
Argus Research Laboratories, Inc. 
905 Sheehy Drive, Building A 

Horsham, PA 19044 
Telephone: (215) 443-8710 

Telefax: (215) 443-8587 

'JPRIMEDICA 

25 September 1998 

Darol E. Dodd, Ph.D. 
Director, Toxic Hazards Research 
Man Tech Gee-Centers Joint Venture 
Man Tech Environmental Technology, Inc. 
2856 G Street 
Area B, Building 79, Room 154 
Wright Patterson Air Force Base, 

Ohio 45433-7400 

Telephone: (937) 255-5150, Ext. 3142 
Telefax: (937) 258-2197 

RE: 	 Update on Additional Items for 1613-002 

Dear Dr. Dodd: 

Below is an update on the status of the outstanding items for the above 
referenced study. 

1. 	 Missing individual data tables for APPENDIX M: This has been completed by 
Wright-Patterson Air Force Base .. 

2. 	 Missing individual data tables for APPENDIX 0: This has been completed by 
Wright-Patterson Air Force Base. 

3. 	 Additional morphometric analyses: Permission to examine the next lower dosage 
level has been received and the tissues will be sent to Dr. Garman early next 
week. The cost should not exceed $2500 and the turn around time is 4-6 weeks. 

4. 	 Gender as a within-litter variable: There are two cases in which gender had an 
impact: one instance was found in the thyroid histopathology report generated by 
Wright-Patterson Air Force Base. And the other instance is within the motor 
activity data gathered by Argus Labs. This was for male pups on PN14 in 3 of 
18 blocks - there was a significant increase in the number of movements, 
however, the overall number of movements was not significant. We will combine 
the male and female PN14 data and conduct a 3-way analysis. This will be 



'\ 

provided to you late next week. 

5. 	 Motor activity being re-analyzed as total counts per session: See response to 
question 4. 

6. 	 Table of rats sacrificed on PND 10 (faxed from USEPA): This table has been 
reviewed for accuracy. One animal number was found to be incorrect. The 
second occurrence of 19538 should be corrected to 19583. All other data are 
correct. 

7. 	 Historical control and validation data for passive avoidance, watermaze and 
auditory startle procedures are being provided at this time (Appendix 1-3). We 
are enclosing an article by Lochry et al. for the positive and negative control data 
for watermaze (Appendix 4). 

8. 	 Historical control data for motor activity will be provided late next week because 
we have three recently completed studies that need to be added to the historical 
control data. We are enclosing several studies and articles with positive and 
negative control data for motor activity (Appendix 5-1 0). 

9. 	 Historical control data for brain weight and morphometry measurements is being 
provided at this time (Appendix 11). 

10. 	 Data for brain weights for all dosage levels: This was already included in tables 
of final report. 

11. 	 Changes to graphs for body weight data: These graphs (with error bars) are in 
progress and will be provided late next week. 
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APPENDIX 1 

PASSIVE AVOIDANCE HISTORICAL CONTROL 




~----~--

PASSIVE AVOIDANCE 14! '·. 
HISTORICAL CONTROL DATA 
Cri:CD®BR VAF/P!us® RATS 

CODE: 


TYPE OF SUDY: 


ROUTE: 


FINAL DRAFT REPORT MAIL DATE: 


TESTING DATES: 


PASSIVE AVOIDANCE LEARNING 


MALE RATS· DAY1 

TRIALS TO CRITERION 

LATENCY TRIAL 1 


LATENCY TRIAL 2 


FAILED TO LEARN 

PASSIVE AVOIDANCE RETENTION 

MALE RATS· DAY2 

TRIALS TO CRITERION 


LATENCY TRIAL 1 


PASSIVE AVOIDANCE LEARNING 

FEMALE BATS· DAY1 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

LATENCY TRIAL 2 

FAILED TO LEARN 

PASSIVE AVOIDANCE RETENTION 

FEMALE RATS· PAY2 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

N 

MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


N 


% 


N 


MEAN 


S.D. 


MEAN 


S.D. 


N 


MEAN 

S.D. 


MEAN 

S.D. 


MEAN 

S.D. 


N 


% 


N 

MEAN 
S.D. 


MEAN 


S.D. 


160.1 


Seg.lll 


Subcu. 


11/24/95 


05/11/95 - 05/24/95 


24 

5.2 

1.6 

5.3 

3.0 

33.8 

21.4 

0 

0.0% 

24 

2.8 

0.9 

35.0 

23.8 

23 

4.6 
2.4 

5.0 
2.6 

35.9 
21.8 

4.3% 

22 

3.2 
1.2 

31.3 
22.2 

187 


Seg.ll/111 


Gavage 


07/23/96 


12/06/95 - 12/19/95 


23 


5.0 

2.4 

7.6 

4.9 

20.7 

17.6 

1 

4.3% 

22 

2.9 

0.6 

27.4 

23.0 

23 

4.8 
1.4 

5.7 
3.6 

21.7 
17.8 

0 

0.0% 

23 

2.8 
0.4 

25.4 
21.9 

192 


Seg. 111111 

Gavage 


08/30/96 


01/03/96-01116/96 


23 

4.3 

0.9 

6.6 

4.0 

33.6 

22.5 

0 

0.0% 

23 

2.8 

0.5 

26.4 

22.7 

23 

4.4 
0.9 

5.1 
3.3 

34.3 
19.1 

0 

0.0% 

23 

3.0 
1.0 

31.1 
22.7 
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.. \.. PASSIVE AVOIDANCE 
HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 


CODE: 


TYPE OF SUDY: 


ROUTE: 


FINAL DRAFT REPORT MAIL DATE: 


TESTING DATES: 


PASSIVE AVOIDANCE LEARNING 


MALE RATS· DAY1 

TRIALS TO CRITERION 


LATENCY TRIAL 1 


LATENCY TRIAL 2 


FAILED TO LEARN 

PASSIVE AVOIDANCE RETENTION 

MALE RATS· DAY2 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

PASSIVE AVOIDANCE LEARNING 

FEMALE RATS· PAY 1 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

LATENCY TRIAL 2 

FAILED TO LEARN 

PASSIVE AVOIDANCE RETENTION 

FEMALE RATS· PAY2 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

N 

MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


N 


% 


N 


MEAN 


S.D. 


MEAN 


S.D. 


N 


MEAN 

S.D. 


MEAN 

S.D. 


MEAN 

S.D. 


N 


% 


N 

MEAN 
S.D. 


MEAN 

S.D. 


228 

Pre and postnat. dev. 


IV 


01/23/97 


06/22/96-07/05/96 


24 


4.4 

1.0 

11.7 

5.3 

35.0 

22.8 

0 

0.0% 

24 

2.1 

0.3 

56.9 

10.6 

25 

4.5 
1.0 

7.0 
3.3 

31.4 
21.0 

0 

0.0% 

25 

2.2 
0.5 

54.3 
16.1 

234 242 

Seg. 111111 Seg. 11/111 

Gavage IV 

03/05/97 04/09/97 

07/10/96- 07/23/96 08/27/96-09/08/96 

24 24 

4.6 5.4 

1.0 2.5 

10.4 9.0 

9.1 6.6 

30.0 21.3 

21.4 18.8 

0 0 

0.0% 0.0% 

24 24 

2.8 3.1 

0.6 1.0 

30.7 24.3 

24.4 22.2 

22 24 

4.5 4.8 
1.1 1.6 

7.2 8.3 
6.4 5.2 

24.7 21.0 
20.6 14.1 

0 0 

0.0% 0.0% 

22 24 

2.9 3.1 
0.3 0.5 

18.3 18.5 
18.1 16.2 
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PASSIVE AVOIDANCE J 
HISTORICAL CONTROL DATA 
Cri:CD®BR VAF/Pius® RATS 

CODE: 


TYPE OF SUDY: 


ROUTE: 


FINAL DRAFT REPORT MAIL DATE: 


TESTING DATES: 


PASSIVE AVOIDANCE LEARNING 


MALE RATS· DAY1 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

LATENCY TRIAL 2 

FAILED TO LEARN 

PASSIVE AVOIDANCE RETENTION 

MALE RATS: DAY2 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

PASSIVE AVOIDANCE LEARNING 

FEMALE RATS· DAY 1 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

LATENCY TRIAL 2 

FAILED TO LEARN 

PASSIVE AVOIDANCE RETENTION 

FEMALE RATS· DAY2 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

N 

MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


N 


% 


N 


MEAN 


S.D. 


MEAN 


S.D. 

N 

MEAN 
S.D. 


MEAN 

S.D. 


MEAN 

S.D. 


N 


% 


N 

MEAN 
S.D. 


MEAN 

S.D. 


255 258 


Seg. 11/111 Seg. 11/111 


Gavage Gavage 


06/18/97 07/18/97 


11/06/96- 11/18/96 12/04/96- 12/16/96 


25 22 

4.8 4.8 

1.2 1.1 

7.3 5.0 

4.2 3.2 

18.8 19.1 

18.7 16.5 

0 0 

0.0% 0.0% 

25 22 

2.8 3.0 

0.6 0.7 

25.8 19.1 

21.5 21.3 

25 22 

4.8 4.8 
1.6 1.1 

8.6 7.7 
10.2 4.4 

21.9 19.6 
17.3 16.0 

0 0 

0.0% 0.0% 

25 22 

2.7 3.0 
0.5 0.6 

26.8 19.4 
24.9 20.8 
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266 

Seg. 11/111 {Behavior) 


Gavage 


09/30/97 


02/25/97 - 03/1 0/97 


22 


4.8 

1.1 

6.8 

5.0 

20.8 

18.2 

0 

0.0% 

22 

3.0 

0.9 

19.3 

20.3 

23 

5.3 
1.3 

6.0 
3.3 

13.1 
10.2 

0 

0.0% 

23 

3.1 
0.6 

20.0 
17.4 



CODE: 


TYPE OF SUDY: 


ROUTE: 


FINAL DRAFT REPORT MAIL DATE: 


TESTING DATES: 


PASSIVE AVOIDANCE LEARNING 


MALE RATS· DAY 1 

TRIALS TO CRITERION 


LATENCY TRIAL 1 


LATENCY TRIAL 2 


FAILED TO LEARN 


PASSIVE AVOIDANCE RETENTION 

MALE RATS: DAY 2 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

PASSIVE AVOIDANCE LEARNING 

FEMALE RATS: DAY 1 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

LATENCY TRIAL 2 

FAILED TO LEARN 

PASSIVE AVOIDANCE RETENTION 

FEMALE RATS· DAY 2 

TRIALS TO CRITERION 

LATENCY TRIAL 1 

N 

MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


N 


% 


N 


MEAN 


S.D. 


MEAN 


S.D. 


N 


MEAN 


S.D. 


MEAN 


S.D. 


MEAN 

S.D. 


N 


% 


N 

MEAN 

S.D. 


MEAN 

S.D. 


PASSIVE AVOIDANCE 

HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 


305 


Comb. Pilot and 


Full Dev. and Repro. 


06/23/98 


12103/97 - 12/15/97 


21 


4.7 

1.0 

6.4 

5.5 

21.9 

16.4 

0 


0.0% 


21 

2.9 

0.3 

13.6 

13.5 

21 

5.0 
1.5 

6.3 

3.8 

18.7 

16.2 

0 

0.0% 

21 

2.8 

0.7 

25.4 
24.0 
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~,.i..J ...PASSIVE AVOIDANCE 

HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 


' 

CODE: 

TYPE OF SUDY: 

ROUTE: SUMMARY 
FINAL DRAFT REPORT MAIL DATE: 

TESTING DATES: 10 STUDIES INCLUDED IN ANALYSIS 

PASSIVE AVOIDANCE LEARNING AVERAGE MINIMUM MAXIMUM 

MALE RATS· DAY1 N 23.2 21.0 25.0 

TRIALS TO CRITERION MEAN 4.8 4.3 5.4 
S.D. 


LATENCY TRIAL 1 MEAN 7.6 5.0 11.7 

S.D. 


LATENCY TRIAL 2 MEAN 25.5 18.8 35.0 

S.D. 


FAILED TO LEARN N 0.1 0.0 1.0 

% 0.0 0.0 0.0 

PASSIVE AVOIDANCE RETENTION 

MALE RATS· DAY2 N 23.1 21.0 25.0 

TRIALS TO CRITERION MEAN 2.8 2.1 3.1 
S.D. 


LATENCY TRIAL 1 MEAN 27.9 13.6 56.9 

S.D. 

PASSIVE AVOIDANCE LEARNING 

FEMALE RATS· DAY 1 N 23.1 21.0 25.0 

TRIALS TO CRITERION MEAN 4.8 4.4 5.3 
S.D. 


LATENCY TRIAL 1 MEAN 6.7 5.0 8.6 

S.D. 


LATENCY TRIAL 2 MEAN 24.2 13.1 35.9 

S.D. 

FAILED TO LEARN N 0.1 0.0 1.0 

% 0.0 0.0 0.0 


PASSIVE AVOIDANCE RETENTION 

FEMALE RATS· DAY2 N 23.0 21.0 25.0 

TRIALS TO CRITERION MEAN 2.9 2.2 3.2 
S.D. 


LATENCY TRIAL 1 MEAN 27.1 18.3 54.3 

S.D. 
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APPENDIX 2 

WATERMAZE HISTORICAL CONTROL 




WATERMAZE ,-HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 


CODE: 


TYPE OF STUDY: 


ROUTE: 


FINAL DRAFT REPORT MAIL DATE: 


TESTING DATES: 


WATERMAZE LEARNING 

MALE RATS· DAYl 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 2 

FAILED TO LEARN 

WATERMAZE RETENTION 

MALE RATS· DAY2 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 1 

N 

MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


N 


% 


N 


MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


160.1 

Seg. Ill 


Subcu. 


11/24/95 


06/24/95-07/09/95 


24 

8.8 

2.3 

0.35 

0.15 

11.4 

8.7 

1 

4.2% 

23 

5.8 

1.7 

0.06 

0.11 

6.7 

2.8 

187 
Seg. 111111 


Gavage 


07/23/96 


01/22/96 - 02/02/96 


23 

8.9 

2.7 

0.44 

0.24 

18.0 

14.7 

1 

4.3% 

22 

6.6 

2.2 

0.09 

0.13 

7.1 

3.8 

192 
Seg. 11/111 

Gavage 


08/30/96 


02/19/96-03/01/96 


23 

9.5 

3.2 

0.34 

0.13 

12.4 

7.0 

0 

0.0% 

23 

6.1 

1.7 

0.12 

0.14 

9.6 

7.8 
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WATERMAZE 

HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 


CODE: 234 242 251 255 

TYPE OF STUDY: Seg. 11/111 Seg. 11/111 Pre and Postnatal Seg. 111111 

ROUTE: Gavage IV Dev. Gavage 

FINAL DRAFT REPORT MAIL DATE: 03/05/97 04/09/97 06/02/97 06/11/97 

TESTING DATES: 08/26/96 - 09/06/96 09/03/96 - 09/08/96 06/15/96 - 06/28/96 12/22/96-01/03/97 

WATERMAZE LEARNING 

MALE BATS· DAY 1 N 24 24 32 25 

TOTAL TRIALS TO CRITERION MEAN 7.8 10.3 8.6 8.4 

S.D. 2.1 3.1 2.6 2.8 

ERRORS PER TRIAL MEAN 0.34 0.44 0.44 0.39 

S.D. 0.16 0.26 0.23 0.23 

LATENCY TRIAL 2 MEAN 11.6 15.4 14.0 14.0 

S.D. 4.9 12.5 10.0 7.0 

FAILED TO LEARN N 0 3 

% 0.0% 12.5% 3.1% 4.0% 

WATERMAZE RETENTION 

MALE RATS: DAY2 N 24 21 31 24 

TOTAL TRIALS TO CRITERION MEAN 6.3 6.1 7.1 6.6 

S.D. 2.1 1.7 2.6 2.6 

ERRORS PER TRIAL MEAN 0.14 0.10 0.15 0.12 

S.D. 0.17 0.14 0.18 0.16 

LATENCY TRIAL 1 MEAN 11.7 10.6 10.9 9.5 

S.D. 8.0 7.2 7.2 6.2 
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v WATERMAZE ·-(­
HISTORICAL CONTROL DATA 
Cri:CD®BR VAF/Pius® RATS 

CODE: 258 266 282 305 
TYPE OF STUDY: Seg. 11/111 Seg. 11/111 Pre and Post. Dev. Comb. Pil. and Full 

ROUTE: Gavage Gavage Gavage Dev. and Repro. Tox. 

FINAL DRAFT REPORT MAIL DATE: 07/18/97 09/30/97 02/03/98 06/23/98 

TESTING DATES: 01!20{97- 01131{97 04/14/97 - 04{25{97 07/28197-08/08/97 01/19/98-01/30/98 

WATERMAZE LEARNING 

MALE RATS· DAY 1 N 22 23 22 22 

TOTAL TRIALS TO CRITERION MEAN 8.2 9.2 8.3 8.2 

S.D. 2.2 2.9 2.5 2.4 

ERRORS PER TRIAL MEAN 0.37 0.49 0.37 0.39 

S.D. 0.24 0.24 0.23 0.25 

LATENCY TRIAL 2 MEAN 15.0 20.0 13.5 15.3 

S.D. 13.7 16.2 10.6 9.9 

FAILED TO LEARN N 0 

% 0.0% 4.3% 4.5% 4.5% 

WATERMAZE RETENTION 

MALERAJS· DAY2 N 22 22 21 21 

TOTAL TRIALS TO CRITERION MEAN 7.3 7.5 5.9 6.5 

S.D. 3.1 3.0 1.6 2.3 

ERRORS PER TRIAL MEAN 0.13 0.17 0.14 0.09 

S.D. 0.14 0.16 0.30 0.11 

LATENCY TRIAL 1 MEAN 8.7 10.4 12.6 7.7 

S.D. 4.5 6.5 12.6 3.0 

Page3 



,) 

CODE: 

TYPE OF STUDY: 


ROUTE: 


FINAL DRAFT REPORT MAIL DATE: 


TESTING DATES: 


WATERMAZE LEARNING 

MALE RATS· DAY 1 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 2 

FAILED TO LEARN 

WATERMAZE RETENTION 

MALE RATS: DAY2 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 1 

N 

MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


N 


% 


N 


MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


WATERMAZE 

HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 


TOTAL RATS 

AVERAGE MINIMUM 

24 22 

8.7 7.8 

0.4 0.3 

14.6 11.4 

1 0 
0 0 

23 21 

6.5 5.8 

0.1 0.1 

9.6 6.7 

264 
#STUDIES 

MAXIMUM INCLUDED 

32 11 

10.3 11 

0.5 11 

20.0 11 

3 11 
0 11 

31 11 

7.5 11 

0.2 11 

12.6 11 
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WATERMAZE 	 " 
HISTORICAL CONTROL DATA 
Cri:CD®BR VAF/Pius® RATS 

CODE: 160.1 187 192 
TYPE OF STUDY: Seg. Ill Seg. 111111 Seg. JIJIII 

ROUTE: Subcu. Gavage Gavage 

FINAL DRAFT REPORT MAIL DATE: 11/24/95 07/23/96 08130/96 

TESTING DATES: 06/24/95-07/09/95 01/22196-02/02196 02119/96-03/01/96 

FEMALE RATS 

WATERMAZE LEARNING 

FEMALE RATS· DAY1 	 N 23 23 22 

TOTAL TRIALS TO CRITERION MEAN 9.2 9.0 	 8.6 

S.D. 2.3 2.6 2.4 

ERRORS PER TRIAL MEAN 0.40 0.35 0.39 

S.D. 0.17 0.16 0.20 

lATENCY TRIAL 2 MEAN 9.5 12.5 12.4 

S.D. 5.8 7.0 	 5.4 

FAILED TO LEARN 	 N 0 

% 4.3% 4.3% 0.0% 

WATERMAZE RETENTION 

FEMALE RATS· PAY2 	 N 22 22 22 

TOTAL TRIALS TO CRITERION MEAN 7.3 6.8 	 6.4 

S.D. 3.1 2.9 2.2 

ERRORS PER TRIAL MEAN 0.16 0.14 0.10 

S.D. 0.21 0.21 0.13 

LATENCY TRIAL 1 MEAN 9.3 11.7 11.4 

S.D. 6.2 	 11.0 6.5 
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.... 

CODE: 
TYPE OF STUDY: 

ROUTE: 

FINAL DRAFT REPORT MAIL DATE: 

TESTING DATES: 

FEMALE RATS 

WATERMAZE LEARNING 

FEMALE RATS· DAY 1 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 2 

FAILED TO LEARN 

WATERMAZE RETENTION 

FEMALE RATS: DAY2 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 1 

N 

MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


N 


% 


N 


MEAN 


S.D. 


MEAN 


S.D. 


MEAN 


S.D. 


WATERMAZE 

HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 


234 242 

Seg. 111111 Seg. 11/111 

Gavage IV 

03/05/97 04/09/97 

08/26/96 - 09/06/96 09/03/96 - 09/08/96 

22 24 

9.4 9.5 

3.6 2.8 

0.44 0.43 

0.22 0.18 

17.4 16.8 

12.3 13.6 

4.5% 4.2% 

21 23 

8.5 7.8 

3.4 3.3 

0.18 0.22 

0.19 0.23 

9.7 15.0 

6.3 12.8 

251 255 

Pre and Postnatal Seg.ll/111 

Dev. Gavage 

06/02/97 06/11/97 

06/15/96 - 06/28/96 12/22/96-01/03/97 

33 25 

8.5 9.3 

2.8 3.2 

0.46 0.39 

0.27 0.17 

14.5 14.8 

5.9 11.1 

2 2 

6.1% 8.0% 

30 23 

7.1 6.9 

2.0 2.7 

0.20 0.21 

0.22 0.21 

10.6 13.8 

5.2 8.8 

Page6 



WATERMAZE 
HISTORICAL CONTROL DATA 
Cri:CD®BR VAF/Pius® RATS 

" ...... ' 

CODE: 
TYPE OF STUDY: 

ROUTE: 

FINAL DRAFT REPORT MAIL DATE: 

TESTING DATES: 

258 
Seg. 111111 

Gavage 

07/18/97 

01/20/97 - 01/31/97 

266 
Seg. 111111 

Gavage 

09/30/97 

04/14/97 - 04/25/97 

282 
Pre and Post. Dev. 

Gavage 

02/03/98 

07/28/97- 08/08/97 

305 
Comb. Pil. and Full 

Dev. and Repro. Tax. 

06/23/98 

01/19/98-01/30/98 

FEMALE RATS 

WATERMAZE LEARNING 

FEMALE RATS· DAY1 N 22 23 22 21 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 2 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

7.9 

1.8 

0.38 

0.24 

16.8 

15.3 

8.9 

2.6 

0.38 

0.18 

11.6 

5.6 

8.1 

2.6 

0.36 

0.18 

12.5 

5.2 

10.2 

3.4 

0.44 

0.18 

16.0 

15.1 

FAILED TO LEARN N 

% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

3 

14.3% 

WATERMAZE RETENTION 

FEMALE RATS· PAY2 N 22 23 22 18 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 1 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

7.4 

2.8 

0.14 

0.15 

11.1 

7.0 

7.5 

2.2 

0.25 

0.24 

10.2 

5.8 

7.3 

2.7 

0.13 

0.14 

12.5 

7.6 

6.7 

2.3 

0.15 

0.18 

12.0 

10.0 
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._.. 
• 4 WATERMAZE 

HISTORICAL CONTROL DATA 

Cri:CD®BR VAF/Pius® RATS 

CODE: 
TYPE OF STUDY: 

ROUTE: 

FINAL DRAFT REPORT MAIL DATE: 

TESTING DATES: 

FEMALE RATS 

WATERMAZE LEARNING 

TOTAL RATS 

AVERAGE MINIMUM 

260 

MAXIMUM 
#STUDIES 
INCLUDED 

FEMALE RATS· PAY 1 N 24 21 33 11 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 2 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

9.0 

0.4 

14.1 

7.9 

0.4 

9.5 

10.2 

0.5 

17.4 

11 

11 

11 

FAILED TO LEARN N 

% 

1.0 
0.0 

0 
0.0 

3 
0.1 

11 
11 

WATERMAZE RETENTION 

FEMALE RATS: DAY2 N 23 18 30 11 

TOTAL TRIALS TO CRITERION 

ERRORS PER TRIAL 

LATENCY TRIAL 1 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

7.2 

0.2 

11.6 

6.4 

0.1 

9.3 

8.5 

0.3 

15.0 

11 

11 

11 

PageS 
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APPENDIX 3 

AUDITORY STARTLE HISTORICAL CONTROL 




.. ~ ...AUDITORY STARTLE HABITUATION 
HISTORICAL CONTROL DATA 


Cri:CD®BR VAF/Pius® MALE RATS 


CODE 

DRAFT FINAL REPORT MAIL DATE 

TYPE OF STUDY 

TESTING DATES 

131 

09/30/94 

Seg. Ill 

01/24/94­

03/08/94 

134 

11/18/94 

Neurotox. 

03123/94­

05/05/94 

160.1 

11/24/95 

Seg. Ill 

05/08/95­

06/24/95 

228 

01/23/97 

Pre and 

Postnatal Dev. 

07/12/96­

07/17/96 

251 

06/02/97 

Pre and 

Postnatal Dev. 

05/01/96­

05/07/96 

290 

03/10/98 

Neurotox. 

10123/97­

12/06/97 

AUDITORY STARTLE 

RESPONSE MAGNITUDE 

DAY 23 POSTPARTUM (Day 22) (Day 22) 

MALE RATS N 24 20 24 33 20 

BLOCK 1 

BLOCK2 

BLOCK3 

BLOCK4 

BLOCKS 

AVERAGE 

RESPONSE MAGNITUDE 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

39.2 

16.1 

30.6 

15.1 

30.0 

14.2 

31.0 

17.8 

31.1 

17.9 

32.4 

14.4 

40.5 

19.4 

35.1 

16.8 

31.5 

16.1 

30.8 

17.9 

30.7 

18.6 

33.7 

14.7 

41.0 

17.2 

35.7 

18.5 

31.0 

16.5 

30.9 

17.0 

31.6 

17.0 

34.0 

15.9 

40.6 

16.5 

32.3 

16.5 

29.0 

13.5 

28.6 

14.6 

29.1 

16.1 

31.9 

13.8 

39.7 

9.5 

38.6 

10.4 

38.1 

11.7 

43.5 

11.6 

36.5 

8.9 

39.3 

7.1 

DAY 60 POSTPARTUM 

MALE RATS N 24 20 24 

(Day 61) 

24 18 

BLOCK 1 

BLOCK2 

BLOCK3 

BLOCK4 

BLOCKS 

AVERAGE 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 
MEAN 

S.D. 

87.9 

47.7 

69.5 

39.1 

64.1 

38.2 

62.4 

41.4 

64.7 

39.4 
69.7 

37.7 

108.1 

60.6 

84.3 

51.1 

64.7 

34.1 

82.6 

54.8 

77.3 

49.6 
83.4 

47.7 

183.4 

115.8 

153.2 

119.9 

125.3 

84.8 

96.6 

75.4 

104.8 

67.6 
132.7 

64.2 

218.9 

142.9 

198.8 

158.1 

143.5 

93.6 

130.4 

86.6 

114.0 

60.2 
161.1 

97.8 

36.9 

7.5 

39.2 

10.2 

34.2 

7.5 

36.1 

7.4 

36.3 

10.0 
36.5 

6.5 
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I•• AUDITORY STARTLE HABITUATION 

HISTORICAL CONTROL DATA 
Cri:CD®BR VAF/Pius® MALE RATS 

CODE 

DRAFT FINAL REPORT MAIL DATE 

TYPE OF STUDY SUMMARY 

TESTING DATES 

121 TOTAL MALE RATS 

AUDITORY STARTLE #STUDIES 
INCLUDED 

RESPONSE MAGNITUDE AVERAGE MINIMUM MAXIMUM IN ANALYSIS 

DAY 23 POSTPARTUM 

MALE RATS N 

BLOCK 1 MEAN 40.2 39.2 41.0 5 
S.D. 

BLOCK2 MEAN 34.5 30.6 38.6 5 
S.D. 

BLOCK3 MEAN 31.9 29.0 38.1 5 
S.D. 

BLOCK4 MEAN 33.0 28.6 43.5 5 
S.D. 

BLOCKS MEAN 31.8 29.1 36.5 5 
S.D. 

AVERAGE MEAN 34.3 31.9 39.3 5 
S.D. 

RESPONSE MAGNITUDE 

DAY 60 POSTPARTUM 

MALE RATS N 

BLOCK 1 MEAN 127.0 36.9 218.9 5 
S.D. 

BLOCK2 MEAN 109.0 39.2 198.8 5 
S.D. 

BLOCK3 MEAN 86.4 34.2 143.5 5 
S.D. 

BLOCK4 MEAN 81.6 36.1 130.4 5 
S.D. 

BLOCKS MEAN 79.4 36.3 114.0 5 
S.D. 

AVERAGE MEAN 96.7 36.5 161.1 5 
S.D. 
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HISTORICAL CONTROL DATA 
Cri:CD®BRVAF/Pius FEMALE RATS 

CODE 

DRAFT FINAL REPORT MAIL DATE 

TYPE OF STUDY 

TESTING DATES 

131 

09/30/94 

Seg.lll 

01/24/94­

03/08/94 

134 

11/18/94 

Neurotox. 

03/23/94­

05/05/94 

160.1 

11/24/95 

Seg.lll 

05/08/95­

06/24/95 

228 

01/23/97 

Pre and 

Postnatal Dev. 

