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' . . AND TOXIC SUBBTAMCES
SUBJECT: Joint OPPT/OW/ORD Review of 1992 Aldicarb Human Study
TO: Addressees
FROM: william F. Satte, Ph.D., Chairman Cor R F oKy 84

hoc Joint OPPT/OW/ORD Review Group
Health Effects Division (H7509C)
office of Pasticide Programs

Attached is our review of the new Acute Oral Toxicity study in
Humans of Aldicarb,ocur proposed reference aose (RfD) cover sheets
for Aldicarb,and Aldicarb Sulfone for review by tha Agency RtD
Committee on September 22 and subsequent presentation to the
SAP/SAB. At the request of OPPT/OW senior manacement, our group was
formed to revliew the new acute human study of Aldicarb and to
consider revisions to the RIDs on Aldicarb and Aldicarb sulfone in
September. We held a series of 3 hour meatings over the course of
the month of August. Ad hoc Joint Review Group Participants
included: Amahl Mahfouz, Bruce Mintz, Jennifer Orme-Zavaleta, Ed
ohanian, Henry Kahn, and Helen Jacobs of OW, Suzanne McMaster and
Dick Hill of OPPT, Karen Whitby, Kathleen Martin, Hugh Pettigrew of
OPP, and Elaine Francis and Stephanie Padilla of ORD, and myself as
chairman. Additional consultation was made with Chas Chapman of ORD
on the pulmonary effects.

The primary review was drafted by me, and I take
responsibility for the accuracy of the data evaluation report and
the description of the conclusions of the group. Karen Whitby and
Kathleen Martin of the Chemical Coordination Branch of OFP kept
records of our deliberations from which, in part, conclusions,
1imitations, and weight of evidence sections were drawn. The
participants varied in their level of attendance and participation,
but there was considerable discussion on the key data and
conclusions of the study review by members of OPPT, OW, and ORD.
Additional statistical analyses were performed by Henty Kahn and
Helen Jacobs of OW, and Hugh Pettigrew of OPP. summaries of their
analyses are attached as appendices to the Data Evaluation Report.
The Results sections are divided into two general parts: first a
description of what the study authors found and said about their
findinge; and second, a weight of avidence/conclusion section which
summarizes the analyses and considerations of the review group.
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i DATA EVALUATION REPORT'
COVER SHEET
E' STUDY TYPE: Acute Oral Toxicity Study in Humans
¢
% CAS No, 116~06-3 OPP TOX. CHEM NO: 0l11A
2 TEST MATERIAL: Aldicarb
% SYNONYMS: Temik, 2~methyl-2-(methylthio) priopionaldehyde o0-
3 (rethylcarbamoyl) oxime.
L STUDY NUMBER: ICR Project No. 003237
& . .
H SPONSOR: Rhone-Poulenc, Secteur Agro, 14-20 Rue Pierre Baizet 69009
é" Lyon, France ,
b TESTING FACILITY: Inveresk Clinical Research Limited, Research
‘%i Park, Riccarton, Edinburgh EH14 4AP Scotland .
b TITLE OF REPORT: A Safety and Tolerability Study of Aldicarb at
2 Various Dose Lavels in Healthy Male and Female Volunteers.
N Report No. 7786.
AUTHOR(S): P J Wyld, C E Watson, W § Nimmo, and N Watson
REPORT ISSUED: Study Completed 11 March and Issued 15 June 1992.
i
% III. TEST MATERIALS AND SUBJECTS
ig %hite crystals. Purity: 99.0%;
; The sample (Ref. No. 25DECQ89) was -analyzed 7 January 1992 and
3 certificate signed by J Thornton 8 January 1992. _
4 wSupplies of the technical aldicarb were received at IRI on 7
¢ January 1992 and stored in a freezer. A weighed amount of aldicarb
i was dissolved in deionised water. The solution was retained in a
) refrigerator for up to 2 weeks, providing pH < 7.0 before use."
g The aldicarb was weighed on the day before dosing for each subject
ke and dissolved in 150 m) of water. On the day of dosing, each
iy golution "was made up to 200 ml with orange juice®. Placebo was
W 200 ml of orange juice.
?? ! primary Reviewer: William F. Sette, Ph.D.
i . Toxicologist
b Health Effects Division
2 Office of Pesticide Programs
;'é.: -} d ‘-./
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3 Human Studies Committee The protocol and lay summary were
& submitted to and approved by an independent Ethics Commnittee of the
& Inveresk facility and reported as conducted in accordance with the
F: provigions of the declaration of Helsinki in 1964 as "concluded by
3 the 29th Medical World Assembly in Tokyo (1975) the 35th Medical
' World Assembly in Venice (1983) and the 41st Medical World Assembly
in Hong Kong (1989)". Approval was given on 19 December 1981, In
acddition, a quality assurance inspection was conducted on 27
January 1992 and a signed statement provided.

Males and females 18-50 years old, 50-100 kg and within 15% of
ideal body weight, with no clinically important abnormal physical
findings or clinically relevant abnormalities in laboratory tests,
ECG, blood pressure between 100-150/50-90 supine or standing, ard
between 50~90. Females were either post menopausal or surgically
sterile. There were a variety of other exclusion criteria
including a need for any medication during the five days before
entry into the study, and any surgical or medical condition that
might interfere with the absorption, distribution, metabolism, or
excretion of the drug.

Subjects had been screened within 28 days of the beginning of
the study including complete physical examination (e.g. height,
weight, pulse, blood pressure, ECG (12 lead), blood for hematology

and clinical chemistry, serum for HIV and hepatitis B antigens, and
urine for drugs of abuse.

IV. STUDY DESIGN

The double blind, placebo controlled study included 38 men and
9 women, with 6 men and 5 women receiving both a dose and a placebo
exposure, who were exposed to doses of 0, 10, 25, 50, €0, or 75
ug/kg of Aldicarb according to three study phases. The three phases
were divided into a total of 8 sessions as described in report
Table 1. Phase I consisted of two sessions, on January 9 and 17 in
¥ which 8 men received placebos, and groups of 4 men sach received
. doses of 25, 50, or 75 ug/kg (Subject #20 got 60 ug/kg by mistake).
! On the basis of the results in these men, Phase II was conducted in
g three sessions on January 23, 27, and 30, where 8 men were given
b the placebo; 8 men were given 10 ug/kg; and 4 additional men were
each given 25 or 50 ug/kg. S8ix men participated in two sessions,
wvhere each received a placebo at one session and a dose at the

other ( 1 at 10, 3 at 25, and 2 at 50 ug/kg). ,
Phase III was conducted in 3 sessions on February 26, 27, and March
10. A total of 6 placebo exposures and four exposures each at 25
, &nd 50 ug/kg were conducted. Pive women participated in two
sessions, where each received a placebo or a dose session (2 at 25
and 3 at 50 ug/kg). The number of subjects in each dose group is

~ summarized below. :

4 v
- - Q.J
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NUMBERS OF SUBJECTS IN DOSE GROUPS (UG/KG

1 0 10 25 50 75
3 MALES 16 3 B 8 g
3 FEMALES 6 : 4 4

B The schedule of measures taken is given below.

g SCHEDULE OF MEASURES TAKEN
5 SCREEN PRE-DOSE HOURS AFTER DOSE

3 1 2 3 4 5 6 24
k. Pulse, BP X X X X X X X X X

5 BCG X X

. Hematology X X X

. Clinical chem X X

. FEV,, FVC X X X X X X X

& Pupil size X . X X X X X X
K-Saliva wt. X X X X X X X

§ Cholinesterase -16,-3H X X X X X 21H
£ Blood in heparin X b4 X X 8H
> Urine X 0-8 H , 9=24H
: Signe/symptons X X X X X X X X

Subjects entered the clinic between 2-4 pm on the day before
dosing. They were briefly examined and interviewed, and were
trained on the pulmonary function device. They received food at 6
: and 9 pm, but it was withheld after 11 pm. Beginning at around
5 8:30 am the next morning, subjects were given the 200 ml solution
S of orange juice with a breakfast of cereal, milk, toast, butter,
i marmalade, and tea. They were instructed to sip the Jjuice
b throughout the breakfast. The time of dosing was defined as the
% time of the first drink of orange juice. Except for walking to
B tasting areas, subjects were kept seated or recumbent for 6 hours

3 after the dose, and fasted from liquids until 11:30 am and food

. until 12:30 pa. Normal activity except for strenuous exercise were

2 permitted thereafter. No alcohol or other drugs were permitted on v
. the study day "or until the last blood sample had been withdrawn". /
. Tobacco was permitted. Screens between subjects's beds were

2 one subject (#20)in this group received 60 ug/kg by nistake.
.5
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enployed to minimize contact and conversations.

