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2. QUALITY ASSURANCE STATEMENT 
 
 
Protocol: TQC00017 
 
This study has been inspected by the Quality Assurance Unit to assure conformance with 
the Good Laboratory Practice (GLP) regulations promulgated by the U.S. Environmental 
Protection Agency; the Organisation for Economic Co-operation and Development; and 
the Japanese Ministry of Agriculture, Forestry and Fisheries. Reports were submitted in 
accordance with Standard Operating Procedures as follows:  
 

QA INSPECTION DATES 
 

  Date(s) Findings Submitted to: 
 

Date(s) of 
Inspection 

 
Phase(s) 
Inspected 

 
 

Study Director 

 
Study Director 
Management 

    
24 JAN 06 
22 JUN 07 
12 NOV 07 

Protocol 24 JAN 06 
22 JUN 07 
12 NOV 07 

24 JAN 06 
22 JUN 07 
12 NOV 07 

04 DEC 07 Amendment 1 04 DEC 07 04 DEC 07 

10 DEC 07 Amendment 2 10 DEC 07 10 DEC 07 

26 DEC 07 Amendment 3 26 DEC 07 26 DEC 07 

05 FEB 08 Amendment 4 05 FEB 08 05 FEB 08 

04 DEC 07 Test Substance 
Preparation 

05 DEC 07 05 DEC 07 

04 DEC 07 Test Article 
Administration 

07 DEC 07 07 DEC 07 

04 DEC 07 Blood/Brain Collection 07 DEC 07 07 DEC 07 

07 DEC 07 Cholinesterase 
Evaluation 

07 DEC 07 07 DEC 07 

07 & 08 JAN 08 Formulation Data 08 JAN 08 08 JAN 08 

08 JAN 08 In-Life Data 09 JAN 08 09 JAN 08 
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3. SUMMARY AND CONCLUSION 
 
The objective of this study was to compare the effect of acute dosing of young pre-
weanling rats with Malathion and Malaoxon on erythrocyte and brain acetyl 
cholinesterase activity when the pups were sampled at the time of peak effect.  The study 
was designed to provide data for both compounds that can be compared using the 
Environmental Protection Agency’s (EPA) benchmark dose modeling methodology.   
 
3.1. Summary 
 
Twenty-four litters with six male and six female pups per litter were assigned to this 
study.  The pups from twelve of these litters were assigned to the Malathion dosage 
groups, and the other twelve litters were assigned to the Malaoxon dosage groups.  The 
pups from the twelve litters assigned to the malathion dosage groups were administered 
one of the following dosages:  0 (Vehicle), 10, 25, 50, 100 and 150 mg/kg corresponding 
to Groups I through VI for malathion.  The pups from the other twelve litters were 
assigned to the vehicle control and malaoxon dosage groups:  0 (Vehicle), 1.0, 3.5, 7.0, 
10.0 and 12.5 mg/kg corresponding to Groups I through VI for malaoxon.  Suspensions 
of the test substances 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 both test substances and the vehicle. 
 
Checks for viability were made twice daily.  Clinical observations were recorded daily 
before dosage administration, by chance after dosage administration and prior to 
sacrifice.  Body weights were recorded 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 60 minutes postdosage for the pups assigned to both the 
malaoxon and malathion dosage groups as well as the pups assigned to the vehicle dosage 
groups.  These samples were then analyzed for red blood cell (RBC) and brain 
cholinesterase levels.   
 
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 Guidlelines of the U.S. Environmental Protection 
Agency (EPA).  This same day is designated postnatal day 1 (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 postnatal day 1 (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 postnatal days match the EPA guideline. 
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No mortality occurred in the malaoxon or malathion dosage groups.   
 
In the pups administered malaoxon, slight whole body tremors were observed in male and 
female pups at 10.0 mg/kg and the male pups at 12.5 mg/kg.  The male and female pups 
administered malathion were observed with slight or moderate whole body tremors at 
100 and 150 mg/kg, and the female pups at 150 mg/kg were also observed with body 
jerks.   
 
No effects on body weights were observed in either the malaoxon or malathion dosage 
groups.   
 
Brain cholinesterase levels in the pups administered malaoxon were reduced or 
statistically significantly reduced in the male pups at 7.0 mg/kg and higher and the female 
pups at 10 and 12.5 mg/kg compared with controls.  The male and female pups 
administered malaoxon at dosage levels of 3.5 mg/kg and higher also had statistically 
significantly reduced RBC cholinesterase levels compared with controls. 
 
Brain cholinesterase levels were statistically significantly reduced in both the male and 
female pups administered malathion at dosage levels of 100 and 150 mg/kg as compared 
with the vehicle control groups.  RBC cholinesterase levels were statistically significantly 
reduced in both the male and female pups administered malathion at dosage levels of 
50 mg/kg and higher, and also in the female pups administered 25 mg/kg compared with 
controls.    
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4. DESCRIPTION OF TEST PROCEDURES 
 
4.1. Conduct of Study 
 
4.1.1. Sponsor 
 
Cheminova A/S, P.O. Box 9, DK-7620 Lemvig, DENMARK 
 
4.1.2. Testing Facility 
 
Charles River Laboratories Preclinical Services, 905 Sheehy Drive, Building A, 
Horsham, PA 19044, USA 
 
4.1.3. Study Number 
 
TQC00017 
 
4.1.4. Objective of the Study 
 
The objective of this study was to compare the effect of acute dosing of young pre-
weanling rats with Malathion and Malaoxon on erythrocyte and brain acetyl 
cholinesterase activity when the pups were sampled at the time of peak effect.  The study 
was designed to provide data for both compounds that can be compared using 
EPA’s benchmark dose modeling methodology.   
 
4.1.5. Study Design 
 
The requirements of the U.S. Environmental Protection Agency (EPA)(1,2) and 
Organisation for Economic Co-operation and Development (OECD)(3) were used as the 
basis for study design.  The study design was discussed with and approved by EPA as 
required by the Generic Data Call-In (DCI) issued in October, 2004 (GDCI-057701-
24675). 
 
4.1.6. Ownership of the Study 
 
The Sponsor owns the study.  All raw data, analyses, reports and preserved tissues are the 
property of the Sponsor. 
 
4.1.7. Study Monitor 
 
Judith Hauswirth, Ph.D. (Toxicology Consultant) 
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4.1.8. Sponsor’s Representative 
 
Terri Spanogle (Senior Scientist, Cheminova, Inc., 1600 Wilson Blvd, Suite 700, 
Arlington, VA  22209, USA) 
 
4.1.9. Study Director 
 
John F. Barnett, Jr., B.S. (Senior Scientist) 
Address as cited previously for Testing Facility. 
 
4.1.10. Principal Scientist 
 
Julian Gulbinski III, B.S., M.B.A. (Scientist) 
 
4.1.11. Technical Performance 
 
4.1.12. Charles River Laboratories Preclinical Services 
 
4.1.12.1. Pennsylvania  
 
Matthew J. Vaneman, B.S. (Director of Operations) 
Daniel E. Fisher, B.S. (Study Supervisor) 
Michael R. Mason, B.A. (Research Technician) 
Jessica Y. Chan, B.S. (Necropsy Laboratory Technician) 
Eurika L. Gray, B.S. (Formulation Laboratory Technician) 
 
4.1.12.2. Massachusetts 
 
Peggy Buxton, B.S. (Principal Investigator) - Concentration and homogeneity analyses 
 
4.1.13. Report Preparation 
 
John F. Barnett, Jr., B.S.  
Emily J. Wash, B.A. (Study Coordinator) 
Scott A. Johnson, B.S. (Study Coordinator) 
 
4.1.14. Report Review 
 
Alan M. Hoberman, Ph.D., DABT, Fellow ATS (Director of Research) 
 
4.1.15. Date Protocol Signed 
 
3 December 2007 
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4.1.16. Dates of Technical Performance 
 
Experimental Start Date (EPA) 04 DEC 07 
Experimental Start Date (OECD) 04 DEC 07 
Experimental Completion Date 
   (OECD/EPA) 18 DEC 07 
 
4.1.16.1. Malaoxon 
 
Rat Arrival 20 NOV 07 
Dosage, Sacrifice and  
Cholinesterase Evaluation - (PNDa 11) 04 DEC 07 
 
4.1.16.2. Malathion 
 
Rat Arrival 20 NOV 07 
Dosage, Sacrifice and  
Cholinesterase Evaluation - (PND 11) 07 DEC 07 
 
4.1.17. Records Maintained 
 
The original report, raw data and reserve samples of the bulk test substances and bulk 
vehicle are retained in the archives of the Testing Facility.  Any preserved tissues are 
retained in the archives of the Testing Facility for two years after the mailing of the draft 
final report, after which time the Sponsor will decide their final disposition.  Unused 
prepared formulations were discarded at the Testing Facility.  Backup samples will be 
discarded at the Testing Facility upon approval of the Sponsor’s Representative.  
Disposition of the remaining bulk test substance will be documented in the raw data. 
 

                                                 
a. PND is an abbreviation used for postnatal day. 
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4.2. Test Substance and Vehicle Information 
 

Test Substance Information 
Malaoxon  

Description: Clear liquid Purity: 97.7% 

Storage: Frozen (at least -20°C), protected 
from light Supplier: Sponsor 

Batch Number CAS Number Date Received Retest Date 
849-BSe-42C 1634-78-2 22 DEC 05 04 MAR 09 

Malathion (synonymous with Fyfanon Technical) 
Description: Clear liquid Purity: 96.0% 

Storage: Frozen (at least -20°C), protected 
from light Supplier: Sponsor 

Lot Number CAS Number Date Received Retest Date 
9010501 121-75-5 16 OCT 07 09 NOV 08 

 
Vehicle Information 

Name Description Lot Number Supplier Date Received Storage Expiration Date

Corn Oil Clear, yellow-
green liquid 126K0117 

Sigma 
Aldrich, 

Inc.a 
27 AUG 07 RT JUL 12 

a. Sigma Aldrich, Inc., St. Louis, MO, USA 
RT - Room Temperature 
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Sampling 
Bulk Test Substance Reserve 

Sample Size: 0.5 g  
Test Substance Lot Number Date Sampled Storage Conditions Date Archived 

Malathion 9010501 08 JAN 08 F, PL 09 JAN 08 
Malaoxon 849-BSe-42C 08 JAN 08 F, PL 09 JAN 08 

Vehicle Reserve 
Sample Size: 5 mL  

Name Date Sampled Storage Conditions Date Archived 
Corn oil 08 JAN 08 RT 09 JAN 08 

Concentration and Homogeneitya 

Sample Size: 1.0 mL  
Malathion 

Date Sampled Date Shipped Recipient Shipping Conditions Purpose 

07 DEC 07 10 DEC 07 Charles River 
Laboratories, MAb R, PL C, H 

Malaoxon 
Date Sampled Date Shipped Recipient Shipping Conditions Purpose 

04 DEC 07 04 DEC 07 Charles River 
Laboratories, MAb R, PL C, H 

a. Quadruplicate samples were taken from the top, middle and bottom of each concentration on the day 
of preparation.  Two samples from each quadruplicate set were shipped for analysis to the Charles 
River Laboratories Preclinical Services, Massachusetts analytical laboratory; the remaining samples 
were retained at the Testing Facility as backup samples and stored refrigerated (2°C to 8°C).  Only 
concentration analyses were performed on the samples from the vehicle group. 

b. Charles River Laboratories Preclinical Services, Shrewsbury, MA, USA 
RT - Room temperature 
F - Frozen (at least -20°C) 
R - Refrigerated (2°C to 8°C) on cold packs 
PL - Protected from light 
C - Concentration 
H - Homogeneity 
 
4.2.1. Special Handling Instructions 
 
Double nitrile gloves, full faced positive pressure hood, appropriate eye protection and 
Tyvek® suit were worn during formulation preparation and dosage administration.  Bulk 
test substances were handled in a chemical fume hood.  Gloves were 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 
were followed. 
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4.2.2. Analysis of Purity 
 
Information to document or certify the identity, composition, strength, purity and stability 
of the test substances was provided by the Sponsor to the Testing Facility.  Certificates of 
Analysis for both malathion and malaoxon are attached to the protocol 
(ATTACHMENT 2) and are available in APPENDIX 1. 
 
Neither the Sponsor nor the Study Director was aware of any potential contaminants 
likely to have been present in the vehicle that would have interfered with the results of 
this study.  A Certificate of Analysis is available in APPENDIX 3. 
 
4.3. Test Substance Preparation and Storage Conditions 
 
Suspensions of each test substance were prepared once on the morning prior to dosing at 
the Testing Facility.  Prepared suspensions were stored refrigerated (2°C to 8°C), 
protected from light. 
 
4.3.1. Analytical Results 
 
Stability data for the prepared formulations in the corn oil vehicle bracketing the 
concentrations in this study are on file with the Sponsor [Huntingdon Life 
Sciences (HLS) Study No. CHV 0121/053810 (MRID 46756705)4 and HLS Report 
CHV 066/013331 (MRID 45646401)5] and were not determined during the conduct of 
this study.  Results of concentration and homogeneity analyses are available in 
APPENDIX 4. 
 
4.4. Test System 
 
4.4.1. Species/Strain 
 
Crl:CD(SD) Rat 
 
4.4.2. Supplier (Source) 
 
Charles River Laboratories, Inc., Portage, MI, USA. 
 
4.4.3. Sex 
 
Male and female (Note:  F0 generation dams were provided by the Supplier to maintain 
the F1 generation pups and were not considered part of the Test System.) 
 
4.4.4. Rationale for Test System 
 
The Crl: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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4.4.5. Test System Data 
 
Number of Damsa 51 
Weight (g) the Day After Arrival 230 - 369 
Number of Pups Assigned to Study 288 
Date of Birth 24 NOV 07 - 26 NOV 07 
Weight (g) at Study Assignment (PND 11) 8.2 - 24.6 
 
4.4.6. Method of Randomization 
 
4.4.6.1. Dams 
 
The female rats were naturally bred at the Supplier's facility by breeder male rats of the 
same source and strain.  The female rats were shipped to arrive at the Testing Facility on 
gestation days 16 and 18 (DGs 16 and 18).  The day of pup delivery was designated day 
0 of lactation (postnatal). 
 
4.4.6.2. F1 Generation Pups 
 
On PNDs 9 or 10, twenty-four litters of approximately twelve pups per litter (six males 
and six females) were assigned to study.  The pups from twelve of these litters were 
assigned to the Malathion dosage groups, and the other twelve litters were assigned to the 
Malaoxon dosage groups.  One male and one female pup from each of the litters were 
assigned to each of six respective dosage groups.  The pups were of good general 
health (no adverse clinical signs) following physical examination of the pups and 
adequate body weights.  Cross-fostering was performed when there was an insufficient 
number of male and/or female pups within the litter.   
 

                                                 
a. See APPENDIX 2 (DEVIATIONS FROM THE PROTOCOL AND THE 

STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY, 
Item 1). 
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The pups in the Malaoxon groups were assigned to the following dosage group: 
 

Paw Tattoo Dosage Group Assignment 
Male Paw Tattoo 1 0 (Vehicle) mg/kg 
Male Paw Tattoo 2 1.0 mg/kg 
Male Paw Tattoo 3 3.5 mg/kg 
Male Paw Tattoo 4 7.0 mg/kg 
Male Paw Tattoo 5 10.0 mg/kg 
Male Paw Tattoo 6 12.5 mg/kg 

Female Paw Tattoo 7 0 (Vehicle) mg/kg 
Female Paw Tattoo 8 1.0 mg/kg 
Female Paw Tattoo 9 3.5 mg/kg 

Female Paw Tattoo 10 7.0 mg/kg 
Female Paw Tattoo 11 10.0 mg/kg 
Female Paw Tattoo 12 12.5 mg/kg 

 
The pups in the Malathion groups were assigned to the following dosage group: 

 
Paw Tattoo Dosage Group Assignment 

Male Paw Tattoo 1 0 (Vehicle) mg/kg 
Male Paw Tattoo 2 10 mg/kg 
Male Paw Tattoo 3 25 mg/kg 
Male Paw Tattoo 4 50 mg/kg 
Male Paw Tattoo 5 100 mg/kg 
Male Paw Tattoo 6 150 mg/kg 
emale Paw Tattoo 7 0 (Vehicle) mg/kg 

Female Paw Tattoo 8 10 mg/kg 
Female Paw Tattoo 9 25 mg/kg 

Female Paw Tattoo 10 50 mg/kg 
Female Paw Tattoo 11 100 mg/kg 
Female Paw Tattoo 12 150 mg/kg 

 
4.4.7. System of Identification 
 
4.4.7.1. Dams 
 
Female rats were assigned temporary animal numbers at receipt.  The rats were 
permanently identified using Monel® self-piercing ear tags upon litter assignment to 
study.  Cage tags were marked with the study number, permanent rat number, sex, 
generation, test substance identification, group number and dosage level. 
 