07/12/96­

07/17/96 

251 

06/02/97 

Pre and 

Postnatal Dev. 

05/01/96­

05/07/96 

290 

03/10/98 

Neurotox. 

10/23/97­

12/06/97 

AUDITORY STARTLE 

RESPONSE MAGNITUDE 

DAY 23 POSTPARTUM (Day 22} {Day 22) 

FEMALE RATS N 24 19 23 33 20 

BLOCK 1 MEAN 

S.D. 

BLOCK2 MEAN 

S.D. 

BLOCK3 MEAN 

S.D. 

BLOCK4 MEAN 

S.D. 

BLOCKS MEAN 

S.D. 

AVERAGE MEAN 

S.D. 

RESPONSE MAGNITUDE 

39.2 

14.7 

30.8 

14.3 

29.6 

12.7 

29.0 

12.9 

32.9 

16.6 

32.3 

12.0 

36.0 

14.6 

29.2 

14.8 

29.1 

12.4 

31.8 

16.1 

29.0 

15.4 

31.0 

13.1 

41.0 

16.6 

36.4 

20.2 

33.4 

17.7 

34.1 

18.8 

33.4 

20.2 

35.7 

17.3 

38.9 

15.0 

32.0 

14.4 

32.0 

12.2 

30.0 

13.3 

31.2 

12.9 

32.8 

12.0 

37.3 

8.6 

37.1 

11.8 

37.8 

12.0 

36.9 

13.7 

36.4 

11.0 

37.1 

8.8 

DAY 60 POSTPARTUM 

FEMALE RATS N 24 19 23 

(Day 61} 

25 20 

BLOCK 1 

BLOCK2 

BLOCK3 

BLOCK4 

BLOCKS 

AVERAGE 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

MEAN 

S.D. 

48.3 

21.4 

47.2 

22.9 

44.9 

21.4 

41.9 

18.4 

43.9 

24.5 

45.2 

18.3 

54.1 

19.2 

39.7 

13.8 

41.6 

21.8 

39.4 

11.3 

38.9 

23.9 

42.8 

13.0 

104.2 

60.7 

89.8 

57.9 

75.6 

40.3 

66.5 

40.0 

65.4 

37.7 

80.3 

40.8 

111.4 

56.2 

101.8 

63.9 

101.3 

104.5 

69.7 

49.0 

62.9 

25.7 

89.4 

50.9 

38.9 

10.3 

37.3 

11.0 

41.0 

15.0 

39.6 

13.7 

39.9 

9.6 

39.3 

9.2 
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CODE 

DRAFT FINAL REPORT MAIL DATE 

TYPE OF STUDY 

TESTING DATES 

AUDITORY STARTLE 

RESPONSE MAGNITUDE 

DAY 23 POSTPARTUM 

FEMALE RATS N 

BLOCK 1 MEAN 

S.D. 

BLOCK2 MEAN 

S.D. 

BLOCK3 MEAN 

S.D. 

BLOCK4 MEAN 

S.D. 

BLOCKS MEAN 

S.D. 

AVERAGE MEAN 

S.D. 


RESPONSE MAGNITUDE 


DAY 60 POSTPARTUM 

FEMALE RATS N 

BLOCK 1 MEAN 

S.D. 

BLOCK2 MEAN 

S.D. 

BLOCK3 MEAN 

S.D. 

BLOCK4 MEAN 

S.D. 

BLOCKS MEAN 

S.D. 

AVERAGE MEAN 

S.D. 

HISTORICAL CONTROL DATA 
Cri:CD®BRVAF/Pius FEMALE RATS 

SUMMARY 

119 TOTAL FEMALE RATS 

AVERAGE MINIMUM MAXIMUM 

#STUDIES 
INCLUDED 

IN ANALYSIS 

38.5 

33.1 

32.4 

32.4 

32.6 

33.8 

36.0 

29.2 

29.1 

29.0 

29.0 

31.0 

41.0 

37.1 

37.8 

36.9 

36.4 

37.1 

5 

5 

5 

5 

5 

5 

71.4 

63.2 

60.9 

51.4 

50.2 

59.4 

38.9 

37.3 

41.0 

39.4 

38.9 

39.3 

111.4 

101.8 

101.3 

69.7 

65.4 

89.4 
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WATERMAZE POSITIVE CONTROL 
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Detection of Prenatal Effects on 

Learning as a Function of 


Differential Criteria 


ELIZABETH A. LOCHRY. 1 ALAN M. HOBERMAN AND MILDRED S. CHRISTIAN 

Arf.!US Research Laboratories, Inc .. Horsham. PA /9044 

LOCHRY. E. A .. A. M. HOBERMAN AND M.S. CHRISTIAN. Detection t!{prt•twtaleffects onlearninJ: as a function t!f 
cl(f.li·rential criteria. NEUROBEHAV TOXICOL TERATOL 7(6) 697-701. 191:15.-The role of appropriate criteria for 
detecting prenatal effects on learning was evaluated in Cri:COBS"'CD'"(SD>BR rats using a two-choice spatial discrimina­
tion escape paradigm. Alcohol was the prenatal treatment. as it has been reponed to produce learning deficits in rats. The 
offspring of dams which consumed either a lab chow diet or isocaloric liquid diets containing ()/(. 17.5'}( or 35'll- ethanol­
derived calories during pregnancy were reared by surrogate control dams and tested for watermaze learning at 20 days 
postpanurition. Learning performance and the required number of trials to the selected criterion were interrelated: (I) four 
or five consecutive errorless trials were too difficult. as high error rates occurred in all groups. including the control: (2) two 
consecutive errorless trials. or the number of trials before the first errorless trial. were too simple. as low error rates 
occurred in all groups. including the high dosage group: and (3) three consecutive errorless trials revealed significant 
dosage-dependent learning decrements in the alcohol-exposed groups. The results indicate that selection of the appropriate 
criterion in learning paradigms is critical for valid testing of prenatal effects. 

Prenatal alcohol Discriminated escape Criterion Rats Watermaze learning Liquid diets Learning 

THE value of a given behavioral test lies in its ability to 
detect real differences between control and test populations. 
The role of selecting appropriate test criteria for detection of 
prenatal effects on postnatal development is recognized as a 
critical step in performing valid developmental toxicity 
evaluations. 

The use of "behavioral/functional" tests as valid 
endpoints for demonstrating teratogenic effects in standard­
ized developmental toxicity screens has been criticized as 
being of minimal value due to the apparent variability and/or 
unreliability of the data. The discrepant findings between 
and/or within laboratories have been attributed to multiple 
factors such as age. sex. handling. experience and even sea­
sonal variations [5. 7. 10]. 

Confounding "ceiling" or "floor" effects [3) are insidious 
factors which frequently contribute to apparent inconsisten­
cies in the behavioral data. panicularly learning evaluations. 
These confounding effects occur when the test criterion is 
either too easily met or too difficult to attain. and as a result. 
the treatment effect is "masked ... Since the detection of an 
effect can occur only when the experimental population 
demonstrates performance which is either better or worse 
than control performance. determination of the appropriate 
criterion is a critical component in the design of sensitive 
behavioral paradigms. If the criterion is too difficult to at­
tain. group differences may be masked by the high error 

rates which will occur in all groups. including the control. If 
the criterion is too easily met. the low error rate in all groups. 
including the highest dosage group. may also mask group 
differences. 

The present study was conducted in order to identify the 
appropriate learning criterion to test 20-day-old 
Cri:COBS...CDi<CSD>BR rats in a spatial discrimination 
watermaze paradigm. based on a level of control perform­
ance which would allow the test populations a sufficient per­
formance range to demonstrate either a relative improve­
ment or decrement. 

Alcohol was chosen as the most reliable means of induc­
ing learning deficiencies in tl'le experimental groups. as this 
finding has been well documented in the literature for a 
variety of learning paradigms [2. 4. 6. 8. I I. I3-I6). The 
watermaze escape paradigm was chosen as the behavioral 
test of interest because it is frequently used as a learning 
evaluation in developmental toxicity safety evaluations 
submitted to regulatory agencies. panicularly those of Ja­
pan. 

METHOD 

Prenatal TrearmeiiT 

Parent animals were male (300 to 350 g) and female (200 
to 225 g) Cri:COBS'~'CD"(SD)BR rats. obtained from 

'Requests for reprints should be addressed to Elizabeth A. Lochry. Ph.D .. Argus Research Laboratories. Inc .. 905 Sheehy Drive. Horsham. 
PA 19044. 
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Gestation Period 

J/ a. 

Days Days Days 

0 4 5 18 19 Birth 

I I I I 
Lab Chow Liquid Diets Lab Chow 

( ) ( ) ( ) 

(ad Hbltt.rn) (pair fed) (ad libitla'n) 


FIG. I. Prenatal treatment regimen. 

Charles River Breeding Laboratories. Inc .. Kingston, New 
York. Animals were individually housed in wire-bottomed 
stainless steel cages suspended above absorbent paper liners 
and were maintained in a temperature and humidity con­
trolled room on a 12-hr light-dark cycle with free access to 
feed [Certified Rodent Chow~ #5002 (Ralston Purina)] and 
water (automatic watering system). except as noted. 

Following an acclimation period of approximately two 
weeks. 150 virgin female rats were placed in cohabitation 
with male rats {one male/one female rat) for a maximum of 
eight days. Female rats with spermatozoa observed in vagi­
nal smears. or a vaginal plug observed in siw or in the cage 
pan. were considered to be at day 0 of presumed gestation 
and assigned to individual housing. On day 18 ofgestation. 
dams were transferred to opaque polycarbonate nesting 
boxes (Beta Chip~· bedding) with wire lids. Male rats were 
used only as breeders and were removed from the study at 
the end of the cohabitation period. 

A diagram of the prenatal treatment procedure is pre­
sented in Fig. I. The period of exposure and the levels of 
alcohol used were selected on the basis of previous studies 
which had reported alcohol-induced learning deficiencies in 
rats [II. 13-15]. On days 5 through 18 of gestation. 14 female 
rats were given free access to a liquid diet containing 3517c­
ethanol derived calories (EDC). Two other groups of 14 rats 
each were allowed access to either a 17 .5'7t- EDC or OOC EDC 
diet. The 17.5% and O'K EDC diets were isocaloric to the 35% 
EDC diet (1.3 Kcal/mLl supplying sucrose. in conjunction 
with. or instead of. ethanol. The compositions of the liquid 
diet have been described in detail previously f I!J. Briefly. the 
diets contained chocolate Sustacal (Mead Johnson. Inc.). 
Vitamin Diet Fortification Mixture (ICN Nutritional 
Biochemicals). 95% ethanol and/or sucrose. 

A pair-feeding procedure was used to control for daily 
caloric intake. Dams in the 35% EDC group were allowed 
free access to their diets. but dietary intake was restricted for 
dams in the remaining two groups. Each dam in the I 7 .5w 
EDC and the OOC EDC group was matched to a 35% EDC 
dam which had free access to its diet and was fed the amount 
consumed by this 35% EDC dam on a mL/kg/day basis. This 
procedure required that the 35% EDC dam within a yoked 
triad be at least one or two days more advanced in pregnancy 
than matched 17.5% EDC and 0% EDC dams. Thus, because 
the diets were isocaloric and were pair-fed on a body weight 
basis, each dam within a triad received the same number of 
calories for any given day ofpregnancy. with only the dosage 
of alcohol varied. Diets were administered fresh daily at ap­
proximately 0900 hr. In order to obtain more precise control 
over pair-feeding, each dam was weighed again on days 5. 

Mlleftm • 

Female Rata 0 

FIG.::!. The mean number of trials r=SE> to a learning criterion of 
five consecutive errorless trials. during the acquisition of a spatial 
discrimination watermaze test for offspring in the (Y.i(. 17 .5'« and 
35'/t EDC groups. 

10. !5 and 18 of gestation: dams were also weighed on day 20 
of gestation. 

To assess any effect of the liquid diets. a fourth group of 
14 dams was included which had free access to standard Jab 
chow and water throughout gestation. This ad lib laboratory 
chow group (LC) was compared to the O'k EDC group by 
separate statistical analyses for each dependent measure, to 
assess any effect of restricted caloric intake due to the pair­
feeding procedure. 

In order to include a "fostering" procedure by which 
untreated "surrogate•· dams reared the litters born to the LC 
and the 0'/C. 17.5% and 35% EDC groups. an additional group 
of 73 pregnant female rats was included. Each of these po­
tential "surrogate" dams received free access to standard 
Jab chow and water throughout gestation. "Surrogate" dams 
which delivered a litter up to 24 hours prior to the delivery of 
a LC, 0% EDC. 17.517c- EDC or 35% EDC litter were used as 
"surrogate" dams. The biological offspring of the surrogate 
dams and the biological mothers of the LC. O'k EDC. 17.5% 
EDC and 35% EDC offspring were sacrificed. 

From day 21 of gestation until delivery. the dams were 
checked three times daily for litters. Newborn pups were 
weighed and examined for gross external variations. Litters 
were culled to 10 pups each. and whenever possible. the 
litters were culled to five male and five female pups each. 

http:Hbltt.rn
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THREE TRIALS 

•Female Rats 0 

% EtCH-Derived Calories 
in the Maternal Diet 

FIG. 3. The mean number of trials ( :=SE) to a learning criterion C>f 
three consecutive errorless trials. during the acquisition of a spatial 
discrimination watermaze test for offspring in the 0'7t:. 17.5'11' and 
35'11' EDC group. 

Body weights were recorded again on days 7. 14 and 20 
postparturition. 

BEHAVIORAL TESTING 

Animals 

A total of 10. 13. and 13 male pups and 10. 13 and II 
female pups from the 0'/C. 17.59t and 35% EDC groups. re­
spectively. were evaluated on day 20 postparturition for 
learning performance in a water-filled T-maze. Pups were 
randomly selected from the various litters. such that no more 
than one male and one female pup were chosen from any one 
litter. At the time of testing, the selected animals were still 
housed in the common nesting box (with the dam and litter­
mates). All pups were sacrificed (carbon dioxide) following 
completion of testing. At no time during the conduct of 
the behavioral ·test was the experimenter aware of the pre­
natal treatment condition of the animals. 

Apparatus 

An 18-gauge stainless steel T-maze was used to conduct 
the spatial discrimination water escape task. The concourse 
of the maze was 106.5 em long, 15.5 em wide and 20.5 em 
high. The apparatus was approximately 3/4 filled with water. 
The water temperature was maintained at 22::t I0 C. Water 
temperature was monitored by a thermometer. which was 
attached to the floor of the apparatus. Each trial and inter­
trial interval was timed with a stopwatch. 

On the day of testing. each pup was removed from the 

ONE TRIAL 

Male Rats • 
9.0 

Female Rats 0 
8.0 

c:: 
0 

~ 7.0 
c) 
£6.0 
Ill 
Gj 
~ 5.0 

uJ 
~ 4.0 

1ii 
Cl> 

:::E 3.0 

% EtCH-Derived Calories 
in the Maternal Diet 

FIG. 4. The mean number of trials ( :=SEl to a learning criterion of 
one errorless trial. during the acquisition of a spatial discrimination 
watermaze test for offspring in the 0'7t:. 17 .5'7r and 35'7r EDC groups. 

home cage, placed into a holding cage and transferred to the 
testing room. The pup was then placed into the water at the 
starting position (stem of the maze) facing away from the 
choice point. The pup was required to swim to one of the two 
goals in order to escape from the water. In order to control 
for "position preference .. [I 2]. the correct goal for each in­
dividual animal was the nonpreferred goal (the goal not ini­
tially entered on the first trial). Thus. if the rat initially 
entered the right goal on the first trial. the left goal was the 
correct goal for that animal. The rat was required to touch 
the far wall of the correct goal. in order to be removed from 
the water. Escape ramps were not used for this test, as the 
learning paradigm was strictly a spatial, rather than a visual. 
discrimination problem, and an escape ramp would have 
served as a visual cue at the choice point. Following a cor­
rect response. the animal was removed from the maze and 
placed into a holding cage. An intertrial interval of approx­
imately 30 seconds separated each trial. Rats failing to make 
a correct goal choice within 30 seconds on any given trial 
were guided to the correct goal. removed from the maze and 
assigned a latency of 30 seconds. Each rat was required to 
reach a criterion of five consecutive errorless trials to termi­
nate the testing session. A maximum of 20 trials was given. 
All rats were sacrificed after completion of testing. 

Animals were tested using the most difficult criterion (five 
consecutive errorless trials), and the data were then scored 
for the number of trials required to satisfy a learning criterion 
of either: (I) five consecutive errorless trials: (2) four con­
secutive errorless trials; (3) three consecutive errorless 
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trials; (4) two consecutive errorless trials; or (5) one trial 
without errors. The latency for each trial (time in seconds to 
swim from the start position to the correct goal) and the 
number of errors (incorrect turns in the maze) were re­
corded. Additionally. groups were compared for the number 
of errors per trial and the latencies on the first and second 
trials. 

RESULTS 

Offspring Viability and Matanal Paramerers 

Dams in the 35!/C EDC group consumed an average (±SE> 
of 13.85 (±0.35) g ethanol per kg body weight per day. Dams 
in the pair-fed 17.5t;C EDC group consumed an average of 6.8 
(± 1.0) glkg/day. No clinical signs associated with withdrawal 
reactions were noted following termination of access to the 
alcohol containing liquid diets. 

Of the 129 female rats which were mated (56 assigned to 
the three liquid diet or LC groups and 73 potential ··surro­
gate'' dams), eight were not pregnant (3. 1 and 1 female rats 
in the 09C. 17.5%: and 35%: EDC groups. respectively. and 3 
potential "surrogate" dams). 

A one-way Analysis of Variance (ANOVA) with Alcohol 
(<Y/C. 17 .5o/c- and 35'11- EDC) as a between-subjects factor was 
conducted on percent maternal weight gain during preg­
nancy. duration of gestation. litter size and percentage of sur­
viving pups per litter. Trend decompositions were performed 
subsequent to the overall analysis. when appropriate [9.19}. 
Separate analyses were conducted to evaluate nutritional ef­
fects by comparing the <YK EDC and lab chow control 
groups. This latter group is not on the same variable dimen­
sion as the liquid diet groups. and its inclusion in the overall 
analyses would have precluded decomposition into trend 
components. 

Average percent maternal weight gain during gestation 
was equivalent for the three liquid diet groups: a main effect 
of Alcohol was not significant (p>0.05). However. as typi­
cally seen with alcohol administration via liquid diets. mat­
ernal weight gain for the <m EDC group was less than that of 
the LC group. Significant differences occurred between the 
0% EDC dams (which had restricted caloric intake) and the 
LC dams (which had free access to lab chow and water), 
F(1.23)=4.81. p.;;0.05. indicating that the caloric restriction 
resulting from the pair-feeding procedure affected maternal 
body weight gain during gestation for dams in each of the 
liquid diet groups. 

Duration of gestation. delivered litter size and pup survi­
val per litter were not affected by either alcohol consumption 
or caloric restriction. Differences among the three liquid diet 
groups were neither significant (p>0.05) nor dosage­
dependent. The statistical analyses for nutritional effects be­
tween the <Y7c EDC and LC groups were not significant 
(p>0.05). 

Offspring Body Weight and Beha1·ioral Paramc•ras 

Offspring body weight and behavioral parameters were 
analyzed by a 3x2 analysis of variance <ANOVA) using 
Alcohol (<YA:. 17.5%, 35% EDCl and Gender (Male. Female) 
as between-su~jects factors. The litter was the unit of 
analysis for these offspring parameters [l. 7. 17. 18]. Trend 
decompositions were performed subsequent to the 
ANOVAs. when appropriate 19.19]. As previously stated for 
the maternal parameters. separate analyses were conducted 

LOCHRY. HOBERMAN AND CHRISTIAN 

for all comparisons of the(}% EDC and LC control groups. to 
allow conduct of the trend decompositions for the liquid diet 
groups. 

Offspring body weight. Maternal alcohol consumption 
during pregnancy resulted in dosage-dependent decreases in 
average pup body weight for days 7. 14 and 20 postparturi­
tion. A significant linear trend was present for average litter 
weight for days 7. F(l.68)=5.15.p.;;0.05). 14. F( 1.68)= 14.17. 
p.;;O.Ol. and 20. F(l.68)= 12.13. p.;;O.OJ. postparturition. 
Male rats weighed more than female rats for each of the days 
that body weight was monitored. however. differences were 
significant only for birth weight. Fe 1.68)=8.53. p.;;O.Ol. The 
interaction of Alcohol with Gender was not significant for 
any of the analyses. The statistical analyses for nutritional 
effects. comparing the 0/r EDC and the LC control groups. 
failed to indicate any significant differences between these 
two groups <F< l) for average pup body weight per litter. 

Criterion t!ffour or fire ctmsecmil•e errorless trials. No 
significant differences due to Alcohol. Gender or the inter­
action of these factors were apparent between the liquid diet 

. groups for the number of trials required to satisfy a learning 
criterion of either four or five consecutive errorless trials 
(Fig. 2). For both of these learning criteria. a high error rate 
was apparent for all groups. including the control group. 
Significant differences did not occur for either the total 
number of errors made during the test session or the average 
number of errors per trial. 

Criterion t!f rllree con.H'CIIlil·e errorles.\ Trials. As pre­
sented in Fig. 3. the alcohol-exposed offspring required a 
significantly greater number of trials to meet the learning 
criterion of three consecutive errorless trials. 
F<2.64J=3.3!. p.;;0.05. The analysis revealed a significant 
linear trend. F! l.64J=5.2S. p.;;O.Ol. indicating that the num­
ber of trials required to meet the three consecutive error­
less trial learning criterion was directly related to the level of 
in mero alcohol exposure. Significant effects were not ap­
parent when the groups were compared for the total number 
of errors per session or the average number of errors per 
trial. indicating that the overall error rate during this task 
was not as sensitive an indicator of learning as the pattern of 
errors occurring across trials. 

CriTerion '!f one errorless trial or Tll'n consc'cuth·c' error­
less triai.L No significant differences due to Alcohol. Gender 
orthe interaction of these factors were apparent between the 
liquid diet groups for the number of trials required to satisfy 
a learning criterion of either one errorless trial CFig. 4 lor two 
consecutive errorless trials. For both of these learning 
criteria. a low error rate was evident for all groups. including 
the high dosage group. Significant differences did not occur 
for the total number of errors made during the test session or 
the average number of errors per trial. 

For all of the learning criteria evaluated. male rats did not 
perform differently from female rats. Gender and the in­
teraction of Gender with Alcohol were not significant factors 
(p>0.05l. The nutritional comparisons between the 0/l EDC 
and the LC controls failed to demonstrate any significant 
differences between these two groups tF< l) for any of the 
different learning criteria. 

DISCUSSION 

The results of the current investigation indicate that when 
treatment effects exist. the extent to which these effects can 
be detected by functional evaluations may depend on the 
appropriateness of the test criterion. Moreover. the appro­

http:p.;;O.Ol
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http:p.;;0.05
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http:1.68)=8.53
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http:p.;;O.Ol
http:F(l.68)=5.15.p.;;0.05
http:p.;;0.05
http:F(1.23)=4.81
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priateness of the test criterion is determined by the perform­
ance level of the control group. 

In the spatial discrimination watermaze task used. the 
number of trials prior to attaining a learning criterion of four 
or five consecutive errorless trials was too difficult. A classic 
"floor effect'' occurred and masked group differences: a 
high error rate occurred for all the groups, including the 
control group. The number of trials prior to attaining a learn­
ing criterion of the first errorless trial or two consecutive 
errorless trials was too lenient. A classic "ceiling effect" 
occurred masking group diffferences [3]: a low error rate 
occurred for all groups. including the 35'/C EDC group. The 
use of a learning criterion of three consecutive errorless 
trials was most effective in distinguishing the offspring ex­
posed to alcohol in wero from the controls. As this criterion 
elicited a moderate error rate from the control offspring, it 

was determined to be the most appropriate criterion for this 
learning paradigm for rats of this age and strain. 

These results indicate that selection of the appropriate 
criterion in learning paradigms is critical for valid postnatal 
testing of prenatal effects. The ideal criterion for a learning 
evaluation is one which requires a moderate level of chal­
lenge for the control population. and allows the experimental 
groups to demonstrate relative improvements or decrements 
in performance. These findings also demonstrate that arbi­
trarily setting a test criterion on the assumption that any 
given test criterion will reflect group differences. does not 
necessarily provide a sensitive test. The importance of 
knowing the normal range of the control population in de­
termining the ideal test criterion for sensitive behav­
ioral/functional evaluations cannot be overstated. 
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ABSTRACT 

The EPA guidelines for neurotoxicity assessments are expected to be 
finalized by January 1991. These assessments are expected to include a 
Functional Observational Battery (FOB) and motor activity measurement. 
To validate the FOB a single dosage of p,p' DDT (75 mg/kg, p.o.) and 
physostigmine monosalicylate (0.75 mg/kg, IP), and repeated dosages of 
acrylamide {50 mg/kg, IP, every other day) were used. The test substances 
and their vehicles were administered to separate groups of adult male {1 0) 
and female {1 0) rats {Cri:CD®BR VAF/Pius®). Each test substance 
produced different patterns of effects. The rats administered DDT did not 
differ from controls 1 hour after administration; after 5 hours, tremors were 
evident throughout the body, reactivity to a visual stimulus was increased, 
and grip strength and foot splay were decreased. Physostigmine 
produced increased salivation, miosis, tremors in the limbs and changes in 
gait at 15 minutes after administration but not at 2 hours. Acrylamide 
produced an increase in foot splay and changes in gait following eight 
dosages. To validate the motor activity assessment, groups of seven male 
and female rats were administered chlorpromazine {2.0 mg/kg, IP) and its 
vehicle 70 minutes prior to testing, or amph~tamine {1.0 mg/kg, IP) and its 
vehicle immediately before the test session: Motor activity was assessed 
for a 2-hour period. All groups diminished their activity throughout the 
session, but the habituation was less evident in the group given 
amphetamine. In contrast, the groups give chlorpromazine decreased their 
activity at a faster rate than the two control groups. 



FUNCTIONAL OBSERVATIONAL BArrERY 
The test items were principally derived from published protocols (Haggerty, 
G.C., J. Am. Coli. Toxicol. 1989, 8, 53-69; Moser, V. C., J. Am. Coli. Toxicol. 
1989, 8, 85-93; Moser, V. C. et al., Fundam. Appl. Toxicol., 1988, 11, 
189-206; O'Donoghue, J. L, J. Am. Coil. Toxicol., 1989, 8, 97-115) and 
were based on the current EPA guideline (40 CFR 798.6050} and proposed 
revisions. The grip-strength device was patterned after the device 
described by Mattson et al. (Fundam. Appl. Toxicol., 1986, 6, 175-181}, a 
modification of the apparatus described by Meyer et al. (Neurobehav. 
Toxicol., 1979, 1, 233-236). The tests were conducted under GLP 
guidelines. Statistical analyses for dosage effects were performed 
separately for each item at each test session and for each sex. Items with 
descriptive or binary elements were were first analyzed as 2 x n 
continguency tables, and significant overall results were followed by 2 x 2 
comparisons for each element. Items with graded scores and count data 
were evaluated using the Kruskei-Wallis procedure. For the tables 
presented here, the data for both sexes were tabulated together for the 
items with those data types. Items with interval data were analyzed by 
ANOVA or the Kruskei-Wallis procedure depending upon the outcome of 
Bartlett's test for equality of variance. The data for males and females are 
displayed separately for those items. 



DDT {75 mg/kg) 

Statistically significant differences between dosage groups were 
observed for the following test items five hours after dosage. 