Statistical Analvsis

statistical Analysis Software (SAS) was used to perform all
statistical analyses.
All tests were two tailed and a 5% significance level used.
vital signs, pulmonary function tests, saliva weigut, and pupil
diameter were evaluated by an analysis of covariance, with mean

A values for 1«6 hours post dose, and 1 hour values, with predose
0 values as a covariate. If significant effects were seen at the £%
%» level, further analyses for linear trend and pairwisa comparisons
= vere made.

% Cholinesterase data were analyzed using a repeated measures
b analysis of variance, comparing the mean of three pre-dose measures

with the post dose time points (1, 2, 4, 6, 8, and 21 hours). “It
a significant treatment effect was indicated at the 5% level and
assuming the absence of & treatment*time interaction, the variation
between treatment groups was subdivided into a number of contrasts
80 as to test for the presence of a dose related linear trend and
also, of secondary interest, to make pairwise comparisons between
each of the groups receiving Aldicarb and placebo."

Additional . statistical analyses of blood pressure,
cholinesterase, and salivation data were performed by Kahn and
Jacobs of the Office of Water (blood pressure, ChE, salivation) and
by Pettigrew of the Office of Pesticide Progranms (salivation,
pulmonary measures) and are described in detail in Appendix 1
and/or the text. :

V. ’
The results sections contain a presentation of the data and
the study authors's conclusions. EPA analyses and conclusions are

presented separately, where different, under weight of evidence and
conclusion sections. S

A. Blood Preggure (Appendix 8)

Measurezents were made of puise(discussed in B.), systolic,
and diastolic blood pressure with subjects both standing and supine
according to the schedule given above.

Basults

. A decrease in mean supine systolic and diastolic blood
pressure was noted in high dose men. The mean supine systolic and
diastolic pressurs (+/~ S.D.), respectively for this group at the
pre-doss interval and one hour atter dosing were: systolic 126.5+/-

. 3; 110.3+/-10.1; Diastolic 77.5+/~-3.4; 60.0+/-8.2 mm. But this
i, effect was not statistically significant by the analysis of
covariance.
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Thers seems to be little consistent effect in the females on
blood pressurae.

Weight of Evidence (WOE) considerations/Conclusions

Pnarmacologically, the effects of cholinesterase inhibitors on
blood pressure is complex and both increasss and decreases might be
expected. The onset and duration of the changes seen tfall within
the first 6 hours after exposurs. After discussion of the possible
effects described above, further statistical analyses of the supine
diastolic blood pressura data wers conducted. A repsated measures
analysis of variance showed a significant subjectétime interaction
but no significant overall dose effects or timerdose interactions.

For females, all three groups showed a decresase in thie
measure across tie six hours after exposure with the high dose
group showing the largest change, when examining the means over

. time for all dose groups (Appendix 1, Figure 11). For the 25 ug/kg

a significant effect in a weighted analysis of the relative change

“at one hour in comparison to controls was seen; while Figure 11

shows the size of the decreass at 2 hours for the 50 ug/kg group
was at least as large, this difference was not statistically
significant. _ '

For males, there was also a general decrease in this measure
across time for all dose and control groups, with the largast
decreases at the highest doses. Dunnett's tests, howsver, revealed
a significant increase in this measure across all time intervals
for men at 50 ug/kg. The unweighted analysis of the relative
change in this measure at one hour va time zero was significantly
decreased for the 75 ug/kg group, but the weighted analysis was not
significant. ~

In summary, there were a general decrease in thea supine
diastolic pressure seen in males and females which was greater in
the higher dose groups and during the first two hours after
exposure (Figures 11 and 12) and statistically significant for
some, but not other, analyses at 25 ug/kg (females at one hour, },
50 ug/kg (an overall increase for males), or 75 ug/kyg (males at one
hour) .

B. ECG Recordings and Pulse Measures (Appendix 8 and 9)

Sinus bradycardia was noted 24 hours after the dose in two
men, subjects 22 and 26, following a placebo and a 10 ug/kg dose,
rupoctival{. while this effect is pharmacologically consistent
with an anti-cholinesterasa effect. it is not exposure related for
gubject 22. For subject 26, a decreasv in supine pulse was also
seen in thliis man with the greatest decreass 4 hours after the dose:
68 at time zero, 64,56,52,50,62,66, for 1-6 hours after the dose,
and 76 24 hours after the dose.

In summary, subject 26 shoved some decrease in pulse with the

; 403

O

/ |

7



rLl
»r
"V.
3

e memgr s

. e e e
¢

“.“"_—.‘,q_* (_'1“\1:‘"?\.

*HED Records Center Series 361 Science Reviews - File 098301_0013000_090493_TX010459_R035785 - Page 80
, '

010459

September 4, 1992
Ad hoc Joint Review Group

greatest decreass at 5 hours after the dose, and sinus bradycardia
24 hours after the dose. although supine pulse was increased at
this time. No other changes in ECG vvere noted. :

WOE/ Conclusions

Both pulse decreases and bradycardia are consistent with the
pharmacology of anticholinesterases, and the pulse dscreasse is
within the axpected duration of effect. But for the exposad
subject, the pulse and ECG measures are inconsistent with one
ancther. S

Further statistical analyses of all of the supine pulse data
in males and females wers ) .rformed. [unnett's tests indicated a
significant increase in supine pulse in males at 75 ug/kg and a
significant decrease in supine pulss in females at 50 ug/kg, when
comparing means of 1-6 hours of exposure with time zero. A repeated
measures analysis of variance showed a significant witlin subject
time effect, but no time*dose effact and no overall dose effect.

In summary, these effects do not support a conclusion of a
consistent treatment related effect.

¢. Urine Collection and Analysis (Appendices 10, 11)

Urine was collected predosse, 0-8 and 9-24 hours, with volume
and urinalyses results recorded and 20 ml aliquots frozen. A number
of deviations for saeveral subjects were noted on collection of
urine volumes or for some urinalyses. .

1. Urine volume. Although no statistics were performed, there was
no apparent treatment effect un urine volume. For instance, the
mean urine volume for the placebo men 0-8 hrs was 563+/-153 ml and
for the men given 75 ug/kg, 581+/-184 ml. For women, mean placebo
volume was 517 +/- 190 ml and for 50 ug/kg women, 410+/~ 343 (N=3).

2. Urinalysis. No treatment related effects on urinalysis

parameters were seen. .

D. Hematology (Appendix 12)and Clinical Blood Chemistry (Appendix
13)

Homatology and clinical chemistry analyses were performed on
blood samples taken at screening, predose, and 24 hours after the
dose.

The following hematological parameters were measured:
hemoglobin, total RBC count, hematocrit, mean cell volume (MCV),
mean cell Hb,mean cell Hb concentration, WBC, Differential WBC
analyses, and Platslet count. .

There were no effects related to treatment expected or seen.

Clinical chemistry measurss included BUN, glucose, AST, ALT,
LDH, Na+, K+, Cl=-, total protein, albumin, albumin/globulin ratio,
Cholesterol, Alkaline Phosphatase, Ca+2, Creatinine, Triglycerides,

Phosphate, Bilirubin, GGT, and Cholinesterase.

There were no effecte related to troptunnt sean.
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F. Adverse Events (Appendix 14)
Method
“Adverse events (any unvanted event) were allocated to a body |

system according to a recognised coding system (Costart) list of
body systems. The adverse events ars reported as recorded in the
cass report forms. Individual events have not been coded."

All signs were recorded, their intensity and severity noted, and
fully described. Events were coded blindly as unrelated if neither
time nor pharmacologically related, possibly related if time or
pharmacologically related but not both, and definitely related if
both. In general, tims related was described as within 1-2 hours of
dosing with recovery by 8 hours after dosing.

Symptons of nausea, vomiting, sweating, diarrhoea, and
abdoninal cramps were recorded by enquiry. Involuntary movements
were assessed by enquiry and observatinon. Slurred speech was
evaluated by repetition of "Around the rugged rock, the ragged
rascal ran®. These signs and symptoms were recorded as present or
absent "at each timepoint". No neurclogical examination, e.g.,the
Romberg test for assessment of balance, or neurcbshavioral tests
were conducted. Subjects 1-8 had no pre-dose clinical signs
assessed, We evaluated the adverse effects in terms of the
criteria in Appendix 14, i.e., consistency with known affacts of
aldicarb or other anticholinesterases, as well as time of onset and
i duration, statistical significance and dose response relations,
3 control incidence, objective/subjective nature of the signs, other
. signs or effects seen in the same subjects, and levels of
j cholinesterase inhibition. :

Results
R 1. Sweating.