4.4.8. Neonatal Rats 
 
On PNDs 9 or 10, pups selected for study were individually identified by tattoo using a 
syringe and needle with AIMS Black Pigment #242, AIMS, Inc. (Lot No. D0407A; 
Expiration Date 30 April 2009), Piscataway, NJ, USA according to the Standard 
Operating Procedures of the Testing Facility.  Ink was injected under the skin of the paws 
to identify individual pups.  Cage tags were marked with the study number, permanent rat 
number, sex, generation, test substance identification, group number and dosage level. 
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4.5. Husbandry 
 
4.5.1. Research Facility Registration 
 
USDA Registration No. 14-R-0144 under the Animal Welfare Act, 7 U.S.C. 2131 et seq. 
 
4.5.2. Study Room 
 
The study room was maintained under conditions of positive airflow relative to a hallway 
and independently supplied with a minimum of ten changes per hour of 100% fresh air 
that had been passed through 99.97% HEPA filters.  Room temperature and humidity 
were monitored constantly throughout the study.  Room temperature was targeted at 64°F 
to 79°F (18°C to 26°C); relative humidity was targeted at 30% to 70%a. 
 
4.5.3. Housing 
 
Each dam with a litter of male and female pups was housed in a common nesting box 
during the postnatal period.  All cage sizes and housing conditions were in compliance 
with the Guide for the Care and Use of Laboratory Animals(6). 
 
4.5.4. Light 
 
An automatically controlled 12-hours light:12-hours dark fluorescent light cycle was 
maintained.  Each dark period began at 1900 hours (± 30 minutes). 
 
4.5.5. Sanitization 
 
Cages were changed once during the study.  Bedding was changed as often as necessary 
to keep the rats dry and clean. 
 
4.5.6. Diet 
 
Rats were given ad libitum access to Certified Rodent Diet® #5002 (PMI® Nutrition 
International, Inc., St. Louis, MO, USA) in individual feeders.   
 
4.5.7. Diet Analysis 
 
Analyses were routinely performed by the feed supplier.  No contaminants at levels 
exceeding the maximum concentration for certified feed or deviations from expected 
nutritional requirements were detected by these analyses.  Copies of the results of the 
feed analyses are available in the raw data and in APPENDIX 5. 
 

                                                 
a. See APPENDIX 5 (ENVIRONMENTAL AND HUSBANDRY REPORTS). 
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Neither the Sponsor nor the Study Director is aware of any potential contaminants likely 
to have been present in the feed that would have interfered with the results of this study. 
 
4.5.8. Water 
 
Local water that had been processed by passage through a reverse osmosis 
membrane (R.O. water) was available to the rats ad libitum from individual water 
bottles attached to the nesting boxes.  Chlorine was added to the processed water as a 
bacteriostat. 
 
4.5.9. Water Analysis 
 
The processed water is analyzed twice annually for possible chemical 
contamination (Lancaster Laboratories, Lancaster, PA, USA) and monthly for 
possible bacterial contamination (QC Laboratories, Southampton, PA, USA).  Copies 
of the results of the water analyses are available in the raw data and in APPENDIX 5. 
 
Neither the Sponsor nor the Study Director are aware of any potential contaminants likely 
to have been present in the water that would have interfered with the results of this study. 
 
4.5.10. Nesting Material 
 
Bed-o’cobs® bedding (The Andersons Industrial Products Group, Maumee, OH, USA) 
was used as the nesting material. 
 
4.5.11. Nesting Analysis 
 
Each lot of bedding is analyzed for possible contamination (Lancaster Laboratories, 
Lancaster, PA, USA).  Copies of the results of the bedding analyses are available in the 
raw data and in APPENDIX 5. 
 
Neither the Sponsor nor the Study Director are aware of any potential contaminants likely 
to have been present in the bedding that would have interfered with the results of this 
study. 
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4.6. Methods 
 
4.6.1. Dosage Levels, Concentrations and Dosage Volumes 
 
4.6.1.1. Malaoxon 
 

Number of Pups 
per Dosage Group Assigned Neonatal Rat Numbers 

Dosage 
Group Male Female 

Dosagea 
(mg/kg) 

Concentration 
(mg/mL) 

Dosage 
Volume 
(mL/kg) Male Rats Female Rats 

I 12 12 0 (Vehicle) 0 (Vehicle) 5 
5101, 5201, 5301, 5401, 
5501, 5601, 5701, 5801, 
5901, 6001, 6101, 6201 

5107, 5207, 5307, 5407, 
5507, 5607, 5707, 5807, 
5907, 6007, 6107, 6207 

II 12 12 1.0 0.2 5 
5102, 5202, 5302, 5402, 
5502, 5602, 5702, 5802, 
5902, 6002, 6102, 6202 

5108, 5208, 5308, 5408, 
5508, 5608, 5708, 5808, 
5908, 6008, 6108, 6208 

III 12 12 3.5 0.7 5 
5103, 5203, 5303, 5403, 
5503, 5603, 5703, 5803, 
5903, 6003, 6103, 6203 

5109, 5209, 5309, 5409, 
5509, 5609, 5709, 5809, 
5909, 6009, 6109, 6209 

IV 12 12 7.0 1.4 5 
5104, 5204, 5304, 5404, 
5504, 5604, 5704, 5804, 
5904, 6004, 6104, 6204 

5110, 5210, 5310, 5410, 
5510, 5610, 5710, 5810, 
5910, 6010, 6110, 6210 

V 12 12 10.0 2.0 5 
5105, 5205, 5305, 5405, 
5505, 5605, 5705, 5805, 
5905, 6005, 6105, 6205 

5111, 5211, 5311, 5411, 
5511, 5611, 5711, 5811, 
5911, 6011, 6111, 6211 

VI 12 12 12.5 2.5 5 
5106, 5206, 5306, 5406, 
5506, 5606, 5706, 5806, 
5906, 6006, 6106, 6206 

5112, 5212, 5312, 5412, 
5512, 5612, 5712, 5812, 
5912, 6012, 6112, 6212 

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

4.6.1.2. Malathion 
 

Number of Pups 
per Dosage Group Assigned Neonatal Rat Numbers 

Dosage 
Group Male Female 

Dosagea 
(mg/kg) 

Concentration 
(mg/mL) 

Dosage 
Volume 
(mL/kg) Male Rats Female Rats 

I 12 12 0 
(Vehicle) 0 5 

6301, 6401, 6501, 6601, 
6701, 6801, 6901, 7001, 
7101, 7201, 7301, 7401 

6307, 6407, 6507, 6607, 
6707, 6807, 6907, 7007, 
7107, 7207, 7307, 7407 

II 12 12 10 2 5 
6302, 6402, 6502, 6602, 
6702, 6802, 6902, 7002, 
7102, 7202, 7302, 7402 

6308, 6408, 6508, 6608, 
6708, 6808, 6908, 7008, 
7108, 7208, 7308, 7408 

III 12 12 25 5 5 
6303, 6403, 6503, 6603, 
6703, 6803, 6903, 7003, 
7103, 7203, 7303, 7403 

6309, 6409, 6509, 6609, 
6709, 6809, 6909, 7009, 
7109, 7209, 7309, 7409 

IV 12 12 50 10 5 
6304, 6404, 6504, 6604, 
6704, 6804, 6904, 7004, 
7104, 7204, 7304, 7404 

6310, 6410, 6510, 6610, 
6710, 6810, 6910, 7010, 
7110, 7210, 7310, 7410 

V 12 12 100 20 5 
6305, 6405, 6505, 6605, 
6705, 6805, 6905, 7005, 
7105, 7205, 7305, 7405 

6311, 6411, 6511, 6611, 
6711, 6811, 6911, 7011, 
7111, 7211, 7311, 7411 

VI 12 12 150 30 5 
6306, 6413b, 6506, 6606, 
6706, 6806, 6906, 7006, 
7106, 7206, 7306, 7406 

6312, 6412, 6512, 6612, 
6712, 6812, 6912, 7012, 
7112, 7212, 7312, 7412 

  a. The test substance was considered 100% pure for the purpose of dosage calculations. 
  b. Pup 6406 was excluded from study due to adverse condition and replaced with pup 6413. 
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4.6.2. Rationale for Dosage Selection 
 
This study is a repeat of a recently conducted study with malathion and malaoxon by 
Huntingdon Life Sciences, Ltd. (HLS) (Huntingdon Life Sciences Report 
No. CHV 112/053810; January 17, 2006; MRID 46756705).  The results of the 
HLS study have come under question by the EPA and thus, the study is being repeated.  
Dose levels tested in this study are different from the dose levels tested in the HLS study.  
The rationale for dosage selection for this study is as follows: 
 
The malathion dosage levels for the pups were selected by the Sponsor based on available 
toxicological data from a cholinesterase study in adult and juvenile rats (Huntingdon Life 
Sciences Report No. CHV 067/012452) and the results of a BMD analysis of the 
cholinesterase data.  The sampling time point of 60 minutes after dose administration was 
selected by the Sponsor based on the results of a time-to-peak effect study (Charles River 
Laboratories Study Nos. TQC00021 and TQC00032). 
 
The malaoxon dosage levels for the pups were selected by the Sponsor based on the 
results of a recently conducted dosage range-finding cholinesterase study in juvenile rats 
(Charles River Laboratories Study No. TQC00022) and the results of a BMD analysis of 
the cholinesterase data.  The sampling time point of 60 minutes after dose administration 
was selected by the Sponsor based on the results of a time-to-peak effect study (Charles 
River Laboratories Study Nos. TQC00021 and TQC00031).   
 
The dosage levels and the time-to-peak effect for malathion and malaoxon in this study 
were agreed upon by the EPA (see the EPA approval letter dated December 6, 2007, in 
APPENDIX 6). 
 
4.6.3. Route and Rationale for Route of Administration 
 
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 human 
exposure. 
 
4.6.4. Method and Frequency of Administration 
 
Pups were administered the test substance and/or vehicle on PND 11.  Dosages were 
adjusted for body weights recorded prior to administration.  Dosage administration 
occurred at approximately the same time each day.  Prepared formulations were stirred 
continuously during dosage administration. 
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4.6.5. Method of Study Performance 
 
4.6.5.1. Dams 
 
Viability observations were recorded at least twice daily.  Maternal behavior, clinical 
observations and body weights were recorded the day after arrival.  Feed consumption 
was monitored as feed was replenished on an as-needed basis.  This information was 
recorded to monitor the general health and well-being of the dams. 
 
4.6.5.2. F1 Generation Pups 
 
Checks for viability were made twice daily.  The litters were observed for dead pups at 
least twice daily and were counted once daily until the day of dosage administration.  
Clinical observations were recorded on the day of delivery, PNDs 1, 4, and 7, on the day 
of randomization, prior to dosage administration and one or more times prior to sacrificea.  
Pups were weighed on PNDs 1, 4, and 7, on the day of randomization and on the day of 
dosage.  Maternal behavior was recorded on PNDs 1, 4 and 7 and on the day of 
randomization, and any observed abnormal behavior was recorded daily. 
 
On the day of dosage (PND 11), whole blood samples (approximately 0.05 to 0.60 mLs 
each)b were collected (within 10 seconds) from each of the pups assigned for 
cholinesterase assay(7,8).  The whole blood samples were collected from each pup 
following decapitation.  The samples were collected at 60 minutes postdosage from the 
male and female pups assigned to the Malathion and Malaoxon dosage groups (timing 
began with the gavage of the rat and ended with decapitation for blood collection).  The 
time of each decapitation and blood collection were recorded in the raw data.  All 
samples were labeled with the rat numberc. 
 
After blood sample collection, the brain was carefully excised from the skull and placed 
in a weighing boat on ice water prior to processing for cholinesterase evaluationd.  All 
brains were processed and analyzed for cholinesterase levels on the day of collection.  
The pups were then discarded without further evaluation.   
 
The blood and brain samples were analyzed for cholinesterase levels within 2 hours after 
sample collection (the time of analysis was documented in the raw data)e. 
 

                                                 
a. See APPENDIX 2, item 2.  
b. See APPENDIX 2, items 3 through 5. 
c . See APPENDIX 2, item 6. 
d . See APPENDIX 2, item 7. 
e . See APPENDIX 2, items 8 and 9. 
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4.6.5.2.1. RBC 
 
Approximately 0.05 to 0.60 mLs of whole blood were collected into 1.3 mL EDTA-
coated (lavender-top) tubes and placed on a rotator device under an ice pack until being 
processed for RBC cholinesterase levels according to the Study Specific Procedure 
located in Attachment 5 of the protocola.  Cholinesterase assays were conducted on the 
day of blood collection. 
 
4.6.5.2.2. Brains 
 
The brain was weighed and was recorded to three decimal places.  The brains were 
placed into chilled 0.1% Tween 80® buffer and stored on ice water until being assayed for 
cholinesterase levels according to the Study Specific Procedure located in 
ATTACHMENT 5 of the protocol.  Cholinesterase assays were conducted on the day of 
brain collection.   
 
4.6.6. Gross Necropsy 
 
4.6.6.1. Dams 
 
On postpartum day 11, all dams were sacrificed by carbon dioxide asphyxiation and 
discarded without further evaluation.   
 
Dams with litters not assigned to the study were sacrificed by carbon dioxide 
asphyxiation after dosage administration of pups assigned to the study.  Carcasses were 
discarded without further evaluation. 
 
One of the dams with no surviving pups was sacrificed by carbon dioxide asphyxiation 
after the last pup was found dead or missing (presumed cannibalized).  Carcasses were 
discarded without further evaluation. 
 
4.6.6.2. F1 Generation Pups 
 
Pups that died before dosage administration were discarded without further evaluation.  
All pups not selected for study were sacrificed by an intraperitoneal injection of sodium 
pentobarbital and discarded without further evaluation. 
 
All pups assigned to the study were sacrificed by decapitation without anesthesia on 
PND 11.  Sacrifice was immediately followed by blood collection and brain dissection, 
and the pups were then discarded without further evaluation.  All other pups were 
sacrificed by an intraperitoneal injection of sodium pentobarbital (pups ≤ 11 days of age). 

                                                 
a. See APPENDIX 2, item 10.  The procedures set forth in the Study Specific 

Procedure were recommended by EPA scientists in a conference call between the 
EPA and the Sponsor on 19 July 2007, and subsequent discussions in early 
August 2007. 

Testing Facility Study No. TQC00017

Page 27 of 282



Page 28 of 35 
Testing Facility Study No. TQC00017 

 
4.6.7. Data Collection and Statistical Analyses 
 
4.6.7.1. Data Collection 
 
Data generated during the course of this study were 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 were tabulated, 
summarized and/or statistically analyzed using the Argus Automated Data Collection and 
Management System, the Vivarium Temperature and Relative Humidity Monitoring 
System, Microsoft® Excel (part of Microsoft® Office 97/2000/2003/XP), and Softmax® 
Pro (version 4.0). 
 
4.6.7.2. Statistical Analyses 
 
Cholinesterase values for red blood cells and brains were evaluated as separate dependent 
variables in a one-way analyses of variance (ANOVA) at each combination of sex (male 
and female).  Sample collection intervals were used as the independent variable in the 
ANOVA.  In the event that the ANOVA was significant (p≥0.05), the interval with the 
largest value was compared with the values at each of the other intervals using Dunnett’s 
test. 
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5. RESULTS - MALAOXON 
 
5.1. Analytical Results 

(APPENDIX 4) 
 
Dosing suspensions of malaoxon prepared in corn oil were analyzed and were found to be 
acceptable and homogeneous under the conditions of the study.  All prepared 
formulations used for dose administration were analyzed and were found to be 12.0, -2.7, 
-3.5, -2.5, and -3.5 of the targeted concentrations for the 0.2 mg/mL, 0.7 mg/mL, 
1.4 mg/mL, 2 mg/mL and 2.5 mg/mL formulations, respectively.  The homogeneity 
values obtained were 1.0%, 0.6%, 0.7%, 0.2% and 1.1% RSD for the 0.2 mg/mL, 
0.7 mg/mL, 1.4 mg/mL, 2 mg/mL and 2.5 mg/mL formulations, respectively.  The 
analytical report can be found in APPENDIX 4. 
 
5.2. Mortality and Clinical Observations 

(Summaries - Tables A1 and A2; Individual Data - Tables A9 and A10) 
 
All pups survived until scheduled sacrifice. 
 
Slight whole body tremors were observed in one male pup and three female pups at 
10 mg/kg and two male pups at 12.5 mg/kg.  These clinical signs were observed 
between 33 and 57 minutes postdosage.  No additional adverse clinical signs were 
observed in the male or female pups.   
 
5.3. Body Weights 

(Summaries - Tables A3 and A4; Individual Data - Tables A11 and A12) 
 
The body weights were generally comparable among the test substance dosage groups 
and the 0 (Vehicle) mg/kg dosage groups for both the male and female pups.   
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5.4. Brain Cholinesterase Levels  

(Summaries - Tables A5 and A6; Individual Data - Tables A13 and A14) 
 
As summarized in Text Table 1, brain cholinesterase levels were reduced or statistically 
significantly reduced (p≤0.01) in the male pups at 7.0 mg/kg and higher and the female 
pups at 10 and 12.5 mg/kg when compared with the vehicle control groups.  The brain 
cholinesterase levels were comparable with the vehicle control group values for the male 
pups at dosages up to and including 3.5 mg/kg and the female pups at dosages up to and 
including 7.0 mg/kg.   
 