• Home Cage Behavior 

• Involuntary Behavior at the Home Cage and in the Open Field 

• Reaction to a Visual Stimulus 

• Grip Strength 

• Foot Splay 



OROUP I II 
DOSAGE (M0/10/DAY)a • DDT O(vtBICLE CONTROL) 75 

PM· POST·OOSAGE PM­ POST-IlOSAOI 
TEST DOSAGE lBR 5BR DOSAGE lBR SBR 

RATS 'l'ESTBD If 20 20 20 20 20 20 

HOME CAGE BEHAVIOR 

Apparently •leeping If 5 4 6 6 1 1 
Awake, immobile, normal posture If 8 9 12 8 10 1** 
Engaged in normal bebavior If 7 1 2 6 9 0 
Immobile, unusual bebsvior If 0 0 0 0 0 0 
Engaged in unusual bebavior If 0 0 0 0 0 18** 

IlfVOLUNTARY BEBAVIORb 

Rot apparent " 20 20 20 20 20 2"'* 
Stereotyped bebavior pattern " 0 0 0 0 0 1 
Bizarre bebevlor " 0 0 0 0 0 0 
Tremor• in 11mb• " 0 0 0 0 0 0 
Wbole body tremor• or •paem• " 0 0 0 0 0 17** 
Unusual po•ture " 0 0 0 0 0 0 
Tonic-clonic ••lzure " 0 0 0 0 0 0 

JIEACTIOtf 1'0 !\EHOVAL 

(1) Site quietly " 10 12 11 11 10 u 
(2) Vocellzation without resietanee 
(3) Rune around cage 
(C) Freezes and rears, !ollowe band 

" " " 
8 6 7 
2 2 z 
0 0 0 

4

•
1 

6 z
• 3 
0 0 

(5) Tail and throat rattles !I 
HEDIM SCOM 

0 0 0 
1.5 1.0 1.0 

0 
1.0 

0 1 
1.5 1.0 

JIEACTIOtf 1'0 IWIDLitfG 

(1) Quiet witb no reaiatanee 
(2) Vocalization without resistance 

R 
If 

u 16 16 
2 3 3 

11 
3 

15 1!1 
1 1 

(3) renee and rigid 
(4) Squirming and twisting 

If 
1'1 

MEDlAR SCOM 

3 0 1 
1 1 0 

1.0 1.0 1.0 

3 
3 

1.0 

1 0 
3 •

1.0 1.0 

PALPEBRAL CLOSUJUI 

(1) Eyelide wide open " 20 20 20 20 20 20 
(2) Eyelid• •lightly drooping R 0 0 0 0 0 0 
(3) Eyelids drooping, bal!-eloeed R 0 0 0 0 0 0 
(4) Eyelids completely abut R 

MEDIM SCOM 
0 0 0 

1.0 1.0 1.0 
0 

1.0 
0 0 

1.0 1.0 

PROMIKEIICE OF ElB 

Normal " 20 20 20 20 20 20 
Exophthalmo• R 0 0 0 0 0 0 
Enophthalmo• R 0 0 0 0 0 0 



GROUP 
DOSAGE (MG/1'\G/DAY)a - DDT 

I 
O(VERICLE CONTROL) 

II 
75 

TEST 
PRE­
DOSAGE 

POST-DOSAGE 
lRR 5RR 

PRE­
DOSAGE 

POST-DOSAGE 
lRR 5HR 

LACRIMATION 

(1) No exc:eeeive lacrimation 
(2) Slight 
(3) Severe 

N 
M 
N 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 

SALIVATION 

(1) No excessive salivation 
(2) Wet margin along submaxillary 
(J) Severe 

area 
N 
N 
N 

MEDIAN SCORE 

20 
0 
0 

1.0 

19 
0 
1 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

PILOERECTION<: R 0 0 0 0 0 0 

ABNORMAL RESPIRATIONc: !I 0 0 0 0 0 0 

APPEARANCE 

(1) Clean and groomed 
(2) Unkempt 
(J) Stained by urine and fec:ea 

"N 

"MEDIAN SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

AROUSAL LEVEL 

(1) Very low (stuporous) 
(2) Low (some exploratory movement) 
(J) Apparently normal,., High (Iudden darting and freezing) 
(5) Very high (running, vocalization) 

N 
N 
N 
N 
N 

MEDIAN SCORE 

0 
0 

20 
0 
0 

J.O 

0 
0 

20 
0 
0 

J.O 

0 
J 

17 
0 
0 

J.O 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

J.O 

0 
0 

18 
2 
0 

3.0 

DEGREE OF MOTILITY 

(1) Apparently normal 
(2) Move• with difficulty 
(3) Unable to move 

N 
N 

"MEDIAN SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

11 

' 0 
1.01 

GAIT 

!lonna! " 20 20 20 20 20 131 
Ataxic: (swaying or lurching) 
Exaggerated movements in limbs 
Tip-toe walk 

" " I 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
71 
0 



GROUP I IIDOSAGI (HQ/~Q/DAt) 8 • DDT O(VEBICLE CONTROL) 75 

PRE- POST-DOSAGE PRE- POST-DOSAGET!ST DOSAGE lBR 5BR DOSAGI lBR 5BR 

INVOLUNTARY BEUAVIORd 

!lone apparent 
Stereotyped behavior pattern 
Bizarre behavior 
Tremor in lil!lba 
Whole body tre~r• or spasms 
Unusual poeture 
Tonic"clonic aeizure 

II 
II 
l'f 
l'f 
l'f 
If 
If 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

2** 
0 
0 
1 

17** 
0 
0 

PlCAL BOLUSIS HEM 
!. S.D. 

0.4 
!. o.e 

0.7 
!. 1.3 

0.6 
! 1.2 

1.6 
! 2.3 

0.9 
! 1.3 

1.7 
! 1.9f 

URIIfE POOLII HEM 
! B.D. 

1.0 
!. 0.9 

1.0 
!. 0.9 

0.5 
! 0.5 

1.0 
! o.e 

0.9 
! 1.0 

1.0 
! 1.0 

R!ACTIOif TO VISUAL STIMULUS 

(1) lfo reaction 
(2) Hove• toward or away from sti111ulua 
(3) Startle reapon•• or freezing 
(4) More energetic reaponae 
(5) Attacka or bite• probe 

If 
If 
If 
R 
If 

Ml!DIAif SCORE 

3 
17 

0 
0 
0 

2.0 

5 
15 

0 
0 
0 

2.0 

7 
12 

1 
0 
0 

2.0 

5 
13 

2 
0 
0 

2.0 

2 
111 

0 
0 
0 

2.0 

3 
& 

10 
1 
0 

3.0• 

REACTIOif TO TACTILI STIMULUS 

(1) lfo reaction 
(2) Moves toward or away fro111 atimulua 
(3) Startle response or freezing 
(4) More energetic response 
(5) Attacka or bitea probe 

If 
If 
If 
If 
If 

Ml!DlAR SCORE 

9 
c 
7 
0 
0 

1.5 

7 
3 

10 
0 
0 

2.5 

13 
2 
5 
0 
0 

1.0 

10 
7 
3 
0 
0 

1.5 

13 
4 
3 
0 
0 

1.01 

11 
5

•0 
0 

1.0 

REACTIOR TO AUDITORY STIMULUS 

(1) Ro reaction 
(2) Move• toward or away from response 
(3) Startle reapon1e or freezing 
(4) More energetic reaponse 
(5) Jumps at or away fr0111 the noise 

If 
If 
If 
If 
If 

MEDIAl SCORE 

1 
0 

19 
1 
0 

3.0 

2 
1 

15 
2 
0 

3.0 

0 
0 

19 
1 
0 

3.0 

0 
2 

18 
0 
0 

J.O 

1 
1 

18 
0 
0 

3.0 

0 
0 

16 
4 
0 

3.0 

REACTIOII TO TAlL PliiCB 

(1) Ro reaction 
(2) Move• toward or away fr0111 atimulua 
(3) startle reeponaa or freezing 
(4) More energetic reeponsa 
(5) Attack• or bite• probe 

If 
If 
If 
If 
If 

MEDIAl SCORI 

11 
5 
3 
1 
0 

1.0 

11 
7 
2 
0 
0 

1.0 

14 
!5 
1 
0 
0 

1.0 

6 
II 
6 
0 
0 

2.0 

7 
8 
5 
0 
0 

2.0 

9 
10 

1 
0 
0 

2.0 

1'Ul'ILLARt US1'0181° If 19 19 20 20 20 20 

"---------­- ---­



GROUP 
DOSAGE (MG/~G/DAY)a ­ DDT 

I 
O(VEHICLE CONTROL) 

II 
75 

TEST 
PRE­
DOSAGE 

POST-DOSAGE 
lBR 5BR 

PRE­
DOSAGE 

POST-DOSAGE 
lBR 5BR 

AIR RIGHTING REACTION 

(1) Landa with all feat on the ground N 19 20 19 20 20 16 
(2) Uncoodinatad landing R 1 0 1 0 0 ' (3) Landa on back N 0 0 0 0 0 0 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 

VISUAL PLACING REACTION 

(1) Early extension of forelimbs R 20 20 20 20 20 20 
(2) Extension follows initial·contact R 0 0 0 0 0 0 
(3) No extension after contact N 0 0 0 0 0 0 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 

MALES: R 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (MAXIMUM g) MEAN 911 908 782 900 880 505 
! B.D. ! 156 ! 114 ! 113 .t. 113 ± 155 ! 219** 

HINDLIMB GRIP STRENGTH (MAXIMUM g) MEAN 913 938 884 au 9U 804 
! B.D. ! 92 ! 88 ! 163 ! 150 ! 104 ! 16C 

FOOT SPLAY MEASURE (AVERAGE em) MEAN 10.1 8.7 8.9 9.1 8.1 6.6 
! S.D. ! 3.2 ! 2.3 ! l.C ± 2.3 ± 2.1 ! 0.6** 

BODY WEIGHT (g) MEAN 522 558 551 5511 
! S.D. !77 !14 ±78 !77 

FEMALES: N 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (MAXIMUM g) MEAN 793 732 646 823 792 590 
! S.D. ! 163 ! 190 ! 155 ! 154 ± 213 ! 151 

HINDLIMB GRIP STRENGTH (MAXIMUM g) MEAN 634 699 768 687 659 627 
! S.D. ! 153 ± 169 ! 108 ± 94 .t. 188 .t. 162* 

FOOT SPLAY MEASURE (AVERAGE em) MEAN 7.4 7.5 7.3 7.7 6.7 5.7 
! B.D. ! 2.2 ! 1.6 ! l.C ± 1.7 ! 1.6 .t. 1.2* 

BODY WEIGHT (g) MEAN 
! S.D. 

276 
± 23 

279 
! 20 

278 
.t. 25 

289 
.t. 20 

BR • 	 HOURS 
(n) 	• Score aaaigned to graded teat items. 
a. 	 Dosage occurred once, on day 1 of the atudy. 
b. 	 Observation made at the home cage. 
c. 	 Number of rata showing a reaponae. 
d. 	 Observation made in the open field. 

* 	 significantly different from the vehicle control group value (P~0.05). For the itema showing the combined data from both males 
and femalea, the difference• were significant for both aexea. 

** 	 Significantly different from the vehicle control group value (P~O.Ol). For the itema showing the combined data from b,oth males 
and femalea, the difference• were eignificant for both sexea. 
Significantly different from the vehicle control group value (P~0.05) for one, but not both aexea (for the item• ahowing the 
combined data from both ~lea and femalea). 

I 



Physostigmine (0. 75 mg/kg) 

Statistically significant differences between dosage groups were 
observed for the following test items 15 minutes after dosage. 

• Home Cage Behavior 

• Involuntary Behavior at the Home Cage and in the Open Field 

• Reaction to Removal 

• Salivation 

• Arousal Level 

• Degree of Motility 

• Gait 

• Reaction to Tail Pinch 

• Pupillary Response 



GROUP I II 

DOSAGE (MG/~G/DAY)a ­ PHYSOSTIGMINE O(VEBICLE CONTROL) 0.75 

PRE­ POST-DOSAGE PRE­ POST-DOSAGI 
TEST DOSAGE 15M 2BR DOSAGE 15H 2BR 

RATS TESTED N 20 20 20 20 20 20 

ROME CAGE BEHAVIOR 

Apparently sleeping 
Awake, immobile, normal posture 
Engaged in normal behavior 
Immobile, unusual behavior 
Engaged in unusual behavior 

N 
N 
N 

"N 

6 0 11 
9 12 6 
5 B 3 
0 0 0 
0 0 0 

3 
12 

5 
0 
0 

0 3 
6 13 
0 t 
0 0 

lC** 0 

INVOLUNTARY BEBAVIORb 

Not apparent 
Stereotyped behavior pattern 
Bizarre behavior 

" " " 

20 20 20 
0 0 0 
0 0 0 

20 
0 
0 

t•• 20 
0 0 
0 0 

Tremor• in limbe. N 0 0 0 0 16'* 0 
Whole body tremor• or epaama 
Unusual poeture 
Tonic-clonic eeizure 

N 
II 

" 

0 0 0 
0 0 0 
0 0 0 

0 
0 
0 

0 0 
0 0 
0 0 

REACTIOH TO IIEHOVAL 

(1) Site quietly 
(2) Vocalization without resistance 
(3) Rune around cage 
(t) Freezes and reare, follows hand 
(5) Tail and throat rattles 

II 
II 
II 
II 

"MEDIAN SCORE 

13 10 16 
2 5 2 
5 4 2 
0 1 0 
0 0 0 

1.0 1.5 1.0 

12 
t 
3 
1 
0 

1.0 

20 13 
0 6 
0 1 
0 0 
0 0 

1.0* 1.0 

REACTIOII TO BARDLIIIG 

( 1) Quiet with no resistance 
(2) Vocalization without resistance 
(3) Tense and rigid 
(4) Squirming and twisting 

N 

"II 
N 

MEDIAN SCORE 

11 15 19 
2 0 0 
2 1 1 
5 t 0 

1.0 1.0 1.0 

11 
2 
1 
6 

1.0 

19 111 
0 1 
0 0 
1 1 

1.0 1.0 

PALPEBRAL CLOSUR! 

(1) Eyelids wide open 
(2) Eyelids slightly drooping 
(3) Eyelids drooping, half-closed 
(4) Eyelids completely shut 

" " R 
II 

MEDIAN SCORE 

20 20 20 
0 0 0 
0 0 0 
0 0 0 

1.0 1.0 1.0 

20 
0 
0 
0 

1.0 

20 20 
0 0 
0 0 
0 0 

1.0 1.0 

PROMINENCE OF EYE 

Normal 
Exophthalmos 
Enophthalmoe 

II 
II 
II 

20 20 20 
0 0 0 
0 0 0 

20 
0 
0 

20 20 
0 0 
0 0 



Tip-toe walk 

GROUP 
DOSAGE (MG/lG/DAY)a - PHYSOSTIGMINE 

1 
O(VEBICLB COMTJ!OL) 

II 
0.75 

TEST 

LACRIMATION 

PRE­ POST-DOSAGE 
DOSAGE 15M 21m 

PRE­
DOSAGE 

PDST-D
15M 

OSAG! 
21m 

(1) No 
(2) Slight 
(3) Severe 

excessive lacri If 
If 
If 

HEDIA!f SCORE 

mation 20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

(1) No 
(2) Wet 
(3) Sev

SALIVATION 

excessive 
margin along 

ere 

aaliv
eubmaxillary area " "If 

HEDIA!f SCORE 

ation 20 
0 
0 

1.0 

20 
0 
0 

1.0 

19 
1 
0 

1.0 

20 
0 
0 

1.0 

11 
3 
6 

1.0* 

19 
1 
0 

1.0 

PILOERECTIO!fe If 0 0 0 0 0 0 

ABNORMAL RBSPIRATlORc " 0 0 0 0 0 0 

APPEARA

(1) Cle
(2) Unkempt 
(3) Sta

NCE 

an and groomed 

ined by urine a

If 
If 

"HEDIA!f SCORE 
nd fecee 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

(2) Low 
(3) Ap

(5) Ver

(1) Ver

l'l Hig

AROUSAL LBVEL 

(eome exploratory movement) 
parently no~al 

y high (running, vocalization) 

y low (etuporoua) 

h (audden darti

"If 
If 
If 
If 

MEDIAN SCORE 

ng and freezing) 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
6 

14 
0 
0 

3.01 

0 
0 

20 
0 
0 

3.0 

DEGREE 

(1) Ap
(2) Mo
(3) Un

OF MOTILITY 

parently normal 
vee with difficulty 
able to move 

If 

" "MEDlAR SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

' 16 
0 

2.ou 

20 
0 
0 

1.0 

GAIT 

Normal 
Ataxic (ewaying 
Exagg

or lurching) 
erated movementJ in limbs 

If 
If 
If 
If 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

19 
0 
0 
1 

JU 
0 

17*• 
0 

20 
0 
0 
0 



GROUP 
DOSAGE (MG/~G/DAY)a ­ PHYSOSTIGMINE 

I 
O(VE!IICLB CONTROL) 

II 
0.75 

TEST 
PRE­
DOSAGE 

POST-DOSAGE 
15M 2BR 

PRE­
DOSAGE 

POST-DOSAGE 
15M 2HR 

IRVOLUNTARY BEBAVIORd 

!!lone apparent N 20 20 20 20 2** 20 
Stereotyped behavior pattern 1!1 0 0 0 0 0 0 
Bizarre behavior 1!1 0 0 0 0 0 0 
Tremors in limbs 1!1 0 0 0 0 18** 0 
Whole body tremors or spasms 1!1 0 0 0 0 0 0 
Unusual posture 
Tonic-clonic seizure 

N 
N 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

FECAL BOLUSES MEAN 0.5 0.7 1.2 1.1 1.0 O.B 
,! S.D. ! 0.9 ! l.C ! 1.3 ! 1.01 ! 0.9 ! 0.9 

URII!IB POOLS MEAN 1.0 0.9 0.7 O.B 1.0 o.& 
,! S.D. ! 0.9 ! 1.0 ! O.B ! 0.9 ! 1.0 ! 0.7 

REACTION TO VISUAL STIMULUS 

(1) No reaction 
(2) Move• toward• or away from stimulua 
(3) Startle response or freezing 
(C) More energetic response 
(5) Attack• or bites probe 

"1!1 

"1!1 

"MEDIAI!I SCORE 

6 
1C 
0 
0 
0 

2.0 

B 
10 
2 
0 
0 

2.0 

B 
12 
0 
0 
0 

2.0 

2 
18 
0 
0 
0 

2.0 

7 
1l 
0 
0 
0 

2.0 

8 
9 
3 
0 
0 

2.0 

REACTION TO TACTILE STIMULUS 

(1) No reaction 
(2) Moves towards or away from stimulus 
(3) Startle response or freezing 
(C) More energetic response 
(5) Attacks or bites probe 

N 
1!1 
1!1 
1!1 
N 

MEDIAI!I SCORE 

16 
c 
0 
0 
0 

1.0 

12 
6 
2 
0 
0 

1.0 

17 
2 
1 
0 
0 

1.0 

1l 
6 
1 
0 
0 

1.0 

18 
0 
2 
0 
0 

1.0 

15

•1 
0 
0 

1.0 

REACTION TO AUDITORY STIMULUS 

(1) No reaction 
(2) Moves toward or away from stimulus 
(3) Startle response or freezing 
(C) More energetic response 
(5) Jumps at or away from the noise 

1!1 
1!1 
1!1 
1!1 
1!1 

MEDIAI!I SCORE 

1 
2 

16 
0 
0 

3.0 

1 
0 

19 
0 
0 

3.0 

2 
1 

17 
0 
0 

3.0 

0 
1 

19 
0 
0 

3.0 

3 
0 

12 
5 
0 

3.0 

1 
1 

18 
0 
0 

3.0 

REACTION TO TAIL PINCB 

(1) No reaction 
(2) Move• toward• or away from stimulua 
(3) Startle response or freezing 
(4) More energetic response 
(5) Attack• or bite• probe 

"N 

" " " MEDIAI!I SCOR! 

8 
6

•0 
2 

2.0 

6 
9

•1 
0 

2.0 

9 
10 
1 
0 
0 

2.0 

8 
6 
!I 
0 
1 

2.0 

18 
0 
2 
0 
0 

1.0** 

10 
!I 
5 
0 
0 

1.!1 

PUPILLARY R!SPOI!ISI0 " 20 20 20 20 lOU 20 



GROUP I 	 II 
DOSAGE (MG/JCG/DAY)a ~ PHYSOSTIGMINE O(VEBlCLE CONTROL) 	 0.75 

PRE­ POST-DOSAGE PilE· 
TEST DOSJ\QE 15M 211R DOSAGE 

AIR RIGHTING REACTION 

(1) Landa with all feet on the ground N 19 17 16 19 10 19 
(2) Uncoordinated landing N 2 3 4 1 5 0 
(3) Landa on back N 0 0 0 0 5 1 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.51 1.0 

VISUAL PLACING REACTION 

( 1) Early extension of forelimba N 19 20 20 20 19 20 
(2) Extension follow• initial contact N 2 0 0 0 1 0 
( 3) llo extension after contact If 0 0 0 0 0 0 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 

MALES N N N N N " 
FORELIMB GRIP BTRENOTB (MAXIMUM g) HEAR 719 767 us 697 739 860 

!. S.D. !. 100 .:t 150 !. 175 !. 123 !. 195 !. 102 

HINDLIMB GRIP STREifGTH (MAXIMUM g) MEAN 911 990 855 788 933 899 
!. s.o. !. 128 !. 88 !. 87 !. 168 !. 98 !. 133 

FOOT SPLAY HBASURE (AVERAGE cm) MEAN 7.8 9.4 8.5 8.3 u.o 10.2 
!. S.D. !. 1.3 !. 1.6 !. 1.6 !. 1.2 !. 2.0 !. 2.0* 

BODY WEIGHT (g) MEAN 359 372 360 368 
!. S.D. !. 83 !. 81 !. 56 !.48 

FEMALES 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (MAXIMUM g) MEAN 677 658 631 612 675 626 
!. S.D. !. 223 !. 117 !. U9 ! 196 !. 198 !. 168 

HINDLIMB GRIP STRENGTH (MAXIMUM g) MEAN 689 745 762 715 BOO 747 
!. S.D. !. 152 .:t 130 !. 154 !. 122 !. 128 !. 113 

FOOT SPLAY MEASURE (AVERAGE cm) MEAN 7.7 10.2 9.0 6.9 9.2 
!. S.D. !. 1.6 !. 0.9 !. 1.8 !. 1.2 !. 2.0 

BODY WEIGHT (g) HEAR 235 235 235 237 
!. S.D. ! 47 ! 48 !. 46 !U 

M ~ MINUTES BR ~ HOURS 
(n) ~ Score assigned to graded teat items. 
a. 	 Doaage occurred once, on day 1 of the atudy. 
b. 	 Observation made at the home cage. 
c. 	 lfumber of rata showing a responn. 
d. 	 Observation made in the open field. 
* 	 Significantly different from the vehicle control group value (P~0.05). For items showing the combined data for both males 


and females, the differences were significant for both sexes. 

** 	 Significantly different from the vehicle control group value (P~O.Ol), For items showing the combined data for both male• 

and female•, the differences were dgnificant for both IE!Xae. 
81gnificantlJ different fro• the vehicle control group value (P~0.05) for one, but not both saxe• (for the items showing the 
collbined data fr011 both Jaale• and feJaale•) • 

I 



Acrylamide (50 mg/kg) 

Statistically significant differences between dosage groups were 
observed for the following test items after eight dosages (one dosage 
every other day). 

• Degree of Motility 

• Gait 

• Foot Splay 

• Body Weight 



CROUP I II 
DOSAGE (MQ/~C/DAY)a - ACRYLAMIDE O(VEBICLE CONTROL) 50 

DOSAGE PERIOD DOSAGE PERIOD 
TEST PRE-DOSAGE DAY 1 DAY 9 DAY 17 PRE-DOSAGE DAY 1 OAt 9 DAY 17 

RATS TESTED II 20 20 20 20 20 20 20 20 

BOME CAGE BEHAVIOR 

Apparently sleeping II 7 5 7 3 7 5 12 10 
Awake, immobile, normal poature II 8 6 7 10 11 10 6 10 
Engaged in normal behavior If 5 9 6 7 2 5 2 01 
Immobile, unusual posture If 0 0 0 0 0 0 0 0 
Engaged in unusual bahavior If 0 0 0 0 0 0 0 0 

INVOLUNTARY BEHAVlORb 

lfot apparent !I 20 20 20 20 20 20 20 20 
Stereotyped behavior pattern If 0 0 0 0 0 0 0 0 
Bizarre behavior If 0 0 0 0 0 0 0 0 
Tramora in 1imbl If 0 0 0 0 0 0 0 0 
Whola body tremors or apaema If 0 0 0 0 0 0 0 0 
Unuaual posture !I 0 0 0 0 0 0 0 0 
Tonic-clonic aeizure If 0 0 0 0 0 0 0 0 

REACTIOif TO MMOVAL 

(1J Sit• quietly If 10 13 16 19 11 11 u u 
(2) Vocalization without redatance !I 3 5 3 0 5 6 5 5 
(3) Rune around cage If 7 2 1 1 1 3 1 1 
(CJ Freezea and reara, followa hand II 0 0 0 0 3 0 0 0 
(5) Tail and throat rattle• !I 0 0 0 0 0 0 0 0 

MEDIAN SCORE 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.01 

REACTION TO HANDLING 

(1) Quiet with no reaiatanca If 6 u 17 20 12 18 u 15 
(2) Vocalization without reeiatance If 5 3 1 0 3 0 2 2 
(3) Tenee and rigid If c 2 1 0 2 1 1 2 
(CJ Squirming and twisting If 

MEDIAN SCORE 
5 

2.0 
1 

1.0 
1 

1.0 
0 

1.0 
3 

1.0 
1 

1.0 
3 

1.0 
1 

1.0 

PALPEBRAL CLOSURE 

(1) Eyalida wide open 
(2) Eyelida alightly drooping 
(3) Eyelida drooping, half-cloaed 

R 
!I 
R 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

19 
1 
0 

(C) Eyalida completely ahut !I 
MEDIM SCORE 

0 
1.0 

0 
1.0 

0 
1.0 

0 
1.0 

0 
1.0 

0 
1.0 

0 
1.0 

0 
1.0 

PROMIIIENCE OF EYB 

Normal R 20 20 20 20 20 20 20 20 
Exophthalmos 
EnophthaliiiOI 

If 
If 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



GROUP 
0'0SAGE (MG/~G/DAY)a ­ ACRYLAMIDE 

I 
O(VEBICLE CONTROL) 

II 
50 

DOSAGE PERIOD DOSAGE PERIOD 

TEST PRE-DOSAGE DAY 1 DAY 9 DAY 17 PRE-DOSAGE DAY 1 DAY 9 DAY 17 

LACRIMATION 

(1) No excessive lacrimation 
(2) Slight 
(3) Severe 

N 
II 
II 

MEDIAN SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

SALIVATION 

(1) No excessive salivation N 
(2) Wet margin along submaxillary area N 
(3) Severe If 

MEDIAN SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

PILOERECTIOlfc " 0 0 0 0 0 0 0 0 

ABNORMAL RESPIRATIOlfc " 0 0 0 0 0 0 0 0 

APPEARANCE 

(1) Clean and groomed 
(2) Unkempt 
(3) Stained by urine and feces 

lf 
lf 
lf 

MEDIM SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

AROUSAL LEVEL 

(1) Very low (stuporous) lf 

(2) Low (some exploratory movement) N 

(3) Apparently normal " (C) High (sudden darting and freezing) " (5) Very high (running and vocalization) "MEDIAN SCORE 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
1 

19 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

DEGREE OF MOTILITY 

(1) Apparently normal 
(2) Moves with difficulty 
(3) Unable to move 

!I 

"R 
MEDIAN SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

0 
20 

0 
2,0•• 

GAIT 

Normal 
Ataxic (swaying or lurching) 
Exaggeratell movements in limbs 
Tip-toe walk 

R 
R 

" R 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

o•• 
1 

19•• 
0 



GROUP I
DOSAGE (HG/KG/DAY)a - ACRYLAHIDE 

II 
O(VEBICLE CONTROL) 50 

TEST PRE-DOSAGE DAY 
DOS.AGE PERIOD 

1 DAY 9 DAY 17 PRE-DOSAGE DAY 
DOSAGE PERIOD 

1 DJI.T 9 DAY 17 

INVOLUNTARY BERAVIORd 

None apparent 
Stereotyped behavior pattern 
Bizarre behavior 
Tremor• in limbe 
Whole body tremora or apasms 
Unusual poetura 
Tonic-clonic aeizure 

N 
N 
N 
N 
II 
II 
It 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

FECAL BOLUSES MEAN 0.7 1.2 1.0 1.3 0.5 o.e 1.0 1.2 
.t s.D. .t 0.9 .t 1.2 .t 1.5 .t 2.0 .t 0.9 .t. 1.3 .t 1.3 .t. 1.9 

URINE POOLS HlWf 
.t. S.D. 

0.6 
.t 0.9 

1.0 
.t 1.1 

0.8 
.:t o.8 

0.9 
.:t 0.9 

0.5 
! 0.9 

0.6 
! 0.8 

0.9 
! 1.1 

1.2 
! 1.1 

REACTION TO VISUAL STIMULUS 

(1) Ito reaction It 
(2) Hove• toward or away fro• stimulus It 
(3) Startle reeponse or freezing It 
(CJ Hore energetic response It 
(5) Attack• or bitee probe "HEDIM SCORE 

6 
u 
0 
0 
0 

2.0 

6 
u 

0 
0 
0 

2.50 

6 
u 

0 
0 
0 

2.0 

8 
12 

0 
0 
0 

2.0 

5 
15 

0 
0 
0 

2.0 

8 
12 

0 
0 
0 

2.0 

e 
12 

0 
0 
0 

2.0 

4 
10 
6 
0 
0 

2.0 

REACTION TO TACTILE STIMULUS 

(1) No reaction "(2) Hovea toward• or away from stimulue !I 
(3) Startle response or freezing It 
(4) Hore entrgetic reaponaa It 
(5) Attack• or bite• probe It 

HEDIM SCORE 

16 
4 
0 
0 
0 

1.0 

12 
8 
0 
0 
0 

1.0 

10 
6 
4 
0 
0 

1.5 

13 
3 
4 
0 
0 

1.0 

u 
5 
1 
0 
0 

1.0 

12 
II 
0 
0 
0 

1.0 

13 
7 
0 
0 
0 

1.0 

10 
5 
5 
0 
0 

1.0 

REACTIOII TO AUDITORY STIMULUS 

(1) No reaction It 
(2) Hovea toward• or away from stimulu• It 
(3) Startle reaponee or freezing It 
(4) Hore energetic reap·onsa It 
(5) Jumps at or away from the noise It 

MEDIAN SCORE 

0 
1 

19 
0 
0 

3.0 

0 
2 

18 
0 
0 

3.0 

0 
2 

17 
1 
0 

3.0 

1 
0 

19 
0 
0 

3.0 

2 
1 

15 
2 
0 

3.0 

2 
0 

18 
0 
0 

3.0 

0 
1 

19 
0 
0 

3.0 

2 
1 

16 
1 
0 

3.0 

REACTION TO TAIL PllfCB 

(1) No reaction 
(2) Hovee toward or away fro• atimulue 

R 
R 

4 
9 

9 
7 

4 
10 

6 
7 

5 
11 

5 
12 

2 
7 

3 
7 

( 3) Sta.rtle re11ponae or freezing R 3 4 4 7 3 3 10 7 
(C) Hore energetic re11ponaa R c 0 2 0 1 0 1 3 
(5) Attack• or bitel probe R 

HEDIM SCORE 
0 

2.0 
0 

2.0 
0 

2.0 
0 

2.0 
0 

2.0 
0 

2.0 
0 

3.0 
0 

2.!51 

PUPILLARY RI8PORIII0 R 20 20 20 20 20 20 20 20 



GROUP 
DOSAGE (MG/KGIDAY)a - ACRYLAMIDE 

I 
O(VERICLE CONTROL) 

II 
so 

TEsr PRE-DOSAGE 
DOSAGE PERIOD 

DAY 1 DAY 9 DAY 17 PRE-DOSAGE 
DOSAGE PERIOD 

DAY 1 DAY 9 DAY 17 

AIR RIGHTING REACTION 

(1) Landa with all feed on the ground R 20 16 16 18 20 19 20 17 
(2) Uncoordinated landing N 0 4 4 2 0 1 0 2 
(3) Landa on back N 0 0 0 0 0 0 0 1 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

VISUAL PLACING REACTION 

(1) Early extension of forelimbs R 19 20 20 20 18 20 20 20 
(2) Extension follows initial contact R 1 0 0 0 2 0 0 0 
(3) No extension after contact R 0 0 0 0 0 0 0 0 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

HALES R 10 10 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (MAXIMUM g) MEAN 631 699 921 792 632 704 715 1105 
!. S.D. !. 115 !. 194 !. 123 !. 191 !,13C !. 202 !. 240 !. 216 

HINDLIMB GRIP STRENGTH (MAXIMUM g) HEAR 
!. S.D. 