One man givea 60 ug/kg showed profuse sweating, and this was
regarded by the report authors as a definite sign of exposure.
Another man in this group given 75 ug/kg showed palmar sweating
immediately following the dose for 21 hours and at 24 hours and 10

minutes post dose for 1 hour and $ minutes. This was considered to
have no rglation to treatument.

Sweating of palms and feet in one man given 50 ug/kg
commencing within one hour of exposure, sweating of palms and
3 forehead in one man given 25 ug/kg commencing within 2 hours of

exposure, as well as sweating of palms in one man given placebo
within one hour of exposure were all regarded as possibly related
to treatment, but “not considered as possibly due to a systemic
anticholinergic agent®(8ic). //// :

TOS TR AT TN RIS
LEA H .
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Weight of Evidence Considerations

It is recognized and acknowledged that most if not all of
these signs and symptoms are non-specific and may arise as a
function of stress or other uncontrolled factors.

Both generalized and localized sweating was reported.
In terms of the knoJn effects of anticholinesterase agents,
palmar sweating and other sites are considered an sffector response
from alpha adrenergic stimulation, while generalized sweating is a
cho) inargic effector response (Goodman and Gilman,p. 72).
Of course, both sympathetic and parasympathetic ganglia are
cholinergic. Thus, "low doses of anti=ChE agents causs, in general,
augmentation of their secretory responseés to nerve stimulation, and
higher doses produce an increase in the resting rate of
secretion® (ibid.,p.117). Thus, generalized sweating may result from
stimulation of purely cholinergic pathways, while localized
sweating may result from enhanced responsivenaess of a
cholinergic/adrenergic pathway. Palmar sweating is also a classic
sign of fear or apprehension, which is also a symptom reported for
cholinesterase irhibitors. Alternatively, this symptom may also be
a non-specific response to stress.

Eliminating the 75 ug/kg man whose time of onset was too soon
to be considered an effect of treatment yields an incidence of thisa
response with increasing dose as follows: 1/16(0%); 0/8 (12.5%);
1/8 (12.5%); 1/8 (12.5%); 1/4(25%). There is some increased
incidence as a function of exposure. However, no significant trend
or comparison was found by Fisher's exact Test for this effect.

" Examination of the summary table (Table 1) shows that except
for subject 12, all subjects showed a time of onset consistent with
the expected effect of Aldicarb. The duration of response for the
subjects given 25-60 ug/kg also was consistent with expected
effects, i.e., 1.5 to 6 hours after the dosa, roughly.
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In summary, subject 20, given 60 ug/kg showed sweating most
clearly related to aldicarb and was agreed to be a definite effect.
Subjects with localized sweating at 50 and 25 ug/kg showed
localized sweating consistent in time of onset and duration
expected, while tha placebo subject showed localized sweating
consistent in onset but not duration of effect, and the subject
given 75 ug/kg showed localized sweating inconsistent in both onset
and duration with expected effects. . .

2. Lightheadedness

‘ At 75 ug/kg, one man, subject 14, reported liqhthudcdnul,
commencing one hour and 5 mins post dose for 30 minutes. This

.10
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i effect was not reported by any men in the placebo or lower dose
groups. This was regarded as a possible effect of treatment, but
was not explicitly discussed by the study authors. :

Weight of Evidence Consideratiouns/Conclusion

‘This was judged as an effect expected for Aldicarb and also
with an onset and duration consistent with known effects.

3. Abdominal Cramps

one wan, subject 34, given 25 ug/kg, reported abdominal
cranping commencing about 20 hours after the dose. This man was
described as drinking his dose all down at one time. Two men given
placebo reported G.I. effects, one reporting intermittent
flatulence starting 2 hours post dose for 9 hours, and another
churning stomach for 30 minutes commencing 2 minutes after the
Jdose. All three were classified as possibly related to treatment,
‘but the cramps in the man given 25 ug/kg were discounted on the
basis of the long time until onset of 20 hours.

WOE/ Conclusions

pERp G e I R T e T o

While abdominal cramps are considered a prominent feature of
aldicarb exposure, only one male subject, 34, showed this effect.
This may have been due in part to the administration of the
material over a 10-15 minute period. However, for subject 34, the
time of onset of these effects, 20 hours after the dose, were not
considered as consistent with the effects of aldicarb and were
concluded to be unrelated to exposure.

4. Headache

At 10 ug/kg, three men had headaches, two commencing 4-5 hours
post-dose, and the third almost 8 hours post-dose. No headaches
were seen in control men or in men given higher doses. This effect
was not regarded by the study authore as being pharmacologically or
temporally related to Aldicarb. - '

3 , WOE/Conclusions

Headaches may be expected as a known effects of aldicarb
- exposure. They are evaluated in the summary table for each subject
with respect to onset and duration. They occurred only at the
g lowest dose gliien in males and not females. Howaver, we have no
- specific information on expected time of onset for headaches.

X - These vere considered to be possible effects in 2 of 3 men.

. No adverse events were seen in exposed females.

" /
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6. Pulmonary function tests (Appendix 15)

Pulmonary function measures, Forced Vital Capacity (FVC) and
Forced Expiratory Volume 1 second, (FEV,), wers made using a
vitalograph Alpha spirometer, at least in triplicate at each
timepoint and recorded values from the test giving the largest sum
according to the American Thoracic Society criteria so that the
recorded valuss for FVC and FEV, were from the test giving the
largest sum of these 2 wmeasures.

Results

Thers were statistically significant increases in FVC in men
between 1=€ hours of dosing, with greatest changes at 10 ug/kg and
75 ug/kg. Both the trend and the overall F test were significant.
Individual comparisons showed effects at 10 and 75 ug/kg, but not
the intermediate doses. Thers was no statistically significant
effect at one hour after the doss. The statistical report notes the

- 10 and 75 ug/kg groups showed increases in mean FVC also at 2 hours

postdose, but no statistical analysis was presented. These effects
wvere considered by the report's authors "contrary to the changes

vhich would be expected from the pharmacological activity of
Aldicarb®.

No statistically significant effects ware reported on FEV,.
No effects on these pulmcmnfy function wvers seen in females.
In contrast to the males, data from females were remarkably stable
during the hours after dosing. '
Weight of Evidence / Conclusions

tn poisoning cases with anticholinesterases, pulmonary

~congestion and even edoma may result; thus one would expect

impairment in pulmonary function. On the other hand, at low doses,
an increase in FVC of FEV measures might be a result of cholinergic
stimulation of the diaphragm. Thus, the observed effects could be
seen as pharmacologically consistent with the known mechanism.

The time of onset and duratioa of effects on FVC in males was
consistent with an anticipated effect of aldicarb exposure.

These effects were also statistically significant by the
analysis of covariance for 1-6 hours, but not 1 hour, and possibly
2 hours after eixposure. However, the pattern of findirgs of
significant results at the lowest and highest dose ars an
snconsistent dose response pattern. In addition, therse was
considerable variability in the mean measures across time and
different dose groups in men. B

The method section notes that neasurements were taken at least
in triplicate (p.20), and concern was expressed that the number of

12
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trials/ subject may have varied across treatument groups.

Other comments included concern for the general inssnsitivity of
spirometers, that there is a more recent recommendation by the
American Thoracic Socliety for wvhich measures to take, and that
subjects given more trials could show a practice effect. On this
last point, measures were not found to be larger for subjects
involved in both placebo and exposure trials.

It was observed that the statistical significance of the
between group comparisons way have been influenced by the sharp
drop in FVC in males given placebos at 2 hours and more after
exposure. Last, there wvas some concern about the erratic time
course of the effects. As a result, we performed further
statistical analyses to consider analyses of subjects with respect
to their own pre-dose performances, as well as at different time
intervals Appendix 2, Pettigrew). The one way analyses of variance
at one hour showed no statistically significant ‘affects and the
repeated measures analysis of variance shoved a significant dome %
time interaction in the raw data, so main effects could not be
tested. Thus we concluded that they could not support a conclusion
of & treatment related effect. Based on all of the available
information, then, we concluded that these effects could not be
considered a toxicologically significant effect of treatment.

H. Pupillometry (Appendix 16)
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Pupil diameters were measured by computer for subjects 1-21
and manuslly by pupillometer thereafter. Measurements were made
predose and hours 1-6 post dose. After predose measurements for
subjects 21-30, no further computer measurements were made. Manual
reasures ware taken at 24 hours post dose and used as the baselines
for statistics. Subjects 5 and 6 had their 4 hour pupillometry
tests repeated due to unsatisfactory 1ighting on the first trials.

