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. CONCLUSTONS: .In an acute neurotoxicity . study (MRID 43442301), -
groups of 22 Sprague-Dawley rats were given acute oral doses by
gavage of .0, 0.05, 0.1, or 0.5 mg/kg of Aldicarb. 12 rats/sex/dose -
were examined by a Functional Observational Battery (FOB) and a
Motor Activity test (MA) prior to the study; at.the time of peak s
effect, 0.5 hours after dosing for the FOB and 1 hour after dosing -
for MA; and on post-dosing.days.7 and 14. Blood (plasma, red blood -

- cell, whole ' blood) . and whole brain cholinesterase (ChE) -
determinations were made on 5 rats/sex/dose at' the estimated time.

. .-0of peak effect, 0.75 hours, and & hours after dosing. On day 15,
- 6 rats/sex/dose were perfused and the high dose and control groups:: .
subjected to neuropathological examination. . e T :
- 'No .deaths or significant effects on body weight or food"
consumption were noted. . = - | o e SR
. 0.5 hours after 0.5 mg/kg, a variety of clinical signs of ChETF = - _
were seen in.the FOB, including: tremors, lacrimation, salivation, .
decreased body temperature, .increased respiration, decreased
. . arousal, activity, and reactivity, and decreased fore and hind limb
s . grip- strength. Automated .motor activity was. also significantly e
~ .~ decreased .1 hour after dosing in this group (74-82%).: At 0.1
" . mg/Kg, cnly fore limb grip strength in females was significantly
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‘decreased -(17%, p<0.05). No significant behavioral effects were
seen.on days 7 and 14.. The NOEL for behavior was 0.05 mg/kg.
- Toxicologically significant effects on blood ChEs were seen in
all dose groups 0.75 hours after dosing, ‘but there was recovery by
8 hours after dosing. S : .

' 0.75 hours after' 0.5 mg/kg, whole brain ChE- (45% M,50%F) and -
“all 3 .blood. meéasures of ChE were-significantly decreased (whole .
blood, 65-76%; :plasma, 92-94%; RBCs, 51-54%; M,Fs respectively).
~ =" 10.75 hours. after 0.1 mg/Kg, whole blood (61%M, S54%F), plasma
" ChEs " (86%M, ~73%F)  and RBCs (47%M: 31%F). were decreased’ in both :
. sexes) - though' -statistical ‘signifance.::was ~inconsistent’ No
“significant effects or ce seen after 0.1°mg/kg .
- (10%M, 16%F), or-’at-
BRRR e 8 e A 0+05:-mg,

! g/ .
.Y ‘changes:‘in: RBCs'i(5%M. 8%F),. wholerblooc
17700+ (33%M 473F)~ While:none of:thése were statist
.= the'limited method used;:the:/rélatively large
"7 ChEIL: were: eve ‘e; convineing : in: compatison:: iri own:pre- "
exposure measures and concluded:to be:toxicologically:sig ificant. -
~-:*:'No- neuropathological - changes were::seen: ‘microscopically .or = .
.. _grossly. Ophthalmoscopic examinations:.wer .also.negative,. ..

- While, ‘in femalés’ given -0.5" mg/kg whose:nervous systems were . ..
‘pe: iel 4 : ficantly decreased,
. “brain: weights in other females were unaffected, ‘and ‘this was not -
.considered toxicologically significanti...... R TR S
.- -For this study, “then,’ ‘the NOEL.:is* < *0+05: ' mg/kg:- for. ChEI - -
. measures, . with toxicologically. significant :plasma: ChE inhibition .
at 0.05 mg/kg; with significant ChE inhibition: in blood and.some - . -
behavioral chariges at 0.1 mg/kd, and marked changes “in behavior and -
decreases in ChEs in blood and brain, at 0.5 ng/kg. o C '

