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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

No claim of confidentially is made for any information contained in this study on the
basis of its falling within the scope of FIFRA Section 10(d) (1)(A), (B), o1 (C).

This statement supersedes any other claims of confidentiality that may appear in this
reportt.

Company: Cheminova A/S
Company Agent:  Diane Allemang

Title: Vice President, Regulatory Affairs
Cheminova, Inc.
EPA Agent of Cheminova A/S

Date: m&% :b , Q-OOCﬁ

Signature: @M (M@ fv\gu,%f‘/

These data are the property of Cheminova A/S and as such, are considered to be
confidential for all purposes other than compliance with FIFRA Section 10. Submission
of these data in compliance with FIFRA does not constitute a waiver of any right to
confidentiality, which may exist under any other statute or in any other country.
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formulation were not analyzed.
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TITLE:
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ORAL (GAVAGE) REPEAT DOSE TIME OF PEAK

CHOLINESTERASE DEPRESSION STUDY OF MALATHION AND
MAILLAOXON IN JUVENILE RATS

CHARLES RIVER LABORATORIES PRECLINICAL SERVICES
PROTOCOL NUMBER: TQC00012

ABSTRACT

The objective of this study was to determine the time of peak cholinesterase inhibition
after repeated daily dosing of young pre-weaning rats with Malathion or Malaoxon.
There were two parts to the study (Parts A and B). Part A evaluated the potential
cholinesterase inhibition caused by repeat dose exposure to either malathion or malaoxon
at 150 mg/kg/day and 4 mg/kg/day, respectively. Part B evaluated the potential
cholinesterase inhibition caused by an acute dose of 0 (Vehicle), 50, 150 and 450 mg/kg
of malathion. Below is a table of the study design.

Dosage Dosage Test . ChE Evaluation
Part Group {mg/kg/day) Substance Pups/Sex Dosage Period {Postdosage)
A r 0 (Vehicle)® Com 0il 10* PNDs 11 through 21 | 1hr"and3 his®
b b . b » 30 min.” and
A i 0 (Vehicle) Com Oil 10 PNDs 11 through 21 90 min.®
A I 150 Malathion 20° PNDs 11 through 21 1,2,3 and 4 hus
d ‘ 30 min , 60 min.,
A III 4 Malaoxon 20 PNDs 11 through 21 90 min. and 2 has.
B I 0 (Vehicle)® Corn Qil 10 PNDs 11 through 21 2 hrs?®
B v 50 Malathion 7 PNDs 11 and 21 2 his
B \Y 150 Malathion 7 PNDs 11 and 21 2 hrs
B VI 450 Malathion 6 PNDs 11 and 21 2 hrs
a. These pups were assigned as the vehicle control for the malathion dosage group (Group 1I);
5 pups/sex for each of the two ChE evaluation timepoints,
b. These pups were assigned as the vehicle control for the malaoxon dosage group (Group II3);
S pups/sex for each of the two ChE evaluation timepoints
c Five pups/sex from this dosage group will be assigned to each of the four ChE evaluation
timepoints.
d Five pups/sex from this dosage group will be assigned to each of the four ChE evaluation

timepoints.

These pups were assigned as the vehicle control for the malathion dosage group (Group If);
10 pups/sex for the 2 hr. ChE evaluation timepoints
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TIME-OF-PEAK EFFECT STUDY (PART A)

Twelve litters with five male and five female pups per litter were randomly assigned to
three dosage groups (Groups I through IIT) for the time of peak cholinesterase inhibition
portion of this study (Part A). The pups from six of these litters were assigned to the
vehicle control and the 150 mg/kg/day malathion dosage group (corresponding to
Groups I and IT). The pups from the other six litters were assigned to the vehicle control
and 4 mg/kg/day malaoxon dosage group (cotresponding to Groups I and III).
Suspensions of the test substances in the vehicle (cotn oil) or the vehicle alone were
administered via oral gavage once daily to the pups on postnatal days 11 through

21 (PNDs 11" through 21). The dosage volume was 5 mL/kg for both test substances and
the vehicle and was adjusted daily on the basis of individual body weights recorded just
prior to dosage administration.

Checks for viability were made twice daily Clinical obsetvations wete recorded daily
before dosage administration and 60 + 10 minutes after administration. Body weights
were recorded the day after arrival, on the day of randomization and daily during the
dosage period.

At the end of the dosage petiod (PND 21), whole blood samples were collected from each
of the pups following decapitation, and the brains wete removed. The samples were
collected at 1, 2, 3 and 4 hours postdosage for the pups assigned to the repeat dose
malathion dosage groups, and at 30 minutes, 60 minutes, 90 minutes and 2 hours
postdosage for the pups assigned to the repeat dose malaoxon dosage groups. These
samples were then analyzed for red blood cell (RBC)and brain cholinesterase levels. All
pups wete then discarded without further evaluation

a. The day of birth is designated postnatal day 0 (day 0 of lactation) in Addendum
10 to the Pesticide Assessment Guidelines of the U.S. Environmental Protection
Agency (EPA). This same day is designated day 1 postpartum {day 1 of lactation)
in the Standard Operating Procedures of the Testing Facility. Throughout the
protocol and the raw data, the day of birth was designated day 1 postpartum
(day 1 of lactation) and all subsequent ages of the F1 generation rats and days of
the lactation period were determined and cited accordingly. In the text of this
repott, as well as the summary and individual tables, the day of birth has been
adjusted so that the day of birth and all subsequent postpartum days match the
EPA guideline.
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MALATHION - RESULTS
No test substance-related mortality occurred.

Clinical signs related to administration of the test substance were observed in both the
male and the female pups in the 150 mg/kg/day dosage group during PNDs 13
through 18. These clinical signs included intermittent whole body tremots, decreased
motor activity, prostrate, soft or liquid feces, coldness to the touch, impaired righting
reflex and dehydiation.

No effects on body weights or body weight gains were observed in either the male or
female pups during the dosage period.

RBC and brain cholinesterase levels were inhibited at all timepoints evaluated for male
and female pups at 150 mg/kg/day compared with the vehicle controls. The

greatest RBC cholinesterase inhibition was observed at 2 hours postdosage for the male
pups and 2 to 3 hours postdosage for the female pups. The most profound brain
cholinesterase inhibition was observed at the 2 hour timepoint.

MALAOXON - RESULTS
No test substance-related mortality occurred.

No test substance-related adverse clinical signs or effects on body weights or body
weight gains were observed in either the male or female pups during the dosage period.

RBC cholinesterase inhibition was observed in the 4 mg/kg/day male pups at all
timepoints evaluated (beginning at 30 minutes postdosage) compared with the vehicle
controls, with the greatest amount of inhibition being observed at 90 minutes postdosage.
RBC cholinesterase inhibition was observed in the 4 mg/kg/day female pups at all
timepoints evaluated Brain cholinesterase inhibition was observed in the 4 mg/kg/day
male pups at the 30-minute and 2-hour timepoints, with the greater inhibition occurring at
the 30-minute timepoint. Brain cholinesterase levels were only slightly inhibited at the
30-minute timepoint in the 4 mg/kg/day female pups compared with the vehicle controls.
Brain cholinesterase levels were not affected at the other timepoints for the 4 mg/kg/day
female pups.

ACUTE MALATHION EFFECT STUDY (PART B)

Six litters with five male and five female pups per litter were randomly assigned to four
dosage groups (Groups I [control], IV, V and VI) for the effect study using malathion
(Part B). Doses of 0 (Vehicle) and 150 mg/kg were administered, via gavage, to these
pups on PND 11. The pups mitially administered 0 (Vehicle) mg/kg received this dosage
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daily from PND 11 through 21. However, the pups administered the 150 mg/kg dosage
on PND 11 were subsequently divided into three dosage groups and administered an
acute dosage of 50, 150 or 450 mg/kg of malathion on PND 21 The dosage volume was
5 mL/kg for both the test substance and the vehicle and was adjusted for body weight
recorded just prior to dosage administration.

Checks for viability were made twice daily. Clinical observations were recorded daily
before dosage administration and 60 + 10 minutes after administration Body weights
were recorded the day after arrival, on the day of randomization and daily during the
study period.

At the end of the study (PND 21), whole blood samples were collected from each of the
pups following decapitation, and the brains were removed. The samples were collected
at 2 hours postdosage. These samples were then analyzed for RBC and brain
cholinesterase levels. All pups were then discarded without further evaluation.

All pups survived until scheduled sacrifice.

One female pup in the 450 mg/kg dosage group was observed with slight whole body
tremors, miosis and urine-stained abdominal fur after dosage administration on PND 21.

No effects on body weights or body weight gains were observed in either the male or
female pups at any dose level during the dosage period.

RBC cholinesterase inhibition occurred in a dosage-dependent manner in the male pups
at 50, 150 and 450 mg/kg, respectively, compared with vehicle controls. In the female
pups, the greatest amount of RBC cholinesterase inhibition compared with vehicle
controls was observed at 150 mg/kg; however, the RBC cholinesterase inhibition
observed at 450 mg/kg was greater than the inhibition observed at 50 mg/kg.

Slight brain cholinesterase inhibition was observed in the male pups at 450 mg/kg

compared with vehicle controls. Brain cholinesterase levels for all other dosage groups
were generally comparable with the vehicle control group.
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1. OBJECTIVE

The objective of this study was to determine the time of peak cholinesterase inhibition
after repeated daily dosing of young pre-weaning rats with Malathion and Malaoxon.
There was also an effect study using doses of 0 (Vehicle), 50, 150 and 450 mg/kg of
Malathion on day 21 postpartum pups evaluating erythrocyte and brain
acetylcholinesterase activity.

2. METHODS®
2.1, Time of Peak Effect Study (Part A)

The test substances were malathion and malaoxon. Malathion (lot number 9010501) is a
pale, yellowish liquid, and malaoxon (lot number 849-B5e-42C) is a clear, colorless
liquid. Both test substances were received on 19 October 2005 and stored refrigerated,
protected from light. The vehicle, coin oil (lot number O15K0115), a vellow liquid, was
received from Sigma-Aldrich Inc., St Louis, MO, on 13 September 2005 and

19 September 2005, respectively, and stored at room temperature. Formulations of each
test substance were prepared daily at the Testing Facility. Samples (duplicate,

0 5 mLs each) were taken fiom each concentration at the PNDs 11, 16 and 21 test
substance preparations. These samples will be retained refrigerated (2°C to 8°C) at the
Testing Facility.

Twelve litters of ten pups per litter (five male pups and five female pups) were randomly
assigned to three dosage groups (Groups I through IIT) for the time of peak cholinesterase
inhibition portion of this study. The pups from six of these littets were assigned to the
vehicle control and the 150 mg/kg/day malathion dosage group (corresponding to
Groups I and IT). The pups from the other six litters were assigned to the vehicle control
and 4 mg/kg/day malaoxon dosage group (corresponding to Groups I and IIT).
Suspensions of the test substances in the vehicle (corn oil) or the vehicle alone were
administered via oral gavage once daily to the pups on PNDs 11 through 21. The dosage
volume was 5 mL/kg for both test substances and the vehicle, and was adjusted daily on
the basis of the individual body weights recorded immediately before administration of
the test substance.

a Detailed descriptions of all procedures used in the conduct of this study are
provided in the appropriate sections of this report and in the attached protocol.
Deviations from the Protocol and the Standard Operating Procedures of the
Testing Facility are available in the raw data.
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Dosage

Dosage Number of Dosage Concentration | Volume

Group Pups per Sex | Test Substance | (mg/kg/day) {mg/mL) (mL/kg)
1 20 Corn Qil 0 (Vcehicle) 0 5
11 20 Malathion 150 30 5
1 20 Malaoxon 4 0.8 5

Checks for viability were made twice daily. Litters were observed for dead pups at least
twice daily. The pups in each litter were counted on the day after arrival and on the day
of randomization. Clinical observations were recorded daily before dosage
administration and 60 £+ 10 minutes after administration. Body weights were recorded the
day after arrival and daily during the dosage period.

At the end of the dosage period (day 21 postpartum), whole blood samples
(approximately 0.30 to 0.50 mLs each) were collected from each of the pups assigned for
RBC cholinesterase assay. The whole blood samples were collected from each pup
following decapitation without anesthesia. Blood collection was conducted at
approximately 1, 2, 3 and 4 hours postdosage for the pups assigned to the repeat dose
malathion dosage groups, and at 30 minutes, 60 minutes, 90 minutes and 2 hours
postdosage for the pups assigned to the repeat dose malaoxon dosage groups (timing
began with the gavage of the animal and ended with decapitation for blood collection).