The report notes no dose related changes in pupil size in
nales or females.

G T T S

WOE/Conclusions

No effects were seen in the raw data, summary statistics or

tigures which suggest any effect on pupil size for males or
fenales.

I. Saliva (Appendix 17)

salivation was measured by veight absorbed on dental plugs in
five minute intervals acocording to an ICR standaxd operating

procedure and measured pre-dose and houriy for the first six hours
after sxposure.

Results | " /
.13
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There was a general increase in mean saliva weight in the
first hour after dosing for placebo and dose groups, which was
attributed by the authors to the effects of breakfast. These
increases were not statistically significant by the analysis of
covariance. Neither in males were there statistically signifticant
differences for the 1-6 hour post dose measures. For females,
howaver, there was & marginally significant (p= 0.056) F test for
increases at 1-6 hours post dose. Figure 17.2 (p 288) shows the
dramatic increase for high dose females in mean saliva waights over
time (See Appendix 1, Figure 15). In terms of numbers of subjects
in each group showing a pattern of increase and peak one hour after
exposure, 2/6 placebo subjects, 1/4 low dose subjects, and 2/4 high
dose subjects showed this pattern.

WOE/Conclusions

Increased salivation is an expected effeact of
anticholinesterases, and the time of onset and duration weras
consistent with expectations of a treatment related effact. The
female data at 50 ug/kg approached statistical significance by &
two tailed F test performed by the study authors.

We conducted further statistical analyses and found a
statistically significant increase by Dunnett's test for females
given 50 ug/kg. A repeated measures analysis of variance
showed nu significant overall dose effect or dose*time interaction
for either sex, but a significant subject*time interaction. There
were also no significant differences when the relative change was
evaluated between the control and dose groups of either sex.

RGO T PR T L

e

There was no consistent pattern in saliva welght data in
males, but there was a statistically significant decrease in saliva

by Dunnett's test for males in the 10 and 50 ug/kg groups, and the
60 ug/kg man.

SRPRTETINSST

TN

n _ In summary, there is some evidence of an increase in saliva

weight for females at 50 ug/kg, and supported by some statistical
analyses. '

J. Cholinesterane Determinations (Appendix 18)
Mathed , :

Blocd samples for cholineuterase determinations wera taken
through indwelling cannulas or by venipuncture at -16 hrs, =«3 hrs,
pre-dose, and 1, 2, 4, 6, 8, and 21 hours post-dose. Additional
samples were taken into (EDTA) tubes at predose and 1,2, 4, and 8
hours post dose. Samples wers immediately centrifuged, plasma
removed, and snap frozen in liquid nitrogen. Samples were retained
at =20 degrees C for analysis of plasma. All analyses were

L LS TNR S R e £ e
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performed one day after dosing (except for Phase II, where
cholinesterase measurements were made as a batch at the end of
Phase Il.(p. 88) 23-30 January, p. 97.) Red blood cells (0.2ml)
were mixed with 0.4 ml water, centrifuged at 10K rpm for 2 mins at
4 degrees C. "“An aliquot of supernatant was then ramoved, snap
frozen in liquid nitrogen and stored at -20 degress C prior to
assay." Samples were thawed in small batches (<11) and analysed
wvithin 1% minutes using a Hitachi 704 analyser and Boehringer
Mannheim Kit-124 117 for acetylcholinesterase activity. Samples
with activity above 120,000 I.U./l were diluted and re-assayed.

Results

In general, treatment of both males and females at all dose
levels resulted in inhibition of both red blood cell and plasmwa
cholinesterases, with the peak effects one hour after the dose, and .
the degres and duration of effect increasing with increasing dose.
Effects on plasma lasted longor. In the repeated measures analysis
of variance, statistically significant treatuent*time interactions
were seen for RBC and plasma cholinesterases in both sexes and a
statiatically significant dose related linear trend was found for
both measures for both sexes. : : '

s
Y.
-
L)
e
1
\

Intensity of Effect

b AT T AT

In males, the mean inhibition at one hour post dose in RBC
AChE in comparison to time 0 was 3.8% at 10 ug/kg, 12% at 25 ug/kyg,
290% at 50 ug/kg, and 38% at 75 ug/kg. In females, the mean
inhibition at one hour post dose in RBC AChE was 20% at 25 ug/kg
and 36% at 50 ug/kg.

e Al

L

For plasma ChEs, in males the mean inhibition at 10 ug/kg vas
13%, at 25 ug/kg, 35%, at 50 ug/kg, 53%, and at 75 ug/kg, 70%.
For plasma ChEs in females the mean inhibkition at 25 ug/kg was 45%,
and at 50 ug/kg, 67.6%.

LT ST e Ty
R R

¢ Duration of Effect

¥

E At 10 ug/kg, there were statistically significant differenceas
S in males in RBC AChE at 1-4 hours(p=0.051 at 1 hr) and 21 hours
i after the dose, and in plasma ChE at 1-2 hours.

¢ At 25 ug/kg, there were statistically significant differences
£ in males in RBC AChE 1-4 hours and 8 hours after the dose, in
i femalas at 1-2 hours; in plasma ChE at 1-6 hours in mnales and 1-4
%7 hours in females.

15 /
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At 50 ug/kg, there were statistically significant differences
in males in RBC AChE 1-6 hours after tha dose, in females 1-4
hours; in plasma ChE at 1-21 hours after the dose in males and 1-4
hours after the dose in females.

At 75 ug/kg, there were statistically significant differences
in males in RBC AChE 1-6 hours after the dose, and in plasma ChE 1~
21 hours after the dose.

Sex Differences :

There were marginally statistically significant differences in
degres of RBC AChEI between males and females, with females showing
graater inhibition, one hour after dosing at 25 ug/kg (p=0.058),
and 50 ug/kg (p=0.049) and 21 hours after the dose at 50 ug/kg
(p=0.51) . Females showed significantly greater plasma ChE
{inhibition 1=-4 hours after 25 ug/kg, but not 50 ug/kg. Placebo
fensles showed significantly less effect than males in plasma ChEL
23 hours after the dose. In summary, effects were greater in
females, but lasted somewhat longer in males.

Weight of Evidence Considerations/Conclusions

In general, the investigators seemed ocognizant of the
potential for "reversibility" of cholinesterase inhibited by
carbamate pesticides: all samples were frozen and assayed as
quickly as possible. There are, however, some problems with their
atated method for determining red blood cell cholinesterase
activity. The method for preparing the red blood cell
cholinesterase appears to result in an ill-defined fraction which
does not recover the majority of the cholinesterase activity,
throwing a substantial amount of the activity away. The
cholinesterase activity in the human red blood cell is anchored to
the red blood cell membrane. The authors state that they hemolyzed
(i.e., broke open) the red blood cell by diluting the packed
srythyrocytes in water and then centrifuged this mixture for a
short period of time and then took an aliquot of the supernatant.
Some portion of the erythyrocyte membranes will pellet during this
centrifugation procedure, and when the investigators take an
aliquot of the supernatant, they are only sampling the portion of
the cholinesterase which did not pellet during the centrifugation.
It seems that most of the activity could be in the pellet atter the
spin. in order to validate this procedure, the investigators
should present evidence that the pellet from this centrifugation
doss not contain cholinesterase activity. Moreover, this “"washing"
process will result in a substantial amount of decarbamylation of
the inhibited cholinesterase, thereby underestimating the level of
actual cholinestersse inhibition in wive. 1In view of the above
concerns, the data on RBC cholinesterase inhibition may have
undersstimated the amount and increased the variability in this

.16
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measure, thus obscuring the extent of tresament related effects and
comparisons relying on this endpoint. <

vi. Digcussion, Study Limitations, and cConclusions
Sumnary

In general, the review group noted that this double blind
study in healthy humans was acceptable for evaluating potential
effects from acute oral exposures to Aldicarb, although certain
iimitations were noted. The study design consisted of
administration first of 2 relatively high doses of Aldicarb and
placebo doses to men. After a clear sign of aldicarb exposure
(profuse sweating) along with considerable blood cholinesterase
inhibition (65% plasma ChEI, 27% RBC ChEI) were noted in one male
of four in the 0.075 mg/kg group (who was mistakenly given 0.060
mg/kg), further dosing at this level was not undertaken. The study
ultimately incorporated five groups of subjects including placebo,
0.010, 0.025, 0.050, and 0.075 mg/kg aldicarb groups. Malas (N=38)
were included in each group, vhile females (N=9) only received the
placebo, 0.025, or 0.050 mg/kg doses. Some subjects received both
a placebo and a treatment dose in 2 testing sessions..

