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1. ABSTRACT 
 
The objective of this study was to determine the time of peak cholinesterase inhibition 
after acute dosing of postnatal day 11 (PND 11) rat pups with Malathion on erythrocyte 
and brain acetyl cholinesterase activity when the pups are sampled at various time points.   
 
Pups from fifteen litters were assigned to the study.  Eight pups of each sex were 
assigned to Group I (vehicle control) and forty pups of each sex were assigned to 
Group II (150 mg/kg).   
 
Suspensions of the test substance, malathion, in the vehicle (corn oil) or the vehicle alone 
were administered via oral gavage once to the pups on postnatal day 11 (PND 11a).  The 
dosage volume was 5 mL/kg for the test substance and the vehicle and was adjusted on 
the basis of individual body weights recorded just prior to dosage administration. 
 
Checks for viability were made twice daily.  Clinical observations were recorded daily 
before dosage administration, by chance after dosage administration and immediately 
prior to sacrifice.  Body weights were recorded the day after arrival, on the day of 
randomization and prior to dosage administration. 
 
After dosage administration on PND 11, whole blood samples were collected from each 
of the pups following decapitation (without anesthesia), and the brains were removed.  
The samples were collected at 30, 60, 80, 100 and 150 minutes postdosage for the pups 
assigned to the acute malathion dosage groups and at 60 minutes postdosage for the pups 
assigned to the vehicle dosage group.  These samples were then analyzed to determine 
red blood cell (RBC) and brain cholinesterase activity.   
 
All pups were 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 report, 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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No mortality occurred in the male or female pups. 
 
Seventeen male pups and fifteen female pups at 150 mg/kg were observed with whole 
body tremors, head tremors or body jerks or a combination of those observations.  The 
adverse clinical observations occurred anywhere between 16 minutes and 143 minutes 
after dosage administration for both of the sexes.  No additional adverse clinical signs 
were observed in the male or female pups.   
 
RBC and brain cholinesterase inhibition was observed in the 150 mg/kg male and female 
pups at all time points evaluated compared with the vehicle controls.  The greatest 
amount of brain cholinesterase inhibition (69.6% and 68.7% in the male and female pups, 
respectively) and RBC cholinesterase inhibition (75.8% and 78.0% in the male and 
female pups, respectively) was observed at 60 minutes postdosage.    
 
After consultation with EPA scientists, Cheminova and EPA agreed that the time of peak 
effect for malaoxon was 60 minutes post dose (refer to EPA letter to Cheminova dated 
December 6, 2007, in ADDENDUM 4). 
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2. OBJECTIVE 
 
The objective of this study was to determine the time of peak cholinesterase inhibition 
after acute dosing of postnatal day 11 (PND 11) rat pups with Malathion on erythrocyte 
and brain acetyl cholinesterase activity when the pups were sampled at various 
timepoints.   
 
3. METHODSa 
 
The test substance was malathion (synonymous with Fyfanon Technical).  Malathion 
(lot number 9010501) is a clear, colorless liquid.  The malathion was received from the 
Sponsor on 16 October 2007.  The expiration date is 9 November 2008.  A Certificate of 
Analysis for the test substance is available in the Protocol (ADDENDUM 1, 
Attachment 2).  The test substance was stored frozen (-20°C), protected from light.  The 
vehicle, corn oil (lot number 126K0117), a viscous yellow liquid, was received from 
Sigma-Aldrich, Inc., St Louis, MO, on 26 July 2007, and stored at room temperature.  
The expiration date is July 2012.  A Certificate of Analysis for the vehicle is available in 
ADDENDUM 2.  Formulations (suspensions) of the test substance in corn oil were 
prepared in the morning prior to dosing at the Testing Facility and stored refrigerated 
(2°C to 8°C), protected from light.  Duplicate concentration samples (0.5 mL each) were 
taken from the middle of each concentration after preparation.  These samples were 
retained refrigerated (2°C to 8°C), protected from light at the Testing Facility for possible 
future evaluation.  Homogeneity and stability data for prepared formulations in the corn 
oil vehicle bracketing the concentration tested in this study have been confirmed in a 
previous study(1). 
 
Pups from fifteen litters were assigned to two dosage groups (eight pups of each sex in 
Group I and forty pups of each sex in Group II).  Assignment to cholinesterase time 
points was documented in the raw data.  Pups were administered the test substance and/or 
vehicle on postnatal day 11 (PND 11) using a 0.5 mL Hamilton syringe.  The dosage 
levels were based on body weights recorded prior to dosage administration.  Prepared 
formulations were stirred continuously during dosage administration. 
 

Dosage Group 
Number of 

Pups per Sex Test Substance 
Dosage 

(mg/kg) a
Concentration 

(mg/mL) 

Dosage 
Volume 
(mL/kg) 

I 8 Corn Oil 0 (Vehicle) 0 5 
II 40 Malathion 150 30 5 

a. The test substance was considered 100% pure for the purpose of dosage calculations. 
 

                                                 
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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Checks for viability were made twice daily.  The litters were observed for dead pups at 
least twice daily.  The pups in each litter were counted once daily until the day of dosage 
administration.  Clinical observations were recorded on the day of delivery, PNDs 1, 4 
and 7, the day of randomization, prior to dosage administration, by chance after dosing 
and just prior to sacrifice.  Body weights were recorded on the day of delivery, PNDs 1, 4 
and 7, the day of randomization and on the day of dosage. 
 