Text Table 1:  Malaoxon Brain Cholinesterase Levels  

Group 
Dosage 
(mg/kg) 

Mean ChE 
ChE U/G ± S.D. (n) 

Percent Decrease 
Compared with 

Controls 

Male Pups 

I 0 (Vehicle) 1 5.144 ± 0.558 ( 12) -- 
II 1.0 1 5.272 ± 0.401 ( 12) a 
III 3.5 1 4.650 ± 0.995 ( 12) 9.6% 
IV 7.0 1 3.817 ± 0.980 ( 12)** 25.8% 
V 10.0 1 2.841 ± 1.574 ( 12)** 44.8% 
VI 12.5 1 3.953 ± 1.191 ( 10) 23.2% 

Female Pups 

I 0 (Vehicle) 5.144 ± 0.542 ( 12) -- 
II 1.0 5.068 ± 0.618 ( 12) 1.5% 
III 3.5 4.654 ± 1.375 ( 12) 9.5% 
IV 7.0 4.310 ± 1.150 ( 12) 16.2% 
V 10.0 2.659 ± 1.336 ( 12)** 48.3% 
VI 12.5 2.504 ± 1.270 ( 12)** 51.3% 

**    Statistically significantly different from the vehicle control group value (p≤0.01). 
a. No inhibition occurred; value was 2.5% greater than the control value. 
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5.5. Red Blood Cell (RBC) Cholinesterase Levels  

(Summaries - Tables A7 and A8; Individual Data - Tables A15 and A16) 
 
As summarized in Text Table 2, both male and female pups administered malaoxon at 
dosages of 3.5 mg/kg and higher had statistically significantly reduced (p≤0.01) 
RBC cholinesterase levels when compared with the vehicle control group.  The values in 
both the male and female pups at 1.0 mg/kg were comparable to the vehicle control group 
values. 
 

Text Table 2:  Malaoxon RBC Cholinesterase Levels  

Group 
Dosage 
(mg/kg) 

Mean ChE 
ChE U/mL ± S.D. (n) 

Percent Decrease 
Compared with 

Controls 

Male Pups 

I 0 (Vehicle) 2.320 ± 0.543 ( 12) -- 
II 1.0 1.893 ± 0.535 ( 12) 18.4% 
III 3.5 1.129 ± 0.397 ( 12)** 51.3% 
IV 7.0 0.634 ± 0.243 ( 12)** 72.7% 
V 10.0 0.549 ± 0.209 ( 11)** 76.3% 
VI 12.5 1.051 ± 0.764 (  9)** 54.7% 

Female Pups 

I 0 (Vehicle) 2.127 ± 0.486 ( 12) -- 
II 1.0 1.770 ± 0.382 ( 12) 16.8% 
III 3.5 1.196 ± 0.666 ( 12)** 43.8% 
IV 7.0 0.733 ± 0.272 ( 12)** 65.5% 
V 10.0 0.553 ± 0.322 ( 10)** 74.0% 
VI 12.5 0.491 ± 0.341 ( 11)** 76.9% 

**    Statistically significantly different from the vehicle control group value (p≤0.01). 
 
6. CONCLUSION - MALAOXON 
 
Acute oral administration of malaoxon to male and female pups on PND 11 resulted in 
slight whole body tremors at dosages of 10 and 12.5 mg/kg.  Brain cholinesterase activity 
was reduced or statistically significantly reduced at dosages of 7.0 mg/kg and higher in 
the male pups and at 10.0 and 12.5 mg/kg in the female pups.  There were also 
statistically significant reductions in RBC cholinesterase activity observed at dosages of 
3.5 mg/kg and higher in both male and female pups.   
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7. RESULTS - MALATHION 
 
7.1. Analytical Results 

(APPENDIX 4) 
 
Dosing suspensions of malathion prepared in corn oil were analyzed and were found to 
be acceptable and homogeneous under the conditions of the study.  All prepared 
formulations used for dose administration were analyzed and were found to be -7.7%,  
-5.4%, 1.2%, 1.1%, and -3.4% of the targeted concentrations for the 2 mg/mL, 5 mg/mL, 
10 mg/mL, 20 mg/mL and 30 mg/mL formulations, respectively.  The homogeneity 
values obtained were 1.4%, 1.0%, 2.8%, 1.2% and 0.6% RSD for the 2 mg/mL, 
5 mg/mL, 10 mg/mL, 20 mg/mL and 30 mg/mL formulations, respectively.  
The analytical report can be found in APPENDIX 4. 
 
7.2. Mortality and Clinical Observations 

(Summaries - Tables B1 and B2; Individual Data - Tables B9 and B10) 
 
All pups survived until scheduled sacrifice.   
 
Slight or moderate whole body tremors were observed in five male pups and one female 
pup at 100 mg/kg and five male pups and seven female pups at 150 mg/kg.  Three female 
pups (two of which were observed with tremors) in the 150 mg/kg dosage group were 
also observed with body jerks.  These clinical signs were observed between 41 and 
57 minutes postdosage.   
 
One female pup in the 10 mg/kg dosage group was observed with red perianal substance 
at 57 minutes postdosage.  This adverse clinical sign was considered to be unrelated to 
the test substance because it occurred in only one pup and the incidence was not dosage 
dependent.   
 
7.3. Body Weights  

(Summaries - Tables B3 and B4; Individual Data - Tables B11 and B12) 
 
The body weights were generally comparable among the test substance dosage groups 
and the 0 (Vehicle) mg/kg dosage groups for both the male and female pups.   
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7.4. Brain Cholinesterase Levels  

(Summaries - Tables B5 and B6; Individual Data - Tables B13 and B14) 
 
As summarized in Text Table 3, brain cholinesterase levels were statistically significantly 
reduced (p≤0.05 to p≤0.01) in both the male and female pups administered malathion at 
dosages of 100 and 150 mg/kg when compared with the vehicle control groups.  The 
brain cholinesterase levels were comparable with the vehicle control group values for 
both the male and female pups at dosages up to and including 50 mg/kg.   
 

Text Table 3:  Malathion Brain Cholinesterase Levels  

Group 
Dosage 
(mg/kg) 

Mean ChE 
ChE U/G ± S.D. (n) 

Percent Decrease 
Compared with 

Controls 

Male Pups 

I 0 (Vehicle) 1 5.112 ± 0.580 ( 12) -- 
II 10 1 5.198 ± 0.491 ( 12) a 
III 25 1 5.108 ± 0.436 ( 12) 0.1% 
IV 50 4.379 ± 0.816 ( 12) 14.3% 
V 100 1 3.327 ± 1.152 ( 12)** 34.9% 
VI 150 1 2.822 ± 1.366 ( 12)** 44.8% 

Female Pups 

I 0 (Vehicle) 4.982 ± 0.446 ( 11) -- 
II 10 5.107 ± 0.356 ( 12) b 
III 25 4.861 ± 0.485 ( 12) 2.4% 
IV 50 4.655 ± 0.690 ( 12) 6.6% 
V 100 2.888 ± 1.633 ( 12)* 42.0% 
VI 150 1.760 ± 1.509 ( 12)** 64.7% 

a. No inhibition occurred; value was 1.7% greater than the control value. 
b. No inhibition occurred; value was 2.5% greater than the control value. 
*     Statistically significantly different from the vehicle control group value (p≤0.05). 
**    Statistically significantly different from the vehicle control group value (p≤0.01). 
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7.5. Red Blood Cell (RBC) Cholinesterase Levels  

(Summaries - Tables B7 and B8; Individual Data - Tables B15 and B16) 
 
As summarized in Text Table 4, RBC cholinesterase levels were statistically significantly 
reduced (p≤0.01) in both the male and female pups administered malathion at dosages of 
50 mg/kg and higher as compared with the vehicle control groups.  There was also a 
statistically significant reduction (p≤0.05) in the RBC cholinesterase levels for the female 
pups in the 25 mg/kg dosage group when compared with the vehicle control group.   
 

Text Table 4:  Malathion RBC Cholinesterase Levels  

Group 
Dosage 
(mg/kg) 

Mean ChE 
ChE U/mL ± S.D. (n) 

Percent Decrease 
Compared with 

Controls 

Male Pups 

I 0 (Vehicle) 2.044 ± 0.309 ( 12) -- 
II 10 1.947 ± 0.272 ( 12) 4.7% 
III 25 1.747 ± 0.324 ( 11) 14.5% 
IV 50 1.246 ± 0.497 ( 11)** 39.0% 
V 100 1.042 ± 0.500 ( 10)** 49.0% 
VI 150 0.669 ± 0.390 ( 11)** 67.3% 

Female Pups 

I 0 (Vehicle) 2.173 ± 0.169 ( 12) -- 
II 10 1.944 ± 0.287 ( 11) 10.5% 
III 25 1.780 ± 0.322 ( 11)* 18.1% 
IV 50 1.550 ± 0.398 ( 12)** 28.7% 
V 100 0.801 ± 0.639 ( 11)** 63.1% 
VI 150 0.483 ± 0.349 ( 10)** 77.8% 

 *     Statistically significantly different from the vehicle control group value (p≤0.05). 
**    Statistically significantly different from the vehicle control group value (p≤0.01). 

 
8. CONCLUSION - MALATHION 
 
Acute oral administration of malathion to male and female pups on PND 11 resulted in 
slight or moderate whole body tremors at 100 and 150 mg/kg, and body jerks at 
150 mg/kg in the female pups.  Brain cholinesterase activity was statistically significantly 
reduced at dosages of 100 and 150 mg/kg in the male and female pups.  There was also a 
statistically significant reduction in RBC cholinesterase activity observed at 50, 100 and 
150 mg/kg in both the male and female pups and at 25 mg/kg in the female pups. 

  

Testing Facility Study No. TQC00017

Page 34 of 282



Page 35 of 35 
Testing Facility Study No. TQC00017 

 
9. REFERENCES 
 
1) U.S. Environmental Protection Agency (1998).  Health Effects Test Guidelines.  

OPPTS 870.6300: Developmental Neurotoxicity Study, August, 1998. 
 
2) U.S. Environmental Protection Agency (2001).  Guidance on Cholinesterase 

Measures in DNT and Related Studies, October 29, 2001. 
 
3) Organisation for Economic Co-operation and Development (1997).  OECD 

Guideline for Testing of Chemicals.  No. 424:  Neurotoxicity Study in Rodents, 
adopted 21 July 1997. 

 
4) Stannard, D.R.  Malaoxon and malathion single dose comparative 

cholinesterase study in juvenile rats.  Huntingdon Life Sciences Ltd. Study 
No. CHV 0121/053810; MRID 46756705; 17 January, 2006. Cambridgeshire, 
England: Huntingdon Life Sciences, Ltd. 

5) Fulcher, S.M.  Malathion developmental neurotoxicity study in the CD rat 
by oral gavage administration.  Huntingdon Life Sciences Ltd. Study 
No. CHV 066/013331; MRID 45646401; 21 March, 2002. Cambridgeshire, 
England: Huntingdon Life Sciences, Ltd. 

6) Institute of Laboratory Animal Resources Commission on Life Sciences and the 
National Research Council. Guide for the care and use of laboratory animals. 
Washington (D.C.): National Academy Press. 

7) (Scientific Advisory Panel). A set of scientific issues being considered by the 
Agency concerning the Office of Pesticide Programs (OPP) Cholinesterase 
Inhibition Policy; 1997 June. Washington (D.C.): U.S. Environmental Protection 
Agency. 

8) Lassiter TL, Barone SJr, Padilla S. Ontogenetic differences in the regional and 
cellular acetylcholinesterase and butyrylcholinesterase activity in the rat brain. 
Dev Brain Res 1998;105:109-23. 

 

  

Testing Facility Study No. TQC00017

Page 35 of 282



 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  A1 (PAGE  1):  CLINICAL OBSERVATIONS - SUMMARY - MALAOXON - MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE        MALAOXON        MALAOXON        MALAOXON        MALAOXON        MALAOXON  
 DOSAGE (MG/KG)                            0             1.0             3.5             7.0            10.0            12.5 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                              12              12              12              12              12              12 
 
 MORTALITY                                 0               0               0               0               0               0 
 
   WHOLE BODY:  TREMORS a                 0/  0           0/  0           0/  0           0/  0           1/  1           2/  2 
------------------------------------------------------------------------------------------------------------------------------------ 
 N/N = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF PUPS WITH OBSERVATION  
 a.  Observed within 1 hour after dosage administration. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  A2 (PAGE  1):  CLINICAL OBSERVATIONS - SUMMARY - MALAOXON - FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE        MALAOXON        MALAOXON        MALAOXON        MALAOXON        MALAOXON  
 DOSAGE (MG/KG)                            0             1.0             3.5             7.0            10.0            12.5 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                              12              12              12              12              12              12 
 
 MORTALITY                                 0               0               0               0               0               0 
 
   WHOLE BODY:  TREMORS a                 0/  0           0/  0           0/  0           0/  0           3/  3           0/  0 
------------------------------------------------------------------------------------------------------------------------------------ 
 N/N = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF PUPS WITH OBSERVATION  
 a.  Observed within 1 hour after dosage administration. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  A3 (PAGE  1):  BODY WEIGHTS - SUMMARY - MALAOXON - MALE PUPS 
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE        MALAOXON        MALAOXON        MALAOXON        MALAOXON        MALAOXON  
 DOSAGE (MG/KG)                            0             1.0             3.5             7.0            10.0            12.5 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                  N           12              12              12              12              12              12        
                                     
 BODY WEIGHT (G)              
                                     
     PND  11              MEAN±S.D.   19.7 ±  1.5     19.4 ±  1.9     19.5 ±  1.8     19.6 ±  1.6     18.6 ±  1.6     19.2 ±  1.6   
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  A4 (PAGE  1):  BODY WEIGHTS - SUMMARY - MALAOXON - FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE        MALAOXON        MALAOXON        MALAOXON        MALAOXON        MALAOXON  
 DOSAGE (MG/KG)                            0             1.0             3.5             7.0            10.0            12.5 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                  N           12              12              12              12              12              12        
                                     
 BODY WEIGHT (G)              
                                     
     PND  11              MEAN±S.D.   18.9 ±  1.8     18.4 ±  1.3     18.3 ±  1.8     18.6 ±  1.8     17.6 ±  2.1     17.5 ±  2.1   
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A5 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - MALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE VEHICLE

 DOSAGE (MG/KG)

 PUPS TESTED N 12 12 12 12

 BRAIN WEIGHT (G) MEAN±S.D. 0.906 ± 0.093 0.910 ± 0.108 0.914 ± 0.096 0.877 ± 0.101

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 5.144 ± 0.558 5.272 ± 0.401 4.650 ± 0.995 3.817 ± 0.980**
 

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A5 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - MALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 INCLUDED IN ANALYSES N 12  10a

 BRAIN WEIGHT (G) MEAN±S.D. 0.835 ± 0.142 0.880 ± 0.128

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.841 ± 1.574** 3.953 ± 1.191

 % INHIBITION b %

 a.  Excludes values for sample results that did not meet the acceptability criterion. 
 b.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A6 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - FEMALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE VEHICLE

 DOSAGE (MG/KG)

 PUPS TESTED N 12 12 12 12

 BRAIN WEIGHT (G) MEAN±S.D. 0.949 ± 0.055 0.940 ± 0.054 0.934 ± 0.063 0.949 ± 0.063

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 5.144 ± 0.542 5.068 ± 0.618 4.654 ± 1.375 4.310 ± 1.150
 

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A6 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - FEMALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 BRAIN WEIGHT (G) MEAN±S.D. 0.914 ± 0.074 0.917 ± 0.073

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.659 ± 1.336** 2.504 ± 1.270**

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A7 (PAGE  1):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - MALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE VEHICLE

 DOSAGE (MG/KG)

 PUPS TESTED N 12 12 12 12

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.320 ± 0.543 1.893 ± 0.535 1.129 ± 0.397** 0.634 ± 0.243**
 

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A7 (PAGE  2):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - MALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 INCLUDED IN ANALYSES N  11a  9a

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 0.549 ± 0.209** 1.051 ± 0.764**  

 % INHIBITION b %

 a.  Excludes values for sample results that did not meet the acceptability criterion. 
 b.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A8 (PAGE  1):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - FEMALE PUPS

 DOSAGE GROUP I
 TEST SUBSTANCE VEHICLE

 DOSAGE (MG/KG)

 PUPS TESTED N 12 12 12 12

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.127 ± 0.486 1.770 ± 0.382 1.196 ± 0.666** 0.733 ± 0.272**
 

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  A8 (PAGE  2):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALAOXON - FEMALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 INCLUDED IN ANALYSES N 10a  11a

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 0.553 ± 0.322** 0.491 ± 0.341**  