Subjects were given a light breakfast on the day of the study,
including a drink of orange juice containing one of the doses of
aldicarb or the placebo to be consumed over 15-30 minutes of the
breakfast period. Subjects remained generally seated or recumbent
for the first four hours after dosing. A number of biological
parameters that are known to be affected by cholinesterase
inhibitors were monitored before dosing, hourly for the first 6
hours after dosing, and at 24 hours after dosing. These measures
included  recording of signs and symptoms (e.g., sweating),
measurenents of pulse and blood pressure, evaluation of pulmonary
functions (FEV-1 and FVC), saliva and urine output, pupil diameter

measurements, and measurenent of plasma and red blood cell
cholinesterase activity.

All study subjects werse svaluated with respect to the above
conseguences after dosing with aldicarb or placebo. Emphasis was
placed on the first 6 hours after exposurs, because it is known
that the effacts and cholinesterase inhibition caused by aldicarb,

. are acute and readily reversible. The major effects seen in the

study and discussed as potontiaux treatment-related wvere effects
on red blood cell and plasma cholinesterase inhibition, sweating,

light-headedness, headaches, salivation, and supine diastolic blood
pressure. ' '

1. Cholinssterase messuremsnts: Aldicardb treatment of both males
and fesales at all dose levels resulted in statistically signifi-

nﬂ-

» 459 | 85 - Page 18 0
(10450 s
. . : . ' " .
September 4, 1992 | 012459




JRAp— e fr T e ey A B A E
R TR Y ofe o, SV . o Bl o, S S A R ]
v .l . 33 B R o 1A 3 R A R A R T

s €

i, A A TR TP Y S ST S e

R NA R Y

e ek T e

miED Records Center Series 361 Science Reviews - File 098301_0013000_0904¢ 1010459 RO 8o - Page

n ™
) G \3‘.&',13

0

) '1;251-..“.: 4, 1992 | 012459

Ad hoc Joint Review Group

cant inhibition of both red blood cell and plasma cholinesterases.
Peak effects were noted at 1 hour after the dose, and the degree
and duration of effect increased with increasing doses. Effects on
plasma lasted longer. Effects were greater in females, but lasted
somewhat longer in males. Enzyme effects were recovered 21 hours
atter dosing (except for low dose males and RBCs).

2. SWeating One male in the 75 ug/kg group who had mistakenly
received 60 ug/kg, developed diffuse and profuse sweating that came
on within 2 hours and abated within é hours of dosing. This
clinical sign ia the strongest indication of a cholinergic effect
that occurred in t;. study and was the reason the study directors
discontinued dosing at the 75 ug/kg lavel. Two other treated males
developed localized and mild sweating with onset within the first

"2 hours of dosing which also abated within 6 hours of dosing. One

man given placebo developed localized sweating beginning one hour
after dosing and persisting for 11 hours. One man given 75 ug/kg
developed localized sweating immediately after the dose for 21
hours. All four of these men showed sweating of the palms, either
alone, or along with sweating of the soles or forehead.

3. Lightheadedness: One male given 75 ug/kg reported that he was
iightheaded within one hour of dosing. .

4. Headaches : res men in the 10 ug/kg group reported headaches,
two with onset within 6 hours of dosing, and one within 8 hours.
One of the first two men had a second headache which began 10 hours
after dosing. :
5. Clinjcal effects in femsles: None of the females developed any
clinical signs or symptoms consistent with cholinesterase inhibi-
tion or treatment. . . :
6. Blood Pressura There was a general decrease in the supine
diastolic pressure seen in males and females which was greater in
the higher dose groups than in the lower dose groups and controls
and during the first two hours after exposure (Appendix 1, rigures
11 and 12). The repeated measures analysis of variance did not show
any effect of dose. There were significant decreases in this
measure for males in the 75 ug/kg group at one hour, females in the
25 ug/kg group at one hour, but a significant m?gn in males in
the 50 ug/kg group for 1-6 hours overall in comparison to controls.
In contrast to these effects, there were no tresatzent related
effects on either supine systolic or standing blood pressure in
sither sex. ) .

7 t Repeated neasures analysis of variance of saliva
weights did not show any overall dose effect in either sex. Por
females, thers was & statistically significant subject by time but
not dose by time interaction; for males, neither was significant.
Females group means shovw a consistent incresse in salive weight at
the high dose of 50 ug/kg (Appendix 1, Figure 18). Dunnett's teat
for differences betwesn means for 1=6 hours after exposure vas
statistically significantly increased in comparison to controls,
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put for males this test showed a statistically'siqniﬂcant ﬂncraasa
for 10 and %0 ug/kg groups and the 60 ug/Kg man.

8. Pulse, respiratory parameters. pupil size, and urine volume:
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 analyses
of variance vhich were not statistically significant and upon the
observation that the statistically significant £indings were likely
a result of a drop in control values during the session.

Discusgion

The strongest indication of an adverse effect is the presence
of diffuse and profuse sweating in a male given 60 ug/kg of

-~ aldicarb. This is a classical sign of cholinesterase inhibition.

However, this effect was not seen in any other man given 75 ug/kg
or any other subject.

The avaluation of localized sweating of the palms, socles, and
forehead was considered more difficult. This effect was seen in two
treated males, one at 25 ug/kg, and ons at 50 ug/kg. No sweacting
was seen in women. Interestingly, in the Haines study (Union
Carbide, 1971), all four males who received 100 ug/kg developed
sweating within 2 hours of dosing, and two men were described as
having sweating of the palms or forehead. Each of these men had
other signs and symptoms and were clearly affected by aldicarb

exXposure. Men in that study given 25 or 50 ug/kg showed no
sveating. _

Localized sweating is mediated by sympathetic neurons tt;at are

-~ cholinergic and effector neurons that are adrenergic. This differs

from generalized sweating which is mediated by cholinergic neurons
only. Non-specific factors may also cause localized sweating, such
as stress. This may be illustrated by localized sweating seen in

one man given a placebo dose and one man given 75 ug/kg immediately
after dosing.

The other clinical effects manifest in this study that wvere
potentially referable to cholinesterase inhibition were the
symptoms of lightheadedness and headaches. Both of these effects
are common complaints of people exposed to organophosphates and
carbamates. Only one male in the high dose group was lightheaded,
put no simple tests of steadiness or balance, e.g., the Romberg
test were performed. No females reported this symptom. Three men
in the 10 ug/kg group reported headaches, two with time of onset

19
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within 1-6 hours of dosing. Headaches were not seen at any higher
dose which makes them mors difficult to interpret as a treatment
related effect. N¢. headaches were seen in females or placebo
subjects, or in men in the Haines study.

Interpretation of the blood pressure effects is also dirfi-
s cult. cholinesterase inhibition may lead to increases or decreases
s in blood pressure. Observed changes were generally small in
magnitude, limited to supine diastolic pressurs, and statistically .
significant in some, but not other analyses. While there were
5 general decreases in this measure and statistically significant
results in females given 25 ug/kg at one hour, and in men given 7%
ug/kg at one hour, they were not seen in 50 ug/kg women at one
hour. Further, for men in the 50 ug/kg group, thera was a statisti~
cally significant increase across 1-6 hours in comparison to
controls. Thars were no significant effects noted on supine
systolic or standing blood pressure in males or females. Likewise,
no changes in blood pressure in the dose malet in the Union Carbide
. study. These data limit the significance of :hese findings.

cholinesterase inhibition would be expected to increase the
flow of saliva. Consistent with this, females given 50 ug/kg showed
higher output than controls, with marginal statistical signifi-
cance. By contrast, in males three dose groups shoved significant
dgcreases in comparison to controls. In the Haines study, three nen
given 100 ug/kg showed salivation.

o i XA L B A g
SR Mt U
P :

Study Limitations

A number of questions arose during the review of this study
that made it more difficult to fully interpret the results. Some of
: these will be addressed further by the study authors in the near
& future. Others are simply limitations in the design and conduct of

the study. These included the following: ,
1. The study included some, but not many other objective measure-
ments of neurological and behavioral functions that night Dbe

affected by aldicarb.

3 2. It was not apparent what information the test subjects received
g

before the study about the specific effects that might be expected
from aldicarb exposure.

3. The 1ist of symptome that observers askad subjects about was not
clear, or how the subjects vwere questioned about their symptoms, or
the precise sequence of testing at each hour.:

k- 4. It was not stated vhether observers confirmed the presence of

. o , 20 /
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* sweating reported by subjects.

5. Smokers were included, but not identified so that one could
avaluate their responsivenestc to treatment. )
6. Consumption of aldicarb over a 15-30 minute period may produce
a different spectrum of sffects than a dose consumed as a bolus, as
in the Haines study.