After blood sample collection, the brain was excised, and the weight was recorded. The
brains were stored on wet ice until assayed for cholinesterase levels according to the
Testing Facility’s Standard Operating Procedure. The pups were then discarded without
further evaluation.

Pups not assigned to study were sacrificed by carbon dioxide asphyxiation and discarded
without further evaluation. Pups that died before scheduled termination were necropsied
for the cause of death or condition on the day the observation was made. The lungs,
trachea and esophagus were perfused and saved in neutral buffered 10% formalin for
possible future evaluation.

2.2 Malathion - Etfect Study (Part B)

The test substance was malathion. The malathion (lot number 9010501) is a pale,
yellowish hiquid. This test substance was received on 5 December 2005 and stored
refrigerated, protected from light. The vehicle, comn oil (lot number O15K0115) a yellow
liquid, was received from Sigma-Aldrich Inc., St Louis, MO, on 13 September 2005 and
19 September 2005, respectively, and stored at room temperature. Formulations of the
test substance were prepared on PND 21 at the Testing Facility, Samples (duplicate,
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0.5 mLs each) were taken from each concentration at the PND 21 preparation. These
samples will be retained refrigerated (2°C to 8°C) at the Testing Facility.

Six litters of ten pups per litter (five male pups and five female pups) were utilized for the
effect study using malathion. These litters were initially divided into two dosage groups
(Groups I and H) and on PND 11 received a single dosage of either the vehicle (comn oil)
or a 150 mg/kg dosage of malathion. The vehicle group continued receiving a daily
administration of the vehicle from PNDs 11 through 21. However, the pups initially
assigned to the 150 mg/kg dosage group were subsequently divided into one of three
dosage groups (Groups IV through VI). Acute dosages of 50, 150 and 450 mg/kg of
malathion were administered to these pups on PND 21 at a dosage volume of 5 mIL/kg,
adjusted for body weight recorded just prior to dosage administration.

Effect Study Dosage Groups (Part B)

Dosage | Number of Pups Dosage Concentration | Dosage Volume
Group per Sex Test Substance (mg/kg)” (mg/mL) (mL/kg)
I 10 Com Qil 0 (Vehicle) 0 5
v 7 Malathion 50 10 5
v 7 Malathion 150 30 5
Vi 6 Malathion 450 90 5

Checks for viability were made twice daily. Litters were observed for dead pups at least
twice daily. The pups in each litter were counted on the day after arrival and on the day
of randomization Clinical observations were recorded daily before dosage
administration and 60 £ 10 minutes after administration. Body weights were recorded the
day after arrival and daily during the dosage period.

At the end of the study (day 21 postpartum), whole blood samples (approximately 0.30 to
0.50 mLs each) were collected from each of the pups assigned for RBC cholinesterase
assay. The whole blood samples were collected from each pup following decapitation
without anesthesia. Blood collection was conducted at approximately 2 hours postdosage
(timing began with the gavage of the animal and ended with decapitation for blood
collection).

After blood sample collection, the brain was excised, and the weight was recorded. The
brains were stored on wet ice until assayed for cholinesterase levels according to the
Testing Facility’s Standard Operating Procedure. The pups were then discarded without
further evaluation. Pups not assigned to study were sacrificed by carbon dioxide
asphyxiation and discarded without further evaluation.
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3. RESULTS - MALATHION - DOSED PNDS 11 THROUGH 21 -
TIME-OF-PEAK EFFECT STUDY (PART A)

3.1. Mortality, Clinical and Necropsy Observations
(Summaries - Tables B1 and B2; Individual Data - Tables B9 and B10)

3.1.1.  Mortality

One male pup in the 0 (Vehicle) mg/kg/day dosage group was found dead on PND 15,
and one female pup in the 150 mg/kg/day dosage group was found dead on PND 13.
These deaths were not considered to be test substance-related because the male pup was
in the vehicle control group and at necropsy it became apparent that the death of the
female pup was the result of an intubation error. Clinical and necropsy observations as
well as body weights are summarized below. All other male and female pups survived to

scheduled sacrifice.

Male pup 8115 in the 0 (Vehicle) mg/kg/day dosage group was found dead on PND 15

(4 hours and 23 minutes after dosage administration), the fourth day after the initiation of
dosage administration. There were no adverse clinical signs observed in this pup, and the
pup was gaining weight prior to being found dead. All tissues examined at necropsy
appeared normal. Although there was no direct evidence at necropsy to attribute this
death to an intubation accident, it is presumed that this death was the result of an
intubation accident because 1) the death occurred in close proximity to dosage
administration; and 2) there were no signs of toxicity observed prior to death.

Female pup 7810 in the 150 mg/kg/day dosage group was found dead on PND 13

(59 minutes after dosage administration), the third day after the initiation of dosage
administration. This pup was observed with decreased motor activity, being prostrate,
with pale extremities and gasping prior to being found dead on PND 13. This pup was
gaining weight prior to being found dead. At necropsy, there was a perforation in the
right diaphragmatic lobe of the lungs; all other tissues examined appeared normal. This
death was the result of an intubation accident.

3.1.2. Clinical Observations

Clinical signs related to administration of the test substance were observed in both the
male and the female pups in the 150 mg/kg/day dosage group during PNDs 13
through 18 These clinical signs included intermittent whole body tremors, decreased
motor activity, prostrate, soft or liquid feces, coldness to the touch, impaired righting
reflex and dehydration.

All other clinical signs (red perianal substance, urine-stained abdominal fur, enlarged
right eye, pale extremities, slight excess salivation, gasping and ungroomed coat) were
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considered unrelated to administration of the test substance because these observations
occurred as a single incidence in only a few pups in the 150 mg/kg/day dosage group.

3.2. Body Weights and Body Weight Changes
(Figures 1 and 2; Summaries - Tables B3 and B4; Individual Data -

Tables B11 and B12)

The body weights and body weight changes were generally comparable among the
150 mg/kg/day dosage group and the 0 (Vehicle) mg/kg/day dosage group for both the
male and female pups during the dosage administration period.

3.3. Red Blood Cell (RBC) Cholinesterase Levels
(Summaries - Tables B5 and B6; Individual Data - Tables B13 and B14)

As summatized in Text Table 1, RBC cholinesterase levels were inhibited at all
timepoints evaluated for male and female pups at 150 mg/kg/day compared with vehicle
controls; however, the most profound effect (50.7%) for the male pups was observed at
2 hours postdosage and at 2 to 3 hours (57.0% and 62 2%, respectively) for the female

pups.
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Text Table 1 PND 21 Pups, RBC Cholinesterase Levels - Time-of-Peak Effect -
Malathion

Percent
Decrease
Time Dosage Mean AChE Compared
Postdosage Group (mg/kg/day) AChE U/mL £ S.D.(n)"  with Control
Male Pups
1 Hour I 0 (Vehicle) 223620249 (5 -
Hi 150 1380+0.391(5) 38.3%
2 Hours” I 0 (Vehicle) 2236+£0.249(5) -
I 150 1.103 £0338(5) 50 7%
3 Hours 1 0 {(Vehicle) 1.790 - 0.622 (4) --
i 150 1419+ 0250 (5) 20.7%
4 Hours® I 0 (Vehicle) 1790 £0.622 (4) -
iI 150 125612 0179(5) 29 8%
Female Pups
1 Hour I 0 (Vehicle) 2251 £0.129(35) --
II 150 1.383+0.182(5) 38.6%
2 Hours” I 0 (Vehicle) 2251 +0129(5) -
il 150 0968 £ 0.206 ( 5) 57.0%
3 Hours® 1 0 (Vehicle) 2251+0.129 (5) -
11 150 0.852£0329(2) 62 2%
4 Howrs® I 0 (Vehicle) 2251+£0129(5) --
11 150 1.0954+£0.192 ( 3) 5L.4%

a. 1= The number of PND 21 pups evaluated for cholinesterase levels.

b.  The cholinesterase data from the 150 mg/kg/day dosage group at the two hour timepoint was
compared to the data collected at the one hour timepoint for the 0 (Vehicle) mg/kg/day dosage group.

¢.  The cholinesterase data from the 150 mg/kg/day dosage group at the three hour timepoint was
compared to the data collected at the one hour timepoint for the 0 (Vehicle} mg/kg/day dosage group
due to an insufficient volume from the samples to either process or analyze

d.  The cholinesterase data from the 150 mg/kg/day dosage group at the four hour timepoint was
compared to the data collected at the one hour timepoint for the 0 (Vehicle) mg/kg/day dosage group
due to an insufficient volume from the samples to either process or analyze.
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34. Brain Cholinesterase Levels
(Summaries - Tables B7 and B8; Individual Data - Tables B15 and B16)

As summarized in Text Table 2, the greatest brain cholinesterase inhibition observed was
at the 2 hour postdosage timepoint (14.9% for male pups and 21.4% for female pups).

Text Table 2. PND 21 Pups, Brain Time-of-Peak Effect — Malathion

Percent
Decrease
Time Dosage Mean AChE Compared
Postdosage Group (mg/kg/day) ChE U/GxS.D. (n)* with Control
Male Pups
1 Hour I 0 (Vehicle) 11.410 £ 0.714 (5) --
II 150 10134+ 1459 (5) 11 2%
2 Hours® 1 0 (Vehicle) 11410 +0.714 ( 5) -
1 150 9713+£0.830(5) 14.9%
3 Hows | 0 (Vehicle) 10563 £0439(4) -=
11 150 9347 +0808(5) 11 5%
4 Hours’ I 0 (Vehicle) 10563 +0439(4) --
II 150 9284+ 0466 ( 5) 12.1%
Female Pups
1 Hour I 0 (Vehicle) 10793 £ 0.881 ( 5) --
It 150 8951 £0995(5) 17.1%
2 Hours" 1 0 (Vehicle) 10.793 + 0 881 ( 5) -
I 150 8481 £0693(5) 21 4%
3 Hours 1 0 (Vehicle) 11475£0207(5) -
11 150 0307+0292(4) 18.9%
4 Hours® I 0 (Vehicle) 114750207 (5) -
11 150 10.385 £ 0.634 ( 5) 9.5%

a. n= The number of PND 21 pups evaluated for cholinesterase levels

b.  The cholinesterase data from the 150 mg/kg/day dosage group at the two hour timepoint was
compared to the data collected at the one hour timepoint for the 0 (Vehicle) mg/kg/day dosage group

¢.  The cholinesterase data from the 150 mg/kg/day dosage group at the four hour timepoint was
compared to the data collected at the three hour timepoint for the 0 {(Vehicle) mg/kg/day dosage

group.

4, CONCLUSION - MALATHION - DOSED PNDS 11 THROUGH 21 -
TIME-OF-PEAK EFFECT STUDY (PART A)

Based on the results of these data, a 2 hour time-of-peak effect would appear to be
adequate to ensure the maximal response to cholinesterase inhibition by malathion in
both red blood cell and brain compartments for both male and female pups.
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5. RESULTS - MALAOXON - DOSED PNDS 11 THROUGH 21 -
TIME-OF-PEAK EFFECT STUDY (PART A)

5.1. Mortality, Clinical and Necropsy Observations
(Summaries - Tables C1 and C2; Individual Data - Tables C9 and C10)

5.1.1. Mortality

There were two male pups (one in the vehicle contro! group and the other in the

4 mg/kg/day dosage group) and one female pup (in the 4 mg/kg/day dosage group) that
were found dead prior to scheduled sacrifice. These deaths were not considered to be test
substance-related because one of the male pups was in the vehicie control group and at
necropsy it became apparent that the deaths in the 4 mg/kg/day dosage group were the
result of intubation errors. All other male and female pups survived to scheduled
sacrifice.

5.1.1.1. Male Pups

Pup 9601 in the 0 (Vehicle) mg/kg/day dosage group was found dead prior to dosage
administration on PND 20, the tenth day after the initiation of dosage administration.
There were no adverse clinical signs observed in this pup, and the pup was gaining
weight prior to being found dead. This pup was partially cannibalized; however, the
tissues that were remaining appeared normal at nectopsy. This death was not considered
to be test substance-related because it occurred in the vehicle control group.

Pup 9304 in the 4 mg/kg/day dosage group was found dead on PND 17 (5 minutes after
dosage administration), the seventh day after the initiation of dosage administration.
There were no adverse clinical signs observed in this pup, and the pup was gaining
weight prior to being found dead. At necropsy, there was a perforation in the trachea and
the trachea and lungs contained a white, foamy material All other tissues examined
appeared normal. This death was the result of an intubation accident.