 % INHIBITION b %

 a.  Excludes values for sample results that did not meet the acceptability criterion. 
 b.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A9 (PAGE  1):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALAOXON - MALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP I              VEHICLE                  0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5101                       NO ADVERSE FINDINGS                                                                               
        5201                       NO ADVERSE FINDINGS                                                                               
        5301                       NO ADVERSE FINDINGS                                                                               
        5401                       NO ADVERSE FINDINGS                                                                               
        5501                       NO ADVERSE FINDINGS                                                                               
        5601                       NO ADVERSE FINDINGS                                                                               
        5701                       NO ADVERSE FINDINGS                                                                               
        5801                       NO ADVERSE FINDINGS                                                                               
        5901                       NO ADVERSE FINDINGS                                                                               
        6001                       NO ADVERSE FINDINGS                                                                               
        6101                       NO ADVERSE FINDINGS                                                                               
        6201                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALAOXON                 1.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5102                       NO ADVERSE FINDINGS                                                                               
        5202                       NO ADVERSE FINDINGS                                                                               
        5302                       NO ADVERSE FINDINGS                                                                               
        5402                       NO ADVERSE FINDINGS                                                                               
        5502                       NO ADVERSE FINDINGS                                                                               
        5602                       NO ADVERSE FINDINGS                                                                               
        5702                       NO ADVERSE FINDINGS                                                                               
        5802                       NO ADVERSE FINDINGS                                                                               
        5902                       NO ADVERSE FINDINGS                                                                               
        6002                       NO ADVERSE FINDINGS                                                                               
        6102                       NO ADVERSE FINDINGS                                                                               
        6202                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A9 (PAGE  2):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALAOXON - MALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP III            MALAOXON                 3.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5103                       NO ADVERSE FINDINGS                                                                               
        5203                       NO ADVERSE FINDINGS                                                                               
        5303                       NO ADVERSE FINDINGS                                                                               
        5403                       NO ADVERSE FINDINGS                                                                               
        5503                       NO ADVERSE FINDINGS                                                                               
        5603                       NO ADVERSE FINDINGS                                                                               
        5703                       NO ADVERSE FINDINGS                                                                               
        5803                       NO ADVERSE FINDINGS                                                                               
        5903                       NO ADVERSE FINDINGS                                                                               
        6003                       NO ADVERSE FINDINGS                                                                               
        6103                       NO ADVERSE FINDINGS                                                                               
        6203                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP IV             MALAOXON                 7.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5104                       NO ADVERSE FINDINGS                                                                               
        5204                       NO ADVERSE FINDINGS                                                                               
        5304                       NO ADVERSE FINDINGS                                                                               
        5404                       NO ADVERSE FINDINGS                                                                               
        5504                       NO ADVERSE FINDINGS                                                                               
        5604                       NO ADVERSE FINDINGS                                                                               
        5704                       NO ADVERSE FINDINGS                                                                               
        5804                       NO ADVERSE FINDINGS                                                                               
        5904                       NO ADVERSE FINDINGS                                                                               
        6004                       NO ADVERSE FINDINGS                                                                               
        6104                       NO ADVERSE FINDINGS                                                                               
        6204                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A9 (PAGE  3):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALAOXON - MALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP V              MALAOXON                 10.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5105                       NO ADVERSE FINDINGS                                                                               
        5205                       NO ADVERSE FINDINGS                                                                               
        5305   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (33 MINUTES AFTER DOSAGE ADMINISTRATION)  
        5405                       NO ADVERSE FINDINGS                                                                               
        5505                       NO ADVERSE FINDINGS                                                                               
        5605                       NO ADVERSE FINDINGS                                                                               
        5705                       NO ADVERSE FINDINGS                                                                               
        5805                       NO ADVERSE FINDINGS                                                                               
        5905                       NO ADVERSE FINDINGS                                                                               
        6005                       NO ADVERSE FINDINGS                                                                               
        6105                       NO ADVERSE FINDINGS                                                                               
        6205                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP VI             MALAOXON                 12.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5106   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (57 MINUTES AFTER DOSAGE ADMINISTRATION)  
        5206                       NO ADVERSE FINDINGS                                                                               
        5306   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (52 MINUTES AFTER DOSAGE ADMINISTRATION)  
        5406                       NO ADVERSE FINDINGS                                                                               
        5506                       NO ADVERSE FINDINGS                                                                               
        5606                       NO ADVERSE FINDINGS                                                                               
        5706                       NO ADVERSE FINDINGS                                                                               
        5806                       NO ADVERSE FINDINGS                                                                               
        5906                       NO ADVERSE FINDINGS                                                                               
        6006                       NO ADVERSE FINDINGS                                                                               
        6106                       NO ADVERSE FINDINGS                                                                               
        6206                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY      
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A10 (PAGE  1):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP I              VEHICLE                  0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5107                       NO ADVERSE FINDINGS                                                                               
        5207                       NO ADVERSE FINDINGS                                                                               
        5307                       NO ADVERSE FINDINGS                                                                               
        5407                       NO ADVERSE FINDINGS                                                                               
        5507                       NO ADVERSE FINDINGS                                                                               
        5607                       NO ADVERSE FINDINGS                                                                               
        5707                       NO ADVERSE FINDINGS                                                                               
        5807                       NO ADVERSE FINDINGS                                                                               
        5907                       NO ADVERSE FINDINGS                                                                               
        6007                       NO ADVERSE FINDINGS                                                                               
        6107                       NO ADVERSE FINDINGS                                                                               
        6207                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALAOXON                 1.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5108                       NO ADVERSE FINDINGS                                                                               
        5208                       NO ADVERSE FINDINGS                                                                               
        5308                       NO ADVERSE FINDINGS                                                                               
        5408                       NO ADVERSE FINDINGS                                                                               
        5508                       NO ADVERSE FINDINGS                                                                               
        5608                       NO ADVERSE FINDINGS                                                                               
        5708                       NO ADVERSE FINDINGS                                                                               
        5808                       NO ADVERSE FINDINGS                                                                               
        5908                       NO ADVERSE FINDINGS                                                                               
        6008                       NO ADVERSE FINDINGS                                                                               
        6108                       NO ADVERSE FINDINGS                                                                               
        6208                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A10 (PAGE  2):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP III            MALAOXON                 3.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5109                       NO ADVERSE FINDINGS                                                                               
        5209                       NO ADVERSE FINDINGS                                                                               
        5309                       NO ADVERSE FINDINGS                                                                               
        5409                       NO ADVERSE FINDINGS                                                                               
        5509                       NO ADVERSE FINDINGS                                                                               
        5609                       NO ADVERSE FINDINGS                                                                               
        5709                       NO ADVERSE FINDINGS                                                                               
        5809                       NO ADVERSE FINDINGS                                                                               
        5909                       NO ADVERSE FINDINGS                                                                               
        6009                       NO ADVERSE FINDINGS                                                                               
        6109                       NO ADVERSE FINDINGS                                                                               
        6209                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP IV             MALAOXON                 7.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5110                       NO ADVERSE FINDINGS                                                                               
        5210                       NO ADVERSE FINDINGS                                                                               
        5310                       NO ADVERSE FINDINGS                                                                               
        5410                       NO ADVERSE FINDINGS                                                                               
        5510                       NO ADVERSE FINDINGS                                                                               
        5610                       NO ADVERSE FINDINGS                                                                               
        5710                       NO ADVERSE FINDINGS                                                                               
        5810                       NO ADVERSE FINDINGS                                                                               
        5910                       NO ADVERSE FINDINGS                                                                               
        6010                       NO ADVERSE FINDINGS                                                                               
        6110                       NO ADVERSE FINDINGS                                                                               
        6210                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A10 (PAGE  3):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP V              MALAOXON                 10.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5111                       NO ADVERSE FINDINGS                                                                               
        5211                       NO ADVERSE FINDINGS                                                                               
        5311                       NO ADVERSE FINDINGS                                                                               
        5411   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (35 MINUTES AFTER DOSAGE ADMINISTRATION)   
        5511                       NO ADVERSE FINDINGS                                                                               
        5611   PND(   11  )        WHOLE BODY:  TREMORS (54 MINUTES AFTER DOSAGE ADMINISTRATION)  
        5711                       NO ADVERSE FINDINGS                                                                               
        5811                       NO ADVERSE FINDINGS                                                                               
        5911                       NO ADVERSE FINDINGS                                                                               
        6011                       NO ADVERSE FINDINGS                                                                               
        6111   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (56 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6211                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP VI             MALAOXON                 12.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        5112                       NO ADVERSE FINDINGS                                                                               
        5212                       NO ADVERSE FINDINGS                                                                               
        5312                       NO ADVERSE FINDINGS                                                                               
        5412                       NO ADVERSE FINDINGS                                                                               
        5512                       NO ADVERSE FINDINGS                                                                               
        5612                       NO ADVERSE FINDINGS                                                                               
        5712                       NO ADVERSE FINDINGS                                                                               
        5812                       NO ADVERSE FINDINGS                                                                               
        5912                       NO ADVERSE FINDINGS                                                                               
        6012                       NO ADVERSE FINDINGS                                                                               
        6112                       NO ADVERSE FINDINGS                                                                               
        6212                       NO ADVERSE FINDINGS                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A11 (PAGE  1):  BODY WEIGHTS - INDIVIDUAL DATA - MALAOXON - MALE PUPS                                                                    
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP I                     VEHICLE                 0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5101         19.0                                                                                                               
     5201         19.2                                                                                                               
     5301         19.5                                                                                                               
     5401         18.6                                                                                                               
     5501         16.5                                                                                                               
     5601         21.1                                                                                                               
     5701         21.0                                                                                                               
     5801         21.7                                                                                                               
     5901         19.6                                                                                                               
     6001         21.3                                                                                                               
     6101         20.5                                                                                                               
     6201         18.0                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP II                    MALAOXON                1.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5102         18.5                                                                                                               
     5202         17.5                                                                                                               
     5302         22.0                                                                                                               
     5402         19.0                                                                                                               
     5502         17.8                                                                                                               
     5602         20.3                                                                                                               
     5702         19.3                                                                                                               
     5802         22.9                                                                                                               
     5902         19.4                                                                                                               
     6002         19.9                                                                                                               
     6102         19.9                                                                                                               
     6202         16.1                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A11 (PAGE  2):  BODY WEIGHTS - INDIVIDUAL DATA - MALAOXON - MALE PUPS                                                                    
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP III                   MALAOXON                3.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5103         17.7                                                                                                               
     5203         18.8                                                                                                               
     5303         21.2                                                                                                               
     5403         19.8                                                                                                               
     5503         16.8                                                                                                               
     5603         21.1                                                                                                               
     5703         17.9                                                                                                               
     5803         21.4                                                                                                               
     5903         20.7                                                                                                               
     6003         21.1                                                                                                               
     6103         20.7                                                                                                               
     6203         16.8                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP IV                    MALAOXON                7.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5104         18.5                                                                                                               
     5204         19.9                                                                                                               
     5304         20.8                                                                                                               
     5404         19.8                                                                                                               
     5504         18.4                                                                                                               
     5604         20.8                                                                                                               
     5704         20.3                                                                                                               
     5804         21.9                                                                                                               
     5904         19.6                                                                                                               
     6004         19.7                                                                                                               
     6104         20.5                                                                                                               
     6204         15.6                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A11 (PAGE  3):  BODY WEIGHTS - INDIVIDUAL DATA - MALAOXON - MALE PUPS                                                                    
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP V                     MALAOXON                10.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5105         18.0                                                                                                               
     5205         20.2                                                                                                               
     5305         19.9                                                                                                               
     5405         19.7                                                                                                               
     5505         16.1                                                                                                               
     5605         19.5                                                                                                               
     5705         19.9                                                                                                               
     5805         18.9                                                                                                               
     5905         15.8                                                                                                               
     6005         18.9                                                                                                               
     6105         19.6                                                                                                               
     6205         16.9                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP VI                    MALAOXON                12.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5106         19.0                                                                                                               
     5206         19.2                                                                                                               
     5306         19.2                                                                                                               
     5406         19.8                                                                                                               
     5506         16.8                                                                                                               
     5606         19.8                                                                                                               
     5706         19.5                                                                                                               
     5806         21.2                                                                                                               
     5906         18.6                                                                                                               
     6006         21.9                                                                                                               
     6106         19.6                                                                                                               
     6206         16.0                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A12 (PAGE  1):  BODY WEIGHTS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS   
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP I                     VEHICLE                 0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5107         18.1                                                                                                               
     5207         18.5                                                                                                               
     5307         20.0                                                                                                               
     5407         18.9                                                                                                               
     5507         16.3                                                                                                               
     5607         19.8                                                                                                               
     5707         17.5                                                                                                               
     5807         19.5                                                                                                               
     5907         18.6                                                                                                               
     6007         19.7                                                                                                               
     6107         23.1                                                                                                               
     6207         16.6                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP II                    MALAOXON                1.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5108         18.8                                                                                                               
     5208         18.3                                                                                                               
     5308         19.8                                                                                                               
     5408         20.1                                                                                                               
     5508         16.0                                                                                                               
     5608         19.2                                                                                                               
     5708         17.5                                                                                                               
     5808         18.7                                                                                                               
     5908         17.9                                                                                                               
     6008         18.8                                                                                                               
     6108         19.6                                                                                                               
     6208         16.4                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A12 (PAGE  2):  BODY WEIGHTS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP III                   MALAOXON                3.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5109         16.9                                                                                                               
     5209         18.7                                                                                                               
     5309         19.0                                                                                                               
     5409         17.8                                                                                                               
     5509         15.6                                                                                                               
     5609         19.7                                                                                                               
     5709         18.9                                                                                                               
     5809         21.2                                                                                                               
     5909         19.1                                                                                                               
     6009         19.0                                                                                                               
     6109         19.1                                                                                                               
     6209         14.6                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP IV                    MALAOXON                7.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5110         16.8                                                                                                               
     5210         19.2                                                                                                               
     5310         19.1                                                                                                               
     5410         17.7                                                                                                               
     5510         17.4                                                                                                               
     5610         18.4                                                                                                               
     5710         17.8                                                                                                               
     5810         21.5                                                                                                               
     5910         18.8                                                                                                               
     6010         20.4                                                                                                               
     6110         20.9                                                                                                               
     6210         15.1                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE A12 (PAGE  3):  BODY WEIGHTS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS   
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP V                     MALAOXON                10.0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5111         18.3                                                                                                               
     5211         15.7                                                                                                               
     5311         19.3                                                                                                               
     5411         17.9                                                                                                               
     5511         15.2                                                                                                               
     5611         19.7                                                                                                               
     5711         18.7                                                                                                               
     5811         15.7                                                                                                               
     5911         18.2                                                                                                               
     6011         19.2                                                                                                               
     6111         20.0                                                                                                               
     6211         13.5                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP VI                    MALAOXON                12.5 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     5112         16.6                                                                                                               
     5212         19.3                                                                                                               
     5312         19.7                                                                                                               
     5412         17.2                                                                                                               
     5512         14.1                                                                                                               
     5612         20.5                                                                                                               
     5712         17.6                                                                                                               
     5812         16.8                                                                                                               
     5912         17.9                                                                                                               
     6012         19.7                                                                                                               
     6112         17.5                                                                                                               
     6212         13.6                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A13 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP I         VEHICLE    0 MG/KG

5101 0.998 4.540
0.998  5.469a

5201 0.945 5.614
0.945  4.997a

5301 0.850 5.413
5401 0.942 4.882
5501 0.886 4.965
5601 1.009 5.682
5701 0.902 4.537

0.902  4.614a
5801 0.685 4.185

0.685  5.200a
5901 0.889 5.213

0.889  5.077a
6001 0.961 6.088
6101 0.996 5.566
6201 0.808 5.037

   PUP #   DOSAGE GROUP II MALAOXON 1.0 MG/KG
5102 0.835 4.341
5202 0.908 5.771
5302 1.004 X DNR

1.004 5.130
5402 0.954 5.120
5502 0.917 5.133
5602 0.967 5.020
5702 0.974 5.228
5802 0.877 X DNR

0.877 5.592
5902 0.959 5.490
6002 0.945 5.512
6102 0.978 5.816
6202 0.602 5.112

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A13 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP III MALAOXON 3.5 MG/KG

5103 0.947 1.866
5203 0.940 5.060
5303 0.965 3.758
5403 0.969 4.558
5503 0.848 5.376
5603 0.944 5.204
5703 0.930 4.736
5803 0.928 4.813
5903 0.715 5.594
6003 1.088 4.686
6103 0.917 5.239
6203 0.777 4.915

   PUP #   DOSAGE GROUP IV MALAOXON 7.0 MG/KG
5104 0.894 3.650
5204 0.882 5.227
5304 0.819 X LOW

0.819 X DNR
0.819 X DNR
0.819 1.764

5404 0.978 3.205
5504 0.914 3.523
5604 0.959 3.570
5704 0.917 4.156
5804 0.912 4.530
5904 0.963 3.691

0.963  4.061a
6004 0.893 4.947
6104 0.782 2.798
6204 0.610 4.748

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A13 (PAGE  3):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP V MALAOXON 10.0 MG/KG

5105 0.892 1.848
5205 0.993 2.924
5305 0.911 X DNR

0.911 1.005   LOW a
0.911 X LOW

5405 1.002 0.801   LOW a
1.002  0.725b
1.002  1.717b
1.002  1.232b

5505 0.875 3.322
5605 0.912 1.031   LOW a
5705 0.991 2.927
5805 0.789 2.312
5905 0.677 5.729