7. The small number of subjecte, particularly in some dose groups,
limited the power of the statistical analyses.

g. The method of measurement of RBC acetylcholinesterase may have
underestimcted the activity and increased the variability in the
measurements, bscause cells may have been incompletely lysed and
then pelleted by centrifugation, leaving only a portion of the
membranes in the supernatant to be assayed. -

cenclusion

This double=blind experimental study of the acute effects of
aldicarb contributes further significant information about the
potential toxicity of the chemical. However, the paucity of clearly
and statistically significant chenically related effects other than
inhibition of plasma and red blood c¢ell cholinesterase activity,
and the limitations noted make a definitive judgment of toxlic and
non=-toxic doses difficult. Effects that were noted tended not to
demonstrate statistical significance, dose response or dose effect
relationships, or correspondence between males and females. Diffuse
an' profuse sweating in one man given 60 ug/kg was the most
clearcut sign of toxicity; the appearance of localized sweating in
one man at 50 and one man at 25 ug/kg suggest some dose-related
response, espacially in light of the Haines study, where all males
receiving 100 ug/kg shoved sweating. Some other effects consistent
with cholinesterase inhibition were noted in the range of 25-=75
ug/kg. In conclusion, we consider the NOAEL for this study as 10

ug/kg and the LOAEL 25 ug/kg, based on the sweating seen in the
nen. .
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- Appendix 2. Aldicarb: Statistical Analysis of Data from a safety
and Tolerability Study of Aldicarb at Various Dose Levels in
Healthy Male and Female Volunteers-ICR Project No. 003237.
Memorandum, H. Pettigrew to W. Sette, 9/2/92.
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SEP 2 1992 PREVENTION, PESTICOES
’ e AND TOXIC SURSTANCES
k- MEMORANDUM
??5 SUBJECT: Aldicarb: Statistical Analyzis of Data From A Safety
. and Tolerability Study of Aldicarb at Various Dose

. Levels in Healthy Male and Female Volunteers- ICR
& Project No. 003237

TO: william F. Sette, Ph.D.
Peaer Review Section (H7509C)

FROM: Hugh M. Pettigrew, Ph.D., Acting Section Head g —
statigtics Section (H7509C) 75-611

The purpose of this memorandum is to summarize the results of a
preliminary analysis of data on Pulmonary Function Tests and

: Salivation from the recent human study. The analyses include

- ‘repeated measures analysis of variance (ANOVA) spplied to the Raw
Data (unadjusted data) at times 0 through 6, the Difference Data,
adjusting by subtracting the baseline (zero hour measurement) for
each subject at each subsequent time point, and Percent
Difference Data, reflecting the percent change from baseline
calculatsd at each. time point. In addition, i-way analyses of
variance were performed on the first-hour differences. The
results of these analyses in general complement and confirm the

results of the analyses carried out by INVERESK CLINICAL RESEARCH
and submitted by the registrant. ,

o
S SRS VINIE L NG PR

The attached copies of computer printout are the result of
applying a repeated measurss analysis of variance program
(BMDP2V= ANALYSIS OF VARIANCE AND COVARIANCE WITH REPEATED
MEASURES) and a one-way analysis of variance program (BMDP7D=ONE~
AND TWO=-WAY ANALYSIS OF VARIANCE WITH DATA SCREENING)to the data.
: These results are summarized in the following pages. The complete
- printouts from the analyses are available in my office.
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3 FVC- MALES
Repeated Measurss ANOVA:

Raw Data: TimeXGroup Interaction: pw0.0344
‘ Main effects cannot be tested.

Differences: TimeXGroup Interaction: n.s.
Time: p=0.0104
Group: p=0.0115

$ Difference Data: TimeXGroup Interaction: n.s.
v Time: p=0.0090

Group: p=0.0119

Levene's Test: n.s.

‘;-way ANOVA:
F-test: n.s.
irwise comparisons with control:

n.s. (Bonferroni)

FVC~ FEMALES

Repeated Measures ANOVA:
Raw Data: Tiuﬁxcroup Interaction: n.s.
Time: p=0.0316
Group: n.s.

Differences: TimeXGroup Interaction: n.s.
Time: n.s.
Group: N.s8.

TimeXGroup Interaction: n.s.
Tine: n.s.
Group: n.s.

1-way ANOVA: Levena's Test: n.s.
_ F-test: n.s.

§ Difference Data:

n.s. (Bonferroni)

pairvise comparisons with control:

- Page

017459

n.s.

O
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" SALIVA- MALES 010200

Repeated Measures ANOVA: 04
Raw Data: TimeXGroup Interaction: n.s.
“ime: p=0.0056

Group: n.s.

Differencest TimeXGroup Interaction: n.s.
Time: n. s.
Group: n.8.

% Difference Data: TimeXGroup Interaction: n.s.
Time: p=0.0454
Group: n.s.

1-way ANOVA: Levene's Test: n.s.
F-test: n.s.
pairvise comparisons with control:
n.s. (Bonferroni)

SALIVA- FEMALES
Repeated Measures ANOVA:

Raw Data: TimeXGroup Interaction: n.s.
Time: p=0.0153
Group: n.s.

Differences: TimeXGroup Interaction: n.s.
Time: n.s.
Group: 0.0422

% Difference Data: TimeXGroup Intetaction: n.s.
' Tima: n.s. :
Group: n.s. {p=C.0742)

1=-way ANOVA: Levene's Test: n.s.
F-test: n.s. )
pairwise comparisons with control: n.s.
n.s. (Bonferroni)

v/
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FEV- MALES 012459
Repeated Measures ANOVA:
Raw Data: TimeXGroup Interaction: n. s.

Time: p=0.0395
Group: n.=s.

Differences: TimeXGroup Interaction: n.s.
Time: p=»0.0291
Group: n. #. <.

s Difference Data: TimeXGroup Interaction: n.s.
Time: p=0.0300
Group: n. S.

l-way ANOVA: Levene's Test: n.s.
F-test: n.s.
pairwise comparisons with contrel:
n.s. (Bonferroni)

FEV- FEMALES
Repeated Measures ANOVA:

Raw Data: TimeXGroup Interaction: n.s.
Time: n. s.
Group: Nn.s.

Differences: TimeXGroup Interaction: n.s.
‘ Time: n.s. ' ' ]
Group: Nn.s.

$ Difference Data: TimeXGroup Interaction: n.s.
Time: n.s,
Group: n.sH.

l-way ANOVA: ~ Levene's Test: n.s.
F-test: n.s.
pairwise comparisons with control: n.s.
n.s. (Bonferroni)




MED Records Center Series 36 cience Reviews - File 098301_0013000_090493 Tx( 0459 R0 8o - Page SU O

- 61071

“r
L %

T ]
. @‘ 'UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 010459

’ WASHINGTON, D.C. 20480

OFFICE OF
SEP 2 B2 : WATER

SUBJECT: Analysis of Aldicarb Human Study Data

41‘

é« FROMs #ieary D. Kahn, D.Sc. h{{_

g.
3

Chief, Statistics Section :
Relen L. Jacobs, Statistician N.ib )
Bconomic and Statisticsl Analysis Branch
Enginsering and Analysis Division
Office of Bcisnce and Technology

01 William Sette, Ph. D., Toxicologist
sciesnce Analysis Branch
Health Effects Divielon (M7509C)
Oftice of Pesticide Progrims

This mesorandum provides susmsries of our analysis of the dats
provided by Rhone-Poulenc from the study titled “A Safety and
Tolerability Study of Aldicard a4 Varicus Dose Levels in Healthy Male
and Female Voluntesrs®™ (the “Study”). This study was conducted in
early 1992 to assess the effects of aldicarb on heslthy human
volunteers.

We examined dats on five response variables measured on all
subjects over the duration of the study:

ered cell cholinasterase

splasms cholinesterass

esupine pulse

esupine diastolic blood pressure
esaliva welight.

Tha following ml.ym were performed on the data for thess five
variables: )

sRepsated msasurss analysis of variance
oDunnett’s test of dose effect compared to control using
the jose mean estimated across time as the dependant
variable : A
shnalyses of ths relative differsnce bstween

29
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) msasurensnts mede at time ¢ 0 (just prier to

k- adainistzation of dose) and time » 1 ( 1 hous sftex

B edminietration of doss); these snalyses includsd

v/ _ univarista. lruey. asslysis. of vexisnos. and DuUGASLE’S ... -
tent

@ g

iy

Descoriptions of the dats and anslyses ars provided along with

gzaphical figures that display the data in & manner that
illustrates ths anklyses.