5.1.1.2. Female Pups

Pup 9208 in the 4 mg/kg/day dosage group was found dead immediately following
dosage administration on PND 20, the tenth day after the imtiation of dosage
administration. There were no adverse clinical signs observed in this pup, and the pup
was gaining weight prior to being found dead. At necropsy, the trachea and the lungs
contained a white, foamy material and all lobes of the lungs were pale in color. All other
tissues examined appeared normal. This death was the result of an intubation accident.
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5.1.2. Clinical Observations

All clinical observations were considered unrelated to the administiation of the test
substance because: 1) the incidences were not dosage dependent; or 2) the observation
occurred in only one or two pups in the dosage groups. These clinical observations
included urine stained abdominal fur, soft or liquid feces, slight excess salivation and a
scab on the head of the pup.

5.2 Body Weights and Body Weight Changes
(Figures 3 and 4; Summaries - Tables C3 and C4; Individual Data -
Tables C11 and C12)

The body weights and body weight changes were generally comparable among the
4 mg/kg/day dosage group and the 0 (Vehicle) mg/kg/day dosage group for both the male
and female pups during the dosage administration period.

5.3. Red Blood Cell (RBC) Cheolinesterase Levels
' (Summaries - Tables C3 and C6; Individual Data - Tables C13 and C14)

As summatrized in Text Table 3, RBC cholinesterase inhibition was observed in the

4 mg/kg/day male pups at all timepoints (beginning at 30 minutes postdosage) compared
with vehicle controls. The greatest amount of inhibition in the male pups was observed at
90 minutes postdosage (with a similar amount of inhibition observed at 2 hours
postdosage). RBC cholinesterase inhibition was observed in the 4 mg/kg/day female
pups at all timepoints evaluated, and was similar at each timepoint.
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Text Table 3. PND 21 Pups, RBC Cholinesterase Levels - Time-of-Peak Effect -
Malaoxon

Percent
Decrease
Time Dosage Mean AChE Compared
Postdosage  Group  (mg/kg/day) AChE U/mL +S.D.(n)" _ with Control
Male Pups
30 Minutes I 0 (Vehicle) 2.097 £ 0.693 ( 3) -
III 4 1237+£0.142( 6) 41.0%
60 Minutes” 1 0 (Vehicle) 2097+£0693(3) --
1| 4 1216 20296 (4) 42 0%
60 Minutes I 0 (Vehicle) 2450+0276(5) -
111 4 0927+£0.207(6) 62.2%
2 Hours® 1 0 (Vehicle) 2450+ 0276 (5) --
11 4 0994 +£0111(3) 59 4%
Female Pups
30 Minutes I 0 (Vehicie) 1.9861+0.194(4) --
I 4 0.880£0.209 (4) 55.7%
60 Minutes” I 0 (Vehicle) 1.986 + 0.194 ( 4) -
I 4 0987 £0251(6) 50.3%
90 Minutes I 0 {(Vehicle) 2001£0219(5) -
I 4 0959+0195(4) 52.1%
2 Hours* I 0 (Vehicle) 2001 £0.219(5) -
111 4 0.813+£0.117(5) 59.4%

n = The number of PND 21 pups evaluated for cholinesterase levels

The cholinesterase data from the 4 mg/kg/day dosage group at the two hour timepoint was compared
to the data collected at the 30-minute timepoint for the 0 {Vehicle) mg/kg/day dose group

¢.  The cholinesterase data from the 4 mg/kg/day dosage group at the four hour timepoint was compared
to the data collected at the 90-minute timepoint for the ¢ (Vehicle) mg/kg/day dosage group.

o'w
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(Summaries - Tables C7 and C8; Individual Data - Tables C15 and C16)

As summarized in Text Table 4, brain cholinesterase inhibition was observed in the

4 mg/kg/day male pups at the 30-minute and 2-hour timepoints, with the greater
inhibition occurring at the 30-minute timepoint. Brain cholinesterase levels were only
slightly inhibited at the 30-minute timepoint in the 4 mg/kg/day female pups compared
with the vehicle controls. Brain cholinesterase levels were not affected at the other

timepoints.

Text Table 4. PND 21 Pups, Brain Time-of-Peak Effect - Malaoxon

Percent
Decrease
Time Dosage Mean AChE Compared
Postdosage Group  (mg/kg/day) ChE U/G £ 8.D. (n)° with Control
Male Pups
30 Minutes 1 0 (Vehicle) 12633+0730(4) --
oI 4 10.650 £ 1406 ( 6) 15.7%
60 Minutes® I 0 (Vehicle) 12.633 £0.730 (4) -
111 4 12079 +0.916 (4) 44%
90 Minutes I 0 (Vehicle) 12662 +0.415(5) -
I 4 12532 +£1015(6) 1.0%
2 Hours® 1 0 (Vehicle) 12662+0415(5) -
1 4 11.397 £ 0474 (3) 10.0%
Female Pups
30 Minutes I 0 (Vehicle) 11.093+£2221(5) --
11T 4 10173+ 1.264 ( 4) 8.3%
60 Minutes® 1 0 (Vehicle) 11.093 +2.221( 5) -
111 4 10 800 1 1.032 { 6) 2.6%
90 Minutes I 0 (Vehicle) 12125+£2274(5) --
1 4 13171 £ 1276 (4) d
2 Hours® 1 0 (Vehicle) 12125+£2274(5) -
11 4 12.183 £+ 1.195(5) e

a  n= lhe number of PND 21 pups evaluated for cholinesterase levels
b.  The cholinesterase data from the 4 mg/kg/day dosage group at the two hour timepoint was compared

to the data collected at the 30-minute timepoint for the 0 (Vehicle) mg/kg/day dosage group

¢.  The cholinesterase data from the 4 mg/kg/day dosage group at the four hour timepoint was compared
to the data collected at the 90-minute timepoint for the 0 (Vehicle) mg/kg/day dosage group

d. No inhibition occurred; value was 8.6% greater than the vehicle conirol value.

¢ No inhibition occurred; value was 0.5% greater than the vehicle control value
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6. CONCLUSION - MALAOXON - DOSED PNDS 11 THROUGH 21 -
TIME-OF-PEAK EFFECT STUDY (PART A)

Based on these data, a 30 minute time-of-peak effect would appear to be adequate to
ensure the maximal or close to maximal response to cholinesterase inhibition by
malaoxoen in both red blood cell and brain compartments for both male and female pups.

7. RESULTS - MALATHION - DOSED PNDS 11 AND 21 - EFFECT
STUDY (PART B)
7.1. Mortality and Clinical Observations

{(Summaries - Tables D1 and D2; Individual Data - Tables D9 and D10)
All male and female pups survived until scheduled sacrifice.

On PND 21, one female pup (9110) in the 450 mg/kg dosage group was observed with
slight whole body tremors, miosis and urine-stained abdominal fur.

All other clinical signs (urine-stained abdominal fur, ungroomed coat, coldness to the
touch and slight excess salivation) were considered unrelated to the administration of the
test substance because: 1) the incidences were not dosage dependent; or 2) the
observation occurred in only one pup in the dosage groups.

7.2 Body Weights and Body Weight Changes
(Figures 5 and 6; Summaries - Tables D3 and D4; Individual Data -
Tables D11 and D12)

The body weights and body weight changes were generally comparable among all dosage
groups for both the male and female pups during the dosage administration period.
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7.3. Red Blood Cell (RBC) Cholinesterase Levels
(Summaries - Tables D5 and D6; Individual Data - Tables D13 and D14)

As summarized in Text Table 5, RBC cholinesterase inhibition occurred in a dosage-
dependent manner in the male pups at 50, 150 and 450 mg/kg, respectively, compared
with vehicle controls. In the female pups, the greatest amount of RBC cholinesterase
inhibition was observed at 150 mg/kg compared with vehicle controls. However, the
RBC cholinesterase inhibition observed at 450 mg/kg was greater than the inhibition
observed at 50 mg/kg.

Text Table 5: PND 21 Pups, Malathion RBC Cholinesterase Levels
Dosage on Percent Decrease
PND 21 Mean ChE Compared with
Group (mg/kg) ChE U/mL % S.D. (n)° Controls
Male Pups
I 0 (Vehicle) 2.663 £0.621 (10) --
v 50 2.140 + 0.684 ( 7) 19.6%
v 150 1.940 £ 0.924 (7) 27.1%
VI 450 1.797 £ 0.168 ( 6) 32.5%
Female Pups
I 0 (Vehicle) 2.483+0.630 ( 10) -
v 50 2.150+0.455(7) 13.4%
\ 150 1.601 =0.491 (7) 35.5%
VI 450 1.918 + 0.480 ( 6) 22.8%
a n = The number of PND 21 pups evaluated for cholinesterase levels.
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7.4. Brain Cholinesterase Levels
(Summaries - Tables D7 and D8; Individual Data - Tables D15 and D16)

As summarized in Text Table 6, slight brain cholinesterase inhibition was observed in the
PND 21 male pups at 450 mg/kg compared with the vehicle controls. The cholinesterase
levels for all other dosage groups were generally comparable with the vehicle controls.

Text Table 6: PND 21 Pups, Malathion Brain Cholinesterase Levels
Percent Decrease
Dosage Mean ChE Compared with
Group (mg/kg) ChE U/G = 8.D. (n)* Controls
Male Pups
| 0 (Vehicle) 12.145+0.471 ( 10) -
1\Y 50 13.315+1.467(7) b
A 150 12.456 +1.394 (7) C
VI 450 10.341 +3.001 ( 6) 14.9%
Female Pups
I 0 (Vehicle) 11.456 +1.283 ( 10) -
v 50 13.354 +3.431 (7) d
\ 150 12.037 £ 0.706 (7) e
\4! 450 10.799 4 2.771 ( 6) 5.7%

n = The number of PND 21 pups evaluated for cholinesterase levels.
No inhibition occurred; value was 9.6% greater than the control value.
No inhibition occurred; value was 2.6% greater than the control value.
No inhibition occurred; value was 16.6% greater than the control value
No inhibition occurred; value was 5 1% greater than the control value

e e oW
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8. CONCLUSION - MALATHION - DOSED PNDS 11 AND 21 -
EFFECT STUDY (PART B)

Acute oral (gavage) administration of malathion to male and female pups on PND 21
resulted in no treatment-related effects other than a substantial decrease in
RBC cholinesterase levels in all doses evaluated and slight brain cholinesterase inhibition

at 450 mg/kg.
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ADDENDUM 1

PROTOCOL AND PROTOCOL AMENDMENT
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STUDY TITLE

OBJECTIVE

TESTING FACILITY

STUDY DIRECTOR

SPONSOR

Study No. TQC00012

~
CHARLES RIVER

LABORATORIES

Preciinical Services

PROTOCOL TQC00012

Oral (Gavage) Repeat Dose Time of Peak Cholinesterase
Depression Study of Malathion and Malaoxon in Juvenile
Rats

The objective of this study is to determine the time of peak
cholinesterase inhibition after repeated daily dosing of
young pre-weaning rats with Malathion and Malaoxon on
erythrocyte and brain acetyl cholinesterase activity.

Charles River Laboratories
Preclinical Services

905 Sheehy Drive, Building A
Hoisham, PA 19044

USA

Tel: 215.443.8710

Fax: 215.443.8587

John F. Barnett, Jr., B.S.

Senior Scientist

Address as cited above for Testing Facility.
E-Mail: john.barnettjr@us.crl.com

Cheminova A/S
P.O.Box 9
DK-7620 Lemvig
DENMARK
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STUDY MONITOR Terri Spanogle
Senior Scientist
Cheminova, Inc. ,
1620 Eye Street NW, Suite 615
Washington, DC 20006
USA
Tel: 202.463.0489
Fax: 202.463.1493
Email: tls.us@cheminova.com

STUDY MONITOR Judith Hauswirth, Ph.D.
Toxicology Consultant

REGULATORY CITATIONS

U.S. Environmental Protection Agency (1998). Health Effects Test Guidelines.
OPPTS 870.6200: Neurotoxicity screening battery, August, 1998.

Japanese Ministiy of Agriculture, Forestry and Fisheries (2000). Guidance on
Toxicology Study Data for Application of Agricultural Chemical Registration.
12 Nousan No. 8147.

Organisation for Economic Co-operation and Development (1997). OECD Guideline for
Testing of Chemicals. No. 424: Neurotoxicity Study in Rodents, adopted 21 July 1997

U.S. Environmental Protection Agency. Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA); Good Laboratory Practice Standards; Final Rule. 40 CFR Part 160.

Japanese Ministry of Agriculture, Forestry and Fisheries (1999). Good Laboratory
Practice Standards. 11 Nousan No. 6283.

Organisation for Economic Co-operation and Development (1998). The Revised OECD
Principles of Good Laboratory Practice [C{97)186/Finall].