0.677  5.515b
6005 0.636 4.549
6105 0.732 4.760
6205 0.611 2.882

 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.
 a.  Extrapolated data. 
 b.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A13 (PAGE  4):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP VI MALAOXON 12.5 MG/KG

5106 0.847 X   LOW a
0.847 X   LOW a
0.847 X   LOW a

5206 0.938 2.495
5306 0.955 4.073

0.955  5.107b
5406 0.970 4.732

0.970  5.408b
5506 0.841 X   LOW a

0.841 X   LOW a
0.841 X   LOW a
0.841 X   LOW a

5606 0.988 4.409
5706 0.886 2.887
5806 0.934 3.143
5906 0.647 5.598

0.647  5.609b
6006 0.928 5.002
6106 0.910 5.006
6206 0.639 2.189

 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.
 a.  Below quantitative level.
 b.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A14 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP I         VEHICLE    0 MG/KG

5107 0.922 4.306
0.922  5.403a

5207 0.966 6.346
0.966  5.601a

5307 0.987 4.300
0.987 X DNR
0.987 X DNR

5407 0.972 4.947
5507 0.858 5.567
5607 1.004 5.020
5707 0.912 5.165
5807 0.954 5.320
5907 1.003 5.288
6007 0.988 5.347
6107 0.984 5.173
6207 0.841 4.945

   PUP #   DOSAGE GROUP II MALAOXON 1.0 MG/KG
5108 0.906 3.901
5208 0.955 5.997
5308 0.962 4.132
5408 1.029 5.028
5508 0.874 5.128
5608 0.996 4.752
5708 0.909 4.988
5808 0.918 5.488
5908 0.947 5.830
6008 0.976 5.274
6108 0.969 5.444
6208 0.834 4.853

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A14 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP III MALAOXON 3.5 MG/KG

5109 0.902 3.520
5209 0.922 6.199
5309 0.948 X LOW

0.948 X LOW
0.948 0.731

5409 0.954 5.036
5509 0.865 5.066
5609 0.972 4.730
5709 0.960 5.267
5809 0.944 5.061
5909 1.012 5.054
6009 0.992 4.944
6109 0.956 5.422
6209 0.777 4.819

   PUP #   DOSAGE GROUP IV MALAOXON 7.0 MG/KG
5110 0.859 3.158
5210 0.966 5.960
5310 0.999 4.385
5410 0.953 X DNR

0.953 X LOW
0.953 X DNR
0.953 1.330

5510 0.932 4.277
5610 0.985 4.144
5710 0.998 4.782
5810 0.966 5.137
5910 0.956 4.940
6010 0.989 4.782
6110 0.993 4.299
6210 0.791 4.521

 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 TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A14 (PAGE  3):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP V MALAOXON 10.0 MG/KG

5111 0.885 X DNR
0.885 X LOW
0.885 0.646

5211 0.792 2.841
5311 0.909 X LOW

0.909 X LOW
0.909 0.813

5411 0.957 2.284
5511 0.860 2.018
5611 1.013 1.815
5711 0.966 5.059
5811 0.925 3.630
5911 0.991 4.175
6011 0.920 X LOW

0.920 X LOW
0.920 2.442

6111 0.969 2.236
6211 0.777 3.945

 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 TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A14 (PAGE  4):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP VI MALAOXON 12.5 MG/KG

5112 0.862 1.398
5212 0.938 3.284
5312 0.998 4.211

0.998  5.253a
5412 0.946 X LOW

0.946 0.844
5512 0.842 X DNR

0.842 X DNR
0.842 0.727   LOW b

5612 0.997 2.626
5712 0.936 3.293
5812 0.962 2.171
5912 0.966 1.379
6012 0.933 X LOW

0.933 X LOW
0.933 4.251

6112 0.877 3.839
6212 0.747 2.028

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 b.  Extrapolated data. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A15 (PAGE  1):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS

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

5101 2.019 a
5201 2.581
5301 1.813
5401 3.015

 3.205b
5501 2.378
5601 1.444 c
5701 X DNR

1.512
5801 2.335
5901 2.489
6001 X DNR

X HIGH
3.200

6101 2.392
6201 X DNR

2.660
 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.
 HIGH = REPORTED VALUE IS ABOVE THE HIGHEST STANDARD.
 a.  Values for pup 5101 first run (1.431 units/mL) and second run (2.607 units/mL) were not within 25% acceptability 
     criteria of each other;  Values averaged.
 b.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 c.  Values for pup 5601 first run (1.833 units/mL) and second run (1.054 units/mL) were not within 25% acceptability 
     criteria of each other;  Values averaged.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A15 (PAGE  2):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP II MALAOXON 1.0 MG/KG

5102 1.723
5202 2.067
5302 1.480
5402 1.999
5502 1.816
5602 X DNR

2.102
5702 0.658 a
5802 1.546
5902 1.890
6002 2.397
6102 2.228
6202 2.811

   PUP #   DOSAGE GROUP III MALAOXON 3.5 MG/KG
5103 X LOW

0.427
5203 0.966
5303 0.477
5403 1.051
5503 1.438
5603 1.360
5703 1.048
5803 1.001
5903 1.497
6003 1.063
6103 1.663
6203 X DNR

1.559
 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.
 a.  Values for pup 5702 first run (0.542 units/mL) and second run (0.774 units/mL) were not within 25% acceptability 
     criteria of each other;  Values averaged.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A15 (PAGE  3):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP IV MALAOXON 7.0 MG/KG

5104 1.104
5204 0.636
5304 0.213   LOW a

X DNR
X DNR

5404 X LOW
X DNR

0.577
5504 0.378
5604 0.367
5704 X DNR

0.640
5804 0.684
5904 0.720 b
6004 0.887
6104 0.584
6204 X DNR

0.817
 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.
 a.  Extrapolated data. 
 b.  Values for pup 5904 first run (0.558 units/mL) and second run (0.882 units/mL) were not within 25% acceptability 
     criteria of each other;  Values averaged.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A15 (PAGE  4):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP V MALAOXON 10.0 MG/KG

5105 X DNR
X DNR

0.558
5205 X LOW

0.574
5305 X DNR

X DNR
0.620

5405 X DNR
X LOW

0.375
5505 X DNR

X DNR
X DNR

5605 0.242   LOW a
X DNR
X DNR

5705 X DNR
0.419

5805 X LOW
X DNR

0.531
5905 1.002
6005 0.793
6105 0.533
6205 X DNR

0.394
 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.
 a.  Extrapolated data. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A15 (PAGE  5):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP VI MALAOXON 12.5 MG/KG

5106 X DNR
X   LOW a
X DNR

5206 X DNR
X DNR
X DNR
X DNR

5306 1.526
5406 2.304

 2.380b
5506 X   LOW c

X   LOW c
X   LOW c

5606 X DNR
0.971
 1.219b

5706 X LOW
0.363

5806 X DNR
X DNR

0.035   LOW d
5906 1.792

 1.621b
6006 0.525
6106 1.485
6206 0.460

 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.
 a.  Negative values can not be extrapolated.
 b.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 c.  Below quantitative level.
 d.  Extrapolated data. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A16 (PAGE  1):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS

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

5107 1.870
5207 2.942

 2.642a
5307 1.724

 1.530a
5407 3.049

 2.650a
5507 2.333
5607 1.618
5707 1.773
5807 1.665
5907 2.115
6007 1.868
6107 2.506
6207 X DNR

2.062
   PUP #   DOSAGE GROUP II MALAOXON 1.0 MG/KG

5108 1.201
5208 2.337
5308 X DNR

1.997
5408 2.175
5508 1.798
5608 1.538
5708 1.356
5808 1.382
5908 1.907
6008 1.577
6108 2.317
6208 1.659

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A16 (PAGE  2):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP III MALAOXON 3.5 MG/KG

5109 0.360
5209 1.569
5309 X DNR

0.284   LOW a
X DNR

5409 2.802
5509 1.119
5609 1.275
5709 1.220

X DNR

X DNR
X LOW

5809 0.724
5909 0.972
6009 1.102
6109 X DNR

1.147
6209 1.778

 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.
 a.  Extrapolated data. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A16 (PAGE  3):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP IV MALAOXON 7.0 MG/KG

5110 0.747
5210 0.861
5310 1.369
5410 0.435   LOW a

X LOW
X DNR

5510 0.463
5610 0.539
5710 0.558
5810 X DNR

0.517
5910 1.007
6010 0.836
6110 X DNR

0.612
6210 0.855

 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.
 a.  Extrapolated data. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A16 (PAGE  4):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP V MALAOXON 10.0 MG/KG

5111 X DNR
X DNR
X DNR

5211 X LOW
0.424

5311 X   LOW a
X   LOW a
X   LOW a

5411 0.660 b
5511 X DNR

X DNR
0.477

5611 0.419
5711 1.371
5811 0.261   LOW c

X DNR
5911 X DNR

X DNR
X DNR

0.745
6011 X LOW

0.468
6111 0.344   LOW c

X DNR
6211 X LOW

0.361
 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.
 a.  Below quantitative level.
 b.  Values for pup 5411 first run was low, second run (0.435 units/mL) and third run (0.885 units/mL) were not 
     within 25% acceptability criteria of each other;  Values averaged.
 c.  Extrapolated data. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE A16 (PAGE  5):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALAOXON - FEMALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #   DOSAGE GROUP VI MALAOXON 12.5 MG/KG

5112 X DNR
X DNR

0.237   LOW a
5212 X DNR

0.399
5312 1.189
5412 0.354   LOW a

X DNR
5512 X DNR

0.079   LOW a
X LOW

5612 X DNR
X DNR

0.569
5712 X LOW

0.444
5812 0.212   LOW a

X DNR
5912 X DNR

X LOW
X LOW

0.459
6012 X DNR

0.401
6112 X DNR

X DNR
6212 1.053

 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.
 a.  Extrapolated data. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  B1 (PAGE  1):  CLINICAL OBSERVATIONS - SUMMARY - MALATHION - MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE       MALATHION       MALATHION       MALATHION       MALATHION       MALATHION   
 DOSAGE (MG/KG)                            0              10              25              50             100             150 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                              12              12              12              12              12              12 
 
 MORTALITY                                 0               0               0               0               0               0  
 
   WHOLE BODY:  TREMORS a                 0/  0           0/  0           0/  0           0/  0           5/  5           5/  5 
------------------------------------------------------------------------------------------------------------------------------------ 
 N/N = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF PUPS WITH OBSERVATION  
 a.  Observed within 1 hour of dosage administration. 

Testing Facility Study N
o. TQ

C
00017

Page 78 of 282



 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  B2 (PAGE  1):  CLINICAL OBSERVATIONS - SUMMARY - MALATHION - FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE       MALATHION       MALATHION       MALATHION       MALATHION       MALATHION   
 DOSAGE (MG/KG)                            0              10              25              50             100             150 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                              12              12              12              12              12              12 
 
 MORTALITY                                 0               0               0               0               0               0 
 
   WHOLE BODY:  TREMORS a                 0/  0           0/  0           0/  0           0/  0           1/  1           7/  7 
 
   BODY JERKS a                           0/  0           0/  0           0/  0           0/  0           0/  0           3/  3 
 
   RED PERIANAL SUBSTANCE a               0/  0           1/  1           0/  0           0/  0           0/  0           0/  0 
------------------------------------------------------------------------------------------------------------------------------------ 
 N/N = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF PUPS WITH OBSERVATION  
 a.  Observed within 1 hour after dosage administration. 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  B3 (PAGE  1):  BODY WEIGHTS - SUMMARY - MALATHION - MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE       MALATHION       MALATHION       MALATHION       MALATHION       MALATHION   
 DOSAGE (MG/KG)                            0              10              25              50             100             150 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                  N           12              12              12              12              12              12        
                                     
 BODY WEIGHT (G)              
                                     
     PND  11              MEAN±S.D.   20.1 ±  3.9     20.5 ±  3.1     18.7 ±  4.6     20.0 ±  2.7     18.9 ±  3.7     20.3 ±  4.3   
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  B4 (PAGE  1):  BODY WEIGHTS - SUMMARY - MALATHION - FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
 DOSAGE GROUP                              I              II             III              IV               V              VI    
 TEST SUBSTANCE                         VEHICLE       MALATHION       MALATHION       MALATHION       MALATHION       MALATHION   
 DOSAGE (MG/KG)                            0              10              25              50             100             150 
------------------------------------------------------------------------------------------------------------------------------------ 
 PUPS TESTED                  N           12              12              12              12              12              12        
                                     
 BODY WEIGHT (G)              
                                     
     PND  11              MEAN±S.D.   18.6 ±  3.9     19.2 ±  3.6     19.3 ±  3.3     19.4 ±  3.3     18.8 ±  3.9     18.8 ±  2.7   
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B5 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALATHION - MALE PUPS

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

 PUPS TESTED N 12 12 12 12

 BRAIN WEIGHT (G) MEAN±S.D. 0.918 ± 0.109 0.942 ± 0.114 0.875 ± 0.128 0.908 ± 0.095

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 5.112 ± 0.580 5.198 ± 0.491 5.108 ± 0.436 4.379 ± 0.816
 

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.

II IV

10 50

III
MALATHION MALATHIONMALATHION

25

-1.7 14.30.1
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B5 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALATHION - MALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 BRAIN WEIGHT (G) MEAN±S.D. 0.897 ± 0.119 0.911 ± 0.120  

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 3.327 ± 1.152** 2.822 ± 1.366**  

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.

V
MALATHION MALATHION

100

VI

34.9 44.8

150
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B6 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALATHION - FEMALE PUPS

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

 PUPS TESTED N 12 12 12

 BRAIN WEIGHT (G) MEAN±S.D. 0.932 ± 0.100 0.910 ± 0.096 0.916 ± 0.109 0.892 ± 0.094

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 4.982 ± 0.446 5.107 ± 0.356 4.861 ± 0.485 4.655 ± 0.690
 

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.
 b.  Excludes values for pup 6807, which had a sample result beyond expected range.

 11b

-2.5 6.62.4

MALATHION MALATHION
10 50

MALATHION
25

II IVIII
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B6 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - SUMMARY - MALATHION - FEMALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 BRAIN WEIGHT (G) MEAN±S.D. 0.900 ± 0.123 0.908 ± 0.079  

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.888 ± 1.633* 1.760 ± 1.509**  

 % INHIBITION a %

 a.  Value derived from comparison to the Vehicle Group.
  *  Statistically significantly different from the vehicle control group value (p<0.05).
 **  Statistically significantly different from the vehicle control group value (p<0.01).

42.0 64.7

V
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VI
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B7 (PAGE  1):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALATHION - MALE PUPS

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

 PUPS TESTED N 12 12 12 12

 INCLUDED IN ANALYSES N 12 12  11a  11a

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.044 ± 0.309 1.947 ± 0.272 1.747 ± 0.324 1.246 ± 0.497**
 

 % INHIBITION b %

 a.  Excludes values for sample results that did not meet the acceptability criterion. 
 b.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).

II IVIII
MALATHION MALATHION

10 50
MALATHION

25

4.7 39.014.5
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B7 (PAGE  2):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALATHION - MALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 INCLUDED IN ANALYSES N 10a  11a

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 1.042 ± 0.500** 0.669 ± 0.390**  

 % INHIBITION b %

 a.  Excludes values for sample results that did not meet the acceptability criterion. 
 b.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).

100 150

V
MALATHION MALATHION

VI

49.0 67.3
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B8 (PAGE  1):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALATHION - FEMALE PUPS

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

 PUPS TESTED N 12 12 12 12

 INCLUDED IN ANALYSES N 12  11a  11a 12

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 2.173 ± 0.169 1.944 ± 0.287 1.780 ± 0.322* 1.550 ± 0.398**
 

 % INHIBITION b %

 a.  Excludes values for sample results that did not meet the acceptability criterion. 
 b.  Value derived from comparison to the Vehicle Group.
  *  Statistically significantly different from the vehicle control group value (p<0.05).
 **  Statistically significantly different from the vehicle control group value (p<0.01).

10.5 28.718.1
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE  B8 (PAGE  2):  RBC CHOLINESTERASE LEVELS - SUMMARY - MALATHION - FEMALE PUPS

 DOSAGE GROUP
 TEST SUBSTANCE
 DOSAGE (MG/KG)
 PUPS TESTED N 12 12

 INCLUDED IN ANALYSES N  11a  10a

 CHOLINESTERASE LEVELS (UNITS/G) MEAN±S.D. 0.801 ± 0.639** 0.483 ± 0.349**  

 % INHIBITION b %

 a.  Excludes values for sample results that did not meet the acceptability criterion. 
 b.  Value derived from comparison to the Vehicle Group.
 **  Statistically significantly different from the vehicle control group value (p<0.01).