Svaxall EuBBALY

summaries of the results of each snslysis on sach varisble aze
provided below. The results are mixed in thet the results for
plasma and red cell cholinesterase show consistent, statistiocally
significant etffects while the results for supine pulse, supini bloocd
pressure and saliva veight display an inconsistent pattern of
spparent differences anc statistically eignificent and not
eignificant resulte. In gensrsl, the results for cholinesterase
indicate statistically significant effects over time, significant
differences betwsea control and doss groups and smignificent
differences bstweer relative change at one hour. Thase results ace
consistent with known effects of aldicarb on chiolinssterass NeLsures
and sre not surprising. . :

The resulte for supine pulse, supine diastolic blood pressure
and saliva weight are mized. In the repested msasures Jnalysis
there is no sigficant effest of doss for supine pules, supins
diastolic bBlood pressurs or saliva weight for sither sex. Yor
supine pulse and eupine blood pressure there sre significant time
effects but no doss-time effects for either sex) for saliva, the
fewsles have a significant time effect but no dose~tine effect and
asles have neither time nor dose-time effects.

The effect of dose in comparison to control was evalvated
. using Dunnett‘s test with dose means calculated across &l). points i1
I time et which measuresents were made. For the supine pulse dats, a
two-tailed Dunnett’s test showed the 0.075 wale doss group had &
significantly different msan pulse rate in comparison to control.
¥o other dose group for eithar sex was significantly different. rYor
the supine diastolic blood pressurs data, the 0.050 sale group mean
wes significantly different from coatrol based on & two-tailed
Dunnet’y test. Mo other group for either sax was significantly
different with respect to mean supine diastolic blood pressure. Por
tha salivation data, based on Dunnett’s test, the 0.0850 femzle dose
group wean was significautly greater than control meen and the ssins
for the sale 0.010, 0.050 and 0.060 dose groups were significantly
1ess than the control mean. Wo other significant differsnces for
salivation betwesn dose group means and control AGAns were found.

Relative change at one hour post dose in measures of supine

30
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the dose group weans with control. The one hour change was examined
since the greatest change in cholinesterase levels ususlly occurs &t
ons hour post dose. Pulse showed no elguificant differences smong
both

PEOSARES,. . .
the 0.075 msles and the 0.015 females showed & significantly

greater change at one hour in comparison to oontrol. The relative
change in salivation was not significantly diffsreat tfor any of the
doss groups for either sex.

Of particular interest are the results for saliva weight in
femsles (shown in Pigure 1S below) and relstive change st one hour
for supine disstolic blood pressure for females (Figure 11). For
the salive dats, the Dunnstt’s test ehows & significant difference

. between the sean of the control group and the mean of the 0.050

group. The group means for sach point in time, displayed in Figure
15, show ths 0.050 group is clearly distinct and greater than the
centrol and 0.025 group. The relative change at one hour in supine
blood pressure for th: females way be sesn in Pigure 1l. On aversge
the 0.025 and 0.080 groups both decresse at one hour. The 0.028
deczease iv significantly differeat using anrlysis of variance
weighted to account for heterogensity of variance asmeng the
different doss groups. This decresse is probably real since all
subjects in the 0.025 group decreass st one hour. The welghted
analysis of variance is appropriste because of the differences in
the within group vaerisnces. 7The mesn blood pressure of the 0.050
grop elso decreases &t one hour but the differsnce is not
sigaificant statistically. The decrsase in the 0.030 group &t one
howr is due to the large decrease (80 to 65 mm Ng) in ons subject.
for the 0.050 group the blood pressure weasurements at two hours
post doss show i further decrease however statistical analysis of
the two hour change was not conducted. The blood pressure
ssasurements and change in plasss snd red cell cholinesterase for
each female subject are shown ia the table below.

Nore complets description of the data, methodology and results
and graphic figures follow.

31
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- The. fellowing.is &.summary of the dats asalyseds. .. - -
«=  § response variables:
s red cell cholinestsrase (IU/1)
o plasma cholinesterase (IU/1)
¢ supine pulse (beasts per minute)
s supins diastolic blood pressure (mm Ng)
¢ saliva waight (grewe)
e Kale (nw44 subjects), Fesals (neld subjects)
Tims betors/
after admin= _
istration of blood red cell plassa
dose (hours) ptessurs pules salive cholinesterass cholinesterase
=16 4 4
-3 : 7/ 4
0 4 / / / v
1 '4 7/ 7/ / 7/
2 / /7 '4 7/ "4
3 4 / 7/
4 ¥4 7/ 4 4 7/
3 7/ / 4
6 v 4 J / / 7
8 '4 T4
2 J V4
24 4 '4
Dose
(mg/kg) Tamale Male
6.000 6 16
0.010 o8
. G.028 ¢ 8
0.0%0 4 8
0.060 01
0.078 0.3
14 44
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Nessucements taksa st ~16 (16 hours before adainistration of dose), -3
(3 houcs. befors.administzation of dese), and-0.(administzation .of. dose). .. - -
sversged for red cell cholinestsrese &nd plasms cholinestersse. Only -
single predose asasuremsnts wers svailable for the remaianing varisbles.

subject 030, a sale, var administered a dose of 0.060 mg/kg of Aldicarb
instead of 0.07% mg/kg. Data from this subject was statistically
snalysed st the 0.060 mg/kg doss level.

Repsated Nessurss Analyses were not sdjusted for predosa levels. That
is, predoss measurements entered the analyses at time zero. This allowed
statistical teste of time effects within subject and across pretest
greups for tha doses.

Dunnett’s comparisons of dose means to the mesn of the control group
were conducted on means estimated across time.

Melstive Difference Testing:

. Relative differsnce measures were created for each of the
fivs responss 'n:ublu_u folliows:

By = Wy

he

wheze

hy is the zesponse variable at time = 1 {1 hour after
administration of dose), and

hy is the responss varieble at time = 0 (sdministration of

dose)

] Rslative differences can ba eithar positive or negative. Typical
transformations such es logarithmic not appropriate. Normality
assumed. -

. In & majority of relative differsnces for the responss

varisbles, for both ssxes, between dose varianoces dLﬂu;
" rherefore, weighted analyses of the relative differences

weze conducted to correct for unequal variancs. Welghts were
the inverss of the variuncs.

36
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STATISTICAL METNODS
Repasted. Maasures. Asalysis: .

yor sach dependent variable, snalyses were run using the REPRATED option
in PROC GLN of SAS. The wodel for each variable iv as follows:

Yy o p ¢ ap ¢ By + alyy ¢ mygy v

whare
u = the oversll mean
= the uIfect of the 1™ dose of Aldicarb
n, e the effect of the ™ time
afy; = doss*time intersction
Tiky © the effect of the kth subject in the i™ dose group
¢jx ™= random error.

Hexe, Ty ~ %(0,9.%), &) = u(o,c,‘) and ¢, is independent of ol.
Dunnett’s Test of dose effect as compared to the control.

Soth one and two tailed Dunnett’s tests wers conducted on each dependant
veriable. Thess were run using PROC OLM with the DUNNETT option to the
Nesns statemsut. DOSe means are caleulated soross time.

Tests of Relative Differsnces st 1 Hour:

. Univariate one-way analyses of variance performed ssparately for $
response varisbles - separately for sales and famales - weighted
and unweighted (Sx2x2=20 analyses); relative difference msasures .
(hg = hy)/hg used for

supine disstolic blood pressure
supina pulse

saliva weight

red csll cholinesterase

plasma cholinestersse

WODEL (hoyy = hﬂﬂ/hou for :upouu variable = x + g +¢) 7
wheres 4 = overkil mean

a; = effect of dose i (i = 0.000, 0.025, 0.080 for femalss)
“- = 0.000, °-°1°' 00025' 0.080,
0.060, and 0.070 for males) -

"ﬂ = random error Y --l(o,o')z for unweighted uily-h
. lu-l(ﬂ,lg ) for weighted analysis

37




’ Records Center Series 36 cience Reviews - Fiie 038301 _0UU UU0_U3 049
S ’

_TX010458 85 - Page

010459 o T
. 15 Tl

punnatt’s test of individual dose level msans vs. control

(dose=0.000) at significenve level a=0.08; t-test of asans vs.
control at a=0.0%.

graphical pressntations

Relative differences ve. dose (separately for male and female - 10

figures): observations, means, and 98¢ oonfidence interval about
means presented

supine diastolic blood pressure
supine pulse

saliva welght

red cell cholinesterase

plasma cholinesterasse

lmm response ve. time (averages for different doses dencted by
different syabols); separately for male and female (10 figures)

. supine diastolic blood pressure (mm Hg)

supine pules (beats per minute)
seliva weight (grame)

red cell cholinestersse (IU/1)
plasma chelinesterase (IU/1)
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s results do not include evaluations of aswumptions and wodel diagnostics.
;. ‘vhese evalustione should be conducted. ’
Red Cell Cholinesterase:
:_. S . Repeated wessures analyses, unadjusted for predose ‘avels,

P indicate statisticslly significant within subject time and
timetdoss effects &t the a=0.08 for both sexes. Overall test of
between subject dose effects is statistically siguificant at
aw0.08 for both saexes. Dose effect statistically significant 1 and
2 hours after dose for both sexes. Dose sffects not statistically
significant at other time periods.