REGULATORY COMPLIANCE

This study will be conducted using good scientific practices and according to the SOPs of
the Testing Facility. The Testing Facility Quality Assurance Unit (QAU) will not audit
the protocol, the raw data or the report with the exception of the cholinesterase data,
which will be audited by QAU, and will not perform critical phase inspections for the
study.
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All changes or revisions of this protocol shall be documented, signed by the Study
Director, the Study Monitor and the Sponsor, dated and maintained with the protocol.

STUDY SCHEDULE

See ATTACHMENT 1 to the protocol.

TEST SUBSTANCES AND VEHICLES

Identification

Test Substances

Malathion (synonymous with Fyfanon Technical which may appear in study records and
on labels for the test substance) (lot identification: 9010501)

Lot Number: 9010501
Purity: 96.0%
CAS Number: 121-75-5

Malaoxon (lot identification: 849-BSe-42C)

Lot Number: 849-BSe-42C
Purity: 97.7%
CAS Number: 1634-78-2

The Sponsor will provide to the Testing Facility documentation or certification of the
identity, composition, strength and purity of the test substance (Certificate of Analysis).
This documentation will be included in the final report. Certificates of Analysis for both
Malathion (lot number 9010501) and the Malaoxon {lot number 849-BSe-42C) are
attached to this protocol (ATTACHMENT 2). The Sponsor Representative's signature
and approval of the protocol indicates that appropriate documentation of the method of
synthesis, fabrication or derivation of the test substance is on file and that it is available
to the appropriate regulatory agencies should it be requested.
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Vehicles
Corn Qil (lot identification and Supplier will be documented in the raw data).

Neither the Sponsor nor the Study Director is aware of any potential contaminants likely
to be present in the vehicle that would interfere with the results of this study. Therefore,
no analyses other than those mentioned in this protocol will be conducted.

Safety Precautions

Double nitrile gloves, full faced positive pressure hood, appropriate eye protection and
Tyvek® suit ate to be worn during formulation preparation and dosage administration.
Bulk test substances will be handled in a chemical fume hood. Gloves will be washed
with soap and water or sprayed with an appropriate cleaning solution prior to removal
and then disposed of in a biohazard container. For all other activities, standard safety
precautions will be followed. The Matetial Safety Data Sheets (MSDS) are attached to
the protocol (ATTACHMENT 3).

Storage
Bulk Test Substances: Malathion - refrigerated (2°C to 8°C), protected from light
Malaoxon — frozen (approximately -20°C), protected
from light
Bulk Vehicle: Room temperature
Prepared Formulations: Room temperature and protected from light. c

All test substance shipments should be addressed to the attention of Matk Coker,
Manager of Formulations, at the previously cited Testing Facility address and telephone
number.,

Shipments should include information concerning storage conditions and shipping
cartons should be labeled appropriately. The recipient should be notified in advance of
shipment.

FORMULATION

Frequency of Preparation

Formulations (suspensions) will be prepared daily at the Testing Facility.

Detailed preparation procedures are attached to this protocol (ATTACHMENT 4).
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Adjustment for Purity

The test substances will be considered 100% pure for the purpose of dosage calculations.

Testing Facility Reserve Samples

No reserve samples will be retained.

Samples and Possible Analyses of Prepared For'mul_ations

Concentration

Concentration samples of the prepared formulations will be collected on postnatal days
(PNDs) 12, 17 and 22 for each of the test substances and sfored refrigerated at the Testing
Facility for possible future analyses. Duplicate samples (0.5 mL each) will be taken from
the middle of each concentration on the day of preparation. The disposition of these
samples will be documented in the 1aw data.

Stability

Stability data for prepared formulations in the corn oil vehicle bracketing the
concentrations in this study are on file with the Sponsor and will not be determined
during the conduct of this study.

DISPOSITION

Prepared formulations will be discarded at the Testing Facility. Disposition of the
remaining bulk test substances will be documented in the raw data.

TEST SYSTEM

Species/Strain and Reason for Selection

The Cil:CD(SD) rat was selected as the Test System because this strain of rat has been
widely used throughout the industry for nonclinical studies.
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Neonatal Rats:

Fo generation population

acclimated: Fourteen female rats with litters of ten pups (five
male pups and five female pups).

F1 generation population

selected for study: Twelve litters of ten pups per litter (five males and
five females) will be evaluated. Six of these litters
will be administered malathion (with control) and
six will be administered malaoxon (with control).

Body Weight and Age

Six dams and pups will be ordered to arrive at the Testing Facility on day 8 postpartum
and the remaining six will artive on day 9 postpartum. Actual body weights will be
recorded the day after receipt and will be documented in the raw data. The weight range
will be included in the final report.

Sex

Dams will be used only as breeders to produce the pups and are not considered part of the
Test System.

Male and female pups will be given one of the test substances and/or the vehicle. Equal
numbets of male and female pups from each litter will be used (when possible).

Source
Charles River Laboratories, Inc.

Fo generation female rats and F1 generation pups will be shipped in filtered cartons by
air freight and/or truck from Charles River Laboratories, Inc., to the Testing Facility.

Identification
Adult Rats:
Female rats are assigned temporary animal numbers at receipt. The rats will be

permanently identified using Monel® self-piercing ear tags (Gey Band and Tag Co., Inc.,
No. MSPT 20101).
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Neonatal Rats:

On days 9 or 10 postpartum, pups selected for study will be individually identified by
tattoo according to the Standard Operating Procedures of the Testing Facility, Ink will be
injected under the skin of the paws to identify individual pups.

ANIMAL HUSBANDRY

All cage sizes and housing conditions are in compliance with the Guide for the Care and
Use of Laboratory Animals‘V.

Housing

Each dam with a litter of male and female pups will be housed in a common nesting box
during the postpartum period.

Nesting Material
Nesting material (bed-o'cobs®) will be provided.

Bedding will be changed as often as necessary to keep the animals dry and clean.
Bedding changes will be documented in the raw data. Analyses for possible
contamination are conducted annually and documented in the raw data.

Room Air, Temperature and Humidity

The animal room is independently supplied with at least ten changes per hour of
100% fresh air that has been passed through 99.97% HEPA filters. Room temperature
will be maintained at 64°F to 79°F (18°C to 26°C) and monitored constantly. Room
humidity will also be monitored constantly and maintained at 30% to 70%.
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Light

An automatically controlled 12-hour light:12-hour dark fluorescent light cycle will be
maintained. Each dark petiod will begin at 1900 hours. The light cycle may be adjusted
by the Study Director or designee if deemed necessary to accommodate scheduled
laboratory activities. Any such adjustment will be documented in the raw data.

Diet

Rats will be given Certified Rodent Diet® #5002 (PMI® Nutrition International, Inc.)
available ad libitum from individual feeders.

Water

Water will be available ad libitum from individual bottles attached to the cages or from
an automatic watering access system. All water will be from a local source and passed
through a reverse osmosis membrane before use. Chlorine will be added to the processed
water as a bacteriostat; processed water is expected to contain no more than 1.2 ppm
chlotine at the time of analysis. Water is analyzed monthly for possible bacterial
contamination and twice annually for possible chemical contamination.

Contaminants

Neither the Sponsor nor the Study Director is aware of any potential contaminants likely
to be present in the certified diet, the drinking water or the nesting material at levels that
would interfere with the results of this study. Therefore, no analyses other than those
routinely performed by the feed supplier or those mentioned in this protocol will be
conducted.

DAY NUMBERING SYSTEM

The day of birth is designated postnatal day 0 (day 0 of lactation) in Addendum 10 to the
Pesticide Assessment Guidelines of the U.S, Environmental Protection Agency (EPA).
This same day is designated day 1 postpartum (day 1 of lactation) in the Standard
Operating Procedures of the Testing Facility. Throughout this protocol, the day of birth
will be designated day 1 postpartum (day 1 of lactation) and all subsequent ages of the
F1 generation rats and days of the lactation period will be detetmined and cited
accordingly. Therefore, the day of sacrifice for the day 12 postpartum female pups is
actually day 11 postpartum using the EPA designation. Also, throughout the study
observation day (OD) will be equivalent to day of postpartum.
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RANDOMIZATION
Dams:

The female rats will be naturally bred at the Supplier's facility by breeder male rats of the
same source and strain. The day of delivery will be designated day 1 of lactation
(postpartum). The female rats will be allowed to deliver their litters at the Supplier and
shipped to arrive at the Testing Facility on days 8 or 9 postpartum.

Pups:

On days 9 or 10 postpartum, twelve litters of approximately ten pups per litter (five males
and five females) will be randomized to study. The pups from six of these litters will be
assigned to the malathion dosage groups (with control and 150 mg/kg/day), and the other
six litters will be assigned to the malaoxon dosage groups (with control and

4 mg/kg/day). The pups will be of good general health (no adverse clinical signs)
following physical examination of the pups and adequate body weights.

ADMINISTRATION

Route and Reason for Choice

The oral (gavage) route was selected for use because: 1) the exact dosage can be
accurately administered via gavage; and 2) the oral route is a potential route of exposure.

Method and Frequency
Dams:
Dams will not be administered the test substance or the vehicle.

Pups:

The pups will be administered the test substance and/or the vehicle once daily from
day 12 through day 22 postpartum.
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Rationale for Dosage Selection

Dosages were selected by the Sponsor on the basis of previously conducted acute toxicity

studies using higher dosage levels of malaoxon and malathion in postnatal day 11 male
and female pups in which cholinesterase inhibition was demonstrated. Concentrations
may be adjusted by amendment if observed toxicity indicative of cholinesterase
inhibition occurs (e.g., tremors, ataxia, lacrimation, salivation, etc.).

Dosage Levels, Concentrations and Volumes

Number Dosage
Dosage | of Pups Test Dosage Concentration Volume
Group | per Sex Substance (mg/kg/day)* (mg/mL) (mL/kg) Batch Number
I 20 Com Qil 0 (Vehicle) ] 5 B-TQC00012-A(Day.Month. Year)
i | 20 Malathion 150 30 5 B-TQC00012-B(Day.Month. Year)
m 20 Malaoxon 4 0.8 5 B-TQC00012-C(Day.Month. Year}

a  The test substance will be considered 100% pure for the purpose of dosage caleulations.

TESTS, ANALYSES AND MEASUREMENTS - DAMS

Viability observations will be recorded at least twice daily. Maternal behavior, clinical
observations and body weights will be recorded the day after arrival. Clinical
observations may be recorded more frequently than cited above. Feed consumption will
be monitored as feed is replenished on an as-needed basis. This information will be
recorded to monitor the general health and well-being of the dams; these data will not be
tabulated or summarized in the final report.

METHOD OF SACRIFICE - DAMS
The dams will be sacrificed by carbon dioxide asphyxiation.

NECROPSY - DAMS

Scheduled Sacrifice of Dams with Litters Assigned to Study

On day 22 postpartum, dams will be sacrificed and discarded without further evaluation.

Scheduled Sacrifice of Dams with Litters Not Assigned to Study

Dams with litters not assigned to the study will be sacrificed after dosage administration
of pups assigned to the study. Carcasses will be discarded without further evaluation.
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Dams with No Surviving Pups

Dams with no surviving pups will be sacrificed after the last pup is found dead or missing
(presumed cannibalized). Carcasses will be discarded without further evaluation.

Dams Found Dead or Moribund

Dams that die or are sacrificed because of moribund condition will be discarded without
further evaluation. Litters from these dams will be excluded from the study.

TESTS, ANALYSES AND MEASUREMENTS - PUPS

Viability
All Periods: Litters will be observed for dead pups at least twice

daily. The pups in each litter will be counted on the
day after arrival and on the day of randomization.

Clinical Observations and/or General Appearance

Predosage Period: Once daily after the day of ariival (by litter).

Dosage Period: Prior to and 60 + 10 minutes after dosage
administration, except on the day of sacrifice when
clinical observations will be performed just prior to
sacrifice.

Clinical observations may be recorded more frequently than cited above.

Body Weights

Predosage Period: Day after artival (days 9 or 10 postpartum).

Dosage Period: Daily.
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CHOLINESTERASE ASSAY
Blood and Brain Sample Collection

At the end of the dosage period (day 22 postpartum), whole blood samples
(approximately 0.30 to 0.50 mLs each) will be collected from each of the pups assigned
for cholinesterase assay®>. The whole blood samples will be collected within 10
seconds from each pup following decapitation. The whole blood samples will be
collected from five pups pet sex at approximately 1 hour, 2 hours, 3 hours and 4 howrs
postdosage for the pups assigned to the 150 mg/kg Malathion dosage group and

30 minutes, 60 minutes, 90 minutes and 2 hours postdosage for the pups assigned to the
4 mg/kg/day Malaoxon dosage group. There will be five pups per sex from the

0 (Vehicle) dosage group which will also have blood samples collected at 1 hour and

3 hours postdosage along with the Malathion dosage group and 30 minutes and

90 minutes postdosage along with the Malaoxon dosage group (timing begins with the
gavage of the animal and ends with decapitation for blood collection). The time of each
blood collection will be recorded in the raw data. (If necessary, blood may be collected
from an alternate site; if so, the alternate site will be documented in the raw data). All
samples will be labeled with study number, date of collection, animal number, group, sex
and timepoint.