63.1 77.8
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  B9 (PAGE  1):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALATHION - MALE PUPS     
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP I              VEHICLE                   0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6301                       NO ADVERSE FINDINGS  
        6401                       NO ADVERSE FINDINGS  
        6501                       NO ADVERSE FINDINGS  
        6601                       NO ADVERSE FINDINGS  
        6701                       NO ADVERSE FINDINGS  
        6801                       NO ADVERSE FINDINGS  
        6901                       NO ADVERSE FINDINGS  
        7001                       NO ADVERSE FINDINGS  
        7101                       NO ADVERSE FINDINGS  
        7201                       NO ADVERSE FINDINGS  
        7301                       NO ADVERSE FINDINGS  
        7401                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALATHION                 10 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6302                       NO ADVERSE FINDINGS  
        6402                       NO ADVERSE FINDINGS  
        6502                       NO ADVERSE FINDINGS  
        6602                       NO ADVERSE FINDINGS  
        6702                       NO ADVERSE FINDINGS  
        6802                       NO ADVERSE FINDINGS  
        6902                       NO ADVERSE FINDINGS  
        7002                       NO ADVERSE FINDINGS  
        7102                       NO ADVERSE FINDINGS  
        7202                       NO ADVERSE FINDINGS  
        7302                       NO ADVERSE FINDINGS  
        7402                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  B9 (PAGE  2):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALATHION - MALE PUPS     
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP III            MALATHION                 25 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6303                       NO ADVERSE FINDINGS  
        6403                       NO ADVERSE FINDINGS  
        6503                       NO ADVERSE FINDINGS  
        6603                       NO ADVERSE FINDINGS  
        6703                       NO ADVERSE FINDINGS  
        6803                       NO ADVERSE FINDINGS  
        6903                       NO ADVERSE FINDINGS  
        7003                       NO ADVERSE FINDINGS  
        7103                       NO ADVERSE FINDINGS  
        7203                       NO ADVERSE FINDINGS  
        7303                       NO ADVERSE FINDINGS  
        7403                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP IV             MALATHION                 50 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6304                       NO ADVERSE FINDINGS  
        6404                       NO ADVERSE FINDINGS  
        6504                       NO ADVERSE FINDINGS  
        6604                       NO ADVERSE FINDINGS  
        6704                       NO ADVERSE FINDINGS  
        6804                       NO ADVERSE FINDINGS  
        6904                       NO ADVERSE FINDINGS  
        7004                       NO ADVERSE FINDINGS  
        7104                       NO ADVERSE FINDINGS  
        7204                       NO ADVERSE FINDINGS  
        7304                       NO ADVERSE FINDINGS  
        7404                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE  B9 (PAGE  3):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALATHION -  MALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP V              MALATHION                 100 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6305                       NO ADVERSE FINDINGS  
        6405                       NO ADVERSE FINDINGS  
        6505   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (47 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6605   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (46 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6705                       NO ADVERSE FINDINGS  
        6805   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (48 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6905                       NO ADVERSE FINDINGS  
        7005   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (49 MINUTES AFTER DOSAGE ADMINISTRATION)  
        7105   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (46 MINUTES AFTER DOSAGE ADMINISTRATION)  
        7205                       NO ADVERSE FINDINGS  
        7305                       NO ADVERSE FINDINGS  
        7405                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP VI             MALATHION                 150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6306                       NO ADVERSE FINDINGS  
        6413   PND(   11  )        WHOLE BODY:  TREMORS - SLIGHT (47 MINUTES AFTER DOSAGE ADMINISTRATION)     
        6506   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (44 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6606                       NO ADVERSE FINDINGS  
        6706                       NO ADVERSE FINDINGS  
        6806   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (50 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6906                       NO ADVERSE FINDINGS  
        7006                       NO ADVERSE FINDINGS  
        7106   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - MODERATE (50 MINUTES AFTER DOSAGE ADMINISTRATION)  
        7206                       NO ADVERSE FINDINGS  
        7306   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (45 MINUTES AFTER DOSAGE ADMINISTRATION)  
        7406                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY     
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B10 (PAGE  1):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP I              VEHICLE                   0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6307                       NO ADVERSE FINDINGS  
        6407                       NO ADVERSE FINDINGS  
        6507                       NO ADVERSE FINDINGS  
        6607                       NO ADVERSE FINDINGS  
        6707                       NO ADVERSE FINDINGS  
        6807                       NO ADVERSE FINDINGS  
        6907                       NO ADVERSE FINDINGS  
        7007                       NO ADVERSE FINDINGS  
        7107                       NO ADVERSE FINDINGS  
        7207                       NO ADVERSE FINDINGS  
        7307                       NO ADVERSE FINDINGS  
        7407                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP II             MALATHION                 10 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6308   PND(   11  )        RED PERIANAL SUBSTANCE (57 MINUTES AFTER DOSAGE ADMINISTRATION)   
        6408                       NO ADVERSE FINDINGS  
        6508                       NO ADVERSE FINDINGS  
        6608                       NO ADVERSE FINDINGS  
        6708                       NO ADVERSE FINDINGS  
        6808                       NO ADVERSE FINDINGS  
        6908                       NO ADVERSE FINDINGS  
        7008                       NO ADVERSE FINDINGS  
        7108                       NO ADVERSE FINDINGS  
        7208                       NO ADVERSE FINDINGS  
        7308                       NO ADVERSE FINDINGS  
        7408                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY      
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B10 (PAGE  2):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP III            MALATHION                 25 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6309                       NO ADVERSE FINDINGS  
        6409                       NO ADVERSE FINDINGS  
        6509                       NO ADVERSE FINDINGS  
        6609                       NO ADVERSE FINDINGS  
        6709                       NO ADVERSE FINDINGS  
        6809                       NO ADVERSE FINDINGS  
        6909                       NO ADVERSE FINDINGS  
        7009                       NO ADVERSE FINDINGS  
        7109                       NO ADVERSE FINDINGS  
        7209                       NO ADVERSE FINDINGS  
        7309                       NO ADVERSE FINDINGS  
        7409                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP IV             MALATHION                 50 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6310                       NO ADVERSE FINDINGS  
        6410                       NO ADVERSE FINDINGS  
        6510                       NO ADVERSE FINDINGS  
        6610                       NO ADVERSE FINDINGS  
        6710                       NO ADVERSE FINDINGS  
        6810                       NO ADVERSE FINDINGS  
        6910                       NO ADVERSE FINDINGS  
        7010                       NO ADVERSE FINDINGS  
        7110                       NO ADVERSE FINDINGS  
        7210                       NO ADVERSE FINDINGS  
        7310                       NO ADVERSE FINDINGS  
        7410                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B10 (PAGE  3):  CLINICAL OBSERVATIONS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS                          
 
------------------------------------------------------------------------------------------------------------------------------------ 
       PUP #                       DESCRIPTION 
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP V              MALATHION                 100 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6311                       NO ADVERSE FINDINGS  
        6411                       NO ADVERSE FINDINGS  
        6511                       NO ADVERSE FINDINGS  
        6611                       NO ADVERSE FINDINGS  
        6711                       NO ADVERSE FINDINGS  
        6811                       NO ADVERSE FINDINGS  
        6911                       NO ADVERSE FINDINGS  
        7011   PND(   11  )        WHOLE BODY:  TREMORS - CONTINUOUS - SLIGHT (48 MINUTES AFTER DOSAGE ADMINISTRATION) 
        7111                       NO ADVERSE FINDINGS  
        7211                       NO ADVERSE FINDINGS  
        7311                       NO ADVERSE FINDINGS  
        7411                       NO ADVERSE FINDINGS  
------------------------------------------------------------------------------------------------------------------------------------ 
       DOSAGE GROUP VI             MALATHION                 150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
        6312   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (57 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6412   PND(   11  )        WHOLE BODY:  TREMORS - CONTINUOUS - SLIGHT (48 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6512   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (42 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6612                       NO ADVERSE FINDINGS  
        6712                       NO ADVERSE FINDINGS  
        6812   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (47 MINUTES AFTER DOSAGE ADMINISTRATION)  
               PND(   11  )        BODY JERKS (47 MINUTES AFTER DOSAGE ADMINISTRATION)  
        6912                       NO ADVERSE FINDINGS  
        7012                       NO ADVERSE FINDINGS  
        7112   PND(   11  )        BODY JERKS (47 MINUTES AFTER DOSAGE ADMINISTRATION)  
        7212   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - MODERATE (41 MINUTES AFTER DOSAGE ADMINISTRATION) 
        7312   PND(   11  )        WHOLE BODY:  TREMORS - INTERMITTENT - SLIGHT (42 MINUTES AFTER DOSAGE ADMINISTRATION)  
        7412   PND(   11  )        WHOLE BODY:  TREMORS - CONTINUOUS - MODERATE (46 MINUTES AFTER DOSAGE ADMINISTRATION)  
               PND(   11  )        BODY JERKS (46 MINUTES AFTER DOSAGE ADMINISTRATION)  
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B11 (PAGE  1):  BODY WEIGHTS - INDIVIDUAL DATA - MALATHION - MALE PUPS                                                                    
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP I                     VEHICLE                  0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6301         17.7                                                                                                               
     6401         20.4                                                                                                               
     6501         18.5                                                                                                               
     6601         14.9                                                                                                               
     6701         13.9                                                                                                               
     6801         21.0                                                                                                               
     6901         24.8                                                                                                               
     7001         23.0                                                                                                               
     7101         16.0                                                                                                               
     7201         23.5                                                                                                               
     7301         22.9                                                                                                               
     7401         25.1                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP II                    MALATHION                10 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6302         22.7                                                                                                               
     6402         18.6                                                                                                               
     6502         18.2                                                                                                               
     6602         16.1                                                                                                               
     6702         22.1                                                                                                               
     6802         14.8                                                                                                               
     6902         22.9                                                                                                               
     7002         21.9                                                                                                               
     7102         20.9                                                                                                               
     7202         23.7                                                                                                               
     7302         25.1                                                                                                               
     7402         19.2                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B11 (PAGE  2):  BODY WEIGHTS - INDIVIDUAL DATA - MALATHION - MALE PUPS                                                                    
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP III                   MALATHION                25 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6303         17.4                                                                                                               
     6403         13.3                                                                                                               
     6503         18.9                                                                                                               
     6603         12.6                                                                                                               
     6703         15.0                                                                                                               
     6803         14.8                                                                                                               
     6903         24.4                                                                                                               
     7003         24.3                                                                                                               
     7103         15.1                                                                                                               
     7203         22.0                                                                                                               
     7303         22.0                                                                                                               
     7403         24.8                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP IV                    MALATHION                50 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6304         21.6                                                                                                               
     6404         18.0                                                                                                               
     6504         18.0                                                                                                               
     6604         16.9                                                                                                               
     6704         16.0                                                                                                               
     6804         21.3                                                                                                               
     6904         23.3                                                                                                               
     7004         22.6                                                                                                               
     7104         18.3                                                                                                               
     7204         24.2                                                                                                               
     7304         21.4                                                                                                               
     7404         19.0                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B11 (PAGE  3):  BODY WEIGHTS - INDIVIDUAL DATA - MALATHION - MALE PUPS   
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP V                     MALATHION                100 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6305         17.6                                                                                                               
     6405         13.1                                                                                                               
     6505         16.8                                                                                                               
     6605         16.1                                                                                                               
     6705         16.2                                                                                                               
     6805         23.7                                                                                                               
     6905         23.5                                                                                                               
     7005         14.9                                                                                                               
     7105         18.3                                                                                                               
     7205         23.9                                                                                                               
     7305         22.3                                                                                                               
     7405         20.5                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP VI                    MALATHION                150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6306         24.3                                                                                                               
     6413         23.5                                                                                                               
     6506         16.3                                                                                                               
     6606         12.8                                                                                                               
     6706         15.4                                                                                                               
     6806         21.7                                                                                                               
     6906         23.9                                                                                                               
     7006         14.7                                                                                                               
     7106         20.2                                                                                                               
     7206         23.9                                                                                                               
     7306         21.7                                                                                                               
     7406         25.1                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY  
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B12 (PAGE  1):  BODY WEIGHTS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS   
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP I                     VEHICLE                  0 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6307         20.7                                                                                                               
     6407         15.4                                                                                                               
     6507         18.3                                                                                                               
     6607         14.6                                                                                                               
     6707         14.4                                                                                                               
     6807         13.2                                                                                                               
     6907         21.2                                                                                                               
     7007         20.3                                                                                                               
     7107         15.9                                                                                                               
     7207         23.2                                                                                                               
     7307         21.0                                                                                                               
     7407         25.6                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP II                    MALATHION                10 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6308         16.2                                                                                                               
     6408         19.2                                                                                                               
     6508         16.5                                                                                                               
     6608         14.9                                                                                                               
     6708         15.4                                                                                                               
     6808         17.1                                                                                                               
     6908         23.4                                                                                                               
     7008         19.6                                                                                                               
     7108         17.5                                                                                                               
     7208         22.9                                                                                                               
     7308         22.1                                                                                                               
     7408         25.8                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B12 (PAGE  2):  BODY WEIGHTS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS  
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP III                   MALATHION                25 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6309         18.3                                                                                                               
     6409         13.8                                                                                                               
     6509         17.4                                                                                                               
     6609         15.6                                                                                                               
     6709         15.4                                                                                                               
     6809         19.3                                                                                                               
     6909         20.8                                                                                                               
     7009         20.5                                                                                                               
     7109         19.8                                                                                                               
     7209         22.3                                                                                                               
     7309         23.8                                                                                                               
     7409         24.2                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP IV                    MALATHION                50 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6310         22.7                                                                                                               
     6410         12.7                                                                                                               
     6510         17.2                                                                                                               
     6610         20.2                                                                                                               
     6710         13.6                                                                                                               
     6810         20.3                                                                                                               
     6910         22.8                                                                                                               
     7010         20.8                                                                                                               
     7110         20.0                                                                                                               
     7210         21.8                                                                                                               
     7310         21.0                                                                                                               
     7410         19.2                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS     
 
 TABLE B12 (PAGE  3):  BODY WEIGHTS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS   
 
------------------------------------------------------------------------------------------------------------------------------------ 
               PND 11 
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP V                     MALATHION                100 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6311         17.3                                                                                                               
     6411         18.6                                                                                                               
     6511         20.3                                                                                                               
     6611         16.6                                                                                                               
     6711         14.2                                                                                                               
     6811         16.1                                                                                                               
     6911         23.2                                                                                                               
     7011         10.9                                                                                                               
     7111         20.7                                                                                                               
     7211         23.7                                                                                                               
     7311         21.9                                                                                                               
     7411         22.0                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
    PUP #              DOSAGE GROUP VI                    MALATHION                150 MG/KG 
------------------------------------------------------------------------------------------------------------------------------------ 
     6312         18.3                                                                                                               
     6412         16.6                                                                                                               
     6512         20.9                                                                                                               
     6612         14.4                                                                                                               
     6712         13.8                                                                                                               
     6812         19.3                                                                                                               
     6912         21.6                                                                                                               
     7012         17.5                                                                                                               
     7112         20.1                                                                                                               
     7212         21.8                                                                                                               
     7312         20.8                                                                                                               
     7412         20.9                                                                                                               
------------------------------------------------------------------------------------------------------------------------------------ 
 PND = POSTNATAL DAY 
 ALL WEIGHTS WERE RECORDED IN GRAMS (G). 
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B13 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP I         VEHICLE    0 MG/KG

6301 0.883 6.190
0.883 X DNR
0.883  5.675a

6401 0.953 5.778
6501 0.832 4.988

0.832  4.915a
6601 0.786 4.020

0.786  3.756a
6701 0.734 5.540
6801 0.930 4.875
6901 0.993 5.234
7001 0.897 4.751
7101 0.856 4.598
7201 1.068 4.806
7301 0.996 5.073
7401 1.092 5.496

   PUP #   DOSAGE GROUP II MALATHION 10 MG/KG
6302 0.979 6.393
6402 0.829 5.280
6502 0.828 4.974
6602 0.807 4.526
6702 0.936 4.819
6802 0.810 5.372
6902 0.942 5.040
7002 0.898 4.692
7102 1.054 5.322
7202 1.083 4.955
7302 1.147 5.457
7402 0.992 5.545

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B13 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #  DOSAGE GROUP III MALATHION 25 MG/KG

6303 0.812 5.835
6403 0.770 4.247
6503 0.881 5.134

0.881  5.133a
6603 0.726 4.859
6703 0.817 4.864
6803 0.671 5.685
6903 0.936 5.053
7003 0.921 5.251
7103 0.853 5.358
7203 1.010 4.617
7303 0.977 5.303
7403 1.125 5.095

   PUP #  DOSAGE GROUP IV MALATHION 50 MG/KG
6304 1.029 4.730
6404 0.914 3.100
6504 0.752 5.651

0.752  5.571a
6604 0.866 4.339
6704 0.849 4.409
6804 0.761 3.352
6904 0.897 4.778
7004 0.892 4.510
7104 0.924 4.058
7204 1.069 3.238
7304 0.984 5.167
7404 0.954 5.212

 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B13 (PAGE  3):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #  DOSAGE GROUP V MALATHION 100 MG/KG

6305 0.871 4.688
0.871  4.518a

6405 0.813 3.100
6505 0.767 4.964
6605 0.793 2.827
6705 0.848 3.782
6805 0.977 1.509
6905 0.940 2.773
7005 0.695 4.666
7105 0.926 1.399
7205 1.031 3.322
7305 1.086 3.902
7405 1.014 2.987

   PUP #  DOSAGE GROUP VI MALATHION 150 MG/KG
6306 1.052 1.693
6413 0.993 0.720
6506 0.767 4.780
6606 0.758 4.269
6706 0.822 2.226
6806 0.950 3.938
6906 0.901 2.493
7006 0.709 4.124
7106 0.976 0.537
7206 0.943 2.829
7306 0.986 3.330
7406 1.077 2.922

 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B14 (PAGE  1):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #   DOSAGE GROUP I         VEHICLE    0 MG/KG

6307 0.982 4.962
6407 0.852 5.526
6507 0.999 4.950

0.999  5.212a
6607 0.833 4.240

0.833 X DNR
0.833  4.361a

6707 0.813 4.788
6807  0.692b  2.077c
6907 0.901 5.246
7007 0.850 4.624
7107 0.874 X DNR

0.874 4.395
7207 1.045 5.085
7307 0.975 5.611
7407 1.125 5.379

   PUP #   DOSAGE GROUP II MALATHION 10 MG/KG
6308 0.850 5.411
6408 0.995 5.228
6508 0.811 5.677
6608 0.790 4.845
6708 0.822 4.974
6808 0.877 5.152
6908 0.944 4.935
7008 0.842 4.568
7108 0.895 4.552
7208 0.978 5.142
7308 1.009 5.591
7408 1.102 5.210

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 b.  Value was excluded from summarization and statistical analyses.
 c.  Sample result beyond expected range; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B14 (PAGE  2):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #  DOSAGE GROUP III MALATHION 25 MG/KG

6309 0.905 5.237
6409 0.760 4.379
6509 0.784 5.197
6609 0.827 4.714
6709 0.839 4.721
6809 0.894 3.740
6909 0.947 5.686
7009 0.868 4.702
7109 0.969 4.857
7209 1.041 4.973
7309 1.080 5.098
7409 1.079 5.023

   PUP #  DOSAGE GROUP IV MALATHION 50 MG/KG
6310 1.012 4.887
6410 0.731 4.432
6510 0.760 4.916
6610 0.936 5.113
6710 0.797 4.999

0.797  4.920a
6810 0.923 4.590
6910 0.898 4.969
7010 0.824 3.907
7110 0.903 5.189
7210 1.022 2.787
7310 0.958 5.101
7410 0.935 4.974

 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B14 (PAGE  3):  BRAIN CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS      

 BRAIN (G) FINAL CHOLINESTERASE (UNITS/G) FOOTNOTE
   PUP #  DOSAGE GROUP V MALATHION 100 MG/KG

6311 0.928 0.706
6411 0.957 2.948
6511 0.853 4.791
6611 0.849 2.434
6711 0.839 3.555
6811 0.798 0.534
6911 0.915 1.076
7011 0.603 4.456
7111 0.976 2.281
7211 1.050 2.201
7311 1.006 5.387
7411 1.024 4.282

   PUP #  DOSAGE GROUP VI MALATHION 150 MG/KG
6312 0.907 0.930
6412 0.909 0.921
6512 1.030 0.558
6612 0.800 4.385

0.800  4.287a
6712 0.810 2.194
6812 0.887 X LOW

0.887 0.638
6912 0.888 4.374
7012 0.784 3.597
7112 0.964 0.711
7212 0.966 X LOW

0.966 0.546
7312 0.948 0.733
7412 1.001 1.533

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B15 (PAGE  1):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS

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

6301 1.818
6401 2.191
6501 1.673

 1.779a
6601 2.131
6701 1.743

X DNR
 2.209a
 1.897a

6801 2.225
6901 2.150
7001 1.914
7101 2.416
7201 2.166
7301 1.535
7401 2.562

   PUP #   DOSAGE GROUP II MALATHION 10 MG/KG
6302 1.504
6402 2.156
6502 1.848
6602 1.913
6702 1.680
6802 1.889
6902 1.663
7002 2.035
7102 2.073
7202 1.878
7302 2.226
7402 2.495

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B15 (PAGE  2):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #  DOSAGE GROUP III MALATHION 25 MG/KG

6303 1.821
6403 1.569
6503 1.982

 2.306a
6603  Xb
6703 1.577
6803 2.001
6903 1.331
7003 1.762
7103 2.237
7203 1.199
7303 2.117
7403 1.623

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 b.  Insufficient sample for analysis.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B15 (PAGE  3):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #  DOSAGE GROUP IV MALATHION 50 MG/KG

6304 1.029
6404 0.720
6504 1.620

 1.782a
6604  Xb
6704 1.628
6804 X DNR

X DNR
0.741

6904 1.108
7004 1.360
7104 1.284
7204 X DNR

X DNR
X DNR

0.451
7304 2.141
7404 1.623

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 b.  Insufficient sample for analysis.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B15 (PAGE  4):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #  DOSAGE GROUP V MALATHION 100 MG/KG

6305 1.723
 1.709a

6405  Xb
6505 1.441
6605 0.611
6705 0.955
6805 X DNR

X DNR
X DNR
X LOW

6905 0.798
7005 1.697
7105 X DNR

0.329
7205 0.793
7305 1.466
7405 0.604

 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.
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 b.  Insufficient sample for analysis.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B15 (PAGE  5):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - MALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #  DOSAGE GROUP VI MALATHION 150 MG/KG

6306 X DNR
0.492

6413 X DNR
0.339

6506 1.477
6606  Xa
6706 0.540
6806 0.330
6906 0.444
7006 1.064
7106 X DNR

0.226
7206 X DNR

0.701
7306 X DNR

X DNR
1.108

7406 0.642
 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.
 a.  Insufficient sample for analysis.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B16 (PAGE  1):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS

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

6307 2.093
6407 2.309
6507 2.226

 2.140a
6607 1.995
6707 2.043
6807 2.401
6907 2.113
7007 2.166
7107 2.173
7207 1.859
7307 2.455
7407 2.238

   PUP #   DOSAGE GROUP II MALATHION 10 MG/KG
6308 1.791
6408 2.126
6508 1.626
6608  Xb
6708 1.844
6808 2.314
6908 1.559
7008 1.829
7108 2.347
7208 1.943
7308 2.312
7408 1.697

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES
 a.  Repeat analysis performed; value excluded from summarization and statistical analyses.
 b.  Insufficient sample for analysis.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B16 (PAGE  2):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #  DOSAGE GROUP III MALATHION 25 MG/KG

6309 1.573
6409 1.819
6509 1.556
6609  Xa
6709 1.505
6809 1.187
6909 1.712
7009 1.999

 2.050b
7109 2.109
7209 1.750
7309 2.068
7409 2.297

   PUP #  DOSAGE GROUP IV MALATHION 50 MG/KG
6310 1.202
6410 1.420
6510 1.542
6610 1.637
6710 1.487
6810 1.321
6910 1.675
7010 1.359
7110 2.018
7210 0.740
7310 2.029
7410 2.168

 X = SAMPLE RESULTS DO NOT MEET ACCEPTABILITY CRITERIA; VALUES WERE NOT REPORTED OR INCLUDED IN SUMMARIZATION AND STATISTICAL ANALYSES
 a.  Insufficient sample for analysis.
 b.  Repeat analysis performed; value excluded from summarization and statistical analyses.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B16 (PAGE  3):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #  DOSAGE GROUP V MALATHION 100 MG/KG

6311 0.167
6411 0.622
6511 X DNR

1.290
6611 X DNR

0.294
6711 0.867
6811 X DNR

0.338
6911 X DNR

0.235
7011  Xa
7111 X DNR

0.552
7211 X DNR

0.619
7311 2.057
7411 X DNR

1.773
 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.
 a.  Insufficient sample for analysis.
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 PROTOCOL TQC00017:  ORAL (GAVAGE) ACUTE DOSE COMPARATIVE CHOLINESTERASE STUDY OF MALATHION AND MALAOXON IN JUVENILE RATS

 TABLE B16 (PAGE  4):  RBC CHOLINESTERASE LEVELS - INDIVIDUAL DATA - MALATHION - FEMALE PUPS

 FINAL CHOLINESTERASE (UNITS/ML)  FOOTNOTE
   PUP #  DOSAGE GROUP VI MALATHION 150 MG/KG

6312 0.173
6412 X DNR

0.773
6512 X DNR

0.325
6612  Xa
6712 0.294
6812 X DNR

X DNR
0.374

6912 1.267
7012 0.752
7112 X DNR

X DNR
X DNR

7212 X DNR
X DNR

0.278
7312 0.152
7412 X DNR

0.440
 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.
 a.  Insufficient sample for analysis.
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DEVIATIONS FROM THE PROTOCOL AND THE STANDARD OPERATING 

PROCEDURES OF THE TESTING FACILITY 
 
 

1. On 20 November 2007, a total of 51 dams were received at the Testing Facility 
rather than 48, as stated in the protocol.  This deviation did not adversely affect 
the outcome or interpretation of the study because a sufficient number of dams 
and pups were available for the study to be conducted. 

 
2. On 4 December 2007 (PND 11), postdosage clinical observations were 

inadvertently not recorded for male pup 5502 and female pup 5508 in the 
1.0 mg/kg/day Malaoxon group.  Both rats appeared normal at the next 
observation.  This deviation does not adversely affect the outcome or 
interpretation of the study because sufficient information is available to evaluate 
this parameter. 

 
3. On PND 11 (4 December 2007), an insufficient amount of blood was collected 

from the following F1 generation Malaoxon-treated male pups: 
 

 
These deviations did not adversely affect the outcome or interpretation of the 
study because the samples contained an adequate amount of blood for 
analysis (except the sample from rat #5505).   
 

Dosage Group Pup Number Actual Volume Collected  
5101 0.2 mL 
5501 0.3 mL 
5701 0.2 mL 

0 (Vehicle) mg/kg/day 

6101 0.35 mL 
5702 0.2 mL 1 mg/kg/day 6202 0.35 mL 
5503 0.3 mL 
5703 0.35 mL 
5803 0.3 mL 
5903 0.35 mL 
6003 0.3 mL 

3.5 mg/kg/day 

6203 0.35 mL 
7 mg/kg/day 5704 0.2 mL 

5505 0.3 mL 
5705 0.3 mL 
6105 0.2 mL 10 mg/kg/day 

6205 0.3 mL 
5706 0.2 mL 12.5 mg/kg/day 6206 0.3 mL 
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4. On PND 11 (4 December 2007), an insufficient amount of blood was collected 
from the following F1 generation Malaoxon-treated female pups: 

 

 
These deviations did not adversely affect the outcome or interpretation of the 
study because the samples contained an adequate amount of blood for 
analysis (except the sample from rat #6112).   
 

Dosage Group Pup Number Actual Volume Collected  
5207 0.3 mL 0 (Vehicle) mg/kg/day 
5707 0.3 mL 
5208 0.3 mL 
5808 0.3 mL 
6008 0.3 mL 1 mg/kg/day 

6108 0.3 mL 
5109 0.3 mL 
5309 0.3 mL 
5509 0.3 mL 3.5 mg/kg/day 

6209 0.2 mL 
5210 0.3 mL 
5310 0.3 mL 
5610 0.3 mL 7 mg/kg/day 

6210 0.3 mL 
5211 0.2 mL 
5511 0.3 mL 
5711 0.3 mL 
5811 0.3 mL 
6011 0.3 mL 
6111 0.3 mL 

10 mg/kg/day 

6211 0.2 mL 
5112 0.3 mL 
5512 0.3 mL 
5612 0.3 mL 
5712 0.3 mL 
5812 0.3 mL 
5912 0.3 mL 
6012 0.2 mL 
6112 0.3 mL 

12.5 mg/kg/day 

6212 0.3 mL 
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5. On PND 11 (7 December 2007), an insufficient amount of blood was collected 
from the following F1 generation Malathion-treated pups: 

 

 
These deviations did not adversely affect the outcome or interpretation of the 
study because although 7 of the above listed samples could not be analyzed due to 
an insufficient amount of blood there were a sufficient number of samples with an 
adequate amount of blood for analysis.   
 

6. On PND 11 (4 and 7 December 2007), the blood sample tubes were labeled with 
only the rat number, rather than at minimum with protocol number, date of 
collection, rat number, dosage group, dosage level, day of study, species, 
generation, sex, timepoint and storage conditions.  This deviation did not 
adversely affect the outcome or interpretation of the study because appropriate 
identification was provided on the sample collection tubes to distinguish the 
animal providing the sample. 

 
7. On PND 11 (4 and 7 December 2007), brain samples for all male and female pups 

were diluted twice in order to make sure the results were within the acceptable 
range for analysis according to SOP; however, the protocol requires only a single 
dilution.  These deviations did not adversely affect the outcome or interpretation 
of the study because the procedure was necessary to assure the samples would be 
within an acceptable range.  This procedure was approved by the Study Director; 
however, appropriate documentation was not provided at the time of the initial 
approval. 

 
8. On PND 11 (4 December 2007), for runs 2, 4, 5, 6, 7 and 25 of the cholinesterase 

data, more than four standards needed to be masked in order to get an acceptable 
standard curve.  This deviation did not adversely affect the outcome or 
interpretation of the study because documentation of this procedure was provided 
and all dosage groups were handled in a similar manner.  

 

Dosage Group Pup Number Pup Sex Actual Volume Collected 
10 mg/kg/day 6608 Female 0.3 mL 

6603 Male 0.05 mL 25 mg/kg/day 6609 Female 0.3 mL 
6604 Male 0.1 mL 50 mg/kg/day 6410 Female 0.3 mL 
6405 Male 0.3 mL 
6311 Female 0.3 mL 100 mg/kg/day 
6611 Female 0.3 mL 
6406 0.1 mL 
6606 Male 0.3 mL 150 mg/kg/day 
6612 Female 0.3 mL 

Testing Facility Study No. TQC00017

Page 182 of 282





APPENDIX 3 - CERTIFICATE OF ANALYSIS 

Testing Facility Study No. TQC00017

Page 184 of 282



Testing Facility Study No. TQC00017

Page 185 of 282



APPENDIX 4 - ANALYTICAL REPORT 

Testing Facility Study No. TQC00017

Page 186 of 282



FINAL REPORT 

Formulation Sample Analysis 
for the Determination of Malathion and Malaoxon in Corn Oil 

 
Test Site Project No. TQC00017AA 

Testing Facility Study No. TQC00017 
 
 

Oral (Gavage) Acute Dose Comparative Cholinesterase Study of  
Malathion and Malaoxon in Juvenile Rats 

 
 

TEST SITE: 
Charles River Laboratories 

Preclinical Services 
334 South Street 

Shrewsbury, MA 01545 
USA 

 

TESTING FACILITY: 
Charles River Laboratories 

Preclinical Services 
905 Sheehy Drive, Building A 

Horsham, PA 19044 
USA 

 

SPONSOR: 
Cheminova A/S 

P.O. Box 9 
DK-7620 Lemvig 

Denmark 
 
 

March 11, 2008 
 

Page 1 of 56 

Testing Facility Study No. TQC00017

Page 187 of 282



Final Report Page 2 
Test Site Project No. TQC00017AA Testing Facility Study No. TQC00017 
 

TABLE OF CONTENTS 

1. REPORT REVIEW AND APPROVAL SIGNATURE ................................................4 

2. COMPLIANCE STATEMENT.....................................................................................5 

3. QUALITY ASSURANCE STATEMENT ....................................................................6 

4. RESPONSIBLE PERSONNEL.....................................................................................7 

5. SUMMARY...................................................................................................................8 

6. MATERIALS AND METHODS...................................................................................9 
6.1. Analytical Reference Standards.....................................................................................9 
6.2. Sample Receipt and Storage ..........................................................................................9 
6.3. Sample Analysis.............................................................................................................9 

7. DATA COLLECTION AND STATISTICAL METHODS........................................10 

8. MAINTENANCE OF RAW DATA AND RECORDS...............................................10 

9. RESULTS ....................................................................................................................10 
9.1. Concentration...............................................................................................................10 
9.2. Homogeneity................................................................................................................10 

10. REFERENCES ............................................................................................................10 

 

Testing Facility Study No. TQC00017

Page 188 of 282



Final Report Page 3 
Test Site Project No. TQC00017AA Testing Facility Study No. TQC00017 
 

LIST OF TABLES 

Table 1 Summary of Malathion and Malaoxon Concentration and  
Homogeneity Results ......................................................................................... 12 

 

LIST OF APPENDICES 

Appendix 1  Certificates of Analysis.................................................................................. 14 

Appendix 2  Laboratory Method MALA00........................................................................ 18 

Appendix 3  Laboratory Method MLXN00........................................................................ 33 

Appendix 4  Dose Formulation Analysis Reports .............................................................. 48 
 
 

Testing Facility Study No. TQC00017

Page 189 of 282



Testing Facility Study No. TQC00017

Page 190 of 282



Testing Facility Study No. TQC00017

Page 191 of 282



Testing Facility Study No. TQC00017

Page 192 of 282



Final Report Page 7 
Test Site Project No. TQC00017AA Testing Facility Study No. TQC00017 
 

4. RESPONSIBLE PERSONNEL 
Principal Investigator.....................................................................................Peggy Buxton, BS 
Laboratory Sciences 
 
Associate Director - Formulation Analysis.................................. Dominic Moore, BSc, MRSC 
Laboratory Sciences 
 
Director ........................................................................................................Richard Norlin, MS 
Laboratory Sciences 
 
Technical Writer .................................................................................... Kathleen Ferguson, BS 
Report Services 

Testing Facility Study No. TQC00017

Page 193 of 282



Final Report Page 8 
Test Site Project No. TQC00017AA Testing Facility Study No. TQC00017 
 

5. SUMMARY 
The purpose of this project was to determine the concentration and homogeneity of 
Malathion and Malaoxon in dose formulations from Study No. TQC00017 titled “Oral 
(Gavage) Acute Dose Comparative Cholinesterase Study of Malathion and Malaoxon in 
Juvenile Rats.”  

Samples of dose formulations were analyzed for Malathion by gas chromatography with 
flame ionization detection. The method was validated for the analysis of dose formulations at 
concentrations ranging from 0.58 mg/mL to 38 mg/mL of Malathion in corn oil. 

Samples of dose formulations were analyzed for Malaoxon by gas chromatography with 
flame ionization detection. The method was validated for the analysis of dose formulations at 
concentrations ranging from 0.020 mg/mL to 2.5 mg/mL of Malaoxon in corn oil. 

Results for all dose formulations met the acceptance criteria for concentration 
(≤15% difference from nominal concentration) and homogeneity (≤5% relative standard 
deviation). 
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6. MATERIALS AND METHODS 

6.1. Analytical Reference Standards 
Identity: Malathion (Fyfanon® Technical) 
Manufacturer: Cheminova A/S 
Batch number: 9010501 
Purity: 96.0% w/w (100% assumed for use) 
Expiration date: November 9, 2008 
Storage conditions: -20°C ± 5°C, protected from light 
 
Identity: Malaoxon 
Manufacturer: Cheminova A/S 
Batch number: 849-BSe-42C 
Purity: 97.7% (100% assumed for use) 
Expiration date: March 4, 2009 (when refrigerated) 
Storage conditions: -20°C ± 5°C, protected from light 
 
The characterization of the analytical reference standards is the responsibility of the Sponsor, 
as is the method of synthesis, fabrication or derivation, and stability determination. 
Certificates of Analysis are contained in Appendix 1. 

6.2. Sample Receipt and Storage 

Two shipments of samples were received from Charles River Laboratories Preclinical 
Services (Horsham, Pennsylvania) on December 5 and 11, 2007. The samples were received 
packaged on ice packs and in satisfactory condition. Samples were stored at 5°C ± 3°C, 
protected from light, and analyzed within the established stability period (15 days). 

6.3. Sample Analysis 

Samples of dose formulations were analyzed for Malathion according to the validated 
method described in Charles River Laboratories Preclinical Services Laboratory Method 
(LM) MALA00 for the “Analysis of Malathion in Corn Oil Dose Formulations by GC-FID,” 
which was validated in Charles River Laboratories Preclinical Services, Massachusetts 
Project Number TQC00018AX. A copy of the most recent version of the LM is contained in 
Appendix 2. 

Samples of dose formulations were analyzed for Malaoxon according to the validated method 
described in Charles River Laboratories Preclinical Services LM MLXN00 for the “Analysis 
of Malaoxon in Corn Oil Dose Formulations by GC-FID,” which was validated in Charles 
River Laboratories Preclinical Services, Massachusetts Project Number TQC00019AX. A 
copy of the most recent version of the LM is contained in Appendix 3. 
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7. DATA COLLECTION AND STATISTICAL METHODS 
TotalChrom®, Version 6.2.1 (PerkinElmer®) software was used for acquisition of GC data, 
assessment of system suitability, and integration of the peak area of the analyte. After 
integration of the peak areas, data were exported to a verified Excel® (Microsoft®) 
spreadsheet. The Excel spreadsheet was used for regression analysis and calculation of 
Malathion and Malaoxon concentrations and descriptive statistics. 

8. MAINTENANCE OF RAW DATA AND RECORDS 
The original Final Report and raw data will be stored in the archives of the Testing Facility 
located in Horsham, Pennsylvania. 

9. RESULTS 

Concentration and homogeneity results are summarized in Table 1. Results and conclusions 
for each analytical run are provided in the Dose Formulation Analysis Reports, which are 
contained in Appendix 4. 

9.1. Concentration 
Mean measured Malathion and Malaoxon concentrations for all dose formulations were 
within the acceptable limits (≤15% difference from nominal concentration). 

9.2. Homogeneity 
The relative standard deviation (RSD) of the mean of the average concentration values for 
the top, middle, and bottom of each dose formulation was calculated to assess homogeneity. 
Homogeneity was acceptable (≤5% RSD) for all Malathion and Malaoxon dose formulations. 

10. REFERENCES 
1. Savage, D. Method validation to support analysis of Malathion in corn oil for Cheminova 
A/S. Charles River Laboratories Preclinical Services Massachusetts. Project Number 
TQC00018AX; August 18, 2006. 

2. Savage, D. Method validation to support analysis of Malaoxon in corn oil for Cheminova 
A/S. Charles River Laboratories Preclinical Services Massachusetts. Project Number 
TQC00019AX; August 18, 2006. 
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Table 1 Summary of Malathion and Malaoxon Concentration and Homogeneity 

Results 

Analyte Group 

Nominal 
Concentration

(mg/mL) 

Mean Measured
Concentration 

(mg/mL) 
Mean Bias 

(%) 
Homogeneity

(%RSD) 
      
Malathion I 0 ND NA — 
 II 2 1.846 -7.7 1.4 
 III 5 4.732 -5.4 1.0 
 IV 10 10.12 1.2 2.8 
 V 20 20.22 1.1 1.2 
 VI 30 28.97 -3.4 0.6 
      
Malaoxon I 0 ND NA — 
 II 0.2 0.2239 12.0 1.0 
 III 0.7 0.6811 -2.7 0.6 
 IV 1.4 1.351 -3.5 0.7 
 V 2.0 1.951 -2.5 0.2 
 VI 2.5 2.412 -3.5 1.1 
      

ND 
NA 
— 

None detected. 
Not applicable. 
Not required. 
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APPENDIX 1  
CERTIFICATES OF ANALYSIS 

Testing Facility Study No. TQC00017

Page 200 of 282



Page 15

Testing Facility Study No. TQC00017

Page 201 of 282



Page 16

Testing Facility Study No. TQC00017

Page 202 of 282



Page 17

Testing Facility Study No. TQC00017

Page 203 of 282



Final Report Page 18 
Test Site Project No. TQC00017AA Testing Facility Study No. TQC00017 
 

APPENDIX 2  
LABORATORY METHOD MALA00 
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APPENDIX 3  
LABORATORY METHOD MLXN00 
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APPENDIX 4  
DOSE FORMULATION ANALYSIS REPORTS 
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DOSE FORMULATION ANALYSIS REPORT 
 
Sponsor: Cheminova A/S 
Study Facility: Charles River Laboratories Preclinical Services, Pennsylvania 
Protocol Number: TQC00017 
Analyte: Malaoxon 
Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts 
Batch ID: TQC00017AA-1-001-1 
Sampling Criteria: Start of Study Concentration and Homogeneity Analysis 
Vehicle: Corn Oil 
Storage Conditions: 5°C ± 3°C 
Laboratory Method: MLXN00 Rev 04 
Analysis Date: December 11, 2007 
Notes: Samples were corrected for a corn oil density of 0.915 g/mL. 
 
RESULTS:  (Concentrations in mg/mL, ND = none detected) 

 
CALIBRATION STANDARDS 

 
Standard Nominal Response Calculated % X = Criteria Standard 

Description Conc. Area Conc. Bias Exclude Limit Pass/Fail 
Cal Std A1 0.0003379 4242 0.0003439 +1.8  5% PASS 
Cal Std B1 0.0004134 5355 0.0004237 +2.5  5% PASS 
Cal Std A2 0.0006758 8970 0.0006832 +1.1  5% PASS 
Cal Std B2 0.001240 16091 0.001194 -3.7  5% PASS 
Cal Std A3 0.002027 27985 0.002048 +1.0  5% PASS 
Cal Std B3 0.002894 39786 0.002895 0.0  5% PASS 

 
 

CHECK STANDARDS 
 

Standard Nominal Response Dilution Conc. % Criteria Standard 
Description Conc. Area Factor Found Bias Limit Pass/Fail 
Cal Std A3 0.002027 28015 1 0.002050 +1.1 5.0% PASS 
Cal Std A3 0.002027 26845 1 0.001966 -3.0 5.0% PASS 
Cal Std A3 0.002027 28398 1 0.002078 +2.5 5.0% PASS 
Cal Std A3 0.002027 27515 1 0.002014 -0.6 5.0% PASS 
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Project Number: TQC00017AA
Analysis of Malaoxon in Corn Oil
Batch ID: TQC00017AA-1-001-1
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SAMPLES 
 

  Nominal   Total Density Mean  
Sample Prep Sample  Response Dilution Corrected mg/mL % 

Description Date Conc. Replicate Area Factor mg/mL Found Bias 
Group I Middle 12/04/07 0 A 0 53.54 ND   

   B 0 54.91 ND     
Group II Top 12/04/07 0.2 A 5907 525.3 0.2227 0.2251 +12.6

   B 6027 526.7 0.2275     
Group II Middle 12/04/07 0.2 A 5989 520.8 0.2236 0.2213 +10.7

   B 5840 521.8 0.2189     
Group II Bottom 12/04/07 0.2 A 6246 522.0 0.2329 0.2254 +12.7

   B 5674 533.1 0.2179     
Group III Top 12/04/07 0.7 A 18810 538.1 0.6841 0.6765 -3.4 

   B 18280 540.9 0.6688     
Group III Middle 12/04/07 0.7 A 18648 541.1 0.6821 0.6820 -2.6 

   B 18603 542.1 0.6818     
Group III Bottom 12/04/07 0.7 A 18618 542.7 0.6831 0.6849 -2.2 

   B 18953 536.2 0.6867     
Group IV Top 12/04/07 1.4 A 15073 1328 1.363 1.362 -2.7 

   B 15080 1325 1.360     
Group IV Middle 12/04/07 1.4 A 14771 1312 1.320 1.345 -3.9 

   B 15041 1337 1.369     
Group IV Bottom 12/04/07 1.4 A 15430 1327 1.392 1.347 -3.8 

   B 14477 1319 1.302     
Group V Top 12/04/07 2 A 21492 1308 1.894 1.951 -2.5 

   B 21887 1362 2.007     
Group V Middle 12/04/07 2 A 21087 1345 1.911 1.948 -2.6 

   B 22268 1324 1.985     
Group V Bottom 12/04/07 2 A 22284 1303 1.954 1.955 -2.3 

   B 21686 1339 1.955     
Group VI Top 12/04/07 2.5 A 26322 1351 2.384 2.391 -4.4 

   B 26520 1349 2.398     
Group VI Middle 12/04/07 2.5 A 27268 1316 2.404 2.405 -3.8 

   B 27011 1329 2.406     
Group VI Bottom 12/04/07 2.5 A 26641 1330 2.374 2.441 -2.4 

   B 24176 1544 2.507     
 
 

HOMOGENEITY 
 

 Nominal Grand   
Sample Sample Mean % % 

Description Conc. Conc. RSD Error
Group II 0.2 0.2239 1.0 12.0 
Group III 0.7 0.6811 0.6 -2.7 
Group IV 1.4 1.351 0.7 -3.5 
Group V 2 1.951 0.2 -2.5 
Group VI 2.5 2.412 1.1 -3.5 
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CONCLUSIONS: Results indicate that the formulations are within the acceptable limits of 
≤15% difference from theoretical concentrations.  The formulations are also within the 
acceptable limits of ≤5% RSD for homogeneity.   

ACTIONS TAKEN: None.  
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DOSE FORMULATION ANALYSIS REPORT 
 
Sponsor: Cheminova A/S 
Study Facility: Charles River Laboratories Preclinical Services, Pennsylvania 
Protocol Number: TQC00017 
Analyte: Malathion 
Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts 
Batch ID: TQC00017AA-1-002-1 
Sampling Criteria: Start of Study Concentration and Homogeneity Analysis 
Vehicle: Corn Oil 
Storage Conditions: 5°C ± 3°C 
Laboratory Method: MALA00 Rev 03 
Analysis Date: December 18, 2007  
Notes: Samples were corrected for a corn oil density of 0.915 g/mL. 
 
RESULTS:  (Concentrations in mg/mL, ND = none detected) 

 
 

CALIBRATION STANDARDS 
 

Standard Nominal Response Calculated % X = Criteria Standard 
Description Conc. Area Conc. Bias Exclude Limit Pass/Fail 
Cal Std A1 0.0004862 14975 0.0004886 +0.5  5% PASS 
Cal Std B1 0.0006640 18824 0.0006499 -2.1  5% PASS 
Cal Std A2 0.001459 38389 0.001470 +0.8  5% PASS 
Cal Std B2 0.001992 50582 0.001981 -0.6  5% PASS 
Cal Std A3 0.002917 73482 0.002941 +0.8  5% PASS 
Cal Std B3 0.004648 113943 0.004636 -0.3  5% PASS 

 
 

CHECK STANDARDS 
 

Standard Nominal Response Dilution Conc. % Criteria Standard 
Description Conc. Area Factor Found Bias Limit Pass/Fail 

Check Std A3 0.002917 70079 1 0.002798 -4.1 5.0% PASS 
Check Std A3 0.002917 69492 1 0.002773 -4.9 5.0% PASS 
Check Std A3 0.002917 69647 1 0.002780 -4.7 5.0% PASS 
Check Std A3 0.002917 69541 1 0.002775 -4.9 5.0% PASS 
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SAMPLES 
 

  Nominal   Total Density Mean  
Sample Prep Sample  Response Dilution Corrected mg/mL % 

Description Date Conc. Replicate Area Factor mg/mL Found Bias
Group I Middle 12/07/07 0 A 0 1093 ND   

   B 0 1111 ND     
Group II Top 12/07/07 2 A 48053 1070 1.835 1.844 -7.8 

   B 48373 1073 1.853     
Group II Middle 12/07/07 2 A 48004 1072 1.837 1.822 -8.9 

   B 45179 1125 1.807     
Group II Bottom 12/07/07 2 A 50192 1044 1.877 1.872 -6.4 

   B 49257 1059 1.866     
Group III Top 12/07/07 5 A 26561 5366 4.783 4.730 -5.4 

   B 25874 5407 4.677     
Group III Middle 12/07/07 5 A 26623 5342 4.774 4.781 -4.4 

   B 26995 5273 4.788     
Group III Bottom 12/07/07 5 A 26148 5288 4.630 4.686 -6.3 

   B 26660 5296 4.741     
Group IV Top 12/07/07 10 A 50837 5389 9.821 9.921 -0.8 

   B 53070 5253 10.02     
Group IV Middle 12/07/07 10 A 51970 5374 10.03 10.44 +4.4

   B 57587 5212 10.85     
Group IV Bottom 12/07/07 10 A 52660 5257 9.948 9.984 -0.2 

   B 52555 5309 10.02     
Group V Top 12/07/07 20 A 55063 10190 20.22 20.47 +2.3

   B 50682 11410 20.72     
Group V Middle 12/07/07 20 A 58955 9333 19.91 19.97 -0.2 

   B 51612 10810 20.02     
Group V Bottom 12/07/07 20 A 51877 10990 20.46 20.23 +1.2

   B 45409 12390 19.99     
Group VI Top 12/07/07 30 A 75866 10440 29.06 28.79 -4.0 

   B 72894 10690 28.52     
Group VI Middle 12/07/07 30 A 73635 10560 28.46 29.10 -3.0 

   B 76249 10630 29.73     
Group VI Bottom 12/07/07 30 A 76314 10360 29.00 29.03 -3.2 

   B 75404 10510 29.05     
 
 

HOMOGENEITY 
 

 Nominal Grand   
Sample Sample Mean % % 

Description Conc. Conc. RSD Error
Group II 2 1.846 1.4 -7.7 
Group III 5 4.732 1.0 -5.4 
Group IV 10 10.12 2.8 1.2 
Group V 20 20.22 1.2 1.1 
Group VI 30 28.97 0.6 -3.4 
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CONCLUSIONS: Results indicate that the formulations are within the acceptable limits of 
≤15% difference from theoretical concentrations.  The formulations are also within the 
acceptable limits of ≤5% RSD for homogeneity.   

ACTIONS TAKEN: None.  

Testing Facility Study No. TQC00017

Page 242 of 282



APPENDIX 5 - ENVIRONMENTAL AND HUSBANDRY REPORTS 

Testing Facility Study No. TQC00017

Page 243 of 282



TEMPERATURE AND RELATIVE HUMIDITY REPORTS
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FEED ANALYSES 
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WATER ANALYSES 
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BEDDING 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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