‘perfused,’ brain weights were ‘statistically’signif

LOEL = 0.05 mg/kg for plasma ChEI _

NOEL < 0.05 mg/kg - . . = T e
- The .study  is- classified as. acceptable and satisfies the -

requirement for an acute neurotoxicity study according to Guideline

- 81=-8s" . . - S LT SR

. A. MATERTALS: - . . oo meen

1. Test compound: Aldicarb technical, Lot No.' 25DEQ89, 99% purity '
“was. stored at 4 degrees C .in the dark., .Desing .solutions were
prepared by serial dilutions. in double distilled -and: deionized
water prior to dosing and refrigerated at 4 degrees C until use. = -
- Dosage volume was 2 ml/Kkg., "Stability of solutions were analyzed
and found stable , i.e.,.at > 90%, for all dose solutions.- :
. 2. .Test subjects 88 male and + 88 - female - Sprague-Dawley, -
Crl:CD(SD)BR rats from 48-53 days of age on day.of treatinent, with. -
- males weighing 235-294 g and femaleés, 172-202g, served as subjects. -

~




i rats, 5. . rats/sex/dose - had . samples: - taker
- approximately’ 0.75: hours. after: dooi, whil

- aost

‘ .’f’dos_ihg‘,r"??byf te"chniéiapst{liirj_aw,aj're;- of . ‘the; treatment

ere dual) 00T th 1 "ght/dar A'
CYCles, temperatures of 22 +/-3 degrees C, and 30-70% humidityl.'{'
They receivie_dzqu'c.:_dv. and water ad 1ibituml.' LN oL _

B. w ‘Subjecfs -we“re’ randomly aséigned to gr
balancing: assignment With respect to body ‘Weights between q;
Therg-_‘~we:g_‘4: .groups, who received 0,-0.05, 0.1 or 0.5 mg/kg. -
Ggoups;_,cqn‘sisted;_,of. 3 replicates of 4 rats/sex/dose for

coostudys o B SR o '
- ,.Ten rats/ sex/group ‘underwent ChE.

ons. For'the chp -
- - Pre-study ‘anq -
rats/sex/dose hag -

dose ‘perfused ang .

L

. There:were daily-clinical’ exams, - body.

ng;:weekly  along- ith - observations, a
) Foodconsumptiohwasmeasuredweekly e e ene o
I Funci_.:-;_,onal*%zQbseﬂat;i‘bha;ﬁi;Bfa;tteryiffWa,ST administered prior to
nt, 0.5 hours' atter dosing,:and on ‘days. 7. and 14 after

.technicians i 2 ~.0f ; ‘thi atment " group of ~each
subject. . 'This battery,  which onformed: to  EPA’s "guideline, . .

weights’ aken priorto

consisted or-f"Pbééﬁéiéi.dns’T.o"f%zbéi:'_lsr..,ﬁb'si.!:icén?ahd; general state in the .
- home cage, - *ase of removal ‘and‘reaction to removal; observations in

- @ standard arena of-.clinical *f«”sig"r;‘s-",’ﬂmot;bri;ﬁéh'aj(ipr; and autonomic
" signs; handling ObServatiqns'«j.n'cluding eXtens'cr“thrusf--, body tone,
' corneal, visual placing, pinna, and toe and tail pinch reflexes;
- auditory startle and ajr righting -reflex; body tempera‘ture 7 hina
"limb splay by an inked foot method (2%), and fore and hind ‘1imb
grip strength (mean of 2 measures)., - oo e i
- Following the FOB, - each animal was. placed in- a ‘San -Diego -
Instruments ‘motor activity-:-f-cha'mbe_r, (figure -:8) -for one . hour, -
commenc_:ing;roughly, 1 hour after exposure. . . Sl S

Sfe 12 rats/sex/dose’ ..

nd prior to sacrifice. . .

> For ChE measures, bre-exposure blood mgéshfie‘ihenﬁé; were' nade .
- via d tail vein. On the day of dosing, measures made either .at 0.75 . .

hours or 8 hours after dosing were.made from the “abdominal aorta
‘under ether anesthesia. 'Subiec'i':‘swexe--thep ‘

‘removed, weighed, and assayed for ChE. -

exsanguinated and brains.