RBC

Approximately 0.30 to 0.50 mLs of whole blood will be collected into EDTA-coated
(lavendez-top) tubes. Blood samples will be stored on ice until being processed for
RBC cholinesterase levels according to the Testing Facility’s Standard Operating
Procedure.

Brains
After blood sample collection, the brain will be excised, and the weight will be recorded

to three decimal places. The brains will be stored on ice until being assayed for
cholinesterase levels according to the Testing Facility’s Standard Operating Procedure.

METHOD OF SACRIFICE - PUPS
Pups assigned to study that survive to scheduled termination will be sacrificed by
decapitation. All othet pups will be sacrificed by an intraperitoneal injection of sodium

pentobarbital (pups < 14 days of age) ot by carbon dioxide asphyxiation (pups > 15 days
of age).
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NECROPSY - PUPS

Scheduled Sacrifice

Pups assigned to the study will be sacrificed by decapitation on day 22 postpartum,
Sacrifice will be immediately followed by blood collection and brain dissection, and the
pups will then be discarded without further evaluation.

Pups Found Dead Before Dosage Administration on Day 12 Postpartum or
Unscheduled Sacrifice

Pups that die before dosage administration or are sacrificed because of moribund
condition will be discarded without further evaluation.

Pups Not Selected for Study

All pups not selected for study will be sactificed and discarded without further
evaluation.

Pups Found Dead or Unscheduled Sacrifice After Initiation of Dosage
Administration

Pups that die or are sacrificed before scheduled termination will be necropsied for the
cause of death o1 condition on the day the observation is made. The lungs, trachea and
esophagus will be perfused and saved in neutral buffered 10% formalin for possible
future evaluation. Additional tissues may be retained at the discretion of the Study
Director.
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STATISTICAL EVALUATION

Averages and percentages will be calculated. Additional procedures and/or analyses may
be performed if deemed appropriate.

DATA ACQUISITION, VERIFICATION AND STORAGE

Data generated during the course of this study will be recorded either by hand or using
the Argus Automated Data Collection and Management System and the Vivarium
Temperature and Relative Humidity Monitoring System. All data will be tabulated,
summarized and/or statistically analyzed using the Argus Automated Data Collection and
Management System the Vivarium Temperature and Relative Humidity Monitoring
System, Microsofi® Excel (part of Microsoft® Ofﬁce 97/2000/XP), Quattro Pro 8 and/or
The SAS System (version 6.12) and/or Softmax® Pro (version 4.0).

Records will be reviewed by the Study Director and/or appropriate management
personnel within 21 days after generation. All original records will be stored in the
archives at the Testing Facility. All raw data will be bound and indexed. The archived
raw data will be scanned and retained as an Adobe® Acrobat PDF file. A copy of all raw
data will be supplied to the Sponsor upon request. Preserved tissues will be stored at the
Testing Facility at no additional charge for two years after mailing of the draft final
report, after which time the Sponsor will be contacted to determine the disposition of
these materials.

RECORDS TO BE MAINTAINED

Protocol, Amendments and Deviations.

Study Schedules

Test Substance, Vehicle and/or Reagent Receipt, Preparation and Use.
Animal Acquisition.

Randomization Schedules.

Ireatment (if prescribed by Staff Veterinarian).
General Comments.

Clinical Observations and/or General Appearance.
Body Weights.

Litter Observations.

Blood Sample Collection and Processmg
Cholinesterase Data.

Photographs (if required).

Study Maintenance (room and environmental records).
Feed, Water and Bedding Analyses.

Packing and/or Shipment Lists.
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KEY PERSONNEL

Director of Research: Alan M. Hoberman, Ph.D., DABT

Senior Scientist and Study Director: John F. Barnett Ji., B.S.

Director of Operations: John F. Barnett, B.S.

Senior Manager of Study Management: Jo Anne Vico, B.S.

Senior Manager, Regulatory Compliance: Nancy A. Catricks, M.S.

Attending Veterinarian: Dena C. Lebo, V.M.D., Division Veterinarian

Chair, Institutional Animal Care and Use Committee: Douglas B. Learn, Ph.D,
Consultant, Veterinary Pathology: W. Ray Brown, D.V.M., Ph.D ., Diplomate, ACVP

FINAL REPORT

The day of birth is designated postnatal day 0 (day 0 of lactation) in Addendum 10 to the
Pesticide Assessment Guidelines of the U.S. Environmental Protection Agency (EPA).
This same day is designated day 1 postpartum (day 1 of lactation) in the Standard
Operating Procedures of the Testing Facility. In the report text, as well as summary and
individual tables, the day of birth will be adjusted so that the day of birth and all
subsequent lactation/postpartum days match the EPA guideline.

The Study Director may provide periodic updates of study progress to the Sponsor’s
Representative, Draft summary tables of unaudited computer-recorded data may
accompany these updates. Statistical analyses will not be performed on these interim
data. The cholinesterase data only will be audited by the Testing Facility QAU. The
report will be formatted to comply with EPA’s PR Notice 86-5 report formatting
requirements.

An unaudited report will be prepared including: all applicable items listed in 40 CER
Part 160, abstract, summaries of the methods, results and conclusion; table of contents;
copy of the protocol; amendments; summary and individual tables; and reports of
supporting data.

The Sponsor’s Representative will receive one copy of the draft report. A copy of the
final report will be provided on CD-ROM in Adobe Acrobat PDF format. The PDF
document will be created from native electronic files to the extent possible, including text
and tables generated by the Testing Facility. Report components not available in native
electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation A hard copy printed from the electronic file will
accompany the final report on CD-ROM. The hard copy of the report with original
signatures retained at the Testing Facility will be considered the original.
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Study reports should be finalized within six months of submission of the unaudited draft
final report. Two Sponsor-requested revisions to the draft report will be addressed by the
Testing Facility at no charge. Additional revisions to the draft report or amendments to
the final report may incur additional costs. If the Sponsor has not provided comments to
the report within six months of draft submission, the report will be finalized by the
Testing Facility.

INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE STATEMENT

The procedures described in this protocol have been reviewed by the Testing Facility's
Institutional Animal Care and Use Committee. All procedures described in this protocol
that involve study animals will be conducted in a manner to avoid or minimize
discomfort, distress or pain to the animals.

The signature of the Sponsot's Representative below is assurance that the study is not an
unnecessary duplication of previous work. Documentation for the necessity of this study
may be obtained from the Sponsor. No alternative procedures were available to meet the
stated purposes of the study.

REFERENCES

1. Institute of Laboratory Animal Resources (1996). Guide for the Care and Use of
Laboratory Animals. National Academy Press, Washington, D.C.

2. U.S. Environmental Protection Agency (1997). A set of scientific issues being
considered by the agency concerning the office of pesticide programs (OPP)
cholinesterase inhibition policy. Scientific Advisory Panel (SAP) June, 1997,
Meeting.

3. Lassiter.TL., Barone.S Ji., and Padilla.S. Ontogenetic differences in the regional

and cellular acetylcholinesterase and butyrylcholinesterase activity in the rat
brain. Dev Brain Res 1998; 105 :109-123,
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PROTOCOL APPROVAL

FOR THE TESTING FACILITY

( 2 3~ 0T _

Alan M. Hoberman, Ph D., DABT Date
Director of Research

Yo %aw;é! 33 ey 2005

Uohn F. Bamett Jr., B S, Date
Study Director
fr Elise lewis 3
‘f — //-38-05
Mar]o Vargo, B.A. Date

Member, Institutional Animal Care and
Use Commitiee

FOR THE SPONSOR

A3 Move,nkip. 2o

Sponsor approval received via e-mail on:

Date
@W R NMovesmnbiL Z005—
Terti Spanogle Date

Sponsor’s Representative
Senior Scientist
Cheminova, Inc.
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STUDY SCHEDULE?
22 NOV 05 Dams and Pups Arrive - Acclimation Begins.
25 NOV 05 - 06 DEC 05 Dosage Administration - Pups - Days 12 through
22 postpartum.
05 DEC 05 - 06 DEC 05 Dams and Pups Sacrificed on Day 22 Postpartum.
27DEC 05 Unaudited Letter Report
25 JAN 06 Unaudited Summary Report.

a. The study initiation date is the day the Study Director signs the protacol.
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ATTACHMENT 2

CERTIFICATES OF ANALYSIS
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@ CHEMINOVA & s

BATCH AMNALYYTICAL CERTIFICATE

ARYICLE TDENEIFPICATION
Article Kama; Malacxon Xag. Dept., Code: -
Marufacrirers Chendinova A/5 Batch No.: J49-35e-42C

origin of Production: Comaercial [":Ir Pllst plamt D; Laboratory [.x l;

PEYEICAL *ROFERTIES

Technical i Preparation cf jhnalyeical [X]; mdmid X 1: Bolid $Colour:
- techaical Product | | Standard . . ,

Froduck
Becomanded sto & Conditions

Embienit bempeiatuve in the dark —  Explay Bt
e TOITIGOTANOE . vnninsannn. The ArtifiE fs stable at leagt 4  vears from date
In LT T X of analysis/lact date of xeanalyels vhen stored ac

1]
recommended conditions
M&itional Comments:

Colouriess

ACTIVE INGNEDIZNT IDRMTIFICATION
jCcomon Name/ISt-Hame:  Malsaxcrn

CAS-Nase: Butansdiolie acid, [(di nty
phoapiingllthio)-, diethyl

TAT Na.: 1534-78-2 eater

Bepirical Formota: CroldiPs Structural Formula:

Kolecular Weight: 3143 CH— 0\? ‘90 C=rCHCH,

Identified by means of: Tl - \s--g\/o-'cﬂ,cu,
L]

m[ﬂ; mE-], wl-_ﬂ, mE‘J; arher Mathods:

ANALYIICRL DAEA

Cartified ¥urity/Contagt of Audas 9778 wiw
Jalytieal Hethod: 31pmE
Analytical {ine), i 8}: REF 023-07

Tate of analypis; '} )
reanalygie — e o 1050304

o ST T - Erareevr
SLF-CONFLIAECE

The identification and deternination of urity/eoncant of active ingredient were parfarmed ak
Chaminova A/S and conducked in 2ccordance with FIFRA Good Laboratory Practice Standazds, 40 CER
Pare 160 and the 08CH Principlac of Cood Laboratory Practices, ALl raw data, dacumentation,
records, study plaus, tagk articles, referanes samples, and report are ratzined is the GLP
archives of Cheminova AfE, Detmavk, :

Date: }\ph‘.[ 25 Jdecs Sigmatures ¥ 1 [l e

Tina Kask
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CHEMINOVA - 8%

BATCH ANALYTICAL CERTIFICATE

@

ARTECLE IDEWTIFICATIAN

Article Name: Fyfanon Technical Reg. Dept.. Coda:
Hanufacturer: Chemincya A/S Batch No.: $010501

Origin of Prodaction: ial El Pilet plant Dp Labaratory I:la

PEYEICAL PROPEIRTIZS

tecbnicsl [E]s Proparation of | sAnslytical 5 Hquid [T ]s Solid[ " ]scolous:
Product tachnicel Produst | | Standazd
. Falé yellowish

Recommendad Storags Conditions

|Ambient tegperature in the dark iry Tate:

In TRfTigerator cocasncensianen K- The articla atable at least 3  voars frzom date

In deep fTOB20T cussssnararcucs of anslysis/last datw of reéamalysis whon stozed at
recomindad conditiens.

Additional Comments:

ACTIVE INGREDIENT IDENTIFICATION

Comcn Mame/YSo-Name:  Malathion CAS-Nama: Butanedioic acid,
{ {dimathonyphosphinothioyl)

cag Ho.: 121-75-% thia}~, diethyl ester

Empirical Formnla: CrH190cPS: Stxuctural Foxmmla:

o
Holecnlar Weight; 330.4 CFL—D;PJ,S u{u\o«u-;ag

4o \5'-‘!1" -G

mlxl: mEl wlxl; usm; Othez Methods:

Identified by seans of:

ANALITICAL DATA

Gartitied Purity/Contant of a.i.: 96.0% w/w
Analytical Methcd: VRAM 001-02
Analytical Report (incl. amendmenta): TEM 010-02

Data of analysis/ - N

reznalysis (yyeedd) 950223 $00105 061206 fenige 921024 041103

=for articie stored at - |Chemingva | Cheninova [Chemituova |Chesineva | Cheminova | Cheminova
ars. A/S A/E. /S . 2SS,
Rogist. Regiat. Regiat. Reglat, Regiat.,
storage, storage, atorage, stoyage, DE[oatorage,
DK DK DK DE

SLE~COMPLIANCE

Tha identification and determination of purfcy/content of active Ingredient wexe performed at
Chewineva A/S and conducted §n ascordance with FIFRA Good Lsboratory Practice Standards, 40 CFR
Fart 160 aod the DECD Principles of Geed Laboratery Practices. All raw data, documensazion,
records, study plans, test articles, refersnce samples, and report are retainag in the GLP
archives of Chemirova R/$, Demmark.