After dosage administration on PND 11, whole blood samples were collected (0.2 to 
0.5 mL) from each of the pups assigned for cholinesterase assay at the appropriate 
timepoints following decapitation (without anesthesia).  The samples were collected at 
60 minutes postdosage from Group I and 30, 60, 80, 100 and 150 minutes postdosage 
from Group II (timing began with the gavage of the pup and ended with decapitation for 
blood collection).  Whole blood was collected into 1.3 mL EDTA-coated (lavender-top) 
tubes.  Collected blood was placed on cold packs on a tilter until processed.  Blood 
samples were processed and analyzed for RBC cholinesterase levels according to the 
Study Specific Procedure located in Attachment 5 of the protocol (ADDENDUM 1) on 
the day of collection (within two hours of sample collection).  
 
After blood sample collection, the brain was excised, and the weight was recorded.  The 
brains were stored in saline on ice until assayed for cholinesterase levels according to the 
Study Specific Procedure located in Attachment 5 of the protocol (ADDENDUM 1).  All 
brains were processed and analyzed for cholinesterase levels on the day of collection 
(within two hours of sample collection).  The pups were then discarded without further 
evaluation.   
 
4. RESULTS  
 
4.1. Mortality and Clinical Observations 

(Summaries - Tables 1 and 2; Individual Data - Tables 9 and 10) 
 
All male and female pups survived until scheduled sacrifice. 
 
A total of seventeen male pups and fifteen female pups were observed with adverse 
clinical observations after dosage administration.  In the male pups, ten pups were 
observed with whole body tremors; five pups with whole body tremors and head tremors; 
one pup with whole body tremors and body jerks; and one pup with head tremors.  In the 
female pups, six pups were observed with whole body tremors; five pups with whole 
body tremors and head tremors; two pups with body jerks; one pup with whole body 
tremors, head tremors and body jerks; and one pup with head tremors.  These 
observations occurred between 16 minutes and 143 minutes after dosage administration 
for both of the sexes.   
 
No additional adverse clinical signs were observed in the male or female pups.   
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4.2. Body Weights  
(Summaries - Tables 3 and 4; Individual Data - Tables 11 and 12) 

 
Body weights were generally comparable among the 150 mg/kg dosage group and the 
0 (Vehicle) mg/kg dosage group for both the male and female pups.   
 
4.3. Brain Cholinesterase Levels  

(Summaries - Tables 5 and 6; Individual Data - Tables 13 and 14) 
 
As summarized in Text Table 1, brain cholinesterase levels were decreased at all intervals 
examined after dosage as compared with the vehicle control rats evaluated 60 minutes 
after dosage.  The largest cholinesterase inhibition observed at 150 mg/kg occurred at 
60 minutes postdosage (69.6% and 68.7% decreases in the male and female pups, 
respectively), with comparable, but slightly smaller, decreases at 100 and 150 minutes 
(the values were between 57.9% and 65.3%).  Both sexes also had smaller decreases at 
the 80 minute interval (29.3% decrease for the male pups and 36.4% decrease for the 
female pups).   
 
Text Table 1. PND 11 Pups, Brain Cholinesterase Levels - Time-of-Peak Effect - 

Malathion 

Time 
Postdosage Group 

Dosage 
(mg/kg) Mean ChE U/G ± S.D. (n)a

Percent 
Decrease 

Compared 
with Control 

Male Pups 
60 Minutes I 0 (Vehicle) 5.932 ± 0.239 ( 8) -- 

     
30 Minutes II 150 3.083 ± 1.824 ( 8) 48.0% 

     
60 Minutes II 150 1.804 ± 1.210 ( 8) 69.6% 

     
80 Minutes II 150 4.191 ± 1.637 ( 8) 29.3% 

     
100 Minutes II 150 2.059 ± 0.769 ( 8) 65.3% 

     
150 Minutes II 150 2.353 ± 1.194 ( 8) 60.3% 

     
Female Pups 

60 Minutes I 0 (Vehicle) 6.234 ± 0.379 ( 8) -- 
     

30 Mi es nut
 

II 150 2.976 ± 2.163 ( 8) 52. % 3
    

60 Minutes II 150 1.953 ± 1.798 ( 8) 68.7% 
     

80 Minutes II 150 3.962 ± 1.408 ( 8) 36.4% 
     

100 Minutes II 150 2.625 ± 1.411 ( 8) 57.9% 
     

150 Minutes II 150 2.403 ± 0.956 ( 8) 61.5% 
a. n = The number of PND 11 pups evaluated for cholinesterase levels. 
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4.4. Red Blood Cell (RBC) Cholinesterase Levels  

(Summaries - Tables 7 and 8; Individual Data - Tables 15 and 16) 
 
As summarized in Text Table 2, RBC cholinesterase levels were decreased at all intervals 
examined after dosage as compared with the vehicle control rats evaluated 60 minutes 
after dosage.  The largest cholinesterase inhibition observed at the 150 mg/kg dose 
occurred at 60 minutes postdosage (75.8% and 78.0% decreases in the male and female 
pups, respectively), with comparable, but slightly smaller, decreases at 100 and 
150 minutes postdosage (the values were between 72.2% and 75.9%).  Both sexes had 
smaller decreases at the 80 minute interval (47.2% decrease for the male pups and 55.3% 
decrease for the female pups).   
 