900 
!. 107 

992 
!. 112 

916 
!. 117 

936 
!. 111 

763 
!. 129 

9U 
!. 112 

886 
!. 127 

882 
!. 129 

HINDLIMB FOOT SPLAY (AVERAGE em) MEAN 
!. S.D. 

7.6 
!. 1. 7 

9.9 
!. 2.6 

9.7 
!. 2.3 

7.8 
!. 1.9 

7.3 
!. 2.0 

8.3 
!. 2.5 

9.6 
!. 1.11 

12.3 
!. 1.7** 

BODY WEIGIJ'l' (g) MEAN 
!. S.D. 

321 
!. 55 

349 
i 54 

376 
i 52 

397 
i 51 

3U 
!. 52 

342 
!. 51 

3&7 
!,U 

3&5 
!. 35** 

FEMALES R 10 10 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (MAXIMUM g) HEAR 
!. S.D. 

554 
!. 194 

604 
,t174 

644 
!. 196 

533 
i 119 

605 
!. 226 

558 
!. 204 

632 
!. 159 

527 
!. 172 

HINDLIMB GRIP STRENGTH (MAXIMUM g) HEAR 
!. S.D. 

659 
!. 99 

736 
!. 92 

740 
i 192 

756 
!. 164 

648 
!. 160 

766 
!. 106 

680 
!. 130 

702 
!. 168 

FOOT SPLAY MEASURE (AVERAGE em) HEAR 
!. S.D. 

7.0 
!. 0.9 

9.2 
!. 1.4 

7.2 
!. 0.9 

7.4 
! 1.2 

7.0 
!. 0.9 

7.5 
!. 1.2 

9.6 11.7 
!. 1.4.. !. 1.1** 

BODY WEIGIJ'l' (g) HEAR 
!. B.D. 

220 
! 50 

230 
!41 

236 
i 43 

240 
! 43 

223 
!. 50 

235 
!. 45 

232 
!. 34 

228 
!. 30 

DAY 	 • DAY OF THE STUDY 
(n) 	• Score aaaigned to graded teat items. 
a. 	 Dosage occurred once every other day of the study, beginning on day 1 and ending on day 15 (total of eight dosages). 
b. 	 Observation made at the home cage. 
c. 	 Number of rata showing a response. 
d. 	 Observation made in the open field. 

• 	 Significantly different from the vehicle control group value (P~0.05). For items showing the combined data for both malel 
and fem,ales, the differences were aignificant for both sexee. 

•• 	 Significantly different from the vehicle control group value (P~0.01). For items showing the combined data for both melee 
and female•, the difference• were •ignificant for both sexe1. 
Significantly different from the vehicle control group value (P~0.05) for one, but not both sexes (for the items 1howing the 
combin8d data from both m~l8e end fem~leR). 

I 



MOTOR ACTIVITY 


Standard rat cages (double width) were used for the motor activity tests. The 
response of the passive infrared sensor was proportional to the extent of 
movement and was based on changes in the pattern of heat in the cage. Sets 
of eight sensors were connected to a distribution box from which a single 
cable led to the unit containing analog-to-digital (AID) converters and a power 
supply; the unit could monitor 32 sensors. The AID converters sampled the 
output of the sensors every 200 milliseconds under the control of a 
microcomputer. Using predefined thresholds, the computer classified the 
samples as representing no movement, a small movement, or a large 
movement. Two or more consecutive samples in the same movement 
category were defined as a discrete movement and the number of movements 
were summed over five minute blocks along with the total time spent in each 
category. A calibration device and associated software were used to 
standardize the output of the sensors prior to testing . 

. ~ .. ·... ."::., ::·::;--..: . 
.· . ·- -· .,. :~....·. 
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The data for the large and small movement categories were combined and 
then analyzed using a repeated measures analysis of variance with the 
probabilities corrected by the Greenhouse-Geiser procedure. The groups 
administered the test substances, amphetamine (AMP) and chlorpromazine 
{CHPZ), showed statistically significant differences from their respective 
controls in total number of movements (shown here) and time spent in 
movement as well as in the change throughout the session. 



APPENDIX 5 

MOTOR ACTIVITY POSITIVE CONTROL #1 
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ABSTRACT 

The EPA guidelines for neurotoxicity assessments are expected to be 
finalized by January 1991. These assessments are expected to include a 
Functional Observational Battery (FOB) and motor activity measurement. 
To validate the FOB a single dosage of p,p' DDT (75 mg/kg, p.o.) and 
physostigmine monosalicylate (0.75 mg/kg, IP), and repeated dosages of 
acrylamide (50 mg/kg, IP, every other day) were used. The test substances 
and their vehicles were administered to separate groups of adult male {1 0) 
and female (10) rats (Crl:CD®BR VAF/Plus®). Each test substance 
produced different patterns of effects. The rats administered DDT did not 
differ from controls 1 hour after administration; after 5 hours, tremors were 
evident throughout the body, reactivity to a visual.stimulus was increased, 
and grip strength and foot spiay were decreased. Physostigmine 
produced increased salivation, miosis, tremors in the limbs and changes in 
gait at 15 minutes after administration but not at 2 hours. Acrylamide 
produced an increase in foot splay and changes in gait following eight 
dosages. To validate the .motor activity assessment, groups of seven male 
and female rats were administered chlorpromazine (2.0 mg/kg, IP) a·nd its 
vehicle 70 minutes prior to testing, or amph~tamine (1.0 mg/kg, IP) and its 
vehicle immediately before the test session. Motor activity was assessed 
for a 2-hour period. All groups diminished their activity throughout the 
session, but the habituation was less evident in the group given 
amphetamine. In contrast, the groups give chlorpromazine decreased their 
activity at a faster rate than the two control groups. 



FUNCTIONAL OBSERVATIONAL BATTERY 


The test items were principally derived from published protocols (Haggerty, 
G.C., J. Am. Coli. Toxicol. 1989, 8, 53-69; Moser. V. C., J. Am. Coli. Texico!. 
1989, 8, 85-93; Moser, V. C. et al., Fundam. Appl. Toxicol., 1988. 11, 
189-206; O'Donoghue, J. L. J. Am. Coli. Toxicol., 1989, 8, 97-115} and 
were based on the current EPA guideline (40 CFR 798.6050} and proposed 
revisions. The grip-strength device was patterned after the device 
described by Mattson et al. (Fundam. Appl. Toxicol., 1986, 6, 175-181), a 
modification of the apparatus described by Meyer et al. (Neurobehav. 
Toxicol., 1979, 1, 233-236}. The tests were conducted under GLP 
guidelines. Statistical analyses for dosage effects were performed 
separately for each item at each test session and for each sex. Items with 
descriptive or binary elements were were first analyzed as 2 x n 
continguency tables, and significant overall results were followed by 2 x 2 
comparisons for each element. Items with graded scores and count data 
were evaluated using the Kruskei-Wallis procedure. For the tables 
presented here, the data for both sexes were tabulated together for the 
items with those data types. Items with interval data were analyzed by 
ANOVA or the Kruskei-Wallis procedure depending upon the outcome of 
Bartlett's test for equality of variance. The data for males and females are 
displayed separately for those items. 



DDT (75 mg/kg) 

Statistically significant differences between dosage groups were 
observed for the following test items five hours after dosage. 

• Home Cage Behavior 

• Involuntary Behavior at the Home Cage and in the Open Field 

• Reaction to a Visual Stimulus 

• Grip Strength 

• Foot Splay 



GROUP I 	 u
DOSAGE (MG/KQ/DAY)a - DOT O(VEBICLE CONTROL) 	 75 

PRE- POST·DOSA!)B PRE- POST-DOSAQI
TEST DOSAGE 1BR 5BR DOSAGE lBR 5BR 

RATS TESTBD " 20 20 20 20 20 20 

SOME CAQB BEHAVIOR 

Apparently aleeping R 5 ~ 6 6 1 1 
Awake, illliiiO!JUe, nor111al posture 	 8 9 12 10 1"*
Engaged in normal behavior " 1 7 2 " 6 	 09 
I111111ob1le, unuaual beh11vior 	 " " 0 0 0 0 0 0 
Engaged in unuaual behavior 	 0 0 0 0 0 11"*" 

JRVOLUKTARY BBSAVIORb 

Rot apparent 20 20 20 20 20 2** 
Stereotyped behavior pattern " 0 0 0 0 	 10 
Bizarre behavior 	 " 0 0 0 0 0 0 

.Tremor• in liabe " 0 0 0 0 0 0 
Whole body tre110re or apae111 " 0 0 0 	 nu0 0 

Unuaual poature " 0 0 0 0 0 
 0 
Tonic-clonic aeizure 	 " 0 0 0 0 00" 

REACTIOR TO IIIMOVAL 

(1) Site quietly· 	 10 12 11 11 10 u 
(2) Vocalization without reaiatanca " 8 6 1 ~ 6 2 
(3) Rune around cage " 2 2 2 ~ l 
14) Freeze• and reara, follow• hand " 0 0 0 •0 
(5) Tail and throat rattle• II" 0 0 0 0 

1 
0 

0 
1 

HEOIM SCORE 1.5 1.0 1.0 1.0 1.5 1.0 

REACTION TO SAROLlftG 

(1) Quiet with no raaiatance 	 u 16 16 11 15 15 
(2) Vocalization without reaiatance " 2 l l ]. 1 1 
(3) Tenae and rigid " l 0 1 l 1 0" 1 0 l ~
,., squ1~1ng and twiating 	 1 l 

HEOIM"SCORE 1.0 1.0 1.0 1.0 t.o 1.0 

PALPEBRAL CLOSURI 

(1) Eyelid• wide open 	 20 20 20 20 20 20 
(2) Eyelid• alightly drooping " 0 0 0 0 0 0 
(3) !yelida drooping, half-cloaed If" 0 0 0 0 0 0 
(4) 	Eyelida completely abut 0 0 0 0 0 0 

MEDlAR"SCO!Ill: 1.0 1.0 1.0 1.01.0 	 1.0 

PROHIIIEHCB OF !Y! 

llomal 	 .. 20 20 20 20 20 20 
ExophthaliiiOa 	 If 0 0 0 0 0 0 

EnophthaliiiOa " 0 0 0 0 0 0 




GROUP 
DOSAGE (HG/~0/DAY)a - DDT 

TEST 

LACRIMATION 

(1) No excessive lacrimation 
(2) Slight 
(3) Severe 

SALIVATION 

(1) No exceaaive salivation 
(2) Wet margin along aubmaxillary area 
(l) Severe 

PILOERECTIONc 

ABNORMAL RESPIRATIORc 

APPEARANCB 

(1) Clean and groome,d 
(2) Unkempt 
(l) Stained by urine end feces 

AROUSAL LEVEL 

Ill Very low (atuporoua) 
(2) Low (some exploratory movement) 

,,,(l) Apparentl,y normal 

High (audden darting and freezing) 


(5) Very high (running, vocalization) 


DEGREE OF MOTILITY 

(1) Apparently normal 
(2) Hove• with difficulty 
(3) Unable to 110ve 

GAIT 

Normal 

Ataxic (swaying or lurching) 

Exaggerated- iilovemsnta in limb• 

Tip-toe walk 


·" 
N 

R 


MEDIM SCORE 


" 
" 
MEDIAN"SCORE 

" 

" 

" 
" 

MEDIM"SCORE 

N 

"N 

" 

MEDIAN"SCORE 

" " 

'MEDIAN"SCORE 

" 
" 
" 
" 

I 
O(VERICLE CONTROL) 

PRE- POST-DOSAGE 
DOSAGE lRR 5RR 

20 20 20 
0 0 0 
0 0 0 

1.0 1.0 1.0 

20 19 20 
0 0 0 
0 1 0 

1.0 1.0 1.0 

0 0 0 

0 0 0 

20 20 20 
0 0 0 
0 0 0 

1.0 1.0 1.0 

0 0 0 
0 0 l 

20 ~0 17 
0 0 0 
0 0 0 

l.O l.O l.O 

20 20 20 
0 0 0 
0 0 0 

1.0 1.0 1.0 

20 20 20 
0 0 0 
0 0 0 
0 0 0 

PRE­
DOSAGE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 
0 

20 
0 

. 0 
l.O 

20 
·o 

0 
1.0 

20 
0 
0 
0 

II 
75 

POST-DOSAGE 
lRR 5BR 

20 20 
0 0 
0 0 

1.0 1.0 

20 20 
0 0 
0 0 

1.0 1.0 

0 0 

0 0 

20 20 
0 0 
0 0 

1.0 1.0 

0 0 
0 0 

20 111 
0 2 
0 0 

l.O 3.0 

20 11 
0 II 
0 0 

1.0 1.01 

20 131 
0 0 
0 71 
0 0 



------- ------------

CROUP I II 
DOSACB (HC/~0/DAt)a • DDT O(VEBlCLE CONTROL) 75 


PRE· POST-DOSAGE PRE- POST-DOSAG!

TEST DOSAGE lltR 51tR DOSAGE lltR 51tR 

INVOLUNTARY B!BAVIORd 

Hone apparent 
Stereotyped behavior pattern 
Bizarre behavior 
Tre111or in lbllba 
Whole body tremore or apaa111a 
Unuaual poature 
Tonic-clonic aeizure 

If 
If 
If 
If 
If 
If 
If 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

2** 
0 
0 
1 

17"* 
0 
0 

FECAL BOLUSES HEM o.t 0.7 0.6 1.6 0.9 1.7 
! S.D. ! o.e ! 1.3 ! 1.2 ! 2.3 ! 1.3 ! 1.91 

URIU POOLS HEM 
! S.D. 

1.0 
! 0.9 

1.0 
! 0.9 

0.5 
! 0.5 

1.0 
! o.a 

0.9 
! 1.0 

1.0 
! 1.0 

R!ACTIOif ~ VISUAL STIMULUS 

(1) lfo reaction 
(2) Hovea toward or away fra. atieulua 
(3) Startle rel!ponae cir fre·ezing 

If 
If 
If 

3 
17 
0 

5 
15 

0 

7 
12 

1 

5 
13 

2 

2 
11 

0 

3 
15 

10 
(t) Hore energetic reapon•• 
(5) Attacke or bitea probe 

If 
If 

0 
0 

0 
0 

0 
.0 

0 
0 

0 
0 

1 
0 

HBDIM BCORI 2.0 2.0 2.0 2.0 2.0 3.o• 

RBACTlOif ~ TACTILI STIMULUS 

(11 lfo reaction 
(2) Hove• toward or away from ati111ulua 
(3) Startle reaponae or freezing 
(t) Hare energe~ic reaponae 
(5) Attacka or bitea probe 

If 
If 
If 
If .. 

HBDIM BCOR! 

9

•7 
0 
0 

1.5 

1 
3 

10 
0 
0 

2.5 

13 
2 
5 
0 
0 

1.0 

10 
7 
3 
0 
0 

1.5 

13

•
3 
0 
0 

1.01 

11 
!I

•0 
0 

1.0 

REACTIOif ~ AUDI~RY STIMULUS 

(1) lfo reaction 
(2) Hovea toward or away fro• raaponaa 
(3) Startle reaponaa or freezing 
(t) Mora energetic reaponae 
(5) Jumpa at or away frDIII the noiaa 

If 
If .. 
" " HBOIM BCORI 

1 
0 

18 
1 
0 

3.0 

2 
1 

15 
z 
0 

3.0 

0 
0 

19 
1 
0 

3.0 

0 
2 

11 
0 
0 

3,0 

1 
1 

18 
0 
0 

3.0 

0 
0 

16

•0 
3.0 

REACTIOJ ~ TAIL PIRCB 

(1) lfo reaction 
(2) Hovea toward or away from ati111ulua "If 11 

5 
11 
1 

1t 
5 

6 
a 

7 
a 

9 
10 

(3) Startle reaponae or freezing 
(t I More energetic re•pon~e " " 

3 
1 

2 
0 

1 
0 

6 
0 

5 
0 

1 
0 

(5) Attacka or bitea probe If 
HBDIM BCORI 

0 
1.0 

0 
1.0 

0 
1.0 

0 
2,0 

0 
2.0 

0 
2.0 

PUPILLA!l'f NSPOII!IIc • 19 u 20 zo 20 20 



GROUP I II 

DOSAGE (MG/XG/DAY)a - DDT O(VEHICLE CONTROL) 75 

PRE­ POST-DOSAGE PRE­ POST-DOSAO!! 
TEST DOSAGE lHR 5RR DOSAGE lOR 5HR 

AIR RIGHTING REACTION 

(1) Landa with all feet on the ground II 19 20 19 20 20 16 
(2) Uncoodinated landing R 1 0 1 0 0 & 

(3) Landa on back " MEDIAN SCORE 
0 

1.0 
0 

1.0 
0 

1.0 
0 

1.0 
0 

1.0 
0 
1~0 

VISUAL PLACING REACTION 

(1) Early extension of forelimbs R 20 20 20 20 20 20 
(2) Extension followa initial.contsct 
(3) Ro extension attar contact 

If 
R 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 

MALES: If 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (HAXIMUM g) MEAN 
! S.D. 

911 
! 156 

908 
!lU 

782 
! 113 

900 
! 113 

880 
! 155 

50!1 
! 219U 

HINDLIMB GRIP STRENGTH (HAXIMUM g) MEAN 
! S.D. 

913 
! 92 

938 
! 88 

BS& 
! 163 

8CC 
! 150 

9CC 
! 10& 

110& 
! 16& 

FOOT SPLAY MEASURE (AVERAGE CUI) MEAN 
! S.D. 

10.1 
! 3.2 

8.7 
! 2.3 

8.9 
! 1.& 

9.1 
! 2.3 

8.1 
! 2.1 

6.6 
! 0.6** 

BODY WEIGHT (g) MEliR 
! S.D. 

522 
!77 

558 
!H 

!1!11 
! 711 

!I !Ill 
! 77 

FEMALES: II 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (HJIXIMUM g) MEliR 
! S.D. 

793 
! 163 

.732 
! 180 

6&6 
! 155 

823 
! 1!1& 

792 
!213 

!190 
! 1!11 

·HINDLIMB GRIP STRENGTH (HAXIMUM g) MEliR 
! B.D. 

6H 
! 153 

689 
! 169 

768 
! lOB 

687 
!. 9& 

659 
! 188 

627 
!. 162* 

FOOT SPLAY MEASURE (AVERAGE cUI) HEAR 
! S.D. 

7.& 
! 2.2 

7.5 
! 1.6 

7.3 
! 1.& 

7.7 
! 1.7 

6.7 
! 1.6 

!1.7 
! 1.2* 

BODY WEIGHT (g) MEliR 
! S.D. 

276 
! 23 

279 
! 20 

278 
! 2!1 

289 
! 20 

HR • 	 HOURS 
(n) 	• Score aaaignsd to graded teat items. 
a. 	 Doaag~ occurred once, on day 1 of the study. 
b. 	 Observation made at the home cage. 
c. 	 !lumber of rata showing a reaponae, 
d. 	 Obeervation made in the open field. 

* 	 Significantly different frOill the vehicle control group value (P~0.05). For the items showing the combined data froUI both males 
and fe=alea, the difference• were significant for both aexaa. 

** 	 Significantly different fro,UI the vehicle control group value (P~0.01), For tha items ahawing the combined data fro11 both males 
and femalea, the differencaa were significant for both a,exea, 
llignificantly different fro• tbe vehic,le control group valua (P~0.05) for one, but not both eexaa (for the item• ehowing the 
-~-~ 4 "-~ ~-·- •--- ~-·~ __ , __ -~~ fftm~left\ 

I 



.Physostigmine (0.75 mg/kg) 

Statistically significant differences between ·dosage groups were 
observed for the following test items 15 minutes after dosage. 

• Home Cage Behavior 

• Involuntary Behavior at the Home Cage and in the Open Field 

• Reaction to Removal 

• Salivation 

• Arousal Level 

• Degree of Motility 

• Gait 

• Reaction to Tail Pinch 

• Pupillary Response 



GROUP 
DOSAGE (HG/I!:G/DAY)a - PBYBOSTIGHIKB 

I 
O(VEBICLE CONTROL) 

II 
0.75 

TEST 
PRE­
DOSAGE 

POST-DOSAGE 
15'H 2BR 

PRE­
DOSAGE 

POST-DOBAGI 
15M 2BR 

RATS TESTED " 20 20 20 20 20 20 

HOME CAGE BEHAVIOR 

Apparently sleeping 
Awake, ii!IDIObile, normal posture 
Engaged in nor111al behavior 
Ihmobile, unuaual behavior 
Engaged in unuaual behavior 

If 
If 
If 
If 
If 

6 
9 
5 
0 
0 

0 
12 

8 
0 
0 

11 
6 
J 
0 
0 

J 
12 
5 
0 
0 

0 
6 
0 
0 
uu 

J 
13

•
0 
0 

IKVOLUHTARY BEBAVIORb 

Rot apparent 
Stereotyped behavior pattern 
Bizarre behavior 
Tremora in liaba 
Whole body tremor• or apaa11111 
Unuaulll poature 
Tonic-clonic aeizure 

ff 
If 
If 
If 
If 
If 
If 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

••• 
0 
0 

16•• 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

REACTIOR TO REMOVAL 

(1) Sita quietly 
(2) Vocalization without resistance 
(J) Runa around cage 
Ul Freeze• and reara, follows hand 
(5) Tail and throat rattles 

If 
If 
If 
If 
If 

MEDlAR SCORE 

13 
2 
5 
0 
0 

1.0 

10 
5

•
1 
0 

1.5 

16 
2 
2 
0 
0 

1.0 

12

•J 
1 
0 

1.0 

20 
0 
0 
0 
0 

1.0• 

13 
6 
1 
0 
0 

1.0 

REACTIOR TO BA!ItlLIRG 

(1) Quiet with no reaiatance 
(2) Vocalization without reaistance 
PI Tense and rigid 
(4) Bquir111ing and twisting 

If 
If 
If 

"MEDlAR SCORE 

11 
2 
2 
5 

1.0 

15 
0 
1

•
1.0 

19 
0 
1 
0 

1.0 

11 
2 
1 
6 

1.0 

19 
0 
0 
1 

1.0 

11 
1 
0 
1 

1.0 

PALPEBRAL CLOSIIJUI 

(1) Eyellda wide open 
(2) Eyelids alightly drooping 
(l) Eyelids drooping, half-closed 
(C) Byelida co111pletely abut 

If 

" "If 
MEDlAR SCORE 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

PROHIIIBNCE OF EYE 

!formal 
Exophthalmoa 
Enophtbalmoa 

" " 
" 

20 
0 
0 

20 
0 
0 

'20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 



GROUP 
DOSAQB (MO/lQ/DAY)II - PHYSOSTIGMINE 

TEST 

LACRIMATION 

(1) No exceedve lacrimation 
(2) Slight 
(3) Severe 

SALIVATION 

(1) No exceeeive ealivation 
(2) Wet ~rgin elong eub•axillary erea 
(3) Severe 

PILOERECTIO!fc 

ABNORMAL RESPlaATIOftc 

APPEAaARCI 

(1) Clean and groomed 
(2) Unkempt 
(l) Stained bJ urine and fecee 

AROUSAL LIVEL 

(1) Very low (etuporoue) 
(2) Low (eo.e exploratory movement) 
(3) Apparently no~l 
(4) High (eudden darting and freezing) 
(!I) Very high (running, vocalization) 

DEGR!B OF MOTILITY 

(1) Apparently no~l 
(2) Movee with difficulty 
(3) Unable to move 

GAIT 

lfomllll 

At11xic (ew11ying or lurching) 

Ex11ggerated ~ovement• in limb• 


'Tip-toe walk 

II 

II 


" MEDIAN SCORE 

" 
" 
HEDIAR" SCORE 

" 
" 

H 

" " MEDlAR SCORE 

" H 

H 


" 
MEDlAR"SCORE 

II 

" 

MEDIAN"SCORE 

II 

" 
" 
" 

l 
O(VEBICLE CONTROL) 

PRE• POST-DOSAGE 
I>OSAGB 15M 2liR 

20 20 20 
0 0 0 
0 0 0 

1.0 1.0 1.0 

20 20 19 
0 0 1 
0 0 0 

1.0 1.0 1.0 

0 0 0 

0 0 0 

20 20 20 
0 0 0 
0 0 0 

1.0 1.0 1.0 

0 0 0 
0 0 0 

20 20 20 
0 0 0 
0 0 0 

3.0 3,0 3.0 

20 20 20 
0 0 0 
0 0 0 

1.0 1.0 1.0 

20 20 20 
0 0 0 
0 0 0 
0 0 0 

PRE­
DOSAGE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 
0 

20 
0 
0 

3.0 

20 
0 
0 

1.0 

19 
0 
0 
1 

n 
0.75 

POST-DOSAGE 
15M 2liR 

20 20 
0 0 
0 0 

1.0 1.0 

11 19 

3 1 

6 0 


t.o• 1.0 


0 0 

0 0 

20 20 
0 0 
0 0 

1.0 1.0 

0 0 
6 0 

u 20 
0 0 
0 0 

3.01 3.0 

20 
16
• 

0 
0 0 

2.o•• 1,0 

3** 20 
0 0 

17•• 0 
0 0 



GIIOUP 
DOSAGE (HG/KG/DAY)a - PBYSOSTIGMIKB 

I 
O(VEBICLB COIITROL) 

II 
0.75 

TEST 
PRE­
DOSAGE 

POST-DOSAGE 
15M 2BR 

PRE­
DOSAGE 

POST-DOSAGE 
15M 2BR 

IRVOLUNTAIIY BEHAVIOR 

Ilona apparent 
Stereotyped behavior pattern 
"Bizarre behavior 
Tre~or1 in limbe 

· Whole body tremor• or apasm• 
Unusual poature 
Tonic-clonic aeizure 

II 
II 
II 
II 
II 

" " 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

2** 
0 
0 

18** 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

FECAL BOLUS!S MEAN 
! S.D. 

0.5 
! 0.9 

0.7 
! 1.4 

1.2 
! 1.3 

1.1 
! 1.01 

1.0 
! 0.9 

0.11 
! 0.9 

URIQ POOLS HEM 
! S.D. 

1.0 
! 0.9 

0.9 
! 1.0 

0.7 
! 0.11 

0.11 
! 0.9 

1.0 
! 1.0 

0.6 
! 0.7 

RBACTIOit TO VISUAL STIMULUS 

(1) Ito reaction 
(2) Hovel toward• or away from etimulu• 
(3) Startle respon•e or freezing 
(4) More energetic reep·onee 
(51 Attack• or bite• probe 

"If 
" " "MEDIAit SCORB 

6 
u 
0 
0 
0 

2.0 

II 
10 
2 
0 
0 

2.0 

II 
12 
0 
0 
0 

2.0 

·2 
18 
0 
o· 
0 

2.0 

7 
13 
0 
0 
0 

2.0 

II 

' l 
0 
0 

2.0 

,, 

RBACTIOit TO TACTILE STIMULUS 

(1) No reaction 
(2) Hove• towards or away from etimulu• 
(3) Startle reeponee or freezing 
(4) More energetic feeponse 
(51 Attack• or bites probe 

R 
N 
R 
R 

" MEDIAN SCORE· 

16 
4 
0 
0 
0 

1.0 

12 
6 
2 
·o 
0 

1.0 

17 
2 
1 
0 
0 

i.o 

13 
6 
1 
0 
o. 