, All analyses were made by the Eliman method modified ‘for.a o
- Hitachi 717 ‘analyzer, Measures of whole ‘blood ahnd: Plasma were made..

‘Red blood cell measures
measured. - o

Six rats/sex/dose were anesthetized: 1and.pérfusédswith Ringer’s -

‘Were. calculated. - Whole brain: ChE was also .

solution, followed by 3% gluta;‘a'ldehyde/parafqrma‘ldehydéf solution, ,-
and placed ‘in 10% buffered formalin (carcass,'-z.,brain,yspinal- cord,

limbs;, minus ‘skin, thoracic and abdominal organs)

high dose and control animals were ‘Processed for neuropathological -

~examination. Tissues from other groups were kept in .formalin. Gross
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" microns, and:staine

- »# - Ophthalmoscopi

.. . prior.to: éxposure an

.. . ophthalmoscopy une

-~ (biomicrosco

-~ -If homogeneity. of.variange: re...f
" analyzed by one:way: analyses: of variance,

. significant comparisons. Otherwise,:.a Kru

by .Dunn’s or, Wilcoxin‘s! was: '

Fisher’s exact test was used,.

* --constructed . variable, ‘which. evaluate

“i.ey;  pattern of ~activity  within
covariance ‘using - the: pre-exposure

. examinations of. neural tissue from all groups were made.

.~ _CNS sections were embedded in paraffin, . cut into 6 micron
sections,’ and adjacent sections stained with H&E, Kluver-Barrera, -
Holmes and PTAH stains and examined by light microscopy. .. . -
Brain weight, 1length, and width were recorded.  CNS sections

" included: 6. brain sections, cervical, ‘thoracic, and lumbar spinal

cord cross sections; cross and "longitudinal section of- skeletal

‘muscle: (H§E stain); a cross section of basal tail; and any grossly

s L

. Peripheral nerve sections (sciatic, 3 cross, 1.longitudinal;

“sural;, 1 cross; and ¢ibial, 1 longitudinal and cross sections). and

. .CNS-ganglia from ventral and dorsal’ cervi.cal and lumbar roots (and

Gasserian ganglion): were: embedded:

. Sectioned at<0.5

.For 'qualitative - FOB' data, . . -

| exact’ test was u repeated measures ANOVA was used

for motor. activity: ‘data- for- total ‘*'cpunt's‘*é,’ii.«'ii,ari'd"j-f"o'r.j ~a- linear
'the rate of linear change, =

a: ‘session..-An ‘analysisi’of :

-data- as .the ~‘covariant 'was

used

performed with t tests for -post-hoc:.comparisons... f. ol ..
" 'A quality assurance statement . ‘documenting the QA program used. -
for the study, was provided. B T g '

_There were'no deaths. or sacrificé of morbid animals, nor any
significant incidence- of signs seen during clinical ~evaluations

(qi‘v'en;‘.twj.ce_ daily and from "a more detailed examination® on days-

treatment on body weights or food comsumption. . -

1, 8, and 15 aftér dosing. There were no meaningful- effects: of '

L 7

al Obse \tLe)

. Significant effects seen. in. rats =ff¢fé6é'£iiin9' 0.5 mg/kg at 0.5 -

hors after the dose and'their incidence are sumarized in Table 1.
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'{fcéarsqitremorsf(giighﬁ)iiif, ¢5}12€j§lfi[1;
“_éqafég?tremofS,(m°¢é¥ét?iifJii é712°i’” 0/12
‘:'sgincfe;sea-fespifgtign e

‘fdachrorhea

’ _décréaéedﬁtailpinchi : d_'?/12~'