. punnett’s two tailed test of means indicates that mean levels of
cholinestersse for the females dose group of 0.025 mg/kg and the
male dose group of 0.01mg/ kg are not statistically different from
the control. Rowever, doses of 0.03 and higher have & )
statistically different effect on red cell cholinesterise levels
at the a=0.05 level for both sexes. The exception to this is the
male subject with & dose level of 0.06 mg/kg. Neans of
cholinesterase levels in females monotonically decrease as doss
increases. Mean cholinesterase levels do not monctonically
decresse for males.

Dunnett’s one talled test that the dose mean is statistically
lower than the mesn of the control indicated at the o =0.08 level
thet the mean red cell cholinesterase for females is statistically
lower than the control for both dose groups. One tailed Dunnett’s
test for males yielded the ssme results as the two tailed test.

e Btatistical test of the relative changs of cholinesterase leavels
at one hour for both ssxes are ths same as those indicated by the
Dunnett’s testing of response mseans with the exception that the
0.060 mg/kg dose group is statistically different frowm the

. control,

Plaswa Cholinssterase:

e Repeated messures anslyses, unadjusted for predose levels,
indicate statistically significant within subject time and
tinsvdose sffects at the a=0.0% for both sexes. Overill dome
effect is statistically significant for males (p=0.0321) and
nonsignificant for females (p=0.0947). Dose effect statisticslly
significent 1 end 2 hours after dose for both sexes. Four hours
sfter dose, a statistically significant dose effect at o=0.05 is
preusent in the nalee. For females, dose is maxginally none
siguificant ( p=0.0543) at hour 4. Dose effects ace not 39
statistically significant st other time periods. - '
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pDunnett’am two tailed test of means indicates that means levels for
the 0.01 and 0.06 dowe groups for males and 0.025 for femsles are

not statistically differwat from. the. ooatrol . Bowever, doses-ef: . <

0.05 and highar have a statistically different sffect on ssan
plasma cholinesterase lavels at the a«0.0% lavel for both sexes.
The exception to this is the male subject with a dose lsvel of
0.06 mg/kg. Neans of cholinesterase levels dacrease sonotonically
(except for dose=0.06 mg/kg) as dase incresses for both sexes.
punnett’s one teiled lower test of differsnces yisld the saas
results as ths two talled tests.

statistical test of the relative change at one hour of plassa
cholinesterase indicates statistically different levels from the
control group for all dose groups for both saxes.

Repeated measures analyses, unadjustad for predoss levels,
indicate a setatistically significant within subject time effect
but no timevdose effects at the a=0.05 for both sexes. Overall
dose effect is not statistically significant for either sex at the
a=0.05 level for both sexes. ‘

Dunnett’s two tailed test of means indicc.es a statistically
significent difference, at a=0.05, between the mean of the control
group and that of the 0.078 ng/kg dose group for males. No other
statistically significant differences between 4ose group neans and
tha mean of the CONtrol group were declarsd for either sex.

When a one tailed lower Dunnett’'s test is spplied, the mean pulse
of females in tha 0.05 mg/kg dose group is statistically lower
than that of the females in the control group. No statistical
differsnces are declared for the sales.

statistical test of the relstive change in supine pulse indicates
no statistically different levels from the control group for all
dose groups for both sexes. : '

Repsated measures analyses, unadjusted for predose lavels,
indicate & statistically significant within eubject time effect
but no time*dose effects &t the ae0.08 for both sexes. Overall
doss effect is not statisticslly significant for either sex At tha
oa=0.0% level for both sexes.

Dunnett’s two tailed test of means indicates a statistically
significent difference, &t «=0.08, between the mean of the control
group and that of the 0.080 my/kg dose group for meles. No other
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statistically significant differences between dose group means and
the meen of the control group were dsclared for either sex. when a
punnett’s one teiled lower test is applied, no statistically
significant differences. sra. dsolared. for. either 6. - - -

statisticsl test of tha relative changs in supine blood pressure
at one houtr indicates a statistical difference batween the control
mean and that of the male dose group=0.07% ng/kg for the
unweighted analysis. In the weighted snalysis, the mean of this
dose is no longer statistically differsat from the control. ,
Bowaver, in the weighted analysis, the mean relative differnce for
the femalss in dose group =0.023 mg/kg is statistically different
from the control. No other blood pressure means were statistically
different from that of the control group for all dose groups for
both sexes.

Balivation:s

Repeated mecsures analyses, unadjusted for predoss levals,
indicate = statistically significant within subject tims effect
but no timevdose effects &t the a=0.08 for females. Neither time
nor timetdose within male subjects were stetistically significant.
Overall doss sffect is not statistically significant for aither
gex at the o»0.03 level for both sexes.

punnett’s two tailed test of mssane indicates a statistically
significant difference, at a=0.05, betwesn the sean of the control
group and that of the 0.080 mg/kg dose group for females. For
males, the means for grams of saliva from dose groups 0.01, 0.08
and 0.06 wars statistically lower than that of the control. No
other statistically significant differsnces betwsen dose group

means and the mean of the control group were declared for either
sex.

statistical test of the relative change in sslivation at one hour
indicates no statistical differences between the ssan of the
control group verses those of the dose groups for either sex.

i1
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ramals Mala
Dosen Doses
Different pDifferent
from from
contro) Sontrol
Unweighted ASALYRLE
Blood Pressuie »s —— ] 0.075 (p=0.0500)
Pulse ns - " -
saliva Weight ns ' - us -
Rad Coll p~0.0060 0.050 (p=0.0018) pe0.0001 0.025 (P=0.0001)
Ccholinesterase 0.0%50 (p=0.0001) J
0.060 (p=0.0002)
0.075 (p=0.0001)
Plasma p=0.0001 0.025 (pe0.0001) ~  Pe=0.0001 0.010 (p=0.0003)
Cholinesterase 0.050 (p=0.0001) 0.025%5 (p=0.0001)
0.080 (p=0.0001)
0.060 (p=0.0001)
0.07§ (p=0.0001)
Maighted Aoalymis
B8lo0d Pressurse p=0.0424 0.025 (p=0.0140) [ ] -
Pulse " ms - o ns o
Saliva Weight ns - ‘ ns -
Red Cell p=0.0097 0.028 (p=0.0397) p0.0001 Not Available
oholinesterase 0.080 {p~0.0035) )
Plassa pe0.0001 0.028 (pe0,0001)  P=0.0001 Mot Available
cholinesterase 0.080 (p=0.0001)
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Figure

1. Relative Differences in Supine Diastolic Pressure versus

Aldicarb Dose in Females
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Figure 2. Relative Differences in Supine Diastolic Pressure versus

Aldicarb Dose in Males
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Figure 3.

Relative Differences in Supine Pulse versus
Aldicarb Dosc in Females
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Figure 4. Relative Diffcrences in Supine Pulse versus
Aldicarb Dose in Males
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Figure 5. Relative Differences in Saliva Weight versus

Aldicarb Dose in Females
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Figure 6. Relstive Differences in Saliva Weight versus
Aldicarb Dose in Males
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Figure 7. Relative Differences in Red Cell Cholinesterase versus

Aldicatb Dose in Females
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Figure 8. Relative Differences in Red Cell Cholinesterase versus
| Aldicarb Dose in Males
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Figure 9. Relative Dxfferences in Plasma Cholinesterase vcnus

Aldicarb Dose in Females
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Figure 11. Mean Supine Diastolic Pressure versus Time

for Aldicarb Doses in Females
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Figure 13. Mean Supine Pulse versus Time
for Aldicarb Doses in Females
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Figure 14. Mean Supine Pulse versus Time
for Aldicarb Doses in Males
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Figure 15. Mean Saliva V_Ici;ht versus Time
for Aldicarb Doses in Females
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Figure 16. Mecan Saliva Weight versus Time
for Aldicarb Doses in Males
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Figure 17. Mean Red Cell Cholinesterase versus Time
for Aldicarb Doses in Females
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Figure 20. Mean Plasma Cholinesterase versus Time
for Aldicarb Doses in Males
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