1.0 

111 
0 
2 
0 
0 

1.0 

1!1 
4 
1 
0 
0 

1.0 

REACTIOII TO AUDITORY STIMULUS 

(1) Ito reaction 
(2) Hove• toward or away from stimulu• 
(3) Startle re1ponse or freezing 
(t) More energetic reaponee 
(51 Jump• at or away from the noise 

"N 

" "R 
MEDIAN SCORB 

1 
2 

16 
0 
0 

3.0 

1 
0 

19 
0 
0 

3.0 

2 
1 

17 
0 
0 

3.0 

0 
1 

19 
0 
0 

3.0 

l 
0 

12 
5 
0 

3.0 

1 
1 

111 
0 
0 

3.0 

REACTIOit TO TAIL PIIICS 

(1) Ko reaction 
(2) Hove• toward• or away from atb10lu• 
(3) Startle response or freezing 
(t) More energetic response 
(51 Attack• or bit•• probe 

" " " I( 

I( 

MEDIAN SCORE 

II 
6

•0 
2 

2.0 

6 
9

•1 
0 

2.0 

9 
10 
1 
0 
0 

2.0 

II 
6 
5 
0 
1 

2.0 

111 
0 
2 
0 
0 

l.ou 

10 
!I 
5 
0 
0 

1.5 

PUPILLARY ~SPOIIS.a " 2n '" '" '" 1n•• "" 



GROUP I 	 II 
DoSAGE (HGIKG/DAY)a - PHYSOSTIGMINE O(VEBICLE CONTROL) 	 0.75 

l'RE· POST-DOSAGE PRE­ POST-DOS.II.G! 
TEST DOSAGE 15H 21m DOSME 15H 21m 

AIR RIGHTING REACTION 

(1) Landa with all feet on the ground 
(2) Uncoordinated lending 
(3) Landa on back 

R 
N 
N 

18 
2 
0 

17 
3 
0 

16

•0 

19 
1 
0 

10 
5 
5 

19 
0 
1 

MEDlAR SCORE 1.0 1.0 1.0 1.0 1.51 1.0 

VISUAL PLACING REACTION 

( 1) Early extendon of forelill!be If 18 20 20 20 19 20 
(2) Extension follow• initial contact R 2 0 0 0 1 0 
( 3) lfo extenaion attar contact R 0 0 0 0 0 0 

MEDlAR SCORE 1.0 1.0 1.0 1.0 1.0 1.0 

HALES If R R " " " 
FORELIMB GRIP STRENGTH (MAXIMUM g) HEAR 719 767 748 697 739 860 

! S.D. ! 100 ! 150 ! 175 ! 123 ! 195 ! 102 

BlRDLIHB GRIP BTREROTB (MAXIMUM g) HEAR 
! s.D. 

811 
! 128 

890 
! 88 

855 
!87 

788 
! 161'1 

933 
! 88 

899 
! 133 

FoqT SPLAY MEASURE (AVER.I\Gif Cll) HEAR 7.8 9.4 8.5 11.3 11.0 
! a.D. ! 1.3 ! 1.6 ! 1.6 ! 1.2 ! 2.0 

BODY WEIGHT (g) HEAR 359 372 360 368 
! B.D. ! 83 !. 81 ! 56 !CI'I 

FEMALES If 10 10 10 10 10 10 

FORELIMB GRIP B'l'REHGTR (MAXIMUM g) HEAR 677 658 631 612 675 626 
! B.D. ! 223 ! 117 ! 149 ! 196 ! 198 ! 168 

RIHDLIMB GRIP BTREHGTS (MAXIMUM g) kEAJI 
! s.D. 

689 
! 152 

745 
!. 130 

762 
! 154 

715 
! 122 

BOO 
! 128 

747 
!113 

FOOT SPLAY ·MEASURE (AVERAGE Clll) HEAR 
! s.D. 

7.7 
! 1.6 

10.2 
! 0.9 

9.0 
.t 1.8 

6.9 
! 1.2 

9.2 
! 2.0 

BODY WEl(iHT (g) HEAR 235 235 235 237 
! B.D. !47 ! 48 ! 46 .t •• 

M • HIHUTEI'I 1m • HOURS 
(n) • Score aaaigned to graded teat ita111e. 
a. 	 Doaage occurred once, on day 1 of the etudy. 
b. 	 Observation made at the bollia caga. 
c. 	 HU111ber of rata ebowing a reeponaa, 
d. 	 Observation aade in the open field. 
• 	 Significantly different from the vehicle control group value (P~0.05). For itema ahowing tha combined data !or both malea 

and fe~~alea, the difference• were aignlficant for both eexea. 
•• 	 Significantly different from the vehicle control group value (P~O.Ol). For it•~• ahowing the combined data tor both aalea 

and feaalel, the difference• were ligntUcant for both aexe1. 
1'11gnif1cantlr different fro• the vehicle control group value (P~0.05) for one, but not both aexe• (for the item• •hawing the 
collbtn,ecf data frm~ both •1•• and f-lea), 

I 



Acrylamide (50 mg/kg) 

Statistically significant differences between dosage groups were 
observed for the following test items after eight dosages (one dosage 
every other day). 

• Degree of Motility 

• Gait · 

• Foot Splay 

• Body Weight 



CROUP 
DOSAGE (MQ/ItQ/DAY)a ~ ACRYLAMIDE 

I 
O(VEDICLE CONTROL) 

u 
50 

TEST PRE-DOSAGE DAY 
DOSAGE PERIOD 

1 DAY 9 DAY 17 PRE-DOSAGE DAY 
DOSAGE PERIOD 

1 DAY 9 DAY 17 

RATS TESTED N 20 20 20 20 20 20 20 20 

DOME CAGE BEHAVIOR 

Apparently eleeping 
.Awake, immobile, no~l poatu~e 
Engaged in no~l behavior 
Immobile, unuaual poature 
Engaged in unuaual behavior 

N 
N 
N 
N 
N 

7 
8 
5 
0 
0 

5 
6 
9 
0 
0 

7 
7 
6 
0 
0 

3 
10 

7 
0 
0 

7 
11 

2 
0 
0 

5 
10 

5 
0 
0 

12 
6 
2 
0 
0 

10 
10 

01 
0 
0 

INVOLUNTARY BERAVIORb 

Not apparent 
Stereotyped behavior pattern 
·Bizarre behavior 
Tremora in liaba 
Whole body tremora or apasma 
Unusual poature 
Tonic-clonic aeizure 

N 
N 

"N 
N 
N 
N 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0· 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 
0 

REACTION '1'0 IIEMCJVAL 

(1) Sit. quietly N 
(2) Vocali1ation without rasiatance N 
(l) Rune around cage ",., Fre·eze·• and reara, follow• hand N 
(5) Tail and throat rattle• N 

MEDIM SCORE 

10 
3 
7 

0 
0 

1.5 

13 
5 
2 
0 
0 

1.0 

16 
3 
1 
0 
0 

1.0 

19 
0 
1 
0 
0 

1.0 

11 
5 
1 
3 
0 

1.0 

11 
6 
3 
0 
0 

1.0 

u 
5 
1 
0 
0 

1.0 

u 
5 
1 
0 
0 

1.01 

REACTION '1'0 HMDLINQ 

(1) Quiet with no resiatance II 
(2) Vocalization without rea!atance II 
(l) Tense and rigid N,., Squirming and twiating II 

MEDIM UCORB 

6 
5

•
5 

2.0 

1t 
3 
2 
1 

1.0 

17 
1 
1 
1 

1.0 

20 
0 
0 
0 

1.0 

12 
3 
2 
l 

1.0 

18 
0 
1 
1 

1.0 

u 
2 
1 
l 

1.0 

1!1 
2 
2 
1 

1.0 

PALPEBRAL CLOSURE 

(1) Eyelida wide open 
(2) Eyelida alightly drooping 
(l) Eyelida drooping, halt-closed,., Eyelida completely ahut 

"II 
"'N 

MEDIM SCORE 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

20 
0 
0 
0 

1.0 

19 
1 
0 
0 

1.0 

PROMINENCE OF BYI 

Normal 
Exophthalmoa 
tnophthal110a 

N 
J 
J 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 

20 
0 
0 



IIIGROUP 50O(VEHICLE CONTROL)DOSAGE (HG/tO/DAY)a - ACIIYLAMIDB 
DOSAGE PERIODDOSAGE PERIOD 

DAY 17 PRE-DOSAGE DAY 1 DAY 9 DAY 11
PRE-DOSAGE DAY 1 DAY 9

TEST 

LACRIHATIOif 

(1) Ro excessive lacrimation 
(2) Slight 
(l) Severe 

R 
II 
II 

MEDIAN HCOIIE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

2D 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

SALIVATIOif 

Ill Ro excessive salivation II 

(2) Wet margin along submaxillary area R 

(3) Severe II 
MEDIAN SCORE 

PILOERECTIOIIc II 

ABNORMAL RESPIRATIOII0 II 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 

0 

20 
0 
0 

1.0 

0 

0 ' 

APPEARAIICI 

Ill Clean and groomed 
(2) Unkempt 
(J) Stained by urine and faces 

II 

"II 
MEDIAN SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 "' 

AROUSAL LBVBL 

(1) Very law (stuporous) " (2) tow (some exploratory movement) R 

(3) Apparently normal II ,,, High (sudden darting and freezing) If 

(5) Vary high (running and vocalization) II 
MEDIAN SCORE 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
1 

19 
0 
0 

3.0 

0 
0 

20 
0 
·o 
3:0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

0 
0 

20 
0 
0 

3.0 

DEGREE OF MOTILITY 

Ill Apparently normal 
(2) Hovea with difficulty 
(3) unable to move 

II 
II 
II 

MEDIAN SCORE 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

20 
0 
0 

1.0 

0 
20 
0 

2.0*• 

OAIT 

Rotmel 
Ataxic (swaying or lurching) 
Exaggerated DOVementa in limbs 
Tip-toe walk 

R 
If 
If 
If 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

20 
0 
0 
0 

o•• 
1 

19"* 
0 



GROUP 
DOSAGE (HG/~0/DAY)a ­ ACRYLAHIDE 

I 
O(VEBICLE CONTROL) 

II 
50 

TEST PRE-DOSAGE 
DOSAGE PERIOD 

DAY 1 DAY 9 DAY 17 PRE-DOSAGE 
DOSAGE PERIOD 

DAY 1 DI\Y 9 DAY 17 

INVOLUNTARY BrRAytoR 

None apparent If 20 20 20 20 20 20 20 20 
Stereotyped behavior pattern If 0 0 0 0 0 0 0 0 
Bizarre behavior If 0 0 0 0 0 0 0 0 
Tremora in limba If 0 0 0 0 0 0 0 0 
Whole body tremora or apaema If 0 0 0 0 0 0 0 0 
Unusual poature If 0 0 0 0 0 0 0 0 
Tonic-clonic aeizure If 0 0 0 0 0 0 0 0 

FECAL BOLUS!ll I'IEAif 0.7 1.2 1.0 1.3 0.5 0.8 1.0 1.2 
.! B.D. !. 0.9 ! 1.2 !. 1.5 !. 2.0 !. 0.9 !. 1.3 !. 1.3 !. 1.9 

URINE l'OOLI!I HEAit 0.6 1.0 o.s 0.9 0.5 0.6 0.9 1.2 
! II.D. !. 0.9 !. 1.1 t. o.8 !. 0.9 ! 0.9 ! 0.11 ! 1.1 ! 1.1 

REACTIOif TO VISUAL BTl~US 

1 1) lfo reaction If 
121 Movea toward or away fro• atimulua If 
13) Startle rea·ponae or freezing If 
14) More energetic reaponaa If 
15) Attaclta or bite·• probe If 

MEDIAif BCORB 

6 
u 
0 
0 
0 

2.0. 

6 
u 
0 
0 
0 

2.50 

6 
u 
0 
0 
0 

2.0 

8 
12 

0 
0 
a· 

2.0 

5 
15 
0 
0 
0 

2.0 

8 
12 
0 
0 
0 

2.0 

•12 
0 
0 
0 

2.0 

4 
10 
e 
0 
0 

2.0 

REACTIOif TO TACTILI IITIHULUII 

Ill Ito reaction If 

(2) Hovea towarda or away from atimulua " 13) Startle reaponae or freezing If 
14) More antrgetic reaponaa If 

(5) Attaclta or bitaa probe If 
HEDIAJf SCORB 

16 
4 
0 
0 
0 

1.0 

12 
II 
0 
0 
0 

1.0 

10 
6 

' 0 
0 

1.5 

13 
3 

' 0 
0 

1.0 

u 
5 
1 
0 
0 

1.0 

12 
II 
0 
0 
0 

1.0 

13 
7 
0 
0 
0 

1.0 

10 
5 
5 
0 
0 

1.0 

!IV.CTIOI'I TO Autll'l'ORY STIMULUS 

Ill !fa reaction If 0 0 0 1 2 2 0 2 
(2) Movea towarda or away from atimu1ua If 
13) Startle reaponae or free~ing If 

14) More energetic reaponaa If 
(5) Jumpa at or away froa the no!aa If 

HEDIAif SCORB 

1 
19 
0 
0 

3.0. 

2 
18 
0 
0 

J,O 

2 
17 

1 
0 

3.0 

0 
19 
0 
0 

3.0 

1 
15 
2 
0 

3.0 

0 
11 
0 
0 
J~O 

1 
19 

0 
0 

3.0 

1 
16 
1 
0 

3.0 

REACTION TO TAIL PIIfCB 

(1) Ifa reactiaq If 
(2) Mavea toward or away fro• atimulua If 

(3) Startle raaponaa o~ freezing If 
(4) Mora energetic reaponaa If 
(5) Attaclta or bltel probe If 

MEDIAif SCORI 

' 9 
l 

' 0 
2.0 

9 
7 

' 0 
0 

2.0 

' 10 

' 2 
0 

2.0 

6 
7 
7 
0 
0 

:z.o 

5 
11 

3 
1 
0 

2.0 

5 
12 

3 
0 
0 

2.0 

2 
7 

10 
1 
0 

J.O 

3 
7 
7 
l 
0 

2.!51 

PtlfiTJ,JJIJIIY Jll'l!lll'nltiii!C .. 20 20 20 70 '" ?n ?(I ?I\ 



GROliP 
b'OSAGE (HG/JI;G/DAY)a - ACR'lLAHID1'l 

I 
O(VEHICLE CONTROL) 

II 
50 

'rEST PRE-DOSAGE 
DOSAGE PERIOD 

DAY 1 DAY 9 DAY 17 PRE-DOSAGE 
DOSAGE PERIOD 

DAY 1 DAY 9 DAY 17 

AIR RIGHTING REACTION 

(1) 
(2) 
(3) 

Landa with all feed on 
Uncoordinated landing 
Landa on back 

tha ground N 
N 

.N 

20 
0 
0 

16 
4 
0 

16

•
0 

18 
2 
0 

20 
0 
0 

19 
1 
0 

20 
0 
0 

17 
2 
1 

MEDIAN SCORE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

VISUAL PLACING REACTION 

(1) Early extension of forelimb• R 19 20 20 20 18 20 20 20 
(2) Extension follow• initial contact R 1 0 0 0 2 0 0 0 
(3) Ko extension after contact N 0 0 0 0 0 0 0 0 

MEDlAR SCORE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

HALES If 10 10 10 10 10 10 10 10 

FORELJMB GRIP STRENGTH (MAXIMUM g) HEAR 631 688 821 792 632 704 715 1105 
! S.D. ! 115 ! 184 ! 123 ! 191 ! 134 .! 202 ! 240 ! 216 

HINDLIMB GRIP STRENGTH (MAXIMUM g) HEAR 800 882 916 936 763 914 886 882 
!. S.D. ! 107 ! 112 ! 117 ! 111 ! 129 ! 112 ! 127 ! 129 

HINDLIMB FOOT SPLAY (AVERAGE cm) HEAR 7.6 8.9 8.7 7.8 7.3 8.3 9.6 12.3 
! S.D. ! 1. 7 ! 2.6 ! 2.3 ! 1.9 ! 2.0 ! 2.5 ! 1.11 ! 1.7•• 

BODY WEIGHT (g) HEAR 
.± S.D. 

321 
! 55 

348 
! 54 

376 
! 52 

397 
! 51 

3U 
!. 52 

342 
!. 51 

3C7 

!41 
345 
!. 35** 

FEMALES 10 10 10 10 10 10 10 10 

FORELIMB GRIP STRENGTH (MAXIMUM g) HEAR 
! B.D. 

554 
! 184 

604 
! 174 

644 
! 196 

533 
! 118 

605 
! 226 

5511 
! 204 

632 
! 159 

527 
! 172 

HINDLIMB GRIP STRENGTH (MAXIMUM g) HEAR 
! B.D. 

658 
! 99 

736 
! 92 

740 
! 192 

756 
! 164 

648 
! 160 

766 
! 106 

680 
! 130 

702 
! 1611 

FOOT SPLAY MEASURE. (AVERAGE cm) HEAR 
! S.D. 

7.0 
! 0.9 

8.2 
! 1.4 

7.2 
! 0.8 

7.4 
! 1.2 

7.0 
! .0.9 

7.5 
! 1.2 

9.6 11.7 
! 1.4•• ! 1.1•• 

BODY WEIGHT (g) .HEAR 
! B.D. 

220 
! 50 

230 
!47 

236 
! 43 

240 
! 43 

223 
! 50 

235 
! 45 

232 
!H 

228 
! 30 

DAY 	 • DAY OF THE STUDY 
(n) 	• score assigned to graded teat items. 
a. 	 Dosage occurred once every other day of the study, beginning on day 1 and ending on day 15 (total of eight dosages). 
b. 	 Observation made at the home cage. 
c. 	 Humber of rata ahowing a response. 
d. 	 Observation made in the open field. 
* 	 Significantly different from the vehicle control group value (P~0.05). For items ahawing the combined data for both male• 

and femalea, tha differences wera eignificant for both eexea. 
u 	 Significantly different frDlll tha vehicle control group value (P~O.Ol). For items ahowing the combined data for both mlea 

and fesalea, the differencea were aignificant for both aexea. 
8fantttcant1v different fros the vehicle control arouD value IP<0.051 for one, but not both aexea (for the items ahowino the I 



MOTOR ACTIVITY 


Standard rat cages (double width} were used for the motor activity tests. The 
response of the passive infrared sensor was proportional to the extent of 
movement and was based on changes.jn the pattern of heat in the cage. Sets 
of eight sensors were connected to a distribution box from which a single 
cable led to the unit containing analog-to-digital (A/D) converters and a power 
supply; the unit could monitor 32 sensors. The AID converters sampled the 
output of the sensors every 200 milliseconds under the control of a 
microcomputer. Using predefined thresholds, the computer classified the 
samples as representing no movement, a small movement, or a large 
movement. Two or more consecutive samples in the same movement 
category were defined as a discrete movement and the number of movements 
were summed over five minute blocks along with the total time spent in each 
category. A calibration device and associated software were used to 
standardize the output of the sensors prior to testing. 

http:changes.jn


120~-----------------------------------------,~ 
(1) Veh­

-8­
(II) Veh 

100 *(Ill) CHI 

-+­
(/) (IV) AM.....c: 
Q) 

E 
Q) 

>
0 

::2:-0 .... 
Q) 
.0 
E 
:J z 

olo-----2~o~~~4o~~~so~~~ao~~.1~o~o~~1~2o 
Session Durations {minutes) 

The data for the large and small movement categories were combined and 
. then analyzed using a repeated measures analysis of variance with the 
probabilities corrected by the Greenhouse-Geiser procedure. The groups 
administered the test substances, amphetamine (AMP) and chlorpromazine 
(CHPZ), showed statistically significant differences from their respective 
controls in total number of movements (shown here) and time spent in 
movement as well as in the change throughout the session. 
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PROTOCOL 012-016: MOTOR ACTrviTY EVALUATION IN Crl&CD8BR VAF/Plus• RATS 

ADMINISTERED CHLORPROMAZINE AND D-AMPHETAHINE (POSITIVE 

CONTROL STUDY) 

A. 	 Methodology 

1. General Experimental Design and Procedures 

The purpose of this study was to evaluate the effects of two test 

substances on motor activity. Data obtained in this study will be used for 

positive control information for validation of the Test Facility's Motor Activity 

Monitoring System in accordance with the testing guidelines of the u.s. 

Environmental Protection Agency (EPA FIFRA). The study was conducted in 

compliance with the Good Laboratory Practice Standards of the u.s. Environmental 

Protection Agency (EPA FIFRA/TSCA). 

The test substances, chlorpromazine& and d-amphetaminea, were administered 

to fifteen male and fifteen female rats. Dosages of O(Vehicle, 0.9% Sodium 

Chloride for Injection, USP), l, 2 and 4 mg/kg/day of chlorpromazine were 

administered intraperitoneally approximately 70 minutes before an evaluation of 

motor activity in a two-hour test session. Dosages of O(Vehicle, 0,9% Sodium 

Chloride for Injection, USP), 0.50, l and 4 mg/kg/day of d-amphetamine sulfate 

were administered intraperitoneally immediately before the same evaluation of 

motor activity. The dosage volume was l mL/kg, based on the individual body 

weights recorded on the day of dosage administration. 

a. 	 The test substances were considered 100\ pure for purposes of dosage
calculations. 
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Dosage and motor activity testing occurred on days 1, 3, 6, 8, 10, 13, 15 

and 17 of the study period. The study was a repeated-measures design in which 

each rat received all dosages of both test substances. At least one day on which 

no testing occurred separated each day of administration. The sequence of 

administration of the test substances and vehicle varied across rats. 

2. Conduct of Study 

The in-life phase of the study occurred as follows1 

Acclimation Period. 04/08/92 - 04/21/92 
Administration Period. 04/22/92 - 05/08/92 
1st Dosage/Motor Activity Test. 04/22/92 
2nd Dosage/Motor Activity Test. 04/24/92 
3rd Dosage/Motor Activity Test. 04/27/92 
4th Dosage/Motor Activity Test. 04/29/92 
5th Dosage/Motor Activity Test. 05/01/92 
6th Dosage/Motor Activity Test. 05/04/92 
7th Dosage/Motor Activity Test. 05/06/92 
8th Dosage/Motor Activity Test. 05/08/92 
Scheduled Sacrifice. 05/14/92 

3. Sponsor 

This study was sponsored by the Test Facility1 Argus Research 

Laboratories, Inc., 905 Sheehy Drive, Horsham, Pennsylvania 19044. The Sponsor's 

Representative was Alan M. Hoberman, Ph.D., D.A.B.T. (Director of Research). 

4. Test Facility, Study Director and Participating Personnel 

The study was conducted by and at Argus Research Laboratories, Inc., 

905 Sheehy Drive, Horsham, Pennsylvania 19044. The Study Director was John A. 

Foss, Ph.D. (Group Leader, Neurotoxicology). 

Key personnel participating in the conduct of the study were John F. 


Barnett, B.S. (Director of Laboratory Operation), Ronald J. McCarty, B.S. 


(Assistant Director of Laboratory Operations), Margaret M. Martin (Research 




APPENDIX J 

012-016 
PAGE 3 

Assistant/Assistant Supervisor), Susan L. DeHaven, B.S. (Laboratory Associate), 

Raren s. Willey (Animal Care ~chnician), James w. Bray, B.A. (Senior Information 

Specialist), Cheryl L. Van, B.A. (Methods Writer) and Lynne c. Rapson 

(Administrative Coordinator). Additional personnel participating in the conduct 

of the study are identified in the raw data. 

curricula ~ and training records of personnel involved in the study are 

on file at Argus Research Laboratories, Inc. 

5. Test Substance and Vehicle Identification 

Chlorpromazine hydrochloride (Lot SOH0659, received April 20, 1992) and d­

amphetamine sulfate (Lots 020H0676 and 41H0145, received April 20, 1992), both 

white powders, were purchased from Sigma Chemical Co. (St. Louis, Missouri). 

Documentation of the method of synthesis, purity and characterization, and 

stability of the test substances is available in the Supplier's records. The test 

substances were stored at room temperature and protected from light. 

The vehicle 0.9% Sodium Chloride for Injection, USP (Lot JlC049B} was 

received from McGaw, Inc. on October 16, 1991. It was stored at room temperature. 

B. Animal Data 

1. Test System 

The Charles River Crl:CoeBR VAF/Plus• (Sprague-Dawley) rat was selected for 

evaluation of the test substances because this strain has been widely used 

throughout industry for nonclinical studies of toxicity. The rats were selected 

from adult rats in the Test Facility general population or were received from 

Charles River Laboratories, Inc. The following summarizes the information 

available regarding the rats selected for study. 
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Male Rats 

Weight on 
Number Approximate Arrival Approximate Age Day 2 of 
~ Date of Birth at Arrival Acclimation~ 

Born at 
Test Facility 10 02/02/92& 02/02/92& 65 days 331 - 498 g 
General 
Population 4 b b 65 days 340 - 392 g 
Received from 
Charles River 
Laboratories 1 01/21/92 03/10/92 SO days 353 g 

Female Rats 

Weight on 
Number Approximate Arrival Approximate Age Day 2 of 
~ Date of Birth at arrival Acclimation~ 

Born at 
Test Facility 4 02/02/92 02/02/92 65 days 241 - 297 g 
Received from 
Charles River 
Laboratories ll 01/13/92 and 03/10/92 and 58-65 days 231 - 324 g 

01/20/92 03/24/92 

All rats were selected from the Test Facility General population which was 

derived from rats received from Charles River Laboratories. On day 2 of 

acclimation, the male rats weighed between 331 g - 498 g and the female rats 

weighed between 231 g - 324 g. Based on these weights, all rats were estimated to 

be approximately 65 days of age. 

2. Experimental Design and Control of Bias 

The male and female rats were assigned to individual housing on the basis of 

a computer-generated randomization procedure. At this time, a temporary 

a. 	 Rats were born at the Test Facility. General population arrival date equals 
date of birth. No arrival weight is available. 

b. 	 Rats were &elected from the Test Facility general population. No arrival 

date or date of birth information is available. 




PROTOCOL 012-016: 	 MOTOR ACTIVI'l'Y EVALUATION IN Crl:CD(TM)BR VAF/PlUII(TM) RATS ADMINISTERED CBLORPROMAZIIIE 
AND D-AMPHETAMIIIE (POSITIVE CONTROL STUDY) 

TABLE 1 (PAGE 1)t MOTOR ACTIVl'l'Y - SUMMARY • MALE RATS 

DOSAGE I II III IV 
CHLORPROMAZINE (MG/KG/DAT) O(VEBICLE) 1.0 2.0 4.0 

NUMBER OF RATS " t5 t5 t5 t5 

NUMBER OF HOVEHEltTS 

BLOCK 1 MEAlt :t S.D. 71.3 :t 11.0 72.7 :t 11.0 69.9 :t 11.9 60.4 :t 15.0 
BLOCK 2 MEAlt :t S.D. 75.1 :t 13.8 65.0 :t 20.2 56.4 t 17.6 37.3 :t 25.4 
BLOCK 3 MEA! :t S.D. 64.9 :t U.9 58.5 t 18.2 48.4 :t 23.0 28.9 :t 23.9 
BLO•Clt 
BLOCK 

4 
5 

HEAR 
HEAR 

:t 
:t 

S.D. 
S.D. 

61.7 
59.7 

:t 
:t 

13.3 
2C.7 

51.3 :t 
46.5 :t 

22.7 
25.2 

37.8 
27.3 

t 
:t 

33.4 
29.8 

29.2 
23.2 

:t 
:t 

21.8 
23.3 

BLOCK 6 MEA! t S.D. 53.7 t 21.1 44.1 t 26.8 22.2 :t 26.6 15.9 :t 21.0 
BLOCK 7 HEAR :1: S.D. 37.4 :t 27.9 33.6 t 24.7 16.5 t 22.7 9.9 :t 16.8 
BLOCK 8 HEAR t S.D. 32.3 :t 25.5 35.2 t 28.4 10.3 :t 13.3 10.1 :t 19.4 
BLOCK 9 
BLOCK 10 
BLOCK 11 
BLOCK 12 

HEAR 
HEAR 
HEAR 
HEAR 

:t 
t 
t 
t 

S.D. 
S.D. 
S.D. 
S.D. 

25.1 
18.1 
15.2 
20.7 

:t 
:t 
:t 
:t 

28.6 
26.9 
2C.4 
30.5 

25.5 t 
23.5 :t: 
13.2 :t: 
12.1 t 

25.1 
23.6 
19.0 
21.8 

15.7 t 
9.6 t 

11.1 :t 
6.1 :t 

25.1 
18.2 
18.3 
15.1 

9.4 :t 
7.5 :t 
2.7 :t 
6.3 :t 

11.8 
u.o 
6.6 
8.o 

BLOClt 13 
BLOCK U 
BLOCK 15 
BLOClt 16 
BLOCK 17 
BLOClt 18 
l!LOClt 19 
BLOClt 20 
BLOCK 21 
BLOCK 22 
BLOClt 23 
BLOCl't 2C 
TOTAL 

MEA! 
HEAR 
HEAR 
HEAR 
HEAR 
HEAR 
HEAR 
HEAR 
HEAR 
HEAR 
HEAR 
MEA! 
HEAR 

t 
:t 
t 
:t 
:t 
:t 
:t 
:t 
:t 
t 
:t 
t 
:t: 

S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 

17.1 :t 
15.8 :t 
7.5 :t 
9.7 :t 
8.2 t 
7.1 t 
3.1 t 
5.1 :t 
3.3 :t 
5.7 t 
8.3 t 
1.5 t 

627.5 :1: 

27.1 
28.0 
u.s 
18.1 
17.3 
17.2 
5.2 
8.5 
9.7 

11.6 
22.3 
2.0 

267.0 

5.3 :t 
1.C :t 
1.1 :t 
1.9 :t 
1.5 t 
1.7 t 
2.5 t 
1.C t 
6.8 t 
1.5 :1: 
1.7 :1: 
1.9 :1: 

509.9 :1: 

15.3 
3.3 
1.5 
4.2 
2.8 
2.2 
4.3 
2.9 

10.8 
4.6 
1.9 
1.9 

190.9 

4.9 :t 
6.1 :t 
4.3 t 
c.s :t 
5.7 t 
4.1 t 
3.3 t 
2.7 :t 
o.8 'f 
0.9 :t 
2.7 :1: 
1.8 t 

372.8 :t: 

8.5 
16.4 
7.4 
6.2 

15.3 
7.6 

10.2 
6.6 
1.3 
1.1 
6.8 
C.3 

168.8** 

3.5 :t 
5.6 :t 
8.0 :t 

11.5 :t 
3.7 t 
4.3 t 
7.5 :t 
5.1 t 

10.C :t 
3.7 :t 
0.9 :t 
3.3 t 

308.3 :t: 

7.6 
9.9 

13.7 
16.9 
6.2 
8.5 

18.4 
8.8 

16.C 
7.4 
1.7 
6.6 

191.0*"' 

STATISTICAL ANALYSES OF MOTOR ACTIVI'l'Y WERE RESTRICTED TO mE TOTAL NUMBER OF MOVEMENTS AND TOTAL TIME SPENT I!l HOVEME!IT. 