Text Table 2. PND 11 Pups, RBC Cholinesterase Levels - Time-of-Peak Effect - 

Malathion 

Time 
Postdosage Group Dosage (mg/kg) Mean ChE  U/mL ± S.D. (n)a

Percent 
Decrease 

Compared 
with Control 

Male Pups 
60 Minutes I 0 (Vehicle) 2.011 ± 0.226 ( 8) -- 

     
30 Minutes II 150 0.757 ± 0.182 ( 8) 62.4% 

     
60 Minutes II 150 0.487 ± 0.242 ( 8) 75.8% 

     
80 Minutes II 150 1.061 ± 0.515 ( 8) 47.2% 

     
100 Minutes II 150 0.555 ± 0.141 ( 8) 72.4% 

     
150 Minutes II 150 0.559 ± 0.236 ( 8) 72.2% 

     
Female Pups 

60 Minutes I 0 (Vehicle) 2.192 ± 0.181 ( 8) -- 

     
30 Minutes II 150 0.783 ± 0.439 ( 8) 64.3% 

     
60 Minutes II 150 0.483 ± 0.401 ( 8) 78.0% 

     
80 Minutes II 150 0.980 ± 0.429 ( 8) 55.3% 

     
100 Minutes II 150 0.596 ± 0.212 ( 8) 72.8% 

     
150 Minutes II 150 0.529 ± 0.301 ( 8) 75.9% 

     
a. n = The number of PND 21 pups evaluated for cholinesterase levels. 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE  1 (PAGE  1):  CLINICAL OBSERVATIONS - SUMMARY - JUVENILE MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                                     I                     II  
 TEST SUBSTANCE                                CORN OIL              MALATHION 
 DOSAGE (MG/KG)a                            0 (VEHICLE)                150  
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                                      8                     40 
 
 MORTALITY                                        0                      0  
 
   WHOLE BODY:  TREMORS b                         0                     16 
 
   HEAD:  TREMORS c                               0                      6 
 
   BODY JERKS d                                   0                      1 
------------------------------------------------------------------------------------------------------------------------------------ 
 a.  Dosage occurred on postnatal day 11. 
 b.  Observed 17 to 138 minutes after dosage administration. 
 c.  Observed 57 to 143 minutes after dosage administration. 
 d.  Observed 140 minutes after dosage administration. 

Study N
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE  2 (PAGE  1):  CLINICAL OBSERVATIONS - SUMMARY - JUVENILE FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                                     I                     II  
 TEST SUBSTANCE                                CORN OIL              MALATHION 
 DOSAGE (MG/KG)a                            0 (VEHICLE)                150  
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                                      8                     40 
 
 MORTALITY                                        0                      0  
 
   WHOLE BODY:  TREMORS b                         0                     12 
 
   HEAD:  TREMORS c                               0                      7 
 
   BODY JERKS d                                   0                      3 
------------------------------------------------------------------------------------------------------------------------------------ 
 a.  Dosage occurred on postnatal day 11. 
 b.  Observed 16 to 77 minutes after dosage administration. 
 c.  Observed 54 to 139 minutes after dosage administration. 
 d.  Observed 55 to 94 minutes after dosage administration. 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE  3 (PAGE  1):  BODY WEIGHTS - SUMMARY - JUVENILE MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                                     I                     II  
 TEST SUBSTANCE                                CORN OIL              MALATHION 
 DOSAGE (MG/KG)a                            0 (VEHICLE)                150  
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                  N                   8                     40        
                                     
 BODY WEIGHT (G)              
                                     
     PND  11              MEAN±S.D.          18.7 ±  2.0            21.6 ±  2.8   
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 a.  Dosage occurred on postnatal day 11. 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE  4 (PAGE  1):  BODY WEIGHTS - SUMMARY - JUVENILE FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                                     I                     II  
 TEST SUBSTANCE                                CORN OIL              MALATHION 
 DOSAGE (MG/KG)a                            0 (VEHICLE)                150  
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                  N                   8                     40        
                                     
 BODY WEIGHT (G)              
                                     
     PND  11              MEAN±S.D.          17.0 ±  2.7            21.2 ±  2.4   
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 a.  Dosage occurred on postnatal day 11. 

Study N
o. TQ
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  5 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - JUVENILE MALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 30 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D.  0.866 ± 0.103

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D.  3.083 ± 1.824
 

 % INHIBITION b %

 60 MINUTES POSTDOSAGE:

 PUPS TESTED N 8 8

 BRAIN WEIGHT (G) MEAN±S.D. 0.866 ± 0.100 0.934 ± 0.062  

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 5.932 ± 0.239 1.804 ± 1.210  

 % INHIBITION b %

 80 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D. 0.930 ± 0.027  

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 4.191 ± 1.637  

 % INHIBITION b %
 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

II
MALATHION

150

48.0

69.6

 29.3
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  5 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - JUVENILE MALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 100 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D.  0.980 ± 0.044  

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D.  2.059 ± 0.769  

 % INHIBITION b %

 150 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D.  0.985 ± 0.036  

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D.  2.353 ± 1.194  

 % INHIBITION b %
 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

65.3

II
MALATHION

 60.3

150

Study N
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  6 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - JUVENILE FEMALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 30 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D. 0.868 ± 0.098
 

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.976 ± 2.163
 

 % INHIBITION b %

 60 MINUTES POSTDOSAGE:

 PUPS TESTED N 8 8

 BRAIN WEIGHT (G) MEAN±S.D. 0.824 ± 0.080 0.886 ± 0.054

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 6.234 ± 0.379 1.953 ± 1.798

 % INHIBITION b %

 80 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D. 0.907 ± 0.044

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 3.962 ± 1.408

 % INHIBITION b %

 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

 36.4

68.7

MALATHION
150

II

52.3
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  6 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - JUVENILE FEMALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 100 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D.  0.938 ± 0.051