- * the other rat in each of these groups

___Table 1. Functional Observational_Batterywuata£fsignificant
Effects for 0.5 mg/kg rats (#affected/#testedy': ca
) ' | MALES ' | FEMALES

'éoqtsé tremors-(éliQﬁﬁ)'f; | 6r12 - /12

coarse tremors (moderate) .6/12'? ~%1/i2““f;U

slight ataxia . -] e C7/12 0

'gaitIChangéS'(Sligh#)f«_ff'f;;fSZi?fff‘?Qf;é

_reduced activity . PR FEVIT I

| decreased arousal R ETYS

‘ _inéteased)g:ooming_j;i-‘_77 . 8f12. |

'incréasedllacrimatidnj_~;"<. 7/12 |

| eye deposits;Achr¢m04"g ] e/12 -}

-~

s&livation (modérate) | -8/12

_decreased rearing (% diff | < sox
fromﬁcontrols) - S R

| \decreased body temperature
| degrees C.vq; controls

3, slight tremors

s

described as fine. RO
** In females, while statist

this effect based,onfa;highfcontfol'groppsmeanjin,comparison to.
pre-exposure values, which do not reveal bigrdifférences;fThe’dgtam
ih~ascgnding.dose'grbup order are: = . ' E IR
Rearing after dosing: 17.83, 13,17, 12.92, 1.75 (sSDs 2-5) ;.
Pre-exposure: = . 12,92, 11.42, 10.42, 9.83 (SDs 3-5)..

The day of dosing control group mean is much higher than any. other..

-data point and the pre-exposure comparison demonstrate an effect

 Significantly decreased fotelimb-ahd“hindiiimb-grip s;renggnj -

-

.‘1 5“:‘:(’;.~_

iéélly[-signifiéqntly_ decreased - - -
- rearing was seen“in_all-dose'group51 the study authors discounted :
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were seen’ in both sexes after 0.5 mg/kg. For'. females, at 0.1 mg/kg,
forelimb - grip . strength was statistically significantly reduced
(17%) ; -a 9% decrease in hind limb ‘strength was not :statistically

significant, though it suggests that this was a general rather than
a spec:.fic effect.p
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Tables 31=-2 show the group mean motor activity counts for each

A"interval ‘for the session on' the’ .day ' of dosing. ‘There . were

significant overall decreases in motor activity for both sexes, 74% -

- for males and 82% for females, at 0.5 mg/kg, with: no. significant . T

differences at lower doses, or ‘on days 7 and 14.

- Tables 37-40 from the’ study report show the blood ChE data for'

. males- and females prior to- dosing and 0. 75 ‘and 8 hours after
--dosing. Do

In hi gh dose males (Table 37) prior to exposure ‘there was a"’

o ff.statistically ‘significant’ difference (22%) in plasma ChE levels: in'-t -

.-acomparison to controls:-

: :‘:;\/. At 0,75 hours after'dosing, in males, all 3 blood measures

o showed dose-related dec¢reases. By the study statistical analyses,
all 3 measures at 0:5: mg/kg were significantly decreased, but at
0.1 mg/kg, only the."RBCs - and the whole  blood measures- were

- significantly decreased, despite an’ 86% mean decrease in plasma»

‘ AChE! .

SIn. fema.les, at 0 .75 hours after dosing, aIl 3 blood measures-. ‘-

' ‘;were also significantly decreased at 0. 5 mg/kg, while by the study



-_statistics, at 0. mg/kg only the. whole blood measures were
significantly. affecte ’ despite mean decreases of 30% 6% in RBCs and
, 73% in plasma! S o

A , No measures were reported as statistically significant at 0.05
S ,_mg/kg for either sex. B\ o___o_s;;,,mg/kq, the mean decreases relative
. to vehicle controls ‘were: A
= ./ Maless:, 5%, RBCs; 15% jwhcle blood, 33%, plasma.
Females.- 8 5%, ‘RBCS, 29 whole blood; &7%, plasma.