Bate: (Mowe e, U Steh e Sigaature: . Co®oe \*-s-\."-a.

Barbara Hinz
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ATTACHMENT 3

MATERIAL SAFETY DATA SHEETS
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Mame: Malioxon 1999

Materlsl Type: Analytical Standard Pigelof3

Chemjuovn Codz: REF 029

MATERIAL SAFETY DATA SHEET
Malaoxon
1 IDENTIFICATION OF THE stm-rmmnou .Al.ND DF THE COMPANY/UNDERTAEING
T Nanse: Malaoaxan
CHEMINGYA AGRO AS
POBax e
2 DK-7620 Lenvig

2

42,

Peomark
Emesgency Telephons No.; (+45) 97 83 51 53

acid, [(dimrthoxyphesphiny]hiok, dlethy] esier
S-l,z-Bi;(elhﬁ:qym'homiw freiby! phosphorotiosto
P8 &-CO00H,

HAZARDS ITENTIFECATION

Healih Hazards (Acute and Chronic) Malaoxam is a poison {cholinesterase inhibiior). It rapidly ciers the body
o cotitact with Al shin sutfaces snd eyes, Clothing contaminated with
mmnmtbcmmhmﬁddymdiﬂ skin washed tharaughty.
E&pmdmmmmmmmmm.

5 chotl Inhibltors such es malaoxon may,
wnhmﬂmns,msemmedw‘bmmmnfw
) chafinesterase inhhitor.

Signa and Symptoms of Exposine .. Mdm,mmvmh&mwwhm,hﬁmdvﬁmph-pdﬂ
pupils, tighiness in chest, lab
Mgofeyn,d:mhugurfmﬂmg‘afmmﬂhmdmw.mm
and eoma.

}TRSTAIDMEASIIRB

3 mnd First Ald Proced Call a dogtor {physician), slinis or aospltel Immediately. Bupluinﬂmﬂw
n:mhub:mnpmdhmﬂmn organoghasphotus insecticide,
and describe hisfher ooadition, Move the exposed person immediately from
memmmmbmhmt.

vmm;byhndmgﬁebmkofmwm Rgpeatmlvmis
clear. Never give naything by mouth fo an mcouscions person. Make the
exposed person lie down and keep bice/her sieady, Get itedical wiention

tmediately,
In caso of cointact, immediately Bush cyes or skin with planty of water
mmwmmmmsﬂmm

ilely.

Mal; is.a chalir infillitor affecting the central amd peripheral
nervous mmmmmapmm
Cholinesiciase Inhibition = Treatment Anlid'ule X TWO wm FOUR mg
Mwmuﬁymhmmla{ysmscymhom Repet
& 5 to 10 minnte intevals until signs of atropinksation appeac

Note io Ph

The infymation presental hertin & belicved to be steurate and reliable, but i presenqted without any wamanty, express nor
impiled. on the part of Cheminova Agro A/S.
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Nore: Malwoxon GHRJenusry 1959
Malerial Type: Analylicsl Standard Page2of3
CheminovaCode:  REF 029
Obidexime chlaride (T in)is a ph 1 entidole sod may be

Mnmnﬂmmw nmanweﬁmmmmwmh B3
I}Wclﬂnhh&nrmgaﬁdm DONOT GIVE MORPHINE

ummummmmmudm

supplemental oxygen

cawmma afm mﬂaﬁﬂaﬂl‘d@m ity ocur el
initiel improvemest. VERY CLOSE SUPERVISION OF THE PATIENT
[SINDICATED FOR AT LEAST 42 HOURS,

&2 ansmnemuﬁrt:mnf-s,;m .s.zamn mﬂmmmwmwymmﬁhn
it ebarptive material mech as hindrated ime, prwdist, Fuller's cnth oc
other ahsochend gliys, Collect the contaminated Pacelnm

provided unds¥ Disposal (see 13). Rinse orea with sod fyo,
Ml[amn-bu hyﬁvb‘silu;ﬁerbyfﬂ?ngudaﬂjﬂng&epﬂ
7. AANDLING AND ETORAGE Gl = °

7.0, Precautions o Be Teken in Bendling Surusumlmmm Semnl.

72 Pswn‘lmsln&'l’dmhswmg Storo inj deep freczer mmum&nmsmmmd
- analysia when stored wnder recommiended coaditioss.

73, l-“nde:q:hmnhumﬁm -

1 3 _zmmzmnmmmmn PROTECTION

In case of insuificiont ventilation, wear » respiralor i con formity with
local
Wardmmu! mtmlgbves,alehlsbmiehmmwm

12 womoo Ebandled tadooss, provide mechemital sxhtist wntiletion,

belw a critical paint, o firther exposare should b atlowed
until it bas deen determined by means ofBlond testy that e chalinesterass

I:vdhaxﬂmd:nmmw
Befire rmwoving gloves wash them with soap snd water, Always wash
hmtk,&eewdmwhh mpandmboﬁummﬂinau
drigking.

;" rmmmummmmmomrms

1.

92 Colwhu

93 - ’
<2

0510100 ml &1 20°C

100°C

9.15. i
mhﬁmmmhaunsbﬂmdmhmmdmhﬂgmk d without any QeSS Ao
implied on the part of Cheminova Agro A5
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Malamon GHB/Jancacy 1939

Name:
Matetial Type: Anslytical Standard Page 30f3
Cheminova Code: REF 029

16. STABILITY AND REACTIVITY
WL Conditionste AV weunwcisaa—-. -
142 H Dx sition Prody See 52
183, Materials 3o Avoid . JR— Strong alkdiz end strong oxidizing compounds,
n
ni LDy, oral, rat: 158 mpg
LDisy, decmial, rabbit: 159 mgikg
LCq, inkalation, raz ~
12, TUnknown
ii3. ol sarcinvgrnic
12, ! INFORMATION .
“l.l,.?;ml.i dab Hund fapid degradstion in'the eavi s without problems ia
Mﬂmkmﬂcmhm&mdqmmmbmnmmmwym
-Fish ﬂh-I.Cg,?wdl[FmﬁwfadTJ:) [E————— -
-l'nv:d.ebrus 24 weeks-ECg, M Jj
L nmmmnnons -
Wasie Dispasal Method ..vv- wmwerrs  Spil and waste disposal procedures in confomity with stato and locs]
regulxtions must be followsd.
Do not coniantinstc wairr, food or feed by stocage of disposal,
14 mmonmmﬁm
UN Chessificdion ... Tnxichqud,l)lme.ﬂo.s (Malaoxon), UN Ro. 2818, Class &1,
RGII, Primary Eazand: Toxde
15 BEGULATORY INFURMATION
In the BT
T R242E; Toxic in contact with skin and i svallowed.
8§28-36/37-45: Afler contect with skin, wash Frmedistely with plenty of
venicy and soap, Wear soitahle pentective elothing and ploves. In exseof
wocident or if you feel uiwell, seck medios] advics immediately (show the
. Tabel whers possible),
Tonic
16, OTHER INFORMATION
The information peeseated hereln is believed to be scourate and reliable, but & p d without any xp
mplied, an the part of Cleminova Agre AZS.
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SAFETY DATA SHEET
I'able of contents
1 &  Identification of the substance/preparation 9.4  Physical and chemical properties
and of the company/undertzking 10 &  Stability and reactivity
2% Composition/information on ingredients 11. & Toxicological information
3.4  Hamnds identification i2. &  Ecological information
4 & First aid measures 13.4  Disposal considerations
5% Fire-fighting measures 14.4  Transport information
6.4  Accidental release measures 15.#  Regulatory information
7. & Handling and storage 16. & Otler infurmati?n

8§ a Exposure controls/personal protection

Revision: Sections containing a revision or new information arc marked witha &.

I 1, & DDENTIFICATION OF THE SUBSTANCE/FREPARATION AND OF THE COMPANY/UNDERTAKING

Product name FYFANON® TECHNICAL
Intended use Active ingredient in insecticides

Manufacturer CHEMINOVA A/S
P.0O.Box 9
DK-7620 Lemvig
Denmark

Emergency (+45)97 83 53 53
telephone no.

| 2. & COMPOSITION/INFORMATION ON INGREDIENTS |

21. FYFANON?®

CAS name ... S Butanedioic acid, [(dimethoxyphosphinothioyl}thio]-,
dicthyl ester

CASno. e s s 121-75-5

IUPAC name(s) .......owwmen  Diethyl (dimethoxythiophosphorylthio)succinate
S-[1,2-Bis(ethoxycarbonylethyl] 0,0-dimethyl
phosphoro-dithicate

ISO name/EU name ... Malathion

EC no. (EINECS no.) o 204-497-7

EUindex no. ... 015-041-00-X

Empirical formula C1oH1o06PS2

Molecular weight ... v 330,36

Structural formula .. ... CH;,O-\?

P-8-CH COOC,H,

CH,O”
CH,CO0C,H,
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22. Typical content ......ccopuer.  96-97%
[ 3.4 HAZARDS IDENTIFICATION
3.1, CLASSIFICATION
BU classification ... " Xn;R22 N;R50/53; see 15.1.
(according to 6T/SAB/EEC 25 amended)
WHO classification ............  Class III: $lightly hazardous
32. Health hazards (acute and Fyfanon® {malathion) is a cholinesterase inhibitor of
chronic) low mammalian toxicity. However, sforage af too high
temperatures may induce formation of the much more
toxic and synergistic contaminant isomalathion (LDsp,
acute oral, rat, 89 mg/kg). Both malathion and
isoralathion rapidly epter the body on contact with all
skin surfaces and eyes.
Repeated exposures to cholinesterase inhibitors such as
Fyfanon® may, without warning, cause increased
susceptibility
to doses of any cholinesterase inhibitor.
33. Environmental hazards ... The substance is very foxic o aquatic organisms, see
section 12,
[ 4.+ FIRST AID MEASURES |
4.1, Signsand symptoms of Headache, nausea, vomiling, cramps, weakness, blurred
eXposure .. e ViSION, pin-point pupils, tightness in chest, laboured
breathing, nervousness, sweating, watering of eyes,
drooling or frothing of mouth and nose, muscle spasms
and coma.
4.2, Emergency and first aid
procedures
General ... e EXpoSed persons must receive prompt medical

treatment, When any of the signs of exposure occurs,
call a doctor (physician), clinic or hospital immediately.
Explain that the viciim has been exposed to malathion,
an organophosphorus insecticide, and describe his‘her
condition. Immediately remove the victim from the area
where the product is present.

Clothing contaminated with material must be removed
immediately and all skin washed thoroughly.

If breathing has stopped, immediately start artificial
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Inhalation . ... e e

Ingestion ... . mme

Eye contact ... v o

Skin contact .....ecneenn

4.3, Note to physician ..... .. ...o....

Cholinesterase inbibition —

treatment
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respiration and maintain until a physician takes charge
of the exposed person.

If experiencing any discomfort, immediately remove
from exposure, Get medical attention immediately if
symptoms develop.

If the exposed persen is conscious, make him/her vomit
quickly. Make the exposed person rinse mouth and
drink 1 or 2 glasses of water or milk if available. Let
him/her induce vomiting by touching the back of the
throat with a finger. Repeat until vomit is clear. Never
give anything by mouth to an unconscious person. Get
medical attention immediately.

Immediately flush with much water or eyewash
solution, occasionally opening eyelids, until no evidence
of chemical remains, Remove contact lenses after a few
minutes and flush again, See physician immediately.

Immediately flush with plenty of water while removing
contaminated clothing and shoes. Wash with water and
soap. See physician immediately if symptoms develop.

Fyfanon® (malathion) is a chofinesterase inhibitor
affecting the central and peripheral netrvous systems
producing respiratory depression.

Decontamination procedures such as whole body
washing, gastric lavage and administration of activated
charcoal are often required.