TOTAL • SUM OF BLOCltS; BACB BLOClt CONSISTS OF A 5 MINUTE PERIOD.

** Significantly different from the vehicle control group TOTAL (P~O.Ol). 
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PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IR Crl:CD(TM)BR VAF/Plua(TM) RATS ADMINISTERED CHLORPROHAZIRE 
AND D-AMPHETAHIRE (POSITIVE CONTROL STUDY) 

TABLE 1 (PAGE 2): MOTOR ACTIVITY - SUMMARY - HALE RATS 

DOSAGE I II III IV 
CHLORPROMAZINE (MG/1'\G/DAY) O(VEBICLE) 1.0 2.0 4.0 

NUMBER OF RATS N 15 15 15 	 1s 

TIME (SECONDS) SPENT Ift MOVEMENT 

BLOC!'\ 1 HEM t S.D. 163.2 f: 39.D 152.8 f: 42.4 124.3 f: 33.8 99.1 t 44.1 

BLOC!'\ 2 HEAR t S.D. 149.7 f: 33.5 135.0 f: 59.2 100.1 t 46.3 57.9 t 50.3 

BLOC!'\ 3 HEM t B.D. 125.3 f: 38.9 108.4 t 52.2 76.8 t 54.1 36.8 f: 36.4 

BLOC!'\ 4 HEM f: B.D. 115.7 f: 50.1 84.7 f: 41.2 51.9 t 51.8 36.6 f: 37.9 

BLOC!'\ 5 HEM f: S.D. 94.1 t 48.7 73.7 f: 50.4 34.9 t 40.4 29.3 t 33.2 

BLOC!'\ 6 HEAR t B.D. 82.0 f: 45.4 72.8 f: 58.8 26.3 t 40.0 15.3 f: 25.5 

BLOC!'\ 7 MEAN f: B.D. 53.1 f: 45.7 49.0 f: 40.3 18.5 t 26.1 10.3 t 21.5 

BLOC!'\ 8 HEM t S.D. 39.7 f: 42.6 58.4 f: 59.2 9.9 t 15.9 10.0 t 27.6 

BLOC!'\ 9 HEM t S.D. 39.8 f: 54.3 35.4 f: 41.1 21.7 f: 40.6 7.5 t 10.7 

BLOC!'\ 10 HEM f: B.D. 38.9 t 71.9 38.2 f: 45.8 11.5 t 30.2 7.1 t 16.2 

BLOCP\ 11 HEM t S.D. 17.1 t 30.8 17.8 t 32.6 11.5 t 24.2 1.3 t 5.2 

BLOC!'\ 12 MEAN t B.D. 36.0 f: 54.4 14.2 t 27.9 4.6 t 12.2 4.3 t 7.4 

BLOC!'\ 13 MEAN t B.D. 28.1 f: 51.6 6.2 f: 20.8 3.8 f: 8.7 2.3 t 6.2 

BLOC!'\ 14 MEAN :t S.D. 15.9 :t 30.3 1.4 :t 4.4 6.3 :t 19.6 4.1 t 10.1 

BLOC!'\ 15 MEAN :t S.D. 7.6 f: 18.4 0.3 t 0.4 3.6 t 8.6 5.9 t 13.3 

BLOC!'\ 16 MEAN t S.D. 11.1 f: 26.3 1.5 t 3.8 3.4 t 8.1 15.2 :t 30.0 

BLOC!'\ 17 MEAN f: S.D. 10.1 t 28.0 0.9 t 1.9 4.3 t 13.8 2.2 t 5.6 

BLOC!'\ 18 MEAN :t S.D. 5.9 t u.s 0.9 t 1.6 2.6 t 6.2 3.9 t 10.8 

BLOC!'\ 19 MEAN t S.D. 3.1 t 7.6 1.4 t 2.5 3.4 t 11.8 7.9 t 25.2 

BLOC!'\ 20 MEAN t S.D. 3.7 t 8.6 0.5 t 1.3 1.3 t 3.1 2.9 :t 6.3 

BLOC!'\ 21 HEM :t S.D. 3.4 t 12.4 7.1 f: 13.1 0.2 f: 0.4 11.9 f: 24.0 

BLOC!'\ 22 MEAN f: S.D. 6.7 f: 17.5 1.5 f: 5.9 0.3 f: 0.6 2.5 f: 5.5 

BLOC!'\ 23 MEAN t S.D. 7.8 f: 24.6 0.3 f: 0.7 2.1 f: 7.2 0.1 f: 0.5 

BLOC!'\ 24 HEM f: B.D. 0.7 f: 1.0 0.7 f: 1.1 0.9 f: 3.1 2.2 t 5.9 

TOTAL MEAN t B.D. 1058.8 f: 520.0 862.9 f: 391.0 524.1 t 281. 7** 376.7 t 288.2** 


STATISTICAL ANALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO WE TOTAL NUMBER OF MOVEMENTS AND TOTAL TIHE SPENT IR MOVEMENT. 

TOTAL • SUM OF BLOCP\81 EACB BLOCP\ CONSISTS OF A 5 MINUTE PERIOD.

** Significantly different from the vehicle control group TOTAL (P~0.01). 




PROTOCOL 012-016: 	 MOTOR AC'l'IVI'l'Y EVALUATION IN Crl:CD('l'M)BR VAF/Plue('l'M) RATS ADMINISTERED CBLORPROHAZIRE 
AND D-AMPBETAMIRE (POSITIVE CONTROL STUDY) 

TABLE 1 (PAGE 1): HO'l'OR AC'l'IVI'l'Y - SUMMARY - FEMALE RATS 

DOSAGE I II III IV 
CHLORPROMAZINE (MG/KO/DAY) O(VEIJICLE) 1.0 2.0 4.0 

NUMBER OF RATS H 15 lS lS 15 
HUMBBR OF MOVEMEN'l'S 

BLOCK 1 MEAN t S.D. 73.9 t 9.1 73.1 :1: 8.2 70.1 t 9.6 60.8 t 13.0 
BLOCK 2 MEA11 t S.D. 77.7 t 7.9 69.5 t 14.8 68.7 t 16.1 53.5 t 17.4 
BLOCK 3 MEAII :1: S.D. 70.3 :1: u.s 58.2 :1: 20.0 49.5 t 23.3 40.3 t 21.6 
BLOCK 4 MEAN t S.D. 70.3 t 11.6 52.9 :1: 23.5 47.0 t 19.5 23.8 :1: 15.7 
BLOCK 5 MEAN :1: S.D. 56.1 t 15.5 42.5 t 23.9 28.7 t 21.5 12.0 :1: 13.5 
BLOCK 6 MEAN t S.D. 40.9 :1: 31.1 36.1 t 27.0 23.7 t 30.0 4.3 :1: 10.5 
BLOCK 7 MEAN :1: S.D. 23.9 :1: 24.0 28.3 t 28.2 15.4 :1: 24.8 2.3 :1: 4.3 
BLOCK 
BLOCK 

8 
9 

MEAN 
MEAN 

t 
t 

S.D. 
S.D. 

28.2 
18.8 

:1: 

t 
30.1 
25.0 

16.5 :1: 

7.1 t 
21.9 
U.4 

8.9 :1: 

3.9 t 
17.0 
6.8 

3.5 t 
4.4 t 

11.3 
9.0 

BLOCK 10 MEAN t S.D. 10.0 t U.2 7.0 t 16.5 3.8 t U.2 2.5 :1: 5.0 
BLOCK 11 MEAN t S.D. 10.8 t 17.0 5.3 :1: 15.5 3.9 t 12.6 1.7 :1: 3.6 
BLO,CK 12 
BLOCK 13 

MEAN 
MEAN 

:1: 
:1: 

S.D. 
S.D. 

11.1 t 
10.0 t 

16.9 
17.6 

2.4 :1: 

2.7 :1: 

5.3 
4.0 

5.1 t 
4.2 t 

8.7 
8.5 

4.3 :1: 
1.3 :1: 

9.6 
2.6 

BLO,CK U 
BLOCK 15 
BLOCK 16 
BLOCK 17 

MEAN 
MEAN 
MEAN 
MEAN 

t 
t 
t 
:1: 

S.D. 
S.D. 
S.D. 
S.D. 

8.6 :1: 

12.3 t 
16.1 :1: 
12.2 :1: 

18.5 
22.0 
23.1 
17.3 

5.0 t 
3.2 :1: 
4.6 :1: 
2.5 :1: 

8.o 
6,6 

10.8 
4.0 

2.4 t 
0.9 :1: 

2.1 :1: 
1.3 :1: 

3.1 
1.8 
5.1 
2.3 

2.8 :1: 
1.2 :1: 
2.1 :1: 
3.4 :1: 

4.4 
2.1 
4.6 
6.4 

BLOCK 18 MEAN :1: S.D. 15.7 :1: 17.8 1.3 :1: 1.5 1.1 :1: 2.2 1.5 :1: 2.1 
BLOCK 19 
BLOCK 20 
BLOCK 21 
BLOCK 22 
BLOCK 23 
BLOCK 24 
TOTAL 

MEAN 
MEAN 
MEAN 
MEAN 
MEAN 
MEAN 
MEAN 

:1: 

:1: 

:1: 

:1: 

:1: 

:1: 

:1: 

S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 

8.5 :1: 

7.5 :1: 
6.0 :1: 

5.2 :1: 
3.6 :1: 
1.3 :1: 

598.9 :1: 

16.9 
15.1 
19.7 
15.0 
7.7 
1.6 

199.6 

1.5 :1: 

5.4 :1: 

3.4 :1: 

5.3 :1: 

1.7 :1: 
4.5 t 

440.2 :1: 

1.6 
13.9 
8.1 
8.4 
1.8 
8.9 

150.0* 

1.7 t 
2.3 t 
5.8 :1: 

1.8 :1: 

2.1 t 
1.5 t 

355.9 t 

5.1 
7.8 

10.3 
2.9 
3.0 
2.1 

135.8U 

2.7 :1: 

1.7 :1: 

3.5 :1: 
3.3 :1: 

4.1 :1: 

4.3 :1: 

245.3 :1: 

7.1 
4.0 
9.2 
7.7 

11.2 
12.2 
75.8** 

STATISTICAL ANALYSES OF HO'l'OR ACTIVI'l'Y WERE RESTRICTED TO 'XHE TOTAL HUMBER OF MOVEMENTS AND TOTAL TIME SPENT IR HOVEMBHT. 
TOTAL • SUM OF BLOCMJ EACIJ BLOClt CORSISTS OF A 5 MIHU'l'E PERIOD.
* Significantly different from tbe vehicle control group TOTAL (P<0.05).

** Significantly different from the vehicle control group TOTAL (P!O.Ol). 



PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CHLORPROMAZIIIB 
AND D-AMPBETAMINE (POSITIVE CONTROL STUDY) 

TABLE 1 (PAGE 2): MOTOR ACTIVITY - SUMMARY - FEMALE RATS 

DOSAGE I II III IV 
CBLORPROMAZIIIB (MG/JI:Q/DAY) O(VEBICLE) 1.0 2.0 4.0 

NUMBER OF RATS II 15 	 15 15 15. 

TIME (SECORDS) SPENT IN MOVEMENT 

BLOC!': 1 MEAN t S.D. 156.3 t 36.9 147.3 :1: 34.8 143.0 t 37.7 102.6 t 39.5 

BLOC!': 2 MEAN t S.D. 144.9 t 26.6 121.1 t 39.2 122.3 :1: 39.5 85.1 t 39.2 

BLOC!': 3 MEAN t S.D. 125.5 t 36.2 94.9 t 45.3 86.8 t 55.3 52.9 t 43.4 

BLOC!': 4 HEAR t S.D. 107.7 t 29.0 90.4 t 50.8 66.7 :1: 46.2 24.5 :1: 20.5 

BLOC!': 5 MEAN t S.D. 82.0 :1: 44.3 60.9 t 43.7 34.9 :1: 38.0 11.8 t 21.3 

BLOC!': 6 HEAR :1: S.D. 65.1 t 58.8 50.9 t 52.0 33.7 :1: 50.4 3.5 t 12.1 

BLOC!': 7 HEAR :1: S.D. 32.1 t 44.3 45.6 :1: 58.6 25.4 :1: 49.7 1.9 :1: 4.5 

BLOC!': 8 MEAN :1: S.D. 38.8 :1: 49.5 18.9 :1: 31.4 8.5 :1: 17.9 4.2 :1: 15.2 

BLOC!': 9 HEAR :1: S.D. 23.1 t 34.0 10.1 :1: 21.7 1.8 :1: 3.8 3.0 t 7.4 

BLOC!': 10 HEAR t S.D. 9.4 t 22.5 9.5 t 25.4 12.0 :1: 46.5 3.0 t 8.2 

BLOCK 11 MEAN t S.D. 7.8 t 14.0 4.7 t 16.0 3.5 t 12.9 0.6 :1: 1.7 

BLOC!': 12 HEAR :1: S.D. 11.7 :1: 21.4 1.3 :1: 4.4 3.3 :1: 6.9 4.3 t 11.2 

BLOC!': 13 MEAN t S.D. 8.7 t 19.4 1.9 :1: 4.0 3.1 :1: 7.9 0.7 t 2.0 

BLOC!': 1C HEAR :1: S.D. 8.9 :1: 20.7 3.1 :1: 6.2 1.0 :1: 1.8 1.4 t 2.9 

BLOC!': 15 MEAN t S.D. 15.5 t 36.2 1.9 :1: 4.6 0.3 :1: 0.7 0.6 :1: 1.6 

BLOC!': 16 MEAN :1: S.D. 20.0 t 34.7 3.4 :1: 9.6 0.9 :1: 2.8 1.1 t 2.5 

BLOC!': 17 MEAN :1: S.D. 8.5 t 14.6 1.0 :1: 2.0 0.5 :1: 1.3 1.9 :1: 4.3 

BLOC!': 18 HEAR :1: S.D. 17.1 t 25.5 0.5 :1: 0.8 0.5 :1: 1.4 0.7 t 1.1 

BLOC!': 19 MEAN :1: S.D. 8.6 t 20.8 0.6 :1: 1.2 2.1 :1: 7.5 2.1 :1: 6.9 

BLOC!': 20 MEAN :1: S.D. 6.1 t 16.1 6.0 :1: 21.0 2.1 :1: 7.5 1.6 t 4.5 

BLOC!': 21 MEAN t S.D. 8.8 :1: 33.8 3.2 t 10.8 4.4 :1: 10.0 2.6 :1: 7.5 

BLOC!': 22 MEAN :1: S.D. 4.7 t 16.2 5.4 :1: 11.9 0.9 :1: 2.6 2.7 t 6.8 

BLOC!': 23 HEAR :1: S.D. 2.5 :1: 7.2 0.6 t 1.0 0.9 :1: 1.8 5.1 :1: 14.0 

BLOCK 24 MEAN :1: S.D. 0.5 :1: 1.1 2.7 :1: 5.9 1.3 :1: 3.3 5.5 t 17.7 

TOTAL HEAR :1: B.D. 914.3 t 343.6 685.8 :1: 315.0* 559.9 :1: 294.8** 323.3 t 154.6** 


STATISTICAL ANALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO THE TOTAL NUMBER OF MOVEMENTS AND TOTAL TIME SPENT Ill MOVEMENT. 
TOTAL • SUM OF BLOCJI:Sf EACH BLOC!': CONSISTS OF A 5 MINUTE PERIOD.
* Significantly different from the vehicle control group TOTAL (P~0.05).


** Significantly different from the vehicle control group TOTAL (P~O.Ol). 




PROTOCOL 012-016: 	 MOTOR ACTl:VITY EVALUATIO!f Ilf Crl:CD(TM)BR V.I\F/PlUII(TH) RATS ADHIRISTERED CBLORPROHAZI!fE 
ARtl D-AMPHETAHIIfE (POSITIVE CONTROL STUDY) 

TABLE 1 (PAG! 1): MOTOR ACTIVITY - SIJMMARY - MALE RATS 

DOSAGE v VI VII VIII 
D-AMPHETAMIIfE (MG/JtG/DAY) O(V!BICLB) 0.5 1.0 4.0 

!lUMBER OF RATS 	 15 15 15 15" 
IMIBER OF MOVEMEIITS 

BLOC!t 1 MEA!f t S.D. 77.7 t 7.2 72.6 t 10.4 71.7 t 15.0 77.1 t 15.6 
BLOC!t 2 MEA!f t S.D. 73.9 t 9.8 H.B t 11.5 71.0 :t 12.8 72.1 t 14.4 
I!LOC!t 3 MEA!f t S.D. 73.5 t 9.1 H.5 t 9.1 76.3 t 13.9 62.9 t 28.4 
I!LOC!t 4 MEA!f t S.D. 64.0 t 17.8 77.8 :t 8.8 76.3 t 12.1 58.2 :t 28.8 
I!LOCJt 5 MEA!f t S.D. 61.5 :t 18.0 75.2 :1: 9.7 77.9 t 9.0 51.3 :t 3,0,0 
I!LOC!t 6 MEA!f :t S.D. 49.0 t 26.2 79.1 :1: 10.6 75.1 :t 11.1 53.5 t 27.7 
I!LOC!t 7 HEAR :t S.D. U.6 t 31.1 H.7 :t 11.0 75.1 :t 15.6 45.8 t 33.4 
BLOClt 8 HEAR :t S.D. 33.9 t 32.8 11.4 :t 16.9 14.8 :t 12.1 46.7 t 37.9 
BLOC!t 9 MEA!f t s.o. 25.0 t 29.5 68.3 :t 12.8 76.7 t u.o 48.0 :t 37.1 
BLOC!t 10 HEAR :t S.D. 24.5 :t 30.2 64.1 t 13.0 72.5 :1: 10.8 49.3 :t 42.4 
BLOC!t 11 HEAR :t S.D. 22.9 t 27.2 63.1 :t 19.2 74.6 t 18.1 51.2 :t 35.4 
BLOC!t 12 HEAR :t S.D. 19.2 :1: 2o&.J 62.6 :1: 19.o& 69.7 t u.8 o&8,J t 35.5 
BLOClt 13 HEAR t S.D. 13.0 t 18.8 60.8 t 21.7 13.7 t u.s o&6.7 t 35.1 
BLOC!': 14 HEAR t S.D. 5.6 t 12.0 58.0 t 24.9 75.0 t 15.7 52.1 t 29.o& 
BLOC!t 15 HEAR t S.D. 4.1 :t 9.8 55.0 t 22.0 H.O :t 17.4 50.7 t 31.3 
BLOC!t 16 HEAlf :t s.o. 6.2 t 10.5 51.7 t 2o&.3 14.7 t 15.9 S.C.? t 35.6 
I!LOC!t 17 MEAN t S.D. 4.5 t 8.4 47.3 t 24.2 71.4 :t 16.1 o&3.1 t 28.8 
BLOC!t 18 HEAR t S.D. 4.1 t 10.1 U.9 t 29.6 67.7 t 10.7 u.s t 25.7 
BLOC!': 19 HEAR t B.D. 7.2 t 12.4 40.5 t 31.9 63.3 t 18.2 47.4 t 25.4 
BLOClt 20 HEAR :t S.D. 3.2 :t 4.3 34.9 :t 29.9 59.1 :1: 22.2 47.1 :t 24.5 
BLOC!': 21 HEAR t B.D. 4.3 t 8.8 33.5 t 27.8 57.3 t 28.5 58.4 t 23.6 
BLOClt 22 HEAR :t S.D. 4.1 t 7.2 27.3 t 30.2 57.5 :t 25.8 53.9 :t 25.2 
!!LOCI': 23 HEAR :t S.D. 2.3 :1: 2.5 24.0 t 29.0 55.8 :1: 27.9 57.6 :t 28.4 
BLOC.K 24 HEAR t S.D. 2.7 :t 3.9 24.6 :t 29.0 50.1 t 29.0 55.1 t 25.2 
TOTAL MEA!f :t S.D. 628.7 t 182.7 1357,7 :1: 292, 7U 1671.4 t 253.4~- 1276.0 t 511.0** 

STATISTICAL ANALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO reB TOTAL IIUHB!R OP MOVEMENTS ARtl TOTAL TIM! SPENT lR MOVEMENT. 

TOTAL • SUM OF BLOCM; EACD BLOC!': CONSISTS OF A 5 MINUTB PERIOD. 

•• Significantly different from the vehicle control group TOTAL (P~O.Ol). 




PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IH Crl:CD('l'M)BR VAF/Plus(TM) RATS ADMINISTERED CBLORPROHAZIRE 
AND D-AMPHETAMIRE (POSITIVE CORTROL STUDY) 

TABLE 1 (PAGE 2): MOTOR ACTIVITY - SUMMARY - MALE RATS 

DOSAGE v VI VII VIII 
D-AHPBETAMIBE (MO/JtG/DAY) O(VEHICLE) 0.5 1.0 4.0 

NUMBER OF RATS H 15 15 15 15 

TIME (SECONDS) SPENT IH MOVEMENT 

BLOCI'\ 1 MEANt S.D. 167.3 t 37.C 193.0 t 39.1 210.2 t 36.6 190.7 t 42.1 
BLOCI'\ 2 MEAN t S.D. U5.5 t 29.C 191.5 t 33.8 206.7 t 35.9 155.3 t 73.9 
BLOCI'\ 3 MEAN t S.D. 128.0 t 3C.7 185.5 t 31.7 18C.1 t 32.7 131.C t 90.0 
BLOCI'\ ' MEAN t S.D. 107.9 t C5.C 182.9 t 30.0 180.5 t C3.9 113.0 t 89.3 
BLOCI'\ 5 MEAN t S.D. 101.5 t c8.o 167.5 t 34.3 186.9 t 3C.7 102.7 t 100.5 
BLOCI'\ 6 MEAN t S.D. 79.3 t 53.7 15C.C t U.3 176.5 t C5.C 1DC.5 t 101.0 
BLOCI'\ 7 MEAN :t S.D. 62.7 :t 52.5 U9.1 :t 39.7 178.5 :t n.5 113.6 :t 113.C 
BLOCI'\ 8 MEAN :t S.D. C8.3 :t 56.C 140.2 :t n.3 187.3 :t C9.6 105.3 t 107.6 
BLOCI'\ 9 MEAN :t S.D. 35.3 :t C6.2 134.9 :t C9.3 172.5 :t u.o 103.5 :t 105.9 
BLOCI'\ 10 MEAN :t S.D. 50.5 :t 72.8 133.9 :t 55.5 179.C :t 3C.7 111.1 :t 106.0 
BLOCJt 11 MEAN t S.D. 32.3 :t C9.5 114.1 :t 56.9 162.1 :t n.6 107.6 :t 98.2 
BLOCI'\ 12 MEAN t S.D. 2C.3 t 35.0 116.1 t 51.6 158.0 t C8.9 96.7 t 102.6 
BLOCI'\ 13 MEAN t S.D. U.9 t 27.8 106.6 t 56.0 U8.o t C6.5 85.3 :t 91.C 
BLOCJt U MEAN t S.D. 6.2 t 15.7 93.9 t 51.6 155.1 t 39.2 91.9 :t 90.6 
BLOCJt 15 MEAN :t S.D. C.5 t u.c 94.0 t 52.3 135.7 t 36.9 82.5 :t 87.8 
BLOCI'\ 16 MEAN t S.D. 5.7 t U.6 76.9 t 53.C 1U.1 :t 3C.O 91.0 :t 91.3 
BLOC!'\ 17 MEAN t S.D. s.c t u.8 67.8 t u.c 121.9 :t 41.6 78.2 :t 95.8 
BLOCI'\ 18 
BLOCI'\ 19 

MEAN 
MEAN 

t 
:t 

S.D. 
S.D. 

C,3 t 
7.7 t 

12.7 
21.7 

63.6 
60.7 

t 
:t 

55.5 
55.5 

127.1 t 
102.9 t 

39.6 
35.8 

75.C 
77.1 

:t 
:t 

88.0 
87.5 

BLOCI'\ 20 MEAN :t S.D. 2.3 t 3.9 51.C t c8.c 101.2 t 52.7 73.2 :t 78.C 
BLOCI'\ 21 
BLOCI'\ 22 

MEAN 
MEAN 

t 
t 

S.D. 
S.D. 

C,6 t 
3.1 t 

11.2 
6.8 

61.5 t 
50.3 t 

71.6 
60.8 

97.5 
103.6 

t 
t 

65.5 
55.9 

90.8 
88.2 

t 
t 

73.1 
78.6 

BLOCI'\ 23 MEAN :t S.D. 1.1 t 1.8 34.3 t C8.5 107.8 t 70.1 96.9 :t 76.2 
BLOCI'\ 24 MEAN :t S.D. 2.2 t 3.6 36.7 t n.8 91.9 :t 70.8 10C.C :t 73.1 
TOTAL MEAN t S.D. 1044.9 t 394.C 2660.7 t 765.3** 3616.5 t 661.7** 2470.5 :t 1705.6** 

STATISTICAL ANALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO THE TOTAL NUMBER OF MOVEMENTS AND TOTAL TIME SPERT Ill HOVEMBRT. 

TOTAL • SUM OF BLOC~~ EACH BLOC!'\ CONSISTS OF A 5 MINUTE PERIOD. 

** Significantly different from the vehicle control group TOTAL (P~0.01). 




PROTOCOL 012-016: 	 MOTOR AC'l'IVI'l'Y EVALUATIO'R IR Crl:CD('l'M)llR VAF/Plus('l'M) RATS ADMIRISTERED CEILORPROMAZllfB 
ARD 0-AMPBETAMIIfB (POSITIVE CORTROL STUDY) 

TABLE 1 (PAGE 1): MOTOR AC'l'IVI'l'Y - SUMMARY - FEMALE RATS 

DOSAGE v VI VII VIII 
0-.1\MPHETAMIKB (MQ/JI:G/DAY) O(VEBICLE) 0.5 1.0 4.0 

iiUMllER OF RATS !I 15 15 15 	 15 
lfUMDER OF MOVEMDTS 

BLOC!': 1 HlWf t s.o. 75.1 :1: u.7 75.6 t u.o 73.6 t 10.6 71.9 t 11.4 

BLOC!': 2 MllA1f t s.o. 71.1 :1: 8.9 74.9 t 9.2 77.7 t 8.9 66.9 t 21.8 

BLOC!': 3 MllA1f t s.o. 70.1 :1: 12.9 72.7 t 12.7 74.4 t 13.1 54.1 t 29.7 

BLOC!': 4 HlWf t s.o. 61.3 :t 19.0 71.3 t 10.1 76.1 t 13.8 46.5 t 31.5 

BLOC!': 5 HlWf t s.o. s-.6 :1: 23.6 69.9 :t 19.6 74.9 t 13.2 42.5 t 32.9 

BLOCK 6 HlWf t s.o. 40.8 :1: 27.4 69.7 :t 15.4 74.o :t 10.5 40.9 t 33.6 

BLOCK 7 HlWf t s.o. 28.1 t 24.3 69.3 t u.o 74.9 t 19.8 40.1 t 3•0.8 

BLOCK 8 HlWf t s.o. 18.4 :1: 23.2 66.0 :t u.9 75.1 t 20.2 42.2 t 34.0 

BLO•CJI: 9 HlWf t s.o. 15.3 :1: 19.8 69.3 t 17.4 71.4 :t 19.4 44.4 t 39.0 

BLOCK 10 HlWf t s.o. 8,4 t 18.8 69.3 t 17.3 74.9 t 18.5 38.9 t 38.5 

BLOCK 11 HlWf t s.o. 3.7 :t 10.4 65.9 t 11.7 71.3 t 17.1 u.s t 43.7 

BLOC!': 12 HlWf t s.o. 8.0 t 16.0 68.5 t 10.4 73.3 t 12.5 43.9 t u.o 

BLOC!': 13 HlWf :1: s.o. 4.4 t 10.5 62.7 :t 16.7 79.1 t 12.4 41.6 t 40.6 

BLOC!': 14 HlWf t s.o. 2.9 :t 5.7 66.9 :1: 17.1 81.6 t 15.6 43.7 t u.1 

BLOC!': 15 HlWf :1: s.o. 9.1 :1: 14.1 67.6 :1: 22.4 77.4 t 16.3 42.1 t 39.0 

BLOCK 16 HEAl :1: s.o. 6.1 t 13.2 64.8 t u.3 68.9 t 13.8 45.2 t 39.7 

BLOCI!t 17 HlWf :1: s.o. 3.2 :t 5.6 56.5 :1: 16.7 68.3 :t 14.6 40.7 t 37.9 

BLOCK 18 MIW'I :1: s.o. 2.1 t 2.2 49.3 :1: 26.4 71.6 :t 15.6 43.5 t 42.2 

BLOCK 19 HlWf :1: s.o. 1.6 :1: 2.0 U.8 :1: 26.3 70.7 :1: 11.4 56.2 t 39.7 

BLOC!': 20 MBA!! t s.o. 1.5 :1: 2.2 43.1 :1: 2.8.2 74.8 :1: 13.6 49.9 :1: u.s 

BLOC!': 21 HlWf t s.o. 2.4 :1: 2.7 47.1 :1: 27.0 65.5·-t 26.2 53.5 t u.o 

BLOC!': 22 MEAl t s.o. 3.1 t 6.2 49.4 :1: 32.7 57.8 t 29.2 50.6 t 39.0 

BLOC!': 23 MEAl :t s.o. 8.1 t 14.8 40.7 t 31.6 56.5 t 28.8 52.1 t 38.9 
BLOCK 24 HEM :1: S.D. 7.1 t 16.6 37.4 t 36.2 55.5 t 29.4 57.5 t 39.6 
TOTAL MlWf :1: s.o. 506.4 t 142.5 1467,5 t 287,JU 1719.3 t 262.4•• 1150.2 t 654.0•* 

STATISTICAL ANALYSES OF HO'L'OR AC'l'IVI'l'Y WERE RESTRICTED TO THE TOTAL !lUMBER OF HOVEHE!ITS ARD TOTAL TIME SPE!IT IR HOVEHERT. 