5 'g[kg_ dose group, %' differences
-for: pla ma were

- For ; individual rats in the:o
from thair pr

eS.'3 3, -?»,.»‘,:Only at’ o 5

=S reported as statistically significant..
. ] osin o significant :effects’ wers. seeh. and the .
BT »:b"i‘gg’est' mea“'n dif-ferfen‘ce from controls was a: roughly 10% decrease in .

No treatment related effects were _seeén.

‘ .Hlstopgtholggx 5 ' o
. . -No gross- pathology was found in any group that was related to
' -:-.treatment.; ‘No "histopathological ‘effects: were: found 'in high- dose"
. animals,* so..lowei dose animalsf were not examined at the light
L microscope Jevel. :
CEe T .A:statistically significant decrease in the brain weights of ~
,female rats at’ 0. 5: mg/kg was noted among the groups perfused (1 70g
Lo vs 1,529, control Vs: highdose). However, no:differences were seen
..¢ ..'in brain weights of female ratsion whom brain ChE measurements were
;"»-:,;'..-»~V.;-;x;-7f:'made, (1.707g vs 1.754g; t. 717g-vs 1.708 g, ‘controls. 'vs high dose,
.- -:..0.75.and 8 hours," ‘Tespe ctively) r SO. this effect does not seem to be
‘ reliable or. consisten : , AR -

-._-'.,'-.D.' ' pIs SCUSSTON " .. - : |

N . This was a generallyz.well conducted study. A number of effects.
seen ‘merit - -some . further: comment:. The only significant hehavioral
;;_effect seen at 0 1, mg/kg was a 17% decrease in forelimh grip

S




. strength in females. "Hind limb grlp strength was decreased 9% and
was not statistically.significant. In males, smaller changes were
- seen at this dose level in these measures. At 0.5 mg/kg, larger
decreases in grip strength were seen, along with a host of changes
consistent with ChE inhibition. While this is an isolated effect,
it is statistically significant, dose dependent, consistent with
ChE inhibition, and so there is no real ‘reason not to consider it
toxicologically significant. .
S The interpretation of cholinesterase data is complicated by a
" disparity between the amount of inhibition seen and the lack of
their apparent statistical significance. This could be due to
limitations in the statistical methods, "the variability in the .
method of analysis, or the number of subjects used. For a. study .
such as this, with pre-exposure measurement and repeated measures
in' 2 sexes,. the most powerful analysis ‘would have been one which

, incorporated all of those. variables, 1 €y some kind of repeated-:i}

measures analysis of covariance. :
‘- ° At 0.1 mg/Kg, an 86% decrease- in mean plasma ChE was not
’ statistically significant, and in females, mean decreases of 30.6%
in RBCs and 73% in. plasma were -similarly not found ‘to. be
'statistically significant. At. 0.05 mg/kg, no measures ' were

reported as statistically significant for either sex, where the Lo

mean decreases relative to vehicle controls were: .
- Males: 5%, RBCs, 15%, whole blood;- 33%, plasma. -
Females' 8. 5%, RBCS, 29% whole blood, -47%, plasma.~

For indiv1dual rats in the 0 05 mg/kg dose- group,» % '\

differences from their. pre-exposure values for plasma wére:
Males: .-  14%, 59%, 63%, 79%, 15%. (46%+/-30%) ;
Females~ 65%, +8%,v52% 76%, 28% (43%+/-33%)

Given. 1) this general w1thin subject set of results, i. e., greater
than 50% decreases- in 3/5 rats of both sexes relative to their own .
.pre-exposure levels,

: _ 2) the fact that all the measures generally recovered after
. 8 hours;
Y 3) that, (absent a plasma difference of 22% in pre-exposed
males),.no pre-exposure differences were noted to suggest serious

. or. systematic methodological problems, see e.g., variability in . .

. pre—exposure or 8 hour data; -

It is hard to see how.. such large differences should not be,
'gregarded as toxicologically s1gn1ficant. s