Antidote: If symptoms (see 4.1.) are present, administer
atropine sulphate, which often is a lifesaving antidote, in
large doses, TWO to FOUR myg intravenously or
intramuscularly as soon as possible. Repeat at 5 to 10
minute intervals until signs of atropinisation appear and
maintain full atropinisation until all organophosphate is
metabolised.

Obidoxime chloride (Toxogonin), alternatively
pralidoxime chloride (2-PAM), may be administered as
an adjunct to, but not a substitute for atropine sulphate.
Treatment with oxime should be maintained as long as
atropine sulphate is administered,
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At first sign of pulmonary oedema the patient should be
given supplcmentary oxygen and treated
symptomatically.

Relapse can oceur afier initial improvement.
VERY CLOSE SUPERVISION OF THE PATIENT IS
INDICATED FOR AT LEAST 48 HOURS,
DEPENDING CN THE SEVERITY OF POISONING.

[5 4

FIRE-FIGHTING MEASURES i

5.1

52.

53

Extinguishing media and
procedure

Hazardous decomposition
products in a fire

Unusnal fire and explosion
hazards

Dry chemical or carbon dioxide for small fires, water
spray ot foam for large fires.

Use water spray fo keep fire-exposed containers cool.
Approach fire from upwind to avoid hazardous vapours
and toxic decomposition products. Fight fire from
protected location or maximum possible distance. Avoid
heavy hose streams. Dike area to prevent water runoff,
Fitemen should wear self-contained breathing apparatus
and protective clothing.

The essential breakdown products are volatile, toxic,
malodorous, irritant and inflammable compounds such
as dimethyl sulphide, sulphwr dioxide, carbon
monoxide, carbon dioxide and phosphorus

pentoxide,

See 10.1.

{ 6. &

ACCIDENTAL RELEASE MEASURES f

8.1,

62.

Personal protection ..., ‘

Steps to be taken in case of spill

Observe all protection and safety precautions when
cleaning up spills. Depending on the magnitude of the
spill, this may mean wearing eye protection or face
mask, coveralls, protective gloves and boots when
cleaning up spifls. See section 8, Personal protection.

It is recommended to have a predetermined plan for the
handling of spills.

Stop the source of the spill if it is safe to do so, Keep
unprotected persons away from the spill area. Contain
the spill to prevent any further contamination of surface,
soil or water.
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Spills on the floor or other impetvious surface should be
contained or diked and then absorbed onto an absorptive
material such as universal binder, hydrated lime,
Fuller’s earth or other absorbent clays. Collect
contaminated absorbent in suitable containers. Rinse
area with soda lye and much water. Absorb wash liquid
onto suitable absorbent as well and collect in suitable
containers. Washings must be prevented from entering
surface water drains,

Large spills which soak into the ground should be dug
up and transferred to suitable containers.

Spills in water should be contained as much as possible
by isolation of the contaminated water, The
contaminated water must be collected and removed for
treatment or disposal. Uncontrolled discharge into water
courses must be alerted to the appropriate regulatory
body.

The used containers should be properly closed and
labelled. Refer to section 13 for disposal.

| 7. # HANDLING AND STORAGE

|

7.1, Precautions to be taken in
handling

72. Precautions to be faken in
storing

In an industrial environment it is recommended to avoid
all personal contact with the product, if possible by
using closed systems and remote gystetn condrol,
Otherwise the material should preferably be handled by
mechanical means. Adequate ventilation or local
exhaust ventilation is required. The exhaust pases
should be filtered or treated otherwise. For personal
protection in this situation, see section §.

For its use as a pesticide, first look for precantions and
personal protection measures on the officially approved
label on the packaging or for other official guidance or
policy in force. If these are lacking, see section 8.

The product is stable when stored at temperatures not

exceeding
20-25°C.
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The product should never be heated above 55°C. Local
heating above this temperature should be avoided as
well. Protect against strong heat from sunshine or othet
source, e.g. fire .

Do not contaminate water, foodstuffs, feed or seed by

storage o1
disposal.

Store in closed, labelled containers,

73. Specificuse ......oovurini The product is an active ingredient for the production of
registered pesticides which may only be used for the
applications they are registered for in accordance with a
label approved by the regulatory authorities,

7.4. Fire and explosion precautions

| 8.4 EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1. Exposure limit values
Yea
.
Malathion OSHA (USA) PEL 200 TWA 15 mg/m’ total dust; skin notation
2

ACGIH (USA) 200 TWA 10 mg/m’; skin notation; BEI
TLV 5
EU, 2000/39/EC 200 Notestablished

0

Germany, MAK 200 TWA 15 mg/m® measured as inhalable fraction of
4 the aerosol
CEILING 60 mg/m®
BAT
HSE(UK)OEL 200 8-hr TWA 10 mg/m®; skin notation
3
However, other personal exposure limits defined by
local regulations may exist and must be observed.

8.2. Personal protection . ........... When used in a closed system, personal protection
equipment will not be required. The following is meant
for other situations, when the use of a closed system is
not possible, or when it is necessary to open the system.
Consider the need to render equipment or piping
systems non-hazardous before opening.

Respiratory protection ......  The product does not automatically present an airborne

exposure concem when handled carefully due to low
vapour pressure, but in the event of a discharge of the
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Eye protection

..................................

Other protection ... .. ..

83. Work/hygienic practices ...

8.4. Environmental exposuré

controls
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material which produces a heavy vapour or mist,
workers should put on an officially approved face mask
or respiratory protection equipment with a universal
filter type including particle filter.

‘Wear chemical resistant gloves, such as barrier
laminate, butyl rubber, nitrile rubber or viton. The
breakthrough times of these materials for malathion are
unknown, but it is expected that they will give adequate
protection based on the low dermal toxicity of the
substance,

Wear safety glasses. It is recommended to have an eye
wash fountain immediately available in the workplace.

Wear coveralls or long sleeved shirt and long pants.
Wear shoes
plus socks.

Persons working with this product for a longer period
should have frequent blood tests of their cholinesterase
levels, If the cholinesterase level falls below a critical
point, no further exposure should be allowed until it has
been determined by means of blood tests that the
cholinesterase level has retumed to normal.

Keep all unprotected persons and children away from
working area.

Avoid contact with eyes, skin or clothing, Avoid
breathing vapour or mist. Before removing gloves, wash
them with water and soap. Wash thoroughly with water
and soap after bandling, Remove contaminated clothing
immediately and wash before reuse.

After work, take off'all work clothes and shoes, Shower,
using soap and water. Wear only clean clothes when
leaving job. Do not wear contaminated clothing. Wash
protective clothing and protective equipment with soap
and water after each use. Respirator should be cleaned
and flter replaced according to instructions included
with respirator.

See section 13.

| 9. & PHYSICAL AND CHEMICAL PROPERTIES |

9.1, Physical state

................................

Liquid
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9.2, Colour .. Colourless to light yellow or light pink
9.3. Odour ... . Slightly aromatic odour
94, Melting poitit ..o v 2.85°C
9.5. Boiling point . ...............  Decomposes; decomposition starts at 174°C.
156-157°C at 0.7 mm Hg
9.6. Specific gravity ....oeowowe. 123 g/ml at 20°C
9.7. Vapour pressute ......... .. 3.4x10°mmHgat25°C
14x 10" mm Hg at 45°C
9.8. Viscosity ... o 164 ¢P at 40°C
300 ¢P at 25°C
9.9. Surface tension ........coonn.  57.8 mN/m at 20°C for a saturated solation in water
9.10. Solubility in water ........... 1482 mg/l at 25°C
.11, Solubility in organic solvents  Solubility of malathion in:
Acetone > 250 g/l at 20°C
Methanol >250 gfl at 20°C
Ethyl acetate > 250 g/l at 20°C
1,2-Dichloroethane > 250 g/l at 20°C
Xylene > 250 g/l at 20°C
Heptane 57-67 g/l at 20°C
9.12. Partition coefficient n- Kow =560
octanol/water

913, pH .o When equal amounts of Fyfanon® and distilled water
are dispersed at 20°C, the pH measured in the water
phase is 3.7-3.8.

9.14. Flashpoint .... .o . 163°C (Pensky-Martens closed tester; see, however,
10.1)

9.15. Awoignition temperatuge ...  278°C

9.16. Explosive propetties ........  Not explosive

9.17. Oxidising properties ............ Not oxidising

10, STABILITY AND REACTIVITY

&

10.1. Thenmal decomposition ... Fyfanon® will decompose rapidly when heated to
temperatures above 140°C, significantly increasing the
tisk of explosion. Direct local heating such as electric
heating or by steam must be avoided.

The decomposition is dependent on time as well as
temperature due to self-accelerating exothermic and
awtocatalytic reactions. The reactions involve
rearrangements and polymerisation releasing volatile
malodorous and inflammable compounds such as
diethyl sulphide.

10.2, Hazardous decomposition Storage at too high temperatures may induce formation

products of the more toxic and synergistic contaminant

isomalathion. See also 52
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103. Maietialsto avoid ..........  Strong alkalis, amines and strong oxidising compounds.
The product can corrode iron, steel, tin plate and copper.
Fyfanon® is rapidly hydrolysed at pH > 7.0,

11. TOXICOLOGICAL INFORMATION

11.1. Acute toxicity .......... A . The product is not considered to be harmful, neither by
inhalation, in contact with skin nor if swallowed.
However, it may become harmful after storage at too
high temperatures, see 3.1,

Route(s) of - Ingestion  LDsg, acute oral, rat: approx. 5500 mg/kg*

enfry )
- Skin LDsg, acute dermal, rat: > 2000 mg/kg

- Inhalation  LCsp, inhalation, rat: > 5.2 mg/l/4 h

*) Values from 1000 to 2830 mp/kg are mentioned in literature as well as
in WHO Data Sheet No. 29, VRC/DS/77 29

11.2. Imitancy ..o v Slightly irritating to eyes and skin,

11.3. Allergic sensitisation .........  In animal tests mixed results were obtained:
Magnusson-Kligman maximisation tesi: positive
Buehler test: negative
Local Lymph Node Assay: negative.

The meaning of these results for humans canuot be fully
evaluated.

11.4. Carcinogenicity ............  IARC evaluation: The available data provide no
evidence that malathion is likely to present a
carcinogenic risk to humans

11.5. Effects on reproduction .....  No effects on fertility are found for malathion in rats
and rabbits at maternal non-toxic doses,

116. Teratogenicity .....esnn.  No indications of teratogenic effects of malathien are

found.

Malathion is not mutagenic.

11.7. Mutagenicity ... .....

12, ECOLOGICAL INFORMATION

12.1. Ecotoxicity ....... ..o, Malathion is very toxic to fish, aquatic invertebrates,
aquatic life stages of amphibians and insects, It is fess
toxic to aquatic plants, birds and soil macro- and
microorganisms,

The ecotoxicity is measured to be:

- Fish Rainbow trout (Oncorhynchus mykiss) ... ... 96 h-LCsp: 0.18 mg/l

37-day NOEC: 21 pg/l
- Daphnids (Daphnia magna) ......... ... ... 48 h-ECsg: 0.72 pg/l
Inveriebrates

21-day NOEC: 0.06 ug/l
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- Algae Green algae (Selenastrum capricormutum) 72-h ICso: 4.06 mg/1
- Birds Bobwhite quail (Colinus virginianus) ........ LDsq: 359 mg/kg
S-day dietary LCso: 3497
mgkg
Mallard duck {4nas platyrhynchos) ...... .LDsp: 1485 mg/kg
- Barthworms Eisenia foetida foetida .. - . 14-day LCsq: 613 mg/kg soil
- Bees Honey bees (Apis melly“era) ........ LDsy, acute oral; 0.38 pgfbee
Honey bees (Apis mellifera) ............. o LDy, topical: 0.27 pg/bee
12.2. Mobility .......u.comrmmmssssnirene Under normal conditions malathion is of medium

mobility in seil, but is degraded rapidly.

123 Persistence and degradability = Malathion is biodegradable, but does not fulfil the
criteria for being readily biodegradable. It undergoes
rapid degradation in the environment and in waste water
treatment plants. No adverse effects are found at
concentrations up to 100 mg/l in waste water treatment
plants. Degradation occurs both aerobically and
anaerobically, mostly biologically.

Degradation half-lives vary with circumstances, but are
usunally one to a foew days in acrobic soil and water.

12.4. Bioaccumulative potential . . Malathion is not expected to bicaccumulate. It is rapidly
metabolised and excreted (with half-life of approx. 3 days). The
measured bioconcentration factor (BCF) of malathion is 95
(average for several fish species).

13. DISPOSAL CONSIDERATIONS
&

13.1. Waste disposal method ... ~ Waste material can be removed by controlled discharge
to a waste water treatment plant. Other possible methods
of disposal are controlled incineration with flue gas
scrubbing or removal to a licensed chemical destruction
plant.

Fyfanon® can be hydrolysed in water by heating and
adjusting the pH (alkaline).

Do not contaminate water, foodstuffs, feed or seed by
storage or disposal.

13,2, - Container disposal ..........  Triple rinse (or equivalent) and offer for recycling or -
reconditioning, Alternatively, the packaging can be
punctured to make it umusable for other purposes and
then be disposed of in 2 sanitary landfiil.

Disposal of waste and packagings must always be in
accordance with all applicable local regulations.
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14, TRANSPORT INFORMATION
&
ADR/RID
CLASSIFICATION
Proper shipping name ...  Environmentally hazardous substance, liquid, n.os.
(Malathion)
Class . ... 9
UNDO. wees w3082
Packaging group ... .o 1]
IMDG CLASSIFICATION
Proper shipping name ......... Environmentally hazardous substance, liquid, n.o.s.
{Malathion)
CLASS ot v e s vt 9
UNno. ... - 3082
Packaging group ..o e 11
Marire pollutant (P/PP) ... .. Matine pollutant
JATA/NCAO
CLASSIFICATION
Proper shipping name .......... Environmentally hazardous substance, liquid, n.o.s.
{Malathion}
UN RO, o v s 3082
Packaging group ... oo, I
1S. REGULATORY INFORMATION
&
15.1. INTHE EU
Classification and labelling
{according 1o 67/548/EEC as amended):
Hazard symbols ... Xn
" Hamful  Dangerous
for the
environment
R-phrases ... oo R22-50/53: Harmful if swallowed, Very toxic to aquatic
organisms, may canse long-term adverse effects in the
aquatic environment.
S-phrases ........ ...  324-60-61: Avoid contact with skin. This material and

its container must be disposed of as hazardous waste,
Avoid release to the environment. Refer to special
instructions/safety data sheets.
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Other mentions ... To avoid risks to man and the environment, comply with
the instructions of use.
152, Regulatory status ............  The product is covered by EU chemical legislation.
16, OTHER INFORMATION
*

This material should only be used by persons who are made aware of its hazardous properties and have
been structed in the required safety precautions.

The information provided in this safety data sheet is believed to be accurate and reliable,
but uses of the product may vary and situations unforeseen by Cheminova A/S may exist.
The user of the material has to check the validity of the information under local
circumstances. '
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ATTACHMENT 4

TEST SUBSTANCE PREPARATION PROCEDURES
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TEST SUBSTANCE PREPARATION PROCEDURE

Test Substances: Malathien (syronymous with Fyfanon Technical) and

Vehicle:

A Purpose:

Malaoxon

Cotn Oil

The purpose of this procedure is to provide a method for the preparation of dosage
formulations of the test substances for oral (gavage) administration to rats on
Protocol TQC00012.

B. General Information:

1.

All formulation containers will be labeled and color-coded. Each label
will specify the protocol number, test substance identification, batch
number, concentration, dosage level, dosage group, preparation date,
expiration date and storage conditions,

Formulations (suspensions) of each test substance will be prepared daily at
the Testing Facility.

Formulations will be administered at a final dosage volume of 5 mL/kg.

Safety:

|><

Papel Pep<l |

Double nitrile gloves, uniform/lab coat, goggles o1 safety glasses
with side shields.

Dust-Mist/HEPA-filtered Mask

Half-Face Respirator

Full-Face Respirator/Positive Pressure Hood

Tyvek® Suit

Full Face Shield

Bulk TA/S will be handled in a chemical fume hood

Gloves will be washed with soap and water or sprayed with an
appropriate cleaning solution prior to removal and then disposed of
in a biohazard containez.

The test substances will be considered 100% pure for the purpose of
dosage calculations.
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TEST SUBSTANCE PREPARATION PROCEDURE

6. Sampling requirements: Cited in protocol.
7. Storage: Cited in protocol.
C. Dosage Formulation Preparation:

NOTE: Prior to dosage formulation preparation accurately
measure the required amount of the appropriate vehicle (R.O.
deionized water should be used for calibration purposes) in a
graduated cylinder and pour the required amount of vehicle into an
appropriately sized container. Carefully mark each container at the
meniscus, This mark will be used during the preparation to bring
the dosage formulations up to volume.

1. Weigh the required amount of test substance into an appropriately sized
and labeled, pre-calibrated container (See TA/S PREPARATION
CALCULATIONS).

2. QS ad with vehicle to the required volume in the pre-calibrated container

(See TA/S PREPARATION CALCULATIONS).

3. Add a magnetic stir bar to the container, place the container on a magnetic
stir piate and thoroughly mix the formulation. Continue to mix the
formulation prior to and during sampling, aliquotting and/or dosage
administration.
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TEST SUBSTANCE PREPARATION PROCEDURE

4, If necessary, aliquot the formulation into an appropriately sized and
labeled container for dosage administration. Add a magnetic stir bar to the
container, place the container on a magnetic stir plate and mix the
formulation thoroughly prior to and during dosage administration.

5. Repeat steps C1 through C4 for each concentration of'cach test substance.

Written by %‘w—jf /é% » —
Approved by: 9’"’&/1/[/ b?@ﬂ ) Mﬁg{ (5/ - ;B NC\] 02005,_

Clarification: X No Yes (See attached clarification form.)

Initials/Date: __ARD !I i3] os
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CHARLES RIVER

LABORATORIES
Preclinical Serviges

PROTOCOL TQCQ0012

ORAL (GAVAGE) REPEAT DOSE TIME OF PEAK CHOLINESTERASE
DEPRESSION STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

Amendment 1 - 16 December 2605

Objective (page 1 of the protocol):

[Effective Date: 05 December 2005] The objective of this study is to determine
the time of peak cholinesterase inhibition after repeated daily dosing of young
pre-weaning rats with Malathion and Malaoxon. There will also be an effect
study using doses of 0 (Vehicle) 50, 150 and 450 mg/kg of Malathion on PND 22
pups and evaluating erythrocyte and brain acetyl cholinesterase activity.

Reason for Change:

This change is being made to clarify the purpose of the study based on the lack of
test substance fo initially complete the repeat dose portion of the protocol.

Method and Freguency (page 9 of the protocol):

[Effective Date: 29 November 2005] Administration of the test substance
Malathion will be postponed until receipt from the Sponsor. The revised schedule
will be added by amendment.

Reason for Change;

This change is being made to postpone administration of the test substance
Malathion until receipt of the test substance from the Sponsoz.

Concentration (page 5 of the protocol):

{Effective Date: 02 December 2005] Concentration samples of the prepared
formulations will be collected on postnatal days (PNDs) 22 for each of the
malathion concentrations and stored refiigerated at the Testing Facility for

Any revisions to this finalized amendment must be made by subsequent amendment.

905 Sheehiy Drive, Bldg. A, Horsham, PA 19044 « 215,443.8710 » FAX 215.443.8587
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possible future analyses. Duplicate sampies (0.5 mL each) will be taken from the
middle of each concentration. The disposition of these samples will be
documented in the raw data.

Method and Frequency (page 9 of the protocol):

[Effective Date: 02 December 2005] Administration of the test substance
Mealathion will be conducted on posinatal days 12 and 22, rather than postnatal
day 12 through 22,

Rationale for Dosage Selection {page 10 of the protocol):

[Effective Date: 02 Decernber 2005] The dosage levels for the evaluation of the

cholinesterase levels after exposure to Malathion on postnatal day 22 were
selected based on a previous study conducted by the Sponsor using postnatal
day 12 pups and young adults, At 450 mg/kg, no mortality occcurred in the
postnatal day 12 pups; however, five of the sixteen pups were observed with
tremors prior to being sacrificed at two hours postdosage. No mortality or

adverse clinical signs were observed in the young adults.

Dosage Levels, Concentrations and Volumes (page 10 of the protocol):

[Effective Date: 02 December 2005] The dosage levels, concentrations and
volumes for the Malathion on postnatal days 12 and 22 were as follows:

Postnatal Day 12
Number Dosage
Dosage | of Pups Test Dosage Concenivation Volume
Group per Sex Substance (mg/kg/day)* {mg/mL}) Batch Nurnber
1 10 Com O & (Vehicle) 0 B-TQCO0012-A(Day.Month. Year)
I 20 Malathion 150 30 B-TQC00012-BDay. Month. Year)
Postnatal Day 22
Number Dosage
Dosage | of Pups Test Dosage Concentration Volume
Group | perSex | Substance | (mpkgiday)* | (mgimi) {ml/kg) Batch Number
I 10 Cora Oil 0 (Vehicle) 0 5 B-TQC00012-A(Day Menth. Year)
v 7 Malatirion 50 10 5 B-TQC00012-D{(Day Month. Year)
v 7 Malathion 150 30 5 B-TQC00012-B(Day. Manth, Year)
Vi1 6 Malathion 450 90 5 B-TQC00012-E(Day Month, Year)

a  Thetest substance will be considered 100% pure for the purpose of dosage calculations

Any revisions to this finalized amendment must be made by subsequent amendment.

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 » 215.443.8710 » FAX 215.443.8587
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Cholinesterase Assay — Blood and Brain Sample Collection {page 12 of the
protocol):

[Effective Date: 02 December 2005] The 0 (Vehicle), 50, 150 and 450 mg/kg
dosage levels of Malathion will be sacrificed at 2 hours postdosage and have the
RBC and brain cholinesterase levels evaluated as described in the protocol.

Reason for Change:

The above changes are being made to allow for cholinesterase levels fo be
evaluated after exposure to Malathion on postnatal day 22, rather than
cholinesterase levels after repeat exposure as was initially described in the

protocol.
Number {page 6 of the protocol):

[Effective Date: 02 December 2005] Additional litters, as described below, will
be ordered by the Testing Facility to complete the Malathion repeat dose portion
of the protocol,

Fo generation population
acclimated; Seven female rats with litters of ten pups (five male

pups and five female pups).

F1 generation population

selected for study: Six of the above litters (with five male and five
female pups) will be evaluated with Malathion
Twenty pups per sex will be dosed with
150 mg/kg/day of malathion for the duration of the
dosing period, and the remaining ten pups per sex
will be dosed with the vehicle.

Any revisions to this finalized amendment must be made by subsequent amendment.

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 » 215.443.8710 » FAX 2 5.443.8587

Page 148 of' 150



Study No. TQC00012

Protocol TQCO0012
Amendment 1

Page 4

Body Weight and Age (page 6 of the protocol):

[Effective Date: 11 December 2005] The additional litters will be ordered to
arrive at the Testing Facility on day 6 postpartum. Actual body weights will be
recorded the day after receipt and will be documented in the raw data. The weight
range will be included in the final report.

Study Schedule (page 29 of the protocol):

[Bffective Date: 02 December 2005] The study schedule for the repeat portion of
the Malathion portion of the study will be revised as follows:

13 DEC 05 Dams and Pups Arrive - Acclimation

Begins.
19 DEC 05 -29 DEC 05 Dosage Administration - Pups - Days 12

through 22 postpartum.

29 DEC 05 Dams and Pups Sacrificed on Day 22
Postpartum,

05 JAN 06 Unaudited Letter Report

25 JAN 06 Unaudited Summary Report.

Reason for Change:

This change was necessary because of an insufficient amouat of Malathion was
available to complete the study as was described in the protocol.

Any revisions to this finalized amendment must be made by subsequent amendment.

905 Shechy Drive, Bldg. A, Horsham, PA 19044 » 215.443.8710 « FAX 215.443.8587
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5. Final Report (page 15 of the protocol):

[Effective Date: 15 December 2005] The Testing Facility Quality Assurance
Unit will perform a Quality Control check of the cholinesterase data rather than a

QAU audit of the cholinesterase data.

Reason for Change:

This change was necessaty to clarify the protocol.

cﬁ/ . gé_l«{)rol—_ﬁ/g-zw 7—90%/\/ 31 %ﬂ)ﬁlﬁ% L))( [6 Dec A0US

Alan M. Hoberman, Ph.D, DABT Date  JohnF. Barnett Jr., B.S, Date
Director of Reseaich Senior Scientist
Study Director

h%%c&ﬁ %?,& /e éﬁwﬂw’%{/\.{ W /9ot _Avos~

7/ J

tie B. Vargo, B.A. Date  Terri Spanogle Date
Member, Institutional Animal Care Senior Scientist
and Use Committes Sponsor’s Representative

Any revisions to this finalized amendment must be made by subsequent amendment.

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 » 215.443.8710 « FAX 215.443.8587

Page 150 of'150




	TQC00012-FINAL REPORT-pages 1-69 of 150.pdf
	TQC00012-FINAL REPORT-pages 70-150 of 150