TOTAL • BUM OF llLOCJCS' EACB BLOC!': CORSISTB OF A 5 Ml!IUTE PERIOD. 

•• Significantly different from the vehicle control group TOTAL (P!O.Ol). 




PROTOCOL 012-016: 	 MOTOR ACTIVITY EVAI.UATION IN Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CHLORPRCfiAZIRE 
AND D-AMPBETAHIRE (POSITIVE CONTROL STUDY) 

TABLE 1 (PAGE 2): MOTOR ACTIVITY - SIJHHARY - FEMALE RATS 

DOSAGE v VI VII VIII 
D-AMPBETAHIRE (MQ/~G/DAY) O(VEBICLE) 0.5 1.0 4.0 

NUMBER OF RATS If 15 15 is 	 15 

TIME (SBCORDS) SPENT IR l«lVEHERT 

BLOCK 1 MEAN t S.D. 167.6 t 28.0 190.6 t 37.0 206.2 t 30.6 173.4 t 46.8 

BLOC~ 2 MEAN t B.D. 141.8t 40.1 192.2 t 36.1 197.4 t 31.2 143.2 t 83.1 

DLOa 3 MEAR t S.D. 119.9 t 34.2 185.7 :t 50.1 187.4 :t 45.2 107.7 :t 93.4 

BLOC~ 4 MEAR t S.D. 101.7 t 45.0 180.0 :t 46.8 174.9 :t 54.2 96.1 t 99.7 

BLOC~ 5 MEAR t B.D. 73.5 t 39.4 151.5 t 60.0 178.7 t 42.1 98.6 t 106.6 

BLOC~ 6 MEAN t B.D. 49.1 t 36.0 157.7 :t 61.8 181.1 t 50.8 104.9 :t 113.0 

BLOCK 7 MEAR t B.D. 32.9 t 40.5 159.5 :t 58.0 172.7 t 57.9 108.9 t 118.4 

BLOC~ 8 MEAN t S.D. 25.9 t 47.5 150.9 :t 64.6 178.7 t 58.5 106.1 t 108.9 

BLOC~ 9 MEAR t S.D. 20.8 :t 46.1 142.3 :t 66.2 163.3 t 70.4 98.0 t 109.0 

BLOCK 10 MEAR t S.D. 13.4 t 40.6 145.1 :t 68.2 163.7 t 63.2 86.8 t 108.0 

BLO~ 11 MEAR t B.D. 3.0 t 10.0 129.7 t 57.0 167.7 t 62.5 91.1 t 108.5 

BLOCK 12 MEAR t B.D. 14.8 t 47.4 126.5 :t 57.2 156.5 :t 55.9 85.5 t 106.5 

BLOCK 13 MEAR t S.D. 3.9 t 12.6 128.6 t 62.6 160.5 t 50.2 94.5 t uo.o 

BLOCK 1C MEAR t S.D. 1.9 t 4.4 126.8 :t 54.7 165.1 t 47.6 104.4 :t 113.5 

BLO~ 15 MEAR t B.D. 8.7 :t 17.3 115.5 :t 55.2 148.0 t 53.4 98.6 t 115.9 

BLOC~ 16 MEAR t B.D. 7.0 t 19.6 110.8 t 49.2 149.5 t 62.3 97.1 t 110.6 

BLOCK 17 MEAR t B.D. 1.7 t 4.4 90.2 :t 63.8 133.9 t 56.6 98.4 t 110.8 

BLOCK 18 MEAR t B.D. 0.5 t 1.0 89.0 t 80.8 145.1 t 59.9 92.7 t 105.1 

BLOCK 19 MEAR t B.D. 0.5 t 1.0 78.5 :t 75.2 U3.3 :t 62.8 104.4 t 91.3 

BLOa 20 MEAR t S.D. 0.4 t 0.6 70.4 t 64.5 U3.9 t 54.9 106.7 t 108.0 

BLOCK 21 MEAR t B.D. 0.9 t 1.8 78.3 t 66.8 127.3 t 71.4 96.4 t 92.4 

BLOC~ 22 MEAR t S.D. 2.1 t C.9 89.3 t 74.8 108.7 t 75.2 94.9 t 86.7 

BLOCK 23 MEAR t S.D. 10.7 t 30.3 68.7 t 68.4 110.7 t 86.4 82.1 :t 82.7 

BLOCK 24 MEAR t B.D. 10.6 t 34.4 51.9 :t 55.2 110.4 t 75.5 96.3 t 85.9 

TOTAL MEAR t S.D. 813.3 :t 323.6 3009.5 t 1203.9** 3774.7 t 1179.0U 2466.8 t 2098.3AA 


STATISTICAL ANALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO THE TOTAL HUMBER OF MOVEMENTS AND TOTAL TIME SPBKT Ilf J«l\\EHERT. 

TOTAL • SUM OF BLOCltS; BACH BLOCK CONSISTS OF A 5 MINUTE PERIOD. 

•• Significantly different from the vehicle control group TOTAL (P~0.01). 




------------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD~BR VAF/Plus~ RATS ADMINISTERED CHLORPROMAZINE 

AND D-AMPHETAHINE (POSITIVE CONTROL STUDY) 


TABLE 3 (PAGE 1) 1 NECROPSY OBSERVATIONS - SUMMARY - MALE RATS 

RATS TESTED a 	 15 

APPEARED NORMAL 	 14 

URINARY BLADDER! 

CONTAINED CLEAR FLUID AND WHITE STONE-LIKE 

MASSES, URINARY WALL THIC~. lb 


~IDNEYSI 

L!FTJ MODERATE DILATION, TAN AREA PRESENT 

THAT EXTENDED INTO THE PARENCHYMA, LARGE. 1b 


RIGHT: MODERATE DILATION, TWO WHITE 

STONE-LIKE MASSES PRESENT, LARGE. 1b 


URETERS I 

BOTH: SEVERE DILATION. lb 


a. Refer to the individual clinical observations table (Table 4) for external observations confirmed at necropsy. 
b. Occurred in rat 19962. 



-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD~BR VAF/Plus~ RATS ADMINISTERED CHLORPROMAZINE 
AND D-AMPHETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 1): NECROPSY OBSERVATIONS- INDIVIDUAL DATA- HALE RATS 

RAT DAY OF 
NUMBER NECROPSY OBSERVATIONS a 

19961 23 ALL TISSUES APPEARED NORMAL. 

19962 23 URINARY BLADDER: CONTAINED APPROXIMATELY 2.8 mL OF CLEAR 
FLUID, NUMEROUS (<100) WHITE STONE-LI~ MASSES RANGING IN SIZE 
FROM (0.1 X 0.1 X 0.1 CM) TO (0.6 X 0.6 X 0.6 CM), 
URINARY WALL THICK, 
KIDNEYS: LEFT; PELVIS, MODERATE DILATION, TAN AREA PRESENT 
( 1, 0 CM IN DIAMETER) THAT EXTENDED INTO THE PARENCHYMA, LARGE, 
KIDNEYS: RIGHT; PELVIS, MODERATE DILATION, TWO WHITE STONE-LI~ 
MASSES PRESENT (0.3 X 0.3 X 0.2 CM, 0.4 X 0,4 X 0,5 CM), LARGE. 
URETERS: BOTH; SEVERE DILATION. 
ALL OTHER TISSUES APPEARED NORMAL. 

19963 23 ALL TISSUES APPEARED NORMAL. 
19964 23 ALL TISSUES APPEARED NORMAL. 
19965 23 ALL TISSUES APPEARED NORMAL. 
19966 23 ALL TISSUES APPEARED NORMAL. 
19967 23 ALL TISSUES APPEARED NORMAL. 
19968 23 ALL TISSUES APPEARED NORMAL. 
19969 23 ALL TISSUES APPEARED NORMAL. 
19970 23 ALL TISSUES APPEARED NORMAL, 
19971 23 ALL TISSUES APPEARED NORMAL, 
19972 23 ALL TISSUES APPEARED NORMAL. 
19973 23 ALL TISSUES APPEARED NORMAL. 
19974 23 ALL TISSUES APPEARED NORMAL. 
19975 23 ALL TISSUES APPEARED NORMAL. 

a. Refer to the individual clinical observations table (Table 4) for external observations confirmed at necropsy. 



PROTOCOL 012-016: MOTOR ACTIVITY EVALUATION IN Crl:CO«lBR VAF/Plusill RATS ADMINISTEIU'!D CHLORPROMAZINE 
AND D-AMPHETAMINE (POSITIVE CONTROL STUDY) 

TABLE 3 (PAGE 1 ) : NECROPSY OBSERVATIONS - SUMMARY - FEMALE RATS 

RATS TESTED a 15 


APPEARED NORMAL 15 


a. Refer to the individual clinical observations table (Table 4) for external observations confirmed at necropsy, 



PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD~BR VAF/P1us~ AATS ADMINISTERED CHLORPROMAZINE 
AND D-AHPHETAHINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 1)1 NECROPSY OBSERVATIONS- INDIVIDUAL DATA- FEMALE AATS 

AAT DAY OF 

NUMBER NECROPSY 


4181 23 
4182 23 
4183 23 
4184 23 
4185 23 
4186 23 
4187 23 
4188 23 
4189 23 
4190 23 
4191 23 
4192 23 
4193 23 
4194 23 
4195 23 

OBSERVATIONS a 

ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 

a. Refer to the individual clinical observations table (Table 4) for external observations confirmed at necropsy. 



PRorocoL 012w016: MOTOR ACTIVITY EVALUATION IN Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CHLORPROMAZINE 
AND D-AHPBETAMINE (POSITIVE CONTROL STUDY) 

TA:BLB 5 (l'MB 1): MOTOR ACTIVITY - INDIVIDUAL DATA - MALE RATS 

DOSAGE I O(VEUICLE)MG/~0/DAY CHLORPROMAZINE 

RAT RUMBER 19961 19962 19963 19964 19965 19966 19967 19968 19969 19970 19971 19972 

RUMBER OF MOV!M!ftTS 

BLOC~ 1 73 58 72 70 75 65 79 51 91 77 76 !It 
BLOCK 
BLOCK 
BLOCK 

2 
3 
t 

77 
78 
n 

76,. 
78 

75 
77 
57 

71 
37 
75 

72 
59 
67 

97 
83 
66 

71 
55 
!It 

58 
60 
57 

100 
92 
78 

77 
59 
58 

78 
62 
t3 

53 
ts 
51 

BLOCK 5 83 39 70 86 77 to t8 65 79 90 t 31 
BLOCK 
BLOCK 
BLOCK 

6 
7 
8 

60 
16 
45 

75 
a• 
50 

co 
19 

' 
69 
71 
71 

69 
90 
72 

39 
0 
1 

31 
25 
1 

C3 
C3 
17 

80 
39 
co 

78 
79 
6t 

2 
9 
3 

u 
2!1 
33 

BLOCK 9 35 76 0 0 60 0 0 8 28 71 2 63 
BLOCK 10 t 50 0 0 70 0 0 1 ' 66 13 55 
BLOCK 11 2 co 0 1 57 1 0 2 1 7!5 2 3t 
BLOCK 12 .. 0 0 0 73 0 0 0 C7 82 3 4!5 
BLOCK 13 0 0 0 3 51 0 0 2 60 u 5 10 
BLOCK U 0 0 0 0 7t 3 2 0 17 62 5 0 
BLOCK 15 1 0 0 7 52 0 0 6 22 0 2 0 
BLOCK 16 5 2 0 10 62 0 1 2 22 1 39 0 
BLOCK 17 2 0 .. .. 69 0 1 ' 1!5 0 9 8 
BLOCK 18 
BLOCK 19 

1 
1 

0 
0 

0 .. 0 
10 

67 
19 ·­ 00 

.. 
0 

!I 

' 
0 
1 

10 

' 
0 
0 

15 
l 

BLOClt 20 31 2 0 B 2 0 0 l 1 18 3 !5 
BLOClt 21 0 2 0 0 0 0 0 2 38 1 1 0 
BLOCK 22 
BLOClt 23 

11 
19 

0 
6 

0 
0 

2 
0 

0 
0 

0 
1 

2 
0 

3 
0 

t6 
87 

6 
1 '!I 8 

' BLOClt 24 
TOTAL 

0 
590 

0 
712 

5 
427 

3 
597 

0 
1226 

0 
396 

0 
374 

1 
437 '982 

!5 
1028 ' 374 

0 
589 

TOTAL • SUM OF BLOCM; EACH BLOC~ CONSISTS OF A S MINUTE PERIOD. 



-· 


PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CHLORPROMAZINE 
AND D-AMPBETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 2): 	 MOTOR ACTIVITY - IHDIVIDUAL DATA - MALE RATS 

DOSAGE I O(VEBICLE)MG/~G/DAY CHLORPROMAZINE 

RAT HUMBER 	 19973 1997. 19975 

NUMBER OF MOVEMEKTS 

BLOC~ 
BLOC~ 
BLOC~ 
BLOC~ 
BLOCJ.t 

1 
2 
3•5 

65 
52 
u 
46 
57 

82
a• 
81 
83 
81 

81 
86 
76 
70 
45 

BLOCJ.t 6 55 69 52 
BLOCJ.t 7 26 14 31 
BLOC!t 8 46 13 2. 
BLOCIt 9 17 7 9 
BLOC!t 10 0 0 8 
BLOC!t 11 0 13 0 
BLOC!t 12 0 56 0 
BLOC!t 13 1 80 0 
BLOC!t 14 3 71 0 
BLOC!t 15 0 23 0 
BLOC!t 16 0 0 2 
BLOC!t 17 3 4 0 
BLOC~ 18 0 4 0 
BLOC!t 19 0 1 0 
BLOC!t 20 1 2 0 
BLOC~ 21 0 6 0 
BLOC!t 22 ' 0 0 
BLOC~ 23 0 0 1 
BLOC!t 24 0 0 1 
TOTAL 420 77. 486 

TOTAL • SUM OF BLOCM; EACH BLOC~ CONSISTS OF A 5 MINUTE PERIOD. 



PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IK Crl:CO(TM)BR VAF/P1us(TH) RATS ADMINISTERED CHLORPROMAZIIIJI! 
AND D-AMPHETAMIIIJI! (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 3)& 	 MOTOR ACTIVITY - INDIVIDUAL DATA - MALE RATS 

DOSAGE I O(VEHICLE)MG/~G/DAY CHLORPROMAZIIIJI! 

RAT IWMBER 	 19961 19962 19963 19964 19965 19966 19967 19968 19969 19970 19971 19972 

TIME (SECONDS) SPE!IT IR MOVEMERT 

BLO~ 1 132 117 189 183 205 85 122 155 187 187 167 231 
BLOC~ 2 153 177 164 181 188 131 109 117 138 197 153 156 
BLOC!'\ 3 118 122 164 99 181 129 80 96 177 193 85 98 
BLO~ 4 55 117 194 96 189 69 64 108 110 77 61 141 
BLOCJ; 
BLO~ 

5 
6 

128 
80 

u 
102 

109 
71 

98 
126 

168 
161 

42 
34 

57 
36 

173 
78 

113 
ec 

112 
168 

1 
0 

50 
60 

BLOC~ 7 25 95 27 128 103 0 33 95 45 136 3 45 
BLO~ 8 70 64 1 52 147 0 0 17 44 98 0 46 
BLO~ 9 30 131 0 0 103 0 0 5 42 110 0 U9 
BLOC!'\ 
BLOCJC 

10 
11 

2 
1 

52 
29 

0 
0 

0 
0 

214 
77 

0 
0 

0 
0 

0 
1 

0 
0 

175 
88 

10 
0 

126 
56 

BLOC!'\ 12 3 0 0 0 138 0 0 0 66 133 2 Ill 
BLO~ 13 0 0 0 1 59 0 0 0 115 60 4 14 
BLOC~ 14 0 0 0 0 98 2 0 0 20 53 1 0 
BLOC!'\ 15 
BLO~ 16 

0 
4 

0 
1 

0 
0 

4 
4 

70 
97 

0 
0 

0 
0 

4 
1 

20 
16 

0 
0 

0 
4l 

0 
0 

BLO~ 17 1 0 2 2 110 0 0 1 15 0 5 12 
BLO~ 18 
BLOC!'\ 19 
BLO~ 20 
BLO~ 21 
BLOCJC 22 
BLOC!'\ 23 
BLOC~ 24 
'l'OTAL 

0 
0 

33 
0 
9 

13 
0 

857 

0 
0 
0 
0 
0 
3 
0 

1051 

0 
1 
0 
0 
0 
0 
1 

923 

0 
8 
5 
0 
0 
0 
3 

989 

52 
29 
0 
0 
0 
0 
0 

2389 

0 
0 
0 
0 
0 
0 
0 

492 

0 
0 
0 
0 
1 
0 
0 

502 

3 
7 
2 
0 
0 
0 
0 

863 

0 
0 
0 

48 
69 
96 

2 
1407 

5 
0 

11 
0 
7 
0 
2 

1812 

0 
0 
2 
0 
3 
3 
2 

!14!5 

27 
1 
2 
0 
7 
2 
0 

1314 

'l'OTAL • SUM OF BLOCI'\8; EACH BLOCK CONSISTS OF A 5 MINUTE PERIOD. 

., 



PROTOCOL 012-016: 	 MOTOR ACTIVIi'Y EVALUATION IN Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CBLORPROHAZIIIB 
AND D-AMPHETAMIIIB (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 4): 	 MOTOR ACTIVITY - INDIVIDUAL DATA -MALE RATS 

DOSAGE I O(VEBICLE)MG/EG/DAY CBLORPROMAZIIIB 

RAT NUMBER 	 19973 19974 19975 

TIME (SECONDS) SPENT IN HOVEMER'l' 

BLOCE 1 129 178 191 
BLOCK 2 70 170 142 
BLOCE 3 72 145 122 
BLOCK 4 94 200 160 
BLOCK 5 125 119 76 
BLOCK 6 61 66 103 
BLOCK 7 28 8 26 
BLOCK 8 40 3 13 
BLOCK 9 12 7 9 
BLOCK 10 0 0 5 
BLOCK 11 0 5 0 
BLOClt 12 0 107 0 
BLOCK 13 0 169 0 
BLOCK U 2 62 0 
BLOCK 15 0 16 0 
BLOCK 16 0 0 0 
BLOCK 17 4 0 0 
BLOCK 18 0 2 0 
BLOCK 19 0 0 0 
BLOCK 20 0 0 0 
BLOCK 21 0 3 0 
BLOCK 22 4 0 0 
BLOClt 23 0 0 0 
BLOClt 24 0 0 1 
TOTAL 641 1260 837 

TOTAL • BUM OF BLOCM; EACB BLOCK CONSISTS OF A 5 MINU'XE PERIOD. 



PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD('l'M)BR VAF/Plus('l'M) RATS ADMINISTERED CRLORPROHAZINE 
AND D-AMPBETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 1)t 	 MOTOR ACTIVITY - INDIVIDUAL Dli.TA • FEMALE RATS 

DOSAGE I O(VEBICLE)MG/XG/DAY CHLORPROMAZINE 

RAT RUMBER 	 411!1 411!2 4183 4184 4185 4186 C187 4188 4189 4190 4191 U92 

lUMBER OF MOVEMENTS 

BLOCK 
BLOCX 
BLOCX 
BLOCK 

1 
2 
3 

' 

79 
95 
73 
75 

75 
82 
79 
73 

79 
72 
61 
58 

70 
65 
58 
72 

90 
77 
88 
82 

74 
88 
69 
73 

58 
77 
86 
64 

56 
74 
62 
67 

64 
73 
70 
73 

83 
78 
73 
86 

80 
110 
70 
64 

75 
86 
90 
49 

BLOCK 5 
BLOCK 6 
BLOCK 7 
BLOCK 8 
BLO,CK 9 
BLOCK 10 
BLO'CK 11 
BLOCK 12 
BLOCK 13 
BLOCK 14 
BLOCK 15 
BLOCK 16 
BLOCX 17 
BLOCK 18 
BLOCK 19 
BLOCK 20 
BLOCK 21 
BLOCK 22 
BLOCK 23 
BLOCK 24 
TOTAL 

56 
2 
3 
1 
5 
0 
7 
0 

'0 
0 

51 
16 

3 
2 
1 
1 
2 
1 
2 

479 

65 
73 
73 
67 
68 
54 
47 
20 
43 
47 
63 
45 
31 
43 
9 
8 
0 
0 
1 
1 

1067 

51 
54 
8 
3 
0 
0 
2 

52 
19 

0 
8 
1 
1 

26 
1 
0 
1 
1 
1 
2 

501 

73 
62 
64 
68 
57 
14 

0 
0 
1 
2 

12 
3 

'28 
0 
0 
2 
6 
2 
5 

668 

82 
78 
42 
27 

0 
0 
1 
0 
5 
1 
1 
2 
1 
0 
0 
8 
0 
0 
1 
3 

589 

59 
67 
30 
69 
34 

0 
6 
0 
0 
1 

14 
54 
36 

3 
0 
3 
2 
0 
0 

'686 

61 
22 

7 
0 
0 
1 
0 
6 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

393 

70 
81 
49 
u 
11 

3 
5 
1 
2 
0 
5 
3 
0 
3 
3 
0 
0 
0 
3 
0 

562 

51 
46 
3C 
51 
55 
24 
30 
35 
59 
57 
68 
60 
59 
27 
0 
7 
0 
3 
0 
0 

946 

70 
60 
22 
57 
u 
10 
0 
0 

'0 
3 
7 
0 
0 
2 
1 
0 
1 
0 
0 

600 

58 
56 
18 

' 6 
10 
1 
1 
0 
0 
3 
0 

12 

'57 
59 
77 
59 
30 
0 

749 

29 
0 
2 
0 
1 

18 
50 
37 

8 
0 
1 
1 

11 
12 
7 

' 0 
0 
9 
1 

491 

TO'l'AL • SUM OF BLOCMJ EACH BLOCK CONSISTS OF A 5 MINUTE PERIOD. 
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PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CHLORPROMAZINE 
AND D-AMPRETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 2): 	 MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE I O(VEBICLE)MG/~G/DAY CHLORPROMAZINE 

RAT NUMBER 	 4193 4194 C195 

NUMBER OF MOVEMENTS 

BLOClt 1 77 78 70 
BLOClt 2 69 80 70 
BLOClt 3 51 64 61 
BLOClt 4 60 95 63 
BLOCIt 5 33 51 32 
BLOClt 6 1 4 8 
BLOCIt 7 0 5 1 
BLOClt 8 4 3 5 
BLOClt 9 0 0 2 
BLOClt 10 6 1 9 
BLOC~ 11 0 8 5 
BLOClt 12 8 7 0 
BLOClt 13 0 3 2 
BLOClt 14 0 21 0 
BLOClt 15 1 0 5 
BLOClt 16 0 11 2 
BLOClt 17 0 12 0 
BLOClt 18 56 3 27 
BLOClt 19 5 1 41 
SLOCl'\ 20 0 3 18 
SLOClt 21 1 6 0 
SLOClt 22 0 1 5 
SLOClt 23 0 3 3 
BLOClt 24 0 1 0 
TOTAL 372 461 429 

TOTAL • SUM OF BLOCM; EACH BLOC~ CONSISTS OF A 5 MINUTE PERIOD. 



PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IR Crl:CD(TM)BR VAF/Plull('l'M) RATS ADMINISTERED CBLORPROMAZIRB 
AND D-AMPHETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 3): 	 MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE l O(VEBICLE)MG/XG/DAY CBLORPROMAZIRB 

RAT NUMBER 	 4181 4182 4183 4184 4185 4186 4187 U88 U89 U90 U91 U92 

TIME (SECONDS) SPENT lit HOVEMEKT 

BLOC!t 1 
BLOC!t 2 
BLOC!t 3 
BLOC!t 'BLOCX 5 
BLOC!t 6 
BLOC!t 7 
BLOCX 8 
BLOC!t 9 
BLOC!t 10 
BLOCX 11 
BLOCX 12 
BLOC!t 13 
BLOC!t 1C 
BLOCK 15 
BLOCK 16 
BLOCK 17 
BLO,CK 18 
BLOCX 19 
BLOCX 20 
BLOCK 21 
BLOCK 22 
BLOCK 23 
BLOCX 24 
TOTAL 

106 
115 
112 

76 
59 
3 
0 
0 
2 
0 
2 
0 
1 
0 
0 

49 
20 
1 
0 
0 
0 
1 
0 
0 

547 

166 
U9 
113 

95 
112 
113 
117 

63 
81 
89 
45 
10 
46 
54 
86 
54 
10 
45 
6 
2 
0 
0 
0 
0 

U56 

171 
154 
101 

89 
75 
78 
9 
0 
0 
0 
0 

72 
18 
0 
3 
0 
0 

25 
0 
0 
0 
0 
0 
0 

795 

203 
1U 
191 
159 
153 
170 
122 
uo 
79 

8 
0 
0 
0 
2 
B 
1 
1 

23 
0 
0 
0 
4 
0 
2 

1410 

1U 
Ul 
169 
U3 

95 
139 

50 
25 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
1 

911 

120 
1U 
103 
112 
51 

108 
28 

123 
37 

0 
3 
0 
0 
0 
7 

78 
25 
2 

·~ 0 
1 
0 
0 
0 

'946 

129 
156 
113 

94 
77 
12 
2 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5115 

238 
173 
161 
153 
162 
123 
101 

93 
6 
1 

'1 
0 
0 
2 
0 
0 
2 
0 
0 
0 
0 
1 
0 

1221 

128 
166 
124 
110 

96 
72 
18 
62 
711 
16 
2!5 
43 
63 
64 

120 
107 

53 
24 

0 

'0 
0 
0 
0 

1373 

194 
180 
162 
122 

95 
60 
16 
71 
63 
3 
0 
0 
1 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 

970 

16!1 
169 
135 
114 
129 
95 
u 
2 
1 
!I 
0 
0 
0 
0 
2 
0 
7 
0 

62 
63 

131 
63 
28 
0 

1185 

127 
111 
129 

48 
24 

0 
0 
0 
0 

10 
31 
35 
1 
0 
0 
0 
5 
6 
1 
1 
0 
0 

'0 
!133 

TOTAL • SUM OF BLOCKS I EACB BLOCK CONSISTS OF A 5 MINUTE PERIOD. 



PROTOCOL 012-016: 	 MOTOR .ACTIVITY EVALUATIO!f IR Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CHLORPROMAZINE 
.ARD D-.AMPHETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE ~) : 	 MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE I O(VEBICLE)MG/~G/DAY CHLORPROMAZINE 

RAT NUMBER 	 Cl93 Cl9~ U95 

TIME (SECONDS) SPENT IR t«lVEMERT 

BLOCK 1 163 116 174 
BLOCK 2 88 116 168 
BLOCK 3 39 105 126 
BLOCK ~ 109 99 93 
BLOCK 5 26 5~ 22 
BLOCK 6 0 2 1 
BLOCK 7 0 4 0 
BLOCK 8 1 1 1 
BLOCK 9 0 0 0 
BLO,~ 10 2 0 7 
BLOCK 11 0 5 2 
BLOCK 12 3 9 0 
BLO~ 13 0 0 0 
BLOCK 14 0 14 0 
BLOCK 15 0 0 5 
BLOCK 16 0 6 2 
BLOCK 17 0 6 0 
BLOCK 18 91 0 38 
BLO~ 19 3 0 57 
BLOCK 20 0 ~ 13 
BLOCK 21 0 1 0 
BLOCK 22 0 0 2 
BLOCK 23 0 2 3 
BLOCK 2~ 0 0 0 
TOTAL 525 su 714 

TOTAL • SUM OF BLOCKS; EACH BLOC!!;: CONSISTS OF A 5 MINUTE PERIOD. 



ROTOCOL 012-016: 	 MOTOR ACTIVI'l'Y EVALUATION IN Crl:CD(TM)BR VAF/Pluii(TM) RATS ADMINISTERED CHLORPROMI'tZIRE 
AND D-AMPBETAMIRE (POSITIVE COKTROL STUDY) 

T.IU!LI 5 (PAGI 1)1 MOTOR ACTIVITY - INDIVIDUAL DATA • MALl RATS 

DOSAGB V O(VEBICLE)MG/~G/DAY D-AMPBETAMIRE 

RAT II'UM!IBR 	 19961 19962 19963 19964 19965 19966 19967 19968 19969 19970 19971 19972 

NUMBER OF MOVEMBliTS 

J!LOC!t 1 
J!LOClt 2 
J!LOC!t 3 
J!LOC!t c 
J!LOC!t 5 
J!LOC!t 6 
J!LOClt 7 
J!LOClt II 
J!LOClt 9 
BLOC!t 10 
J!LOClt 11 
J!LOClt 12 
J!LOC!t 13 
BLOC!t 1C 
J!LOClt 15 
J!LOC!t 16 
J!LOC!t 17 
BLOC!t 18 
BLOC!t 19 
J!LOC!t 20 
J!LOC!t 21 
BLOC!t 22 
BLOC!t 23 
BLOClt 24 
'l'OTAL 

84 
67 
85 
60 
C2 
54 
27 
62 
13 
75 

3 
7 
0 
B 
1 
5 
3 
0 

11 
0 
0 
0 
2 
6 

615 

79 
69 
8C 
63 
7C 
58 
71 
82 
27 
11 
13 
0 
1 
0 
0 
2 
0 
0 

'0 
3 
5 
0 
0 

645 

71 
81 
77 
13 
u 
0 
0 
2 
0 
5 

28 
69 
69 
36 
11 
12 
33 
40 
7 
6 

31 
0 
0 

12 
643 

H 
62 
72 
76 
73 
55 
5C 
21 

3 
1 
1 
1 
3 
0 
0 
5 
8 
1 
2 
0 
0 
0 
0 
0 

512 

91 
69 
69 
68 
77 
65 
8C 
70 
53 
C9 
69 
42 
19 
0 
0 
1 
1 
2 
0 
3 
0 
1 
5 
1 

828 

90 
78 
70 
57 
90 
6C 

0 
1 
0 
0 
0 
3 
3 
0 
0 
J 
0 
0 
0 
8 
2 
0 
3 
2 

C7C 

71 
BO 
89 
ec 
5C 
46 
sc 
17 
71 
56 
25 
45 
27 
0 
3 
0 
0 
7 
1 
0 
0 
1 
7 
3 

741 

71 
68 
78 
62 
58 
63 
6C 
56 
59 
64 
65 
6C 
32 
33 
38 
42 
e 
2 
1 
3 
1 
4 
0 
0 

936 

611 
60 
69 
511 
25 
0 
0 
D 
D 
D 
1 
1 
2 
0 
3 
7 
1 
D 
3 
D 
0 

13 
3 
0 

31C 

82 
96 
615 
6C 
79 
615 
79 
81 
6C 
29 
77 
211 

2 
0 
D 
3 
7 
2 
3 

16 
1 
2 
2 
0 

849 

77 
115 
I5C 
50 
5C 
67 
25 
3 
D 
0 
4 
3 

16 
D 
0 
0 
3 
7 

n 

' ' 9 
2 

11 
535 

111 
69 
6C 
83 
77 
62 
61 
17 

D 
2 

13 
0 
c 
1 
2 
0 
2 
6 
2 
4 
0 

26 
7 
2 

!18!1 

TOTAL • SUM OF SLOC!\5; EACH BLOC~ CONSISTS OF A S MINUTE PERIOD. 



PROTOCOL 012-016: 	 MOTOR ACTIVI'l'I EVALUATION IN Crl:CD(TM)BR VAF/Plue(TM) RATS ADMINISTERED CHLORPROMAZINE 
AND D-AMPBETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 2): MOTOR ACTIVITY - INDIVIDUAL DATA- MALE RATS 

DOSAGE V O(VEBICLE)MG/~G/DAY D-AMPBETAMINE 

RAT NUMBER 	 19973 19974 19975 

NUMBER OF MOVEM!lfTS 

BLOC~ 1 69 77 91 

BLOC~ 2 71 84 71 

BLOC~ 3 57 79 80 

BLOC~ 4 60 83 79 

BLOC~ 5 45 73 61 

BLOC~ 6 0 59 76 

BLOC~ 7 0 35 70 

BLOC~ 8 0 21 75 

BLOC~ 9 14 0 71 

BLOC~ 10 0 1 74 

BLOC~ 11 0 5 41 

BLOC~ 12 0 5 21 

BLOC~ 13 0 0 17 

BLOC~ 14 0 0 6 

BLOC~ 15 1 2 1 

BLOC~ 16 0 8 5 

BLOC~ 17 0 1 0 

BLOC~ 18 1 2 0 

BLOC!' 19 22 5 0 

BLOC~ 20 1 2 1 

BLOC!' 21 19 4 0 

BLOC!' 22 0 0 0 

BLOCl' 23 0 0 .. 

BLOC!' 24 3 0 1 

TOTAL 363 546 845 


TOTAL • SUM OF BLOCM; EACB BLOC~ CONSISTS OF A S MINUTE PERIOD. 



PRorocOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD('l'Mi)BR VAF/Plus('l'M) RATS ADMINISTERED CHLORPROMAZINE 
AND D-AMPBETAMIKB (POSITIVE COKTROL STUDY) 

TABLE 5 (PAGE 3): MOTOR ACTIVITY - INDIVIDUAL DATA - MALE RATS 

DOSAGE V O(VEBICLE)MG/~G/DAY D-AMPBETAMIKE 

RAT RtiMBER 	 19961 19962 19963 19964 19965 19966 19967 19968 19969 19970 19971 19972 

TIME (SECO!fDS) SPENT Il'l MOVEMENT 

BLOClt 1 149 130 160 197 196 1U 87 188 199 151 196 185 
BLOCK 2 109 138 154 181 211 143 90 162 125 127 165 126 
BLOClt 3 109 188 107 125 187 87 127 162 139 143 17 82 
BLOCK 4 66 117 9 157 181 54 88 114 105 145 6t 106 
BLOCK 
BLOClt 

5 
6 

53 
56 

116 
eo 

62 
0 

92 
87 

202 
152 

102 
86 

73 
t5 

137 
109 

17 
0 

135 
15t 

7t 
93 

116 
91 

BLOCK 7 27 108 0 82 146 0 77 98 0 112 22 89 
BLOCK 8 115 120 2 20 91 0 13 67 0 170 0 u 
BLOCK 9 
BLOClt 10 
BLOCK 11 

11 
142 

0 

21 
8 
9 

0•29 

0 
0 
0 

122 
216 
101 

0 
0 
0 

91,. 
15 

82 
134 
160 

0 
0 
0 

85 
34 
99 

0 
0 
2 

0 
0 

11 
BLOCK 12 
BLOCK 13 

8 
0 

0 
0 

96 
105 

0 
3 

59 
15 

0 
2 

u 
37 

99 
33 

0 
0 

33 
1 

2 
18 

0 
1 

BLOCK 14 
BLOCK 15 
BLOCK 16 
BLOCK 17 
BLOClt 18 
BLOCK 19 
BLOCK 20 
BLOCK 21 
BLOCK 22 
BLOCK 23 
BLOClt 24 
TOTAL 

6 
0 
3 
0 
0 

11 
0 
0 
0 
0 
4 

867 

0 
0 
0 
0 
0 
2 
0 
1 
5 
0 
0 

1043 

56 
9 
7 

58 
50 
3 
7 

38 
0 
0 
9 

965 

0 
0•9 
0 
0 
0 
0 
0 
0 
0 

957 

0 
0 
0 
0 
1 
0 
2 
0 
0 
1 
0 

1883 

0 
0 
2 
0 
0 
0 
5 
1 
0 
1 
3 

629 

0 
0 
0 
0 
4 
0 
0 
0 
0 
2 
1 

867 

29 
56 
58 

6 
2 
0 
0 
1 
0 
0 
0 

1697 

0 
1 
4 
1 
0 
1 
0 
0 

10 
1 
0 

603 

0 
0 
0 
4 
1 
0 

u 
1 
1 
1 
0 

1411 

0 
0 
0 
3 
3 

85 
2 
0 
6 
1 

12 
835 

0 
1 
0 
0•0 
3 
0 

25 
7 
2 

863 

TOTAL • SUM OF BLOCM; EACH BLOCK CONSISTS OF A 5 MINUTE PERIOD. 

-. 




: 

PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD(TM)BR VAF/Plua(TM) RATS ADMINISTERED CBLORPROMAZIHB 
AND D-AMPHETAMINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGB C): MOTOR ACTIVITY - IlfDIVIDUAL DATA - MALE RATS 

DOSAGE V O(VEBICLE)MG/.KG/DAY D-AMPBETAMINE 

RAT NUMBER 	 19973 19974 19975 

TIME (SECONDS) SPERT I!l MOVEMENT 

BLOC.K 1 127 235 166 

BLOC.K 2 150 15C 149 

BLOC!': 3 90 146 142 

BLOC!': C 127 134 151 

BLOC!t 5 53 161 129 

BLOC!': 6 0 70 166 

BLOC!': 7 0 C2 137 

BLOC!': 8 0 17 96 

BLOC!': 9 14 0 103 

BLOC!': 10 0 0 U5 

BLOC!': 11 0 3 56 

BLOC!': 12 0 1 24 

BLOC!': 13 0 0 9 

BLOC!': 14 0 0 2 

BLOC!': 15 0 1 0 

BLOC!': 16 0 c 3 

BLOC!': 17 0 0 0 

BLOC!': 18 0 0 0 

BLOC!t 19 12 2 0 

BLOC!': 20 0 1 0 

BLOC!': 21 25 2 0 

BLO'CJI: 22 0 0 0 

BLOC!': 23 0 0 3 

BLOC!': 24 2 0 0 

TOTAL 600 973 1481 


TOTAL • BUM OF BLOC.KB; EACH BLOC.K CONSISTS OF A S MINUTE PERIOD. 



PROTOCOL 012-016: 	 MO'l'OR ACTIVITY EVALUATION IN Crl:CD(TH)BR VAF/PlUI!I(TH) RATS ADMINISTERED CHLORPROMAZINE 
Alm D-AMPHETAMIIIB (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 1): tol'OR ACTIVITY - IIWIVIDUAL DATA - FEMALE RATS 

DOSAGE V O(VEBICLE)HQ/XQ/DAY 0-AMPHETAHINE 

RAT lfUMI!ER 	 4181 4182 4183 4184 4185 4186 4187 4188 4189 4190 4191 4192 

lfUMI!ER OF HOVEHBIITS 

BLOCX 1 68 eo 98 71 69 86 72 n 70 66 85 72 
BLOCX 2 69 62 73 63 79 75 77 53 63 70 73 65 
BLOCX 3 70 67 63 75 86 73 49 79 80 " 77 36 
BLOCX ' 61 56 78 H 71 87 63 60 69 62 20 21 
BLOCIt 5 68 10 75 71 H 41 51 51 45 65 31 9 
BLOClt 6 72 50 23 57 75 18 1 0 58 19 !5 u 
BLOCIt 7 40 6 2 65 46 u 25 0 34 0 0 n 
BLOClt 8 67 0 0 59 2 0 ' u 8 0 0 21 
BLOClt 9 39 0 17 62 1 1 0 0 15 1 0 0 
BLOCX 10 0 0 1 72 ' 3 1 6 0 0 0 1 
BLOCX 11 1 2 0 u 1 1 0 3 0 0 0 0 
BLOClt 12 19 3 1 58 5 7 0 0 0 0 0 27 
BLOCX 13 1 u 0 40 0 1 0 5 0 0 1 2 
BLOClt 14 6 1 4 0 1 0 0 1 3 0 0 22 
BLOCX 15 24 0 48 2 0 1 4 7 0 3 11 30 
BLOClt 16 52 0 8 0 10 2 1 0 4 0 1 6 
BLOClt 17 22 3 0 3 1 0 0 6 4 !5 0 0 
BLOClt 18 1 1 4 1 1 1 0 1 4 1 1 e 
BLOCX 19 7 0 1 2 0 · ­ 2 0 0 0 4 0 'BLOCX 20 0 0 3 0 0 5 0 3 0 1 0 0 
BLOCX 21 0 4 7 0 0 1 1 0 0 7 7 2 
BLOCX 22 1 1 1 0 2 1 0 11 2 3 0 23 
BLOCX 23 26 9 2 1 0 1 0 54 0 18 0 5 
BLOCX 24 16 0 2 0 0 9 0 65 0 4 0 1 
'l'O'l'AL 730 369 511 816 528 430 349 466 459 403 312 443 

TOTAL • SUM OF BLOC~; EACH BLOClt CONSISTS OF A 5 MINUTE PERIOD. 

-. 




PROTOCOL 012-016: 	 HO'l'OR ACTIVITY EVALUATION IN Crl:CD(TM)BR VAF/Plus(TM) RATS ADMINISTERED CHLORPROMAZIRB 
AlfD D-AMPHETAMIRB (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 2): MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE V O(VEBICLE)MG/~G/DAY D-AMPHETAMIRB 

RAT NUMBER 	 4193 4194 4195 

NUMBER OF MOVEMENTS 

BLOC!t 1 78 79 85 

BLOC~ 2 83 86 76 

BLOC~ 3 76 80 67 

BLOC!t 4 80 65 52 

BLOCK 5 84 77 67 

BLOCK 6 73 67 53 

BLOCK 7 59 64 19 

BLOCK 8 2' 53 25 

BLOCK 9 23 30 u 

BLOCK 10 25 10 3 

BLOC!C 11 0 1 5 

BLOCK 12 0 0 0 

BLOCK 13 2 0 0 

BLOCK 14 6 0 0 

BLOCK 15 0 7 0 

BLOCK 16 0 7 0 

BLOCK 17 2 0 2 

BLOC!C 18 2 1 5 

BLOCK 19 1 2 1 

BLOC!C 20 7 0 3 

BLOC~ 21 2 1 4 

BLOCK 22 1 0 0 

BLOCK 23 1 2 2 

BLOC!C 24 1 4 4 

TOTAL 	 630 636 514 

TOTAL • SUM OF BLOCM; BACH BLOC~ CONSISTS OF A 5 MINUTE PERIOD. 



PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATION IN Crl:CD(TM)BR VAF/PlUII('l'M) RATS ADMINISTERED CHLORPROMAZI!Ill: 
AND D-AHPBETAHI!Ill: (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 3)1 MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE V O(VEBICLE)HG/lG/DAY D-AHPBETAHI!Ill: 

RAT NUMBER 	 4181 U82 4183 4184 4185 4186 4187 4188 4189 4190 4191 4192 

TIM! (SECONDS) SPENT IK MOVEMENT 

BLOCK 1 
BLOCK 2 
BLOCK 3 
BLOCK 4 
BLOCK 5 
BLOCK 6 
BLOCK 7 
BLOCK 8 
BLOCK 9 
BLOCK 10 
BLOCK 11 
BLOCK 12 
BLOCK 13 
BLOCK U 
BLOCK 15 
BLOCK 16 
BLOCK 17 
BLOCl 18 
BLOCK 19 
BLOCK 20 
BLOCK 21 
BLOCK 22 
BLOCK 23 
BLOCK 24 
TOTAL 

137 
101 
90 
76 
99 
72 
28 

111 
31 

0 
0 

10 
0 
3 

18 
77 
17 
0 
2 
0 
0 
1 

18 
15 

906 

166 
137 
118 

65 
4 

75 
3 
0 
0 
0 
0 
1 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

578 

157 
95 
95 

126 
80 
22 
1 
0 
8 
0 
0 
0 
0 
4 

62 
8 
0 
2 
0 
1 
5 
0 
1 
0 

667 

165 
168 
154 
us 
150 

81 
125 
159 
181 
158 

39 
185 

49 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

1760 

189 
154 
139 
15( 
104 

83 
38 
2 
1 
1 
0 
2 
0 
0 
0 
8 
0 
0 
0 
0 
0 
1 
0 
0 

876 

179 
110 
116 
115 

48 
8 
7 
0 
0 
2 
0 
3 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
4 

593 

132 
108 

74 
90 
80 
0 

15 
2 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 

503 

234 
220 
U8 
U6 
69 

0 
0 
6 
0 
7 
2 
0 
3 
0 
4 
0 
3 
1 
0 
2 
0 

10 
118 
134 

1107 

191 
191 
165 
121 

49 
62 
35 
4 

u 
0 
0 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 

835 

204 
180 
110 
129 

61 
38 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
3 
0 
1 
0 
5 
2 

19 
2 

756 

U6 
127 
12!5 

23 
n 
3 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
3 
0 
0 
a 

479 

ue 
73 
46 
16 
7 

46 
51 
15 

0 
0 
0 

21 
0 

17 
33 
5 
0 
3 
2 
0 
0 

17 
0 
0 

500 

TOTAL • SUM OF BLOCM; EACH BLOCl CONSISTS OF A 5 MINUTE PERIOD. 



• 

PROTOCOL 012-016: 	 MOTOR ACTIVITY EVALUATIO!f IR Crl:CD(TM)BR VAF/Plus(TM) RATS ADHIRISTEREO CHLORPROMAZINE 
ARD 0-AHPHETAHINE (POSITIVE CONTROL STUDY) 

TABLE 5 (PAGE 4): MOTOR ACTIVITY - IRDIVIDUAL DATA -FEMALE RATS 

DOSAGE V O(VEBICLE)HQ/~Q/DAY 0-AHPHETAMINE 

RAT HUMBER 	 4193 4194 4195 

TIME ( SECORDS) SPERT IR MOVEME!fT 

BLOC~ 1 156 139 171 

BLOC~ 2 164 157 U2 

BLOC~ 3 146 108 164 

BLOC~ 4 158. 90 71 

B~ 5 119 96 90 

BLOCK 6 111 85 51 

BLOCK 7 71 110 9 

BLOC!t 8 11 56 22 

BLOCK 9 19 18 co 

BLOCK 10 28 2 3 

BLOCK 11 0 0 

BLOCK 12 0 0 '0 

BLOCK 13 0 0 0 

BLOCK 14 4 0 0 

BLOCK 15 0 4 0 

BLOCK 16 0 6 0 

BLOCK 17 0 0 0 

BLOCK 18 0 0 2 

BLOCK 19 0 3 0 

BLOCK 20 1 0 1 

BLOCK 21 0 0 1 

BLOCK 22 0 0 0 

BLOCK 23 0 0 3 

BLOCK 24 0 2 2 

TOTAL 988 876 776 


TOTAL • SUM OF BLOCM; EACB BLOCK CONSISTS OF A 5 HIRUTE PERIOD. 
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PROTOCOL 012-0141 	 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN 

Crl&co- VAF/Pluae RATS 

A. Methodology 

1. General Experimental Design and Procedures 

The purpose of this study was to evaluate positive control substances using 

a functional observational battery (FOB) and motor activity test. Data obtained 

in this study are intended for use as positive control information for validation 

of the Test Facility's functional observational battery and motor activity test, 

and for certification of technicians conducting the testing, in accordance with 

the testing guidelines of the u.s. Environmental Protection Agency (EPA). The 

study was conducted in compliance with EPA Good Laboratory Practices (GLPs). 

The test substances (acrylamide, carbaryl, DDT, IDPN and triadimefon) and 

their vehicles, were administered to male and female rats for one to nine days. 

There were four rats per sex randomly assigned to each of the seven dosage groups. 

Dosage Dosage Concentration Volume 
Group (mg/kg/dayl Cmq/mLl jmL/kg/dayl 

I O(Vehicle, 0.9% saline) 0 1 
II O(Vehicle, corn oil) 0 5 

III 40 (acrylamide) 40 1 
IV 200 (IDPN) 200 1 
v 75 (carbaryl) 15 5 

VI 75 (DDT) 15 5 
VII 200 (triadimefon) 40 5 



APPENDIX J 
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The study was conducted in two replicates. One-half of the rats per •ex in 

each doaage group were assigned to Replicate 1. The remaining rats in each doaage 

group were aasigned to Replicate 2. Testing procedures in Replicate 1 preceded 

those in Replicate 2 by one to three days. In each replicate, the vehicles 

[sterile saline (0.9\) (used for acrylamide and IDPN) and corn oil (used for 

carbaryl, DDT and triadimefon)] and solutions/suspensions of the test substances 

in the vehicle were administered to the rats. The dosage volume was 1 mL/kg for 

the acrylamide and IDPN solutions and their vehicle. The dosage volume for 

solution/suspensions of DDT, carbaryl and triadimefon was 5 mL/kg. 

In addition to observations for viability, general health, and signs of 

pharmacologic or toxicologic effects, specific evaluations of autonomic function, 

reactivity and sensitivity, excitability,,grip strength, gait and sensorimotor 

coordination were made as part of a functional observational battery (FOB). Motor 

activity was also measured on the same day as the FOB during 1.5 hours test 

sessions using an automated apparatus. These tests were conducted before and 

during the dosage period. Body weights were recorded twice during the acclimation 

period, on the day of predosage FOB and motor activity tests, and daily during the 

dosage and postdosage periods. Feed consumption values were measured on the day 

of predosage FOB and motor activity tests, and daily during the dosage and 

postdosage periods&. 

a. 	 Feed consumption values were not recorded for rats in Groups I, III and rv 
after day 13 of observation because the diet was changed from the meal form 
to the pellet form and accurate measurements could not be made on pellet
consumption. 
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After the completion of the functional observational battery and motor 

activity teat, the rats administered acrylamida, I:DPN and their vehicle were 

perfused in ~ with neutral buffered lOt formalin. After necropsy, the head, 

vertebral column and hindlimb& of these rata were removed and diasected to expose 

the brain, spinal cord and peripheral nerves in the hindlimb& and then immeraed in 

the fixative for possible future evaluation. Rata in the other dosage groups were 

sacrificed by carbon dioxide asphyxiation and necropsied. Gross lesions were 

fixed in neutral buffered lOt formalin for possible future evaluation. The 

carcasses were discarded. 

2. Conduct of Study 

The in-life phases of the study occurred as follows: 

Replicate 1 

Acclimation Period 09/09/91 - 09/17/91 

Predosage Period FOB 
and Motor Activity: 
Dosage Groups I, III, IV 09/18/91
Dosage Groups II, v, VI, VI:I 09/20/91 

Dosage Period: 
Dosage Groups I, III 09/18/91 - 09/26/91
Dosage Group IV 09/18/91 - 09/20/91
Dosage Groups II, V, VI, VII 09/26/91 

Dosage Period FOB 
and Motor Activity:
Dosage Groups I, III, IV 09/24/91
Dosage Groups I:I, v, VI, VII 09/26/91 
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Replicate 1 (cont'd) 

Postdosage Period FOB 
and Motor Activity:
Dosage Groups I, III, rv 09/30/91 

Scheduled Sacrifice: 
Dosage Groups I - VII 10/02/91 - 10/11/91 

Replicate 2 

Acclimation Period 09/09/91 - 09/17/91 

Predosage Period FOB 
and Motor Activity:
Dosage Groups I, III, rv 09/19/91 
Dosage Groups II, V, VI, VII 09/23/91 

Dosage Period: 
Dosage Groups I, III 09/19/91 - 09/27/91 
Dosage Group rv 09/19/91 - 91/21/91 
Dosage Groups II, V, VI, VII 09/27/91 

Dosage Period FOB 
and Motor Activity: 
Dosage Groups I, III, rv 09/25/91 
Dosage Groups II, V, VI, VII 09/27/91 

Postdosage Period FOB 
and Motor Activity:
Dosage Groups I, III, rv 10/01/91 
Dosage Groups II, VI 10/10/91 

Scheduled Sacrifice: 
Dosage Groups I - VII 10/02/91 - 10/11/91 

This study was sponsored by Argus Research Laboratories, Inc., 905 Sheehy 

Drive, Horsham, Pennsylvania 19044. The Sponsor's Representative was Alan M. 

Hoberman, Ph.D., D.A.B.T. (Director of Research). 
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The study was conducted by and at Argus Research Laboratories, Inc., 

905 Sheehy Drive, Horsham, Pennsylvania 19044. The Study Director was John A. 

Foss, Ph.D. (Group Leader, Neurotoxicology). 

Rey personnel participating in the conduct of the study were John F. 

Barnett, B.S. (Director of Laboratory Operations), Ronald J. McCarty, B.s. 

(Assistant Director of Laboratory Operations), Margaret H. Hartin (Research 

Assistant/Assistant Supervisor), Susan L. DeHaven, B.S., Janet Dell, B.A., 

Elizabeth A. Jenkin&, B.S., George K. Bentzel, B.S. and Jacqueline Manigault, B.S. 

(Laboratory Associates), Christopher s. Rutt (Animal Care Technician), Margie 

HcHoore, B.S. {Information Specialist), James w. Bray, B.A. (Senior Information 

Specialist), Cheryl L. Van, B.A. (Methods Writer) and Cindy J. White (Senior 

Administrative Assistant). Additional personnel participating in the conduct of 

the study are identified in the raw data. 

Curricula ~ and training records of personnel involved in the study are 

on file at Argus Research Laboratories, Inc. 

3. Test Substance and Vehicle Identifications 

Acrylamide (Sigma Chemical Co., Lot SOH0130), a white crystalline solid, was 

received at the Test Facility on July 26, 1991 and stored at room temperature, 

protected from light. 

Carbaryl (Chem Service, Lot 56-98A) and Triadimefon (Chem Service, Lot 46­

114A), both white powders, were received at the Test Facility on Hay 29, 1991 and 

stored at room temperature. 



PROTOCOL 012-014: REu.ROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plue(TM) RATS 

TABLE 1 (PAGE 2) : FUNCTIORAL OBSERVATIONAL BATTERY - SUMMARY - PREDOSAGE EXAMIRATIO!f 

GROUP MALES FEMALES 

RATS TESTED !f 28 28 

URINE POOLS HEAR .:!; S.D. 2.1 .:t 1.8 o. 7 .:t 1.0** 

LEVEL OF AROUSAL 

(1) Very low (•tuporous) 
(2) Low (sluggish) 
(3) Apparently normal 
(4) High (•udden startle)
(5) Very high (sudden running, vocalization) 

!f 
H 
!f 
H 
!f 

MEAN 

0 
0 

28 
0 
0 

3.0 

0 
0 

28 
0 
0 

3.0 

BEHAVIORAL OR POSTURAL ALTERATIONS a 

Ifone If 28 26 
Stereotyped behavior 
Bizarre behavior 

!f 
!f 

0 
0 

0 
0 

TWitches or tremors in limbe If 0 0 
Whole body tremors or spasms
Unusual posture
Tonic-clonic eeizure 

!f 
!f 
R 

0 
0 
0 

2 
0 
0 

GAIT PATTERN 

Apparently normal 
Ataxic 

H 
!f 

28 
0 

28 
0 

Exaggerated movements (limbs splayed)
Spastic, tip-toe 
Duck-walk 

!f 
!f 
R 

0 
0 
0 

0 
0 
0 

Scissors gait !f 0 0 

SEVERITY OF GAIT ABNORMALITY 

(1) !formal 
(2) Slight
(3) Moderate 
(4) Severe 

!f 
!f 
!f 
!f 

MEAN 

28 
0 
0 
0 

1.0 

28 
0 
0 
0 

1.0 
(n) 
a.
** 

• Score aaalgned to graded teat ltema. 
Observation made in the open field. 
Significantly different from the male group value (P~O.Ol). 



PRO'J.'OCOL 012-014: !IEUROTOXICITY EVALUATION OF POSITIVE CONTliOL SUBSTANCES IN Crl:CD(TM)BR VAF/Plua(TM) RATS 

TABLE l (PAGE 3): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY - PREDOSAGE EXAMINATION 

GROUP HALES FEMALES 

RATS TESTED 

PALPEBRAL CLOSURE 

(1) Wide open 
(2) Slightly drooping
(3) Belt closed 
(4) completely shut 

PROMINENCE OF TB! !YE 

llol'lllll 
BxophtheliDOa
Enophthalmos 

LACRIMATION 

(1) Ro excess 
(2) Excess at margin 
(3) Persistent dampness

(41 Extends beyond margin 


SALIVATIOR 

( 1) Ro excess 
(2) Blight wetness at 11111rgin 
(31 Wetness 1/4 to 1/2 submaxillary
(41 Wetness over entire submaxillary 

PILOERECTION PRESENT 

REBPI~IOR ABNORMAL 
(n) • Score assigned to graded teat item. 

R 

R 

R 

R 

R 


MEAif 


R 
R 
R 

R 
R 
R 

R 


MEAif 


R 
H 
H 
H 

MEAif 

R 

R 

28 28 

28 28 
0 0 
0 0 
0 0 

1.0 1.0 

28 28 
0 0 
0 0 

28 28 
0 0 
0 0 
0 0 

1.0 1.0 

28 28 
0 0 
0 0 
0 0 

1.0 1.0 

0 0 

0 0 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 4): FUNCTIONAL OBSERVATIONAL BATTERY- SUMMARY - PREDOSAGE EXAMINATION 

GROUP MALES FEMALES 

RATS TESTED 28 28 

APPEARMCE 

(1) Clean and groomed 
(2) Unkempt 
(l) Stained by urine or feces 

N 
N 
N 

MEAN 

28 
0 
0 

1.0 

28 
0 
0 

1.0 

REACTION TO VISUAL STