentially the same
dose whether delivered once or following subchronic er chronic dosing (See e.g., Hazelton, ‘
1988; Rhone-Poulenc, 1992). Since aldicarb appears not to produce neurobehavioral effects at -
~doses equivalent or below those produceing inhibition of cholinesterase, an acute human
experimental study is expected to reasonably evaluate the potential neurobehavioral conse- -
quences of repeated human«exposure. .
' . In comparison to the controlled studles, the human poisoning eplsodes note effects from a
. group of individuals more heterogeneous than the healthy adults chosen for the.controlled studies
- and probably self-selected as a sensitive population. The dosage estimates from these reports, '
however, were derived from estimates of the body weights of the people involved, based on
tables of average weights for a given age and sex. They also were derived from self reported
:estimates of the amount consumed. Thus, while these dosage estimates may be reasonable body
weights and amount of watermelon consumed for any given population sample, they are’not
precise individual cases as seen in the eontrolled studies, where each subject was weighed and -
received a precisely measured dose. It seems, then, more reasonable to examine the distribution
of estimated doses over which effects were reported rather than to regard each individual

= estimate as precise. For the 41 cases from the poisoning episodes, all of the estimates are

subsumed within this RfD, with the median of 0.01 mg/kg, there is a margin of exposure of 10.
Thus, the proposed RfD provides a margin of exposure of 10 from the controlled studies and
subsumes the entire range over which effects have been reported in the poisoning episodes

- which empirically deﬁne, to some: extent, the sens1t1v1ty of a more sensitive heterogenous

o populatlon .o - o . . :

L Mg_wgr_@ AnMOE of lﬂasconmdered adequate.. » :
; AcuteRtD 001 mg&g e —0.001 ———
Lo am T,
: State ThlstskAssessmentxs reqmred T e Celale et
' :<_~B hromcm . .\""'

-"_ § ySgle_ct_eLl, Sameasacute d1etaryR£D Tmsstudywasused,mcombmatnon w1th the other : '
Y : humandataeltedabove,toestabhshthechromeRﬂ) ES

o M&[_QHQ 42373001

' wasummaryunderaeutedletarysecnon : SR '.i i '

Dose and. Endgomt for Estabhshmg RfD 0 01 mg/kg/day, NOEL estabhshed in an acute human
exposure study. The LOEL of 0.025 mg/kg/day was based on sweating, a cholinergic sign. The
- NOEL of 0.01 mg/kg was also an NOAEL for blood cholinesterase inhibition in this study
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Uncertainty F actor(s)i 10

ChronicRfD= 0.010 mg/ke/day =0.001 mgkg/day
(10) o T
omments about Study/Endpoint/Uncertain Fector: See acute dietary RfD section.
This RfD was reviewed and approved by both the EPA RfD Committee and an SAP/SAB panel.
e . . ) A . L

This risk assessment is required.

-C, OccugatlonallResulentlal Exposnre

l Dermal Absorption (Study not yet avallable)

Dermal Absogztlon Factor: 100% ' '
While a comparison of data in rats of an oral LD50 of 0.8 mg/kg (in water) wnh
a dermal LD50 of 20 mg/kg (in water) suggests that there is much less than 100% dermal :
absorption, the Committee had low confidence in these and other summary data as a result of -
‘limited reporting and data reviews ‘available and so concluded that a conservative estimate of
. 100% dermal absorption should be used for risk assessment. A summary of a new 21 day dermal
toxicity study of a granular formulatlon has beén submitted, but the complete report isnot
avaxlable _ v S .

_ 2. Short-Term Dermal (1-7 days) , ‘ . - |
: §tudx Selected Sameasacute dletaryRﬂ') ’ L
-Lgm;l_l_)_rjg_42373001 o o

N [

Executwe § gy See acute dxetary Rﬂ) sectlcn

.. Dose m Endpgmt for Rlsk Asgegsmen : The NOEL of 0. 01 mg/kg/day from the human study
~w111 be used as the bas1s for nsk assessment w;th an aeceptable MOE of 10 ERE

g:g;gents Mut §tugz§ndpgm SeeacutedletaryRﬂ)sectlon. ‘_"" ; TRy

Thts nsk assessment is reqmred
' 3. Intermedmte-Term Dermal (7 Days to Several MonthS)
“Stud Selected: Same as acute dletary RID. - ) !

MRID No.: £ 42373001 . e
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Executive Summg See acute dtetary RID secuon |

Dgse/Endggmt for Risk Assessment: The NOEL of 0.01 mg/kg/day from the human study will
be used as the basns for risk assessment with an acceptable MOE of 10.

Comments about Study/Endp_o_’ mt: See acute dletary R{D secuon.
Thxs risk assessmentls reqthred | . | _

4. Long—Term Dermal (Several Months to Llfe-Tlme)

Study Selected: Same as acute dletary RfD

MRID No No 42373001 | .

| Executlve Sma_rx See actite dletary RfD sectlon

. Dose and Endgomt for Risk Assessmen : The NOEL of 0 01 mg/kg/day from the human study
will be used as the basis for nsk assessment w1th an acceptable MOE of 10.

omments about §tudy/Endpom See acute dxetary RfD sectlon
.' _ This risk assessmentxsnot reqmred o
-8, Inhalatmn Exposure (Anyil‘amepéﬂod} . ‘ % .' ° s
. Stud 1§g "@ Same_asacute_;egyRﬂ) ' e -
:.hﬂ&uzli_ 42373001 g;;j* “”'1 . i\ . IR |
7‘..W ‘See acute dletaryRﬂ) sectlon B ; .

L -;!Eglg p_gjg& &s Assgsment 'I‘heNOEL of 0. 01: mg/kg/day ﬁ'omthehumansmdywxll A
‘beusedasthebasmfornskassessmentmthanaeceptableMOEoflO EHC L

_ 'tsaboutStud' :'.nd .’mt SeeacutedletaryRﬂ)secuon. E

o This nsk a3sessment 1s not requued Thxs assumes that neither granular formulauon canses
appreclable dust (a tOplC for wluch we have requested data in our dermal protocol rev1ew)

fffﬁzbh



D. Recommendation for Aggregate (Eood, Water , Dermal, and Inhalatlonl Exposure Risk

Assessments

An oral NOEL was selected for calculatmg MOEs from oral, dermal, and mhalatlon
exposures. Using appropriate absorption factors, the dermal and inhalation exposure levels
should be converted to oral equlvalent levels and combined. .

For acute aggregate exposure risk assessment, combine-the exposure values from food -
and water and compare this to the oral NOEL to calculate the MOE.

" For short term, intermediate term, and chronic aggregate exposure risk assessments,
combine the average exposure values from food and water together with the aggregate exposures
. from dermal and inhalation scenarios and compare the total to the appropnate oral NOELto -

: calculate the MOEs

E. Marggns of Exposures for OccupatnonallResrdentlal Exposure Risk Assessments
For any occupational risk assessments, HIARC determined that an MOE of 10 i is
~ required to account for vanablhty among humans in suscepnblhty

L MUTAGENICITY

1. Gene Mutatlon Assay’ ’ '
: In a Chinese Hamster Ovary (CHO/HGPRT) mammallan cell forward gene mutatlon
assay (MRID 00148168), duplicate cultures, both with and without S-9 activation, were exposed
to aldicarb at doses of 1000, 2000, 3000, 4000, ot 5000 ug/ml. Aldicarb was dissolved in

. DMSO. 200 ug/ml EMS -S9 and 100 ug/ml DMN +89 were the positive control agents..
: - Ina prehmmary Cytotoxicity assay, slight cytotoxicity was observed at 5000 ug/ml wrth
and without activation (74% and 81% initial survival, respectively). In the maip study, aldwarb
“'was margmally cytotoxic at 5000 ug/ml with initial’ survivals of 94.3 and 85.8%,+/- 89 :-

-activation, respectxvely Both positive controls mduced marked increasesin the total number of
mutants and the mutation frequencies. - .’

. actwatlon

: ‘This study is class1fied core mmlmum and satasﬁes the guldelme teqmrement for a gene
mutanonassay (84-2) e B .

-2. Invive © enetlcsassa SR : e R

. Inanin vivo. cytogenetrcs assay (MRID 41661301 41661302), groups of 15 ICR

'mlce/sex/dose were gavaged with 0.1, 0.2; or 0.4 mg/kg of aldicarb and bone marrow oells

. harvested from 5. mxce/sex/dose at 6, 18, or 30 hours after exposure. Control mlce recelved

 either de-ionized water or cyclophosphamlde (80 mg/kg). R '

Mortality and signs of toxicity (dyspnea, tremors) were observed in male and female mice. .

" atthe 0.4 mglkg dose Cyclophosphamlde produced pronounced cytotoxlc and sxgmﬁcant o

clastogenic responses in both male and female mice. SER
Aldicarb did not induce any slgmﬁcant increase in the frequency, percentage, or

specific type of structural chromosomal aberrations in the bone marrow of treated mice..

'7520
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: This study is classified aeceptable and satisfies the guideline reqmrement fora structural
chromosomal aberratxon study '

3 Unscheduled DNA Syl_nthesns . _
In-an-unscheduled DNA synthesis assay, pnmary hepatocytes from male Fischer 344 rats,
(MRID 00142081) were exposed to 33.3, 100, 1000, 3333, and 10,000 ug/well for 24 hours; 3
cultures of 20 cells per dose. DMSO was the solvent. 2-AAF at 10-5M was the positive control.
~ Aldicarb exposure was cytotoxic at 10,000 ug/well. The AAF posmve control induced a
high net grain count/nucleus of 15.7-+/-2.9.
: Aldicarb eéxposures failed to induce any significant changes in the nuclear labellmg
(mean net nuclear grain counts 0.4) and thus in unscheduled DNA synthesis. _
This study is clasmﬁed acceptable and satisfies the gmdelme requirement for other
: genotoxxc effects. C-

4. Qommant Lethal Study ,

" Ina dominant lethal study (MRID 43575101), groups of 40 male cD (Sprague-Dawley)
" rats were fed dietary concentrations of 0, 7.5, 15, or 30 ppm (0.57, 1.11, or 2.28 mg/kg/day)
" aldicarb technical in the diet (98.7%) for 10 weeks. Males were mated at al:lratiowith o
untreated females once weekly for 2 weeks.. Satellite groups of 10, males/group, receiving 0 or 30
ppm (2.28 mg/kg/day) were sacrificed after 4 days of dosing; recovered plasma, red blood cell
(RBC) and brain samples were assayed for cholinesterase (ChE) activity: -

' Compound toxicity at 30 ppm was mamfested as significant body wenght reducnons (7-
13%) throughout the study, early (weeks 1-2) decrements in body weight gain (66%) .and food -
consumption (24%); fine motor tremors (13%.0f ammals) and mgmﬁcant mhlbmon of: plasma
(89%), RBC (35%), and brain (30%) ChE activity.-

"¢ TheNOEL for CHE inhibition was-not estabhshed since ChEI was not evaluated in the
) lower dose groups, but for other eﬁ'ects the LOEL was 30 ppm. - ...
: "There was, l;t)wever, no. evxdence that aldlearb techmcal mduced a dommant lethal
- eﬂ'ect in male germmal célls treated over the entire penod of spemiatogenests - S
. The study was class1ﬁed 8s acceptable ahd satlsﬁes ‘the data call mreqmrement for th1s e

V-

 study.

4-"

P '§'Concluslon R T R RN S L A I

-In summary, there are acceptable negatlve studles for all 3 requlred eategones of
mutagemc effects: gene mutatlons, chromosomal aberrations, and ‘other genotoxic eﬁ'ects

.. (here, unscheduled DNA synthesis) In addition, based on concern for. elastogemc effects S
- noted in the open literature (Dearﬁeld, 1991),a dommant lethal study was reqmred and - -

b - this’ stndy was also-found to be negatlve Based on all of tlus evxdence, there is no concern
for’ mutagenieity for aldlcarb : :

10



IV. CLASSIFICATION OF CARCINOGENIC POTENTIAL
1. Combined Chronic Toxicig/Carcinogenicig Stud‘y- in Rats
MRID No. 43,045401‘

: Executlve Summ m’ e
In a 2 year combined chronic th1c1ty/carcmogemc1ty study (MRID 43045401), Aldlcarb

- techtucal (99.7% a.i.) was administered in the diet to groups of 80 male and female Sprague-

cholmesterasemthe range of 15-27%. N Lo e T A

L g Tbe chromc NOEL is 0 047 mglkg

~Dawley Crl:CD BR rats for either 52 or 104 weeks at dose levels of
0 1 10 and 30 ppm
0 0.047 047 and 1.44 mg/kg in males; and
0 006 0.59 and1.87 mg/kg infemales.

At 30 ppm, male and female rats showed decreased group mean body weight (7-15%, for males, -
5-10% for females) and body weight gain (23% decrease for males, 9% decrease for females for .
~ weeks 1-104). Opthalmoscopic abnormalities were also evident at 30 ppm in the form of ectopic .
- pupil and damage to the iris. - Inhibition of red blood cell and plasma ChE was evident at the 30. -

. ppm (40-50%) and 10 ppm dose levels (15-27%) for male and female rats at weeks 26, 52, 78, -
and 104. Brain ChEI was significantly inhibited at 30 ppm in females at weeks 52(12%) and 105
~ (8%). There was no consistent change in the level of ChE inhibition i in blood across weeks 26-

_ 105, or in brain from week 52-105. There was suggestive evidence for a neurotoxic effect of

aldicarb at 30 ppm in both sexes of rat, including tail paralysis, sciatic and tibial nerve degenera; S

o tion, and coccygeal and tail muscle au'ophy and degeneratlon, but the dlﬁ‘erences were not
- *significantly different from control; = == ==
. ’I'here was no ewdence of carcmogemclty for aldlcarb techmcal in: th1s study

:-Oncogemc NOEL > l 44 -1 87 mg/kg

. The LOEL of 0 47 mg/kg (10 ppm) is based on mlnbxtlon of plasma and RBC

-

' Tlus study is clasmﬁed CORE Mxmmum and sausﬁes the gmdehne reqmrements for 83-5
"_ Combmed Chromc Toxlctty and Carcmogenictty Study in Rats

- _ lecussmn of jljumor Qata There was Do ewdence of carcmogemclty for aldlcarb techmcal in
~ this study '

Admuacy’ of the Dosé Levels Tested: Dosing ‘was considered adequate in {)oth sexe's*-based on
treatment related inhibition of plasma, RBC, (40-50%) end brain cholinesterase (8-12%) as well

11



as decreased body weight gain (9-23%) at 30 ppm
2. Carcmogemclg Studles in Mice

@D vNos. 00044732, 00044733, 00044734 |

1. Executive Summary ' ' '
In a mouse carcmogemc1ty study (MRID 00044732), aldicarb (99%) was administered in
the diet to groups of 44 male and 44 female Charles River CD-1 mice at levels of 0, 0.1, 0.2, 0.4,
or 0.7 mg/kg/day for 18 months. Dyring the first 3 months, there were significantly increased
incidences of mortality seen in the males at 0.4 and 0.7 mg/kg ( 0/44,; .1/44, 4/44, 1/45*%, 9/44%)
~ and females at 0.2, 0.4, and 0.7 mg/kg (0/44, 1/44, 8/44* 9/47* 8/44*). This was attributed to
undissolved crystals of aldicarb, and thus inconsistent and excessive dosing. In response, aldicarb
- was thereafter dissolved in acetone prior to mixing in the diet. After 90 days, no treatment
related differences in mortality were seen at any time-point. Cumulative mortality for the whole
study among males given 0.4 and 0.7 mg/kg was significantly increased at 41% for both dose
groups.(survival for both sexes was 59% or greater). There were no eﬁ‘ects on body weight or
body weight gain. Tn males that survived to terminal sacrifice, there were s1gmﬁcant increases m
. hepatomas in the 0.1 and 0.7 mg/kg, but not 0.2 or 0.4 mg/kg groups -
(1137, 3%; 7/33*,21%; 2/26,8%; 6/30, 20%; 7/25%,28% in mcreasmg dose order).
When the animals sacrificed were included, only the increase at 0.7 mg/kg was statlstlcally
significant ( 8/33* vs 2/39 controls):
“In males in the 0.7 mg/kg group, there were also significant increases in lymphoid
neoplas:as (0/39 0/34, 4/30, 2/32, 7/33%). (3%, <3%, 13%, 6%, 21%*). These were all due to
mice that died on study (0/2 0/1, 4/4 2/2 7/8) No other eﬁ‘ects were.seen. -’

o Thls study is classrﬁed ”CORE Mlmmum and sahsﬁES the data requlremeht fdi' Guldelme _ ’ e

o '-'..83-2 a Carcmogemclty Study., g

.. A second study usmg 50 CDl male xmce/dose and the same hlghdose of 0 7 mg/kg falled ', e "
to detect any carcmogemc response (MRID 00044733) L S

'.Z_.Mlze_S___m I e T
T - Inafollowup 18 month mouse carcmogemclty study, groups of 50 male CD-I n:uce were
fed diets containing 0, 0.1, 0.3, or07mg7kg/day of aldicarb (99%, dlssolvedmaeetone)(MRID

e 00044733) ‘Three' concurrent control grotips ‘were used for one group (C), one mouse was killed -

each day one- exposed moiise died; the other two:groups were untreated(A, B). There weére no
- differences in overall mortality between the dosed and control groups-(0A, 30%; 0B, 12%; 0. 1
- 26%; 0.3, 24%; 0.7, 30%). There Were no slgmﬁcant effects on body weight.’ “There s Were no
: treatment related increases in any tumors in comparison to the control groups, exceptfor ..~
- lymphoid neoplasias in 0:1 and 0.7 mg/kg animals thiat died, but only when compared to-group
.C, the day of death matched controls. (A, 5/11, 45%; B, 1/5, 20%; C, 0/18, <5.6%; 0.1, 6/10,
60%; 0.3, 2/5, 40%; 0.7, 3/7, 43%). In that group (C), no neoplasias wereseen, while in the
other controls, the incidences were greater and not significantly different from the treated groups.
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The study authors rejected this group as non-random These findings were also not dose
dependent. It was concluded that the study was negative.

Thls study was rated minimum, desplte use of one sex, but was obviously designed to
replicate the findings of the first study and is consndered valid for that purpose.

Adgguacy of the Dose Levels Tested: In a preliminary range- ﬁndmg study, CD-1 mice were
exposed to diets containing O -1.2 mg/kg/day for 7 days. Deaths were seen at 0.6 (1/10)and 12 -
mg/kg (4/10). Thus, the doses used in these dietary exposure studies (O 7-0.9 mg/kg), are in the
lethal range and would be cons1dered adequate.

. Inmice, there is also an NCI study from 1979. In the NCI study, B6C3F1 mice receiving.
aldicarb at 6 ppm (0.9 mg/kg) for 103 weeks did not differ from controls in occurrence of benign
or malignant tumors, nor did gross microscopic examination of tumors reveal any dlfference
between treated and control groups.

Discussion of Tumor Data: -
. Further analysis of the first study (MRID 00044734) concluded that the mc1denee of
hepatomas and lymphoid neoplasias in the control groups were exceptionally low and that this
lead to the apparent significant increase in the treated groups. The incidences of these lesions in
the treated groups were comparable to their incidences in both control and treated groups in other
studies. For the hepatomas, the incidence in the control groups in the follow up study (0A, 20%;
0B, 19% total) were not different from the incidence of 27% in the 0.7 mg/kg group in the first .
~ study, whose concurrent control was 5%. For the lymphoid hyperplasms, the incidence in the -
- control groups in the follow up study (0A, 5/11, 45%; OB, 1/5, 20%) were greater than the
incidence in the 0.7 mg/kg group i the first study’ (21%); and eomparable to the inicidence in the
. <07 mg/kg group (43%), but lower than the lower dose 0.1 mg/kg group (60%) in the second -
-study. In total, lesions varied ¢onsiderably in their incidence i in control groups, and were not

E dose dependent (Q S. EPA, 123 ,LED Dgg No 004022)

.3. Classnfieatxon gf Carcmggemc ggtemal I ' L ‘ g
- Inconclusion, there are aceeptable gmdelme rat (MR.ID 43045401) and mouse carcmoge-
nicity studles (MRID Nos. 00044732, 00044733, 00044734), and an NCI mouse caremogemcity

. study that were consxdered aoeeptable and negatlve There were also nd mutagemcxty concerns. -

- On the basxs of these stud1es and analyses the HIARC concluded that the caremogemcny
 data on aldicarb should be treated as providing data classifiableas: .~ -
- Category E, Evidence of Non-Carcinogenicity for Humans.

[ SR I
o1 .
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V. FQPA CONSIDERATIONS
1. Adult and Develo\pmental Neurotoxicity.

~ There are both acute and subchronic neurotoxicity studies in rats. For the acute-study of
young adults, the most sensitive endpoint is blood ChE inhibition (Acute LOEL =0. OSmg/kg for
- plasma ChEI). No neuropathological effects related to treatment were noted. .
_ ‘For the 90 day study, the LOEL was 0.05 mg/kg for pinpoint puplls in males at 13 weeks,
and ChE inhibition in blood and brain in both sexes.
For both studles the NOEL was < 0.05 mg/kg.

There isa developmental neurotoxwuy study in which the matemal NOEL and oﬁ’sprmg'
NOEL were the same. Maternal toxicity at 0.30 mg/kg/day included clinical signs of toxicity - _
such as tremor, salivation, and lacnmatlon blood ChE inhibition, and 17% reduced body welght L
gain during gestation. ‘
The maternal ' LOEL is 0.10 mg/kg/day based on plasma ChEI 0f 40% on GD. 7
The maternal NOEL is 0. 05 mg/kg/day

- The offspnng LOEL is 0.10 mg/kg/day based on reduced body welghts from bn'th through
postweaning, and on decreased motor activity on day 17 in male pups.
The offspring NOEL is 0.05 mg/kg/day.

2. Developmental Toxlcl_ty : : e ’ R
In the rat developmental toxmlty study, the LOEL for matemal toxlcny is 0. 25 mg/kg, . :‘ e

Dbased on reduced body weight gain and food consumptmn S ;- :

- The maternal toxxcxty NOEL was0.125 mg/kg: - S T A A

_The LOEL for developmental toxicity was 0.25 mg/kg based on ecchymoms (dxscoloratton) of B

" the trunk The developmental NOEL is 0. 125 mg/kg. : T - '

In the rabblt developmental tOXlClty study, based on decreased body welght, pale kldneys, o . "j-f '

- and hydroeeles (fluid) on the oviducts, the LOEL for maternal toxzclty 1s 0.25 mg/kg
. ‘-:,The NOEL for matemal toxxclty m the rat was 0 1 mg/kg/day :

K The NOEL for developmental toxwlty in rabblts.was eonmdered to be 0 5 mg/kg/day, the h:lghest
" dose tested L : . .

T3, Bep_roductxve TOXICIQL- B g AR
~In the 2 generation reprodueuon study, the parental LOEL was 0. 7 mg/kg (M)- 0.9 mg/kg

- (F) based on decreased body weight gains (>96%) in the FO females dyring the first week of -

-lactation of the first breeding; RBC ChE depression (l l%) in FO females at termmatlon, and m
plasma ChE depression (18%) in F1 males prior to breeding. -
The parental NOEL was 0.4 mg/kg for both sexes. -
- The reproductive LOEL was 1.4 mg/kg (M)- l .7 mg/kg (F ) based on decreased pup body
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weights (10%) in F1a females on days 14,21; in F1b males and females on days 14-21 (13-20%);

~ and in F2a pups; and reduced viability in Fla pups (viability index 78% vs 94% in controls) on
“day 4 and F2b pups (56% viability vs 89% controls). Pups showed signs of debilitation as well
weak, thin, dehydration. :

The reproductlve NOEL was 0.7-0.9 mg/kg.

4. Addition mform tion from

e hteratur

Two studies from the open literature, one by Cambon et al. 1979, and the. second an
abstract from an EPA investigator (Moser, 1997) studied pups exposed either in utero

(Cambon), or directly dosed as pups (Moser)

’ The study by Moser found a 2 fold dlffefence in sensitiyity between acute doses to pups .
-at day 17 in comparison to adults on the maximum non-lethal dose and some difference (2-4
fold) in brain ChE inhibition in male pups.(pups more sensmve) Behavxoral differences were

not clear cut, and differed among measures.

A new and unpubhshed study conducted by Dr Gmger Moser of ORD. companng the
sensitivity of rats at 3 different ages to acute oral exposure to aldicarb. She looked at rats at
post-natal day (PND) 17, PND 27, or PND 70 in terms of lethahty, behavmral effects, and
cholinesterase inhibition in both blood and brain.

Six-eight rat pups/group on postnatal day 17, 27, or 70 were gavaged with aldicarb at
doses between 0.1 -1.0 mg/kg by the up-and down-method to determine the lethal dose range at

those ages. Data from males and females were combined. The maximum non-lethal dose, eaed -— -~ -

~ the maximum tolerated dose in this study or MTD was determmed for those 3 ages and" were as-

follows

-~ /PND 27 pups: ozsmg‘/kg',. o

For the Cholmesterase Inhlbmon Data, 10 rats/sex/dose were assayed for levels of

PND 17 pups: '0;18 mg/kg,

PND 70 pups 0. 36 mg/kg

inhibition in the blood and brain. For day 17 and day 27 rats, both eonsxdered 1mmature young

" . rats, these data show:

for males,’ greater (up to2 fold) mhlbmonm bram, httle dlfference in blood measures, A
.- . for females, greater inhibition in brain (but less than effect in males), and little d:ﬂ'erence R
“in blood measures, To illustrate; companng levels ofbram ChEI at 0.18 mg/kg, AR, ~

s Level of Brain ChEI 1 hour after 0.18 mg_l_k;_g of aldicarb

Day 17Pups . .| Day: 27 rats
Males - |70 +/-8%(s.e.) 45+/3%
Females | 52 +/- 8% (se) | 44+/-5%
15



The dffference in males appears to be srgmﬁeant (means > 2 standard errors apart), while
the changes in females do not, since the means-are within one standard error of €ach other.
Estimating (from a graph) a common level of inhibition and comparing doses for 50% ylelds
0.17 mg/kg for day 27 weanlings, and 0.10 mg/kg for day 17 pups.

For the adult measures of brain ChEI after acute exposures, we have 15% at’ 0 1, 50% at
0.5 mg/kg from the acute study (females). Moser found 55% brain ChEI at 0.3 mg/kg in 70 day :
. old adults. In summary, then, ED50s for the rats would be as-follows: ‘

Day 17, 0.10 mg/kgaDay 27, 0.17 mg/kg; Day 70, 0.3 mg/kg (55%) The youngest rats
are 3 tlmes more sensitive than the adults.

. Behavioral measures did not show consistent dlﬁ'erences for the dlfferent age groups
. however. In conclusion, there are small but reliable differences in sensmvxty for this chemlcal

" both in terms of lethality. and brain ChEI deﬁned in this study

The Cambon study provrdes limited suggestlve data of the mcreased sensmvuy of rat
fetuses in brain and blood ChEI in comparison to the dams after acute exposure on day 18 of
gestatlon to doses betwéen 0.001 and 0.1 mg/kg. This study suggests a .10 fold difference in
-sensitivity between the adults and the fetus, but is limited by a number of-factors which make it
more difficult to interpret, including the use of an unusual solvent and vehicle (diethyloxide
and corn oil), fasting of the animals; poolmg of the fetal samples, findings of statistical
SIgmﬁcance from effects at levels not often seen, i.e., on the order of 10% inblood.

5. Determmatxon of Susceptlblhtz |
Based on the guideline studies, then, there was no ev1dence of increased susceptlblhty in

* . the developmental, reproduction, or neurotoxicity studies. - But’ these studtes d1d not mclude data '

comparmg cholinesterase inhibition in young and adult animals.
. 'There was some evidence for increased suscéptibility-in -ters- oflethat dosesandbrarn S
: cholmesterase inhibition noted in an unpubhshed EPA study and suggesttve evxdence for

R ‘mcreased susceptlbllfty of fetuses mcholmesterase mhlbmon from a study in the open htemnne

A o

, The HIARG, on 8/25/98, concluded that it has concerns about the potentla] mcreased
susceptlblhty of infants and children-on the basis of increaséd lethal poténcy of young ! rats

- (Moser), and increased brain. cholmesterase inhibition of youing: rats. Compansons between -

- measures of cholinesterase mhxbmon in young adult rats in the acute neurotoxicity 'study. and the

" young rats (17 and/or27 days old)mthe Moser.study supportthe notronof mcreased f- S
. susceptlbhty e S RS

y -As a result, HIARC recommended retentron of an FQPA safety factor (3x was suggested,
N ‘based chiefly on the magmtude of the drﬂ'erences seen betWeen young and adult rats)

M
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.VI. HAZARD CHARACTERIZATION \
Aldicarb is a carbamate chemical(2-methyl-2-(methylthio) propionaldehyde; CAS 116-
06-3) reglstered as a systemic insecticide, acaricide,.and nematicide.
- There are several types of toxicity that have been reported to occur with exposure to
~ Aldicarb, but the predominant hazards are the neurotoxic syndrome related to
~ acetylcholinesterase (AChE) inhibition. =~ . - - '
Aldicarb is rapidly.absorbed, widely dlstnbuted and rapidly excreted, with more than
- 90% excreted within 24 hours after either acute or repeated oral doses. It is metabolized
' primarily to Aldicarb Sulfoxidé which appears rapidly and then much more slowly to Aldicarb
sulfone; these 3 moieties (aldlcarb sulfoxide, and sulfone) may then be further metabolized to
oximes and nitriles (See e.g., EPA 1984). Both the sulfoxide and sulfone are also potent
_'cholmesterase inhibitors. Aldicarb sulfoxide (oral LD50 0.8 mg/kg; MRID Nos. 00080708, -
00091241) is roughly as potent as Aldicarb (oral LD50 0.6-1.0.- mg/kg; MRID Nos. 00053343,
00069916, 00057333), whlle A.ldlcarb sulfone is less potent (oral LD50 20 mg/kg, MRID No.
- 00053343).

- Aldicarb'is clasmfied as Category I by EPA for its lethal potency following oral, dermal,
or inhalation exposure, the most toxic category. It causes no eye irritation or dermal irritation
after acute exposure to fatal levels. It has been reported to cause no dermal sénsitization in
~ guinea pigs. In summary, available data are adequate on acute lethal potency by the oral, dermal, -
or inhalation routes (81-1,2,3) all of which indicate its great potency (Category I); and data on
u'ntatlon or sensitization (81-4,5,6)are adequate or waived based on their acute lethal potency.

"'Dose related inhibition of cholinesterases in plasma, red blood cells, or brain (animals
only), accompamed at some doses by overt cliniical signs of: cholinesterase inhibition are seen in
both humans and animals. In humans, effects include. sweating and lightheadedness, leg.

.. weakness, nausea, vommng and diarrhea.-In ammals decreased strength, Tacrimation, salivation, °
_pinpoint pupils, and decreased activity were seen. In gerieral, the LOELs following repeated
"' exposures were sxmﬂar to'the LOELs followmg acuté exposure i.e., there i is little evidence of .
“cumulative- toxlclty from this rapldly aetmg chemical. No treatment related neuropathology was
:seen in any 'of the available acute, su‘bchromc, or chromc toxlcxty studles in rats, mice, ‘or dogs. -
" On the basis of sevéral studies and analyses, which 7oom:,luded that aldicarb exposures at
. adequate doses dld'th cause carcinogenicity in rats.or mice, the HIARC coricluded thatthe

o carcmogemclty data on aldicarb should be treated as provxdmg data classxﬁable as: Category E

‘ Ewdence of Non-Carcmogemcxty for Humans -
-There are also'no mutagemcxty concerns for aldxcarb based on several studles C
) -There was no mdlcauon of mcreased susceptlblhty of oﬂ'spnng in rat or rabbit develop-
mental toxicity studies, or in a rat developmental neurotoxicity study. The parental LOELs inall
of these studies were the same or - greater than the LOELSs in the oﬁ'spnng, thus, there ‘Were no
- speclﬁc developmental or reproducnve effects. .

- However, these studies did not provide compa.rahve data on cholmesterase mhlbmon,
which were assessed in 2 studies from other sources. One hterature study reported greatly
increased sensitivity of rat fetuses in brain and blood ChEI after acute exposure, but this study
was considered limited and the data therefore only suggestwe An unpubhshed EPA study,
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however, réportéd some evidence for increased suséeptibility of young rats in terms of iethal
doses and brain choliriesterase inhibition. On this basis, the HIARC concluded that it has
concerns about the. potential increased susceptibility of infants and children on the basis of

. increased lethal potency of aldlcarb to young rats, and increased bram cholmesterase mhxbmon of

young rats

VIL DATA GAPS

21 day dermal toxicity study.
VIII. ACUTE TOXICITY .

Acute Toxicity of Aldicarb

N

‘Guideline , - SO . :

No. ~ Study Type MRID #(S). Results Toxicity Category
81-1- Acute Oral - | 00057333 | LD, =08mghkg | |
81-2 Acute Dermal |- 00091241 |LD,, =20 mg/kg, wa-| |

- 00069916 ' ter
o ' LD;, = 5 mg/kg, pro-
_pylene glycol
" Acute Inhalation | 00066916 | LC,, < 0.007 mg/L !
s 2 7] 00057333 L -
Pr’imAéry Eye. Irritation| - 00069916 _ |No corneal 'irrita.t_ipn at|  N/A
SO | T fatal dose T
L anary Skm lmtatuon ‘ b0069916 _ None at fatal levels N/A
Derfnal Sensmzatmn " UNIA LONIA - N/A

N -

| 43442301

'NOEL < 0.05 mg
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T3

IX SUMMARY OF TOXICOLOGY ENDPOINT SELECTION

012871

The doses and toxlcologxcal endpoints selected for various exposure scenarios are summanzed
below .
'EXPOSURE N DOSE - END}’OINT STUDY
SCENARIO = ‘| (mg/kg/day) ' ‘ '
M LT . NOBL?: 0.0 l‘ Sweating, plasma, and RBC ChE inhibition. RhQne-Poule}xc, 1992
- Acute Dietary ‘mg/kg : - : :
| UF=10.
Acute RfD =0.001 mghkg ~
e - _ Same as acute dietary Rhéne-Poulenc, 1992
Chronic Dietary NOEL =0.01 : ’ '
' ) - mglkg " Chronic RfD =0.001 d
UF=10 Chronic RfD =0 mg/kg/' ay .
.Shbrt{l‘enn .-~] NOEL=0.0 l: ' Assumed 100% dermal absorption. 21 déy dermal ‘Rhéne-Poulenc, 1992
" (Dermal) mg/kg study completed, but only summary submitted.
' UF=10 | ]
‘Intermediate-Term NOEL=0.01 |-Same as Short-Term Dermal RhﬁneLPoulené, 1992
(Dermal) - " mgkg : ' . :
N B UF=10 -
* | Long-Term (Dermaly | NOEL=0.01 - Same as'Sl;ort-_Témi,Dennal ‘ .Rhéne-_Poulenc, 1992 -
- o .t UF = lo R .
- Short- Texm ~ § NOEL= 0.01. "] Assume no \;'orker mhalatlon of only granular formu- KhbneiPouTenc, 1992°
. (Inhalation) -’ -mg/kg latlons - n ‘ . - B
.. ‘. .’ »' - L UF = lo ‘ ) » . ~

Intermediate Term

- NOEL=001 - 'Sa'xh'e;s Short-Term Inhalation Rhne-Poulenc, 1992

" LongTéerm~ | NOEL=001' | Samé as Short-Term Inhalation -~  Rhéne-Poulenc, 1992 |

(Inhalati ation) .- "mgkg .} - T R : o .
S uF=10 ~ |
'R ,
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