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D.  2.625 ± 1.411

 % INHIBITION b %

 150 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 BRAIN WEIGHT (G) MEAN±S.D.  0.961 ± 0.045  

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D.  2.403 ± 0.956  

 % INHIBITION b %
 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

 61.5

II

150
MALATHION

57.9
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  7 (PAGE  1):  RBC CHOLINESTERASE LEVELS - SUMMARY - JUVENILE MALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 30 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D.    0.757 ± 0.182

 % INHIBITION b %

 60 MINUTES POSTDOSAGE:

 PUPS TESTED N 8 8  

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 2.011 ± 0.226 0.487 ± 0.242

 % INHIBITION b %

 80 MINUTES POSTDOSAGE:

 PUPS TESTED N -  8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 1.061 ± 0.515

 % INHIBITION b %
 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

47.2

75.8

62.4

150

II
MALATHION

Study N
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  7 (PAGE  2):  RBC CHOLINESTERASE LEVELS - SUMMARY - JUVENILE MALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 100 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 0.555 ± 0.141

 % INHIBITION b %

 150 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8  

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 0.559 ± 0.236

 % INHIBITION b %
 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

72.2

72.4

150

II
MALATHION
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  8 (PAGE  1):  RBC CHOLINESTERASE LEVELS - SUMMARY - JUVENILE FEMALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 30 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D.    0.783 ± 0.439

 % INHIBITION b %

 60 MINUTES POSTDOSAGE:

 PUPS TESTED N 8 8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 2.192 ± 0.181 0.483 ± 0.401

 % INHIBITION b %

 80 MINUTES POSTDOSAGE:

 PUPS TESTED N -  8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 0.980 ± 0.429

 % INHIBITION b %
 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

55.3

78.0

64.3
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE  8 (PAGE  2):  RBC CHOLINESTERASE LEVELS - SUMMARY - JUVENILE FEMALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE CORN OIL
 DOSAGE (MG/KG)a 0 (VEHICLE)

 100 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 0.596 ± 0.212

 % INHIBITION b %

 150 MINUTES POSTDOSAGE:

 PUPS TESTED N - 8

 CHOLINESTERASE LEVELS (UNITS/ML) MEAN±S.D. 0.529 ± 0.301

 % INHIBITION b %
 a.  Dosage occurred on postnatal day 11.
 b.  Value derived from comparison to the Vehicle Group, 60 minutes postdosage value.

75.9

72.8

150
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE  9 (PAGE  1):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - JUVENILE MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP I              CORN OIL                       0 (VEHICLE) MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
        8401                       NO ADVERSE FINDINGS                                                                               
        8402                       NO ADVERSE FINDINGS                                                                               
        8403                       NO ADVERSE FINDINGS                                                                               
        8501                       NO ADVERSE FINDINGS                                                                               
        8502                       NO ADVERSE FINDINGS                                                                               
        8503                       NO ADVERSE FINDINGS                                                                               
        8601                       NO ADVERSE FINDINGS                                                                               
        8602                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE  9 (PAGE  2):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - JUVENILE MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALATHION                      150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
        8603   PND(   11  )        WHOLE BODY:  TREMORS (28 MINUTES AFTER DOSAGE ADMINISTRATION)                 
        8701   PND(   11  )        WHOLE BODY:  TREMORS (27 MINUTES AFTER DOSAGE ADMINISTRATION) 
        8702                       NO ADVERSE FINDINGS                                                                               
        8703                       NO ADVERSE FINDINGS                                                                               
        8801   PND(   11  )        WHOLE BODY:  TREMORS (19 MINUTES AFTER DOSAGE ADMINISTRATION)  
        8802                       NO ADVERSE FINDINGS                                                                               
        8803                       NO ADVERSE FINDINGS                                                                               
        8901                       NO ADVERSE FINDINGS                                                                               
        8902                       NO ADVERSE FINDINGS                                                                               
        8903   PND(   11  )        WHOLE BODY:  TREMORS (31 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9001                       NO ADVERSE FINDINGS                                                                               
        9002   PND(   11  )        WHOLE BODY:  TREMORS (34 MINUTES AND 41 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9003                       NO ADVERSE FINDINGS                                                                               
        9101                       NO ADVERSE FINDINGS                                                                               
        9102                       NO ADVERSE FINDINGS                                                                               
        9103   PND(   11  )        WHOLE BODY:  TREMORS (17 MINUTES AFTER DOSAGE ADMINISTRATION) 
        9201                       NO ADVERSE FINDINGS                                                                               
        9202                       NO ADVERSE FINDINGS                                                                               
        9203                       NO ADVERSE FINDINGS                                                                               
        9301                       NO ADVERSE FINDINGS                                                                               
        9302                       NO ADVERSE FINDINGS                                                                               
        9303                       NO ADVERSE FINDINGS                                                                               
        9401                       NO ADVERSE FINDINGS                                                                               
        9402                       NO ADVERSE FINDINGS                                                                               
        9403                       NO ADVERSE FINDINGS                                                                               
        9501                       NO ADVERSE FINDINGS                                                                               
        9502                       NO ADVERSE FINDINGS                                                                               
        9503   PND(   11  )        WHOLE BODY:  TREMORS (65 MINUTES AFTER DOSAGE ADMINISTRATION)                        
        9601   PND(   11  )        WHOLE BODY:  TREMORS (54 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9602                       NO ADVERSE FINDINGS                                                                               
        9603                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY    
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE  9 (PAGE  3):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - JUVENILE MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALATHION                      150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
        9604   PND(   11  )        HEAD:  TREMORS (79 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9701   PND(   11  )        WHOLE BODY:  TREMORS (77 MINUTES AFTER DOSAGE ADMINISTRATION)  
               PND(   11  )        HEAD:  TREMORS (143 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9702   PND(   11  )        WHOLE BODY:  TREMORS (74 MINUTES AFTER DOSAGE ADMINISTRATION) 
               PND(   11  )        BODY JERKS (140 MINUTES AFTER DOSAGE ADMINISTRATION)   
        9703   PND(   11  )        WHOLE BODY:  TREMORS (71 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9704   PND(   11  )        WHOLE BODY:  TREMORS (66 MINUTES AFTER DOSAGE ADMINISTRATION) 
               PND(   11  )        HEAD:  TREMORS (85 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9801   PND(   11  )        WHOLE BODY:  TREMORS (24 MINUTES AND 63 MINUTES AFTER DOSAGE ADMINISTRATION) 
               PND(   11  )        HEAD:  TREMORS (89 MINUTES AND 141 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9802   PND(   11  )        WHOLE BODY:  TREMORS (60 MINUTES AND 138 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9803   PND(   11  )        WHOLE BODY:  TREMORS (25 MINUTES AFTER DOSAGE ADMINISTRATION)  
               PND(   11  )        HEAD:  TREMORS (57 MINUTES, 84 MINUTES AND 135 MINUTES AFTER DOSAGE ADMINISTRATION) 
        9804   PND(   11  )        WHOLE BODY:  TREMORS (34 MINUTES AND 81 MINUTES AFTER DOSAGE ADMINISTRATION)         
               PND(   11  )        HEAD:  TREMORS (133 MINUTES AFTER DOSAGE ADMINISTRATION) 
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE 10 (PAGE  1):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS 
 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP I              CORN OIL                       0 (VEHICLE) MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
        8404                       NO ADVERSE FINDINGS                                                                               
        8405                       NO ADVERSE FINDINGS                                                                               
        8406                       NO ADVERSE FINDINGS                                                                               
        8504                       NO ADVERSE FINDINGS                                                                               
        8505                       NO ADVERSE FINDINGS                                                                               
        8506                       NO ADVERSE FINDINGS                                                                               
        8604                       NO ADVERSE FINDINGS                                                                               
        8605                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
  

Study N
o. TQ

C
00032

Page 31 of 123



 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE 10 (PAGE  2):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALATHION                      150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
        8606   PND(   11  )        WHOLE BODY:  TREMORS (28 MINUTES AFTER DOSAGE ADMINISTRATION)                                    
        8704                       NO ADVERSE FINDINGS                                                                               
        8705                       NO ADVERSE FINDINGS                                                                               
        8706                       NO ADVERSE FINDINGS                                                                               
        8804                       NO ADVERSE FINDINGS                                                                               
        8805                       NO ADVERSE FINDINGS                                                                               
        8806                       NO ADVERSE FINDINGS                                                                               
        8904                       NO ADVERSE FINDINGS                                                                               
        8905   PND(   11  )        WHOLE BODY:  TREMORS (21 MINUTES AFTER DOSAGE ADMINISTRATION)  
        8906   PND(   11  )        WHOLE BODY:  TREMORS (25 MINUTES AND 47 MINUTES AFTER DOSAGE ADMINISTRATION) 
        9004                       NO ADVERSE FINDINGS                                                                               
        9005                       NO ADVERSE FINDINGS                                                                               
        9006                       NO ADVERSE FINDINGS                                                                               
        9104                       NO ADVERSE FINDINGS                                                                               
        9105   PND(   11  )        WHOLE BODY:  TREMORS (16 MINUTES AFTER DOSAGE ADMINISTRATION) 
        9106                       NO ADVERSE FINDINGS                                                                               
        9204                       NO ADVERSE FINDINGS                                                                               
        9205                       NO ADVERSE FINDINGS                                                                               
        9206                       NO ADVERSE FINDINGS                                                                               
        9304                       NO ADVERSE FINDINGS                                                                               
        9305   PND(   11  )        WHOLE BODY:  TREMORS (46 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9306                       NO ADVERSE FINDINGS                                                                               
        9404   PND(   11  )        WHOLE BODY:  TREMORS (30 MINUTES AFTER DOSAGE ADMINISTRATION) 
        9405                       NO ADVERSE FINDINGS                                                                               
        9406   PND(   11  )        BODY JERKS (94 MINUTES AFTER DOSAGE ADMINISTRATION) 
        9504                       NO ADVERSE FINDINGS                                                                               
        9505                       NO ADVERSE FINDINGS                                                                               
        9506                       NO ADVERSE FINDINGS                                                                               
        9605                       NO ADVERSE FINDINGS                                                                               
        9606   PND(   11  )        WHOLE BODY:  TREMORS (77 MINUTES AFTER DOSAGE ADMINISTRATION)  
               PND(   11  )        HEAD:  TREMORS (54 MINUTES AFTER DOSAGE ADMINISTRATION) 
        9607                       NO ADVERSE FINDINGS                                                                               
        9608   PND(   11  )        HEAD:  TREMORS (80 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9705                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE 10 (PAGE  3):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALATHION                      150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
        9706   PND(   11  )        WHOLE BODY:  TREMORS (24 MINUTES AFTER DOSAGE ADMINISTRATION)                                    
               PND(   11  )        HEAD:  TREMORS (75 MINUTES AND 136 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9707   PND(   11  )        WHOLE BODY:  TREMORS (73 MINUTES AFTER DOSAGE ADMINISTRATION) 
               PND(   11  )        HEAD:  TREMORS (91 MINUTES AND 138 MINUTES AFTER DOSAGE ADMINISTRATION)  
               PND(   11  )        BODY JERKS (55 MINUTES AFTER DOSAGE ADMINISTRATION)                                               
        9708   PND(   11  )        BODY JERKS (68 MINUTES AFTER DOSAGE ADMINISTRATION)                                     
        9805   PND(   11  )        WHOLE BODY:  TREMORS (42 MINUTES AND 60 MINUTES AFTER DOSAGE ADMINISTRATION)      
               PND(   11  )        HEAD:  TREMORS (90 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9806   PND(   11  )        WHOLE BODY:  TREMORS (57 MINUTES AFTER DOSAGE ADMINISTRATION)                                    
               PND(   11  )        HEAD:  TREMORS (139 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9807   PND(   11  )        WHOLE BODY:  TREMORS (34 MINUTES AND 55 MINUTES AFTER DOSAGE ADMINISTRATION) 
               PND(   11  )        HEAD:  TREMORS (136 MINUTES AFTER DOSAGE ADMINISTRATION)  
        9808                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY    

Study N
o. TQ

C
00032

Page 33 of 123



 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE 11 (PAGE  1):  BODY WEIGHTS - INDIVIDUAL DATA - JUVENILE MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #         DOSAGE GROUP I             CORN OIL                       0 (VEHICLE) MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
     8401         19.2                                                                                                               
     8402         19.6                                                                                                               
     8403         21.0                                                                                                               
     8501         20.7                                                                                                               
     8502         19.3                                                                                                               
     8503         18.2                                                                                                               
     8601         15.0                                                                                                               
     8602         16.6                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE 11 (PAGE  2):  BODY WEIGHTS - INDIVIDUAL DATA - JUVENILE MALE PUPS                                                       
 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #         DOSAGE GROUP II            MALATHION                      150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
     8603         13.8                                                                                                               
     8701         25.2                                                                                                               
     8702         22.1                                                                                                               
     8703         25.1                                                                                                               
     8801         19.3                                                                                                               
     8802         18.7                                                                                                               
     8803         18.3                                                                                                               
     8901         24.4                                                                                                               
     8902         25.5                                                                                                               
     8903         23.3                                                                                                               
     9001         17.0                                                                                                               
     9002         16.6                                                                                                               
     9003         18.0                                                                                                               
     9101         22.9                                                                                                               
     9102         22.3                                                                                                               
     9103         21.5                                                                                                               
     9201         21.5                                                                                                               
     9202         22.9                                                                                                               
     9203         21.6                                                                                                               
     9301         21.8                                                                                                               
     9302         23.0                                                                                                               
     9303         21.9                                                                                                               
     9401         22.8                                                                                                               
     9402         24.5                                                                                                               
     9403         22.2                                                                                                               
     9501         26.5                                                                                                               
     9502         25.1                                                                                                               
     9503         24.0                                                                                                               
     9601         24.5                                                                                                               
     9602         22.5                                                                                                               
     9603         22.8                                                                                                               
     9604         21.3                                                                                                               
     9701         22.7                                                                                                               
     9702         21.1                                                                                                               
     9703         21.6                                                                                                               
     9704         22.1                                                                                                               
     9801         17.2                                                                                                               
     9802         19.4                                                                                                               
     9803         19.3                                                                                                               
     9804         18.4                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY   
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE 12 (PAGE  1):  BODY WEIGHTS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #         DOSAGE GROUP I             CORN OIL                       0 (VEHICLE) MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
     8404         18.8                                                                                                               
     8405         18.4                                                                                                               
     8406         18.4                                                                                                               
     8504         19.2                                                                                                               
     8505         18.3                                                                                                               
     8506         17.7                                                                                                               
     8604         12.9                                                                                                               
     8605         12.5                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS      
 
 TABLE 12 (PAGE  2):  BODY WEIGHTS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #         DOSAGE GROUP II            MALATHION                      150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
     8606         15.0                                                                                                               
     8704         22.5                                                                                                               
     8705         22.5                                                                                                               
     8706         23.0                                                                                                               
     8804         18.6                                                                                                               
     8805         18.5                                                                                                               
     8806         17.7                                                                                                               
     8904         24.1                                                                                                               
     8905         22.4                                                                                                               
     8906         23.7                                                                                                               
     9004         17.6                                                                                                               
     9005         17.3                                                                                                               
     9006         17.4                                                                                                               
     9104         21.9                                                                                                               
     9105         22.0                                                                                                               
     9106         21.0                                                                                                               
     9204         23.7                                                                                                               
     9205         23.0                                                                                                               
     9206         22.8                                                                                                               
     9304         21.3                                                                                                               
     9305         21.1                                                                                                               
     9306         22.0                                                                                                               
     9404         23.2                                                                                                               
     9405         22.4                                                                                                               
     9406         21.1                                                                                                               
     9504         23.9                                                                                                               
     9505         24.7                                                                                                               
     9506         24.0                                                                                                               
     9605         22.3                                                                                                               
     9606         22.2                                                                                                               
     9607         23.2                                                                                                               
     9608         21.8                                                                                                               
     9705         22.1                                                                                                               
     9706         22.3                                                                                                               
     9707         21.8                                                                                                               
     9708         22.3                                                                                                               
     9805         18.4                                                                                                               
     9806         18.7                                                                                                               
     9807         17.0                                                                                                               
     9808         18.1                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 13 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE MALE PUPS      

   PUP #   DOSAGE GROUP I         CORN OIL    0 (VEHICLE) MG/KG
 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
 60 MINUTES POSTDOSAGE

8401 0.964 5.869
8402 0.926 6.094
8403 0.965 6.371
8501 0.915 5.850
8502 0.842 5.906
8503 0.857 6.045
8601 0.670 5.713
8602 0.791 5.604

Study N
o. TQ

C
00032

Page 38 of 123



 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 13 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE MALE PUPS      

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
 30 MINUTES POSTDOSAGE

8603 0.687 X LOW
0.687 0.719

8701 0.756 4.699
8702 0.986 3.975
8703 0.972 1.198
8801 0.864 X LOW

0.864 1.049
8802 0.928 3.566
8803 0.870 4.030
8901 0.866 5.425

 60 MINUTES POSTDOSAGE
8902 0.975 4.544
8903 1.010 1.787
9001 0.931 1.631
9002 0.816 0.859
9003 0.870 1.370
9101 0.943 1.300
9102 0.957 2.232
9103 0.967 X LOW

0.967 0.710
 80 MINUTES POSTDOSAGE

9201 0.918 5.445
9202 0.918 1.728
9203 0.894 4.286
9301 0.933 5.681
9302 0.933 6.227
9303 0.971 4.756
9401 0.964 2.753
9402 0.906 2.654

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 LOW = REPORTED VALUE IS BELOW THE LOWEST STANDARD.
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 13 (PAGE  3):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE MALE PUPS      

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
 100 MINUTES POSTDOSAGE

9403 0.919 3.280
9501 1.034 2.740
9502 0.989 2.008
9503 0.998 1.957
9601 1.027 1.035
9602 1.002 1.078
9603 0.927 1.938
9604 0.946 2.439

 150 MINUTES POSTDOSAGE
9701 1.036 2.649
9702 0.986 4.528
9703 0.944 3.403
9704 0.972 2.356
9801 0.936 1.210
9802 0.974 X DNR

0.974 1.735
9803 1.020 2.116
9804 1.011 0.830

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 DNR = DUPLICATE ANALYSIS OF THE SAME SAMPLE DOES NOT MEET REPRODUCIBILITY CRITERIA.
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 14 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS      

   PUP #   DOSAGE GROUP I         CORN OIL    0 (VEHICLE) MG/KG
 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
 60 MINUTES POSTDOSAGE

8404 0.887 6.694
8405 0.932 6.796
8406 0.838 6.151
8504 0.845 6.463
8505 0.871 5.832
8506 0.797 5.950
8604 0.698 5.820
8605 0.724 6.167
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 14 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS      

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
 30 MINUTES POSTDOSAGE

8606 0.677 X LOW
0.677 0.692

8704 0.949 1.215
8705 0.879 X LOW

0.879 1.037
8706 0.976 X LOW

0.976 1.068
8804 0.881 5.828
8805 0.798 4.932
8806 0.835 4.904
8904 0.948 4.135

 60 MINUTES POSTDOSAGE
8905 0.927 1.082
8906 0.914 0.817
9004 0.805 1.148
9005 0.854 6.127
9006 0.830 1.485
9104 0.873 2.787
9105 0.924 X LOW

0.924 0.863
9106 0.962 1.318

 80 MINUTES POSTDOSAGE
9204 0.937 3.313
9205 0.852 2.259
9206 0.955 3.949
9304 0.930 5.483
9305 0.869 6.036
9306 0.847 3.019
9404 0.926 2.591
9405 0.942 5.043

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 LOW = REPORTED VALUE IS BELOW THE LOWEST STANDARD.
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 TABLE 14 (PAGE  3):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS      

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
 100 MINUTES POSTDOSAGE

9406 0.918 5.113
9504 0.902 4.571
9505 0.967 1.817
9506 0.939 2.199
9605 1.049 1.977
9606 0.891 1.301
9607 0.937 1.700
9608 0.900 2.320

 150 MINUTES POSTDOSAGE
9705 1.032 2.034
9706 0.969 2.144
9707 0.961 2.646
9708 0.960 4.529
9805 0.944 2.363
9806 0.988 1.345
9807 0.870 2.458
9808 0.962 X DNR

0.962 1.703
 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 DNR = DUPLICATE ANALYSIS OF THE SAME SAMPLE DOES NOT MEET REPRODUCIBILITY CRITERIA.
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 TABLE 15 (PAGE  1):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE MALE PUPS

   PUP #   DOSAGE GROUP I               CORN OIL    0 (VEHICLE) MG/KG
 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
 60 MINUTES POSTDOSAGE

8401 1.956
8402 2.280
8403 1.613
8501 2.235
8502 1.922
8503 2.173
8601 2.081
8602 1.826
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 15 (PAGE  2):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE MALE PUPS

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
 30 MINUTES POSTDOSAGE

8603 X LOW
0.675

8701 0.655
8702 0.645
8703 X DNR

0.677
8801 X LOW

0.522
8802 0.998
8803 0.854
8901 1.028

 60 MINUTES POSTDOSAGE
8902 0.993
8903 0.379
9001 0.379
9002 0.301
9003 0.354
9101 X DNR

0.660
9102 0.558
9103 0.275

 80 MINUTES POSTDOSAGE
9201 1.432
9202 0.451
9203 1.051
9301 1.227
9302 2.065
9303 0.887
9401 0.645
9402 0.733

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 DNR = DUPLICATE ANALYSIS OF THE SAME SAMPLE DOES NOT MEET REPRODUCIBILITY CRITERIA.
 LOW = REPORTED VALUE IS BELOW THE LOWEST STANDARD.
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 15 (PAGE  3):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE MALE PUPS

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
 100 MINUTES POSTDOSAGE

9403 0.786
9501 0.474
9502 X DNR

0.630
9503 0.496
9601 X DNR

0.471
9602 0.364
9603 0.508
9604 X DNR

0.712
 150 MINUTES POSTDOSAGE

9701 0.717
9702 0.972
9703 X DNR

0.770
9704 0.450
9801 X DNR

0.358
9802 X DNR
9802 0.313
9803 0.527
9804 X DNR

0.367
 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 DNR = DUPLICATE ANALYSIS OF THE SAME SAMPLE DOES NOT MEET REPRODUCIBILITY CRITERIA. Study N
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 16 (PAGE  1):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS

   PUP #   DOSAGE GROUP I               CORN OIL    0 (VEHICLE) MG/KG
 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE

60 MINUTES POSTDOSAGE
8404 2.458
8405 2.109
8406 1.955
8504 2.386
8505 2.129
8506 2.354
8604 X DNR

X DNR
2.081

8605 2.066
 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 DNR = DUPLICATE ANALYSIS OF THE SAME SAMPLE DOES NOT MEET REPRODUCIBILITY CRITERIA.
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 16 (PAGE  2):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
 30 MINUTES POSTDOSAGE

8606 X LOW
0.332

8704 X LOW
0.453

8705 X DNR
0.545

8706 X LOW
0.518

8804 1.711
8805 0.922
8806 0.948
8904 0.837

 60 MINUTES POSTDOSAGE
8905 0.292
8906 0.237
9004 0.219
9005 1.444
9006 0.372
9104 0.519
9105 X DNR

0.444
9106 0.339

 80 MINUTES POSTDOSAGE
9204 0.701
9205 0.502
9206 0.860
9304 1.408
9305 1.743
9306 X DNR

1.052
9404 0.540
9405 1.032

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 DNR = DUPLICATE ANALYSIS OF THE SAME SAMPLE DOES NOT MEET REPRODUCIBILITY CRITERIA.
 LOW = REPORTED VALUE IS BELOW THE LOWEST STANDARD.
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 PROTOCOL TQC00032:  ORAL (GAVAGE) ACUTE DOSE TIME OF PEAK CHOLINESTERASE DEPRESSION STUDY OF MALATHION IN JUVENILE RATS 

 TABLE 16 (PAGE  3):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - JUVENILE FEMALE PUPS

   PUP #   DOSAGE GROUP II   MALATHION 150 MG/KG
 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
 100 MINUTES POSTDOSAGE

9406 1.023
9504 0.785
9505 X DNR

0.555
9506 0.405
9605 0.419
9606 X DNR

0.492
9607 0.613
9608 0.474

 150 MINUTES POSTDOSAGE
9705 0.330
9706 0.398
9707 0.506
9708 1.238
9805 0.571
9806 0.296
9807 0.404
9808 0.492

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES.
 DNR = DUPLICATE ANALYSIS OF THE SAME SAMPLE DOES NOT MEET REPRODUCIBILITY CRITERIA.
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ADDENDUM 3 - ENVIRONMENTAL AND HUSBANDRY REPORTS 
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FEED ANALYSES 
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WATER ANALYSES 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY     
WASHINGTON, D.C. 20460 

 
 

                                                                                                                 OFFICE OF PESTICIDE PROGRAMS, 
                   SPECIAL REVIEW & REGISTRATION DIVISION 

                                  
                       
December 6, 2007  
 
Paul Whatling 
Senior Manager of Regulatory Science 
Cheminova, Inc. 
 
 
RE:   Protocols for single-dose comparative cholinesterase study with malathion and   

malaoxon. 
 
Dear Paul, 
 
 On November 5, 2007 Cheminova submitted the results of a repeat cholinesterase 
(ChE) time to peak effect (TTPE) study with malathion.  Cheminova asked the Agency to 
review this study and evaluate their assertion that the results of this study support a TTPE 
value for malathion of 60 minutes.  Additionally, Cheminova presented their overall 
design for an upcoming comparative cholinesterase study with malathion and malaoxon, 
scheduled to begin on December 4, 2007.  Subsequent electronic and telephonic 
communication between the Agency and Cheminova concerned the TTPE value for 
malathion, and the appropriate dose levels for the animals in the study to be treated with 
malathion and malaoxon.  The TTPE values will be used in the comparative 
cholinesterase study as sampling time points.  Cheminova and the Agency have reached 
agreement on the disputed design parameters for the comparative ChE study, the agreed 
upon values are summarized below. 
 
Design Parameters: 
 
Time of Peak Effect for Malaoxon:  60 minutes for malaoxon (both RBC and brain 
ChE)  
  
Time of Peak Effect for Malathion:  60 minutes for malathion (both RBC and brain 
ChE) 
 
Dose Levels:  Dose levels of 0, 10, 25, 50, 100, 150 mg/kg are to be used for malathion. 
Dose levels of 0, 1, 3.5, 7, 10, 12.5 mg/kg will be used for malaoxon. 
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    Sincerely, 
 
 
     
 

Eric Miederhoff 
Chemical Review Manager 
U.S. Environmental Protection Agency 
Office of Pesticide Programs 
Special Review and Reregistration Division (7508P) 
(703) 347-8028 
Fax (703) 308-7070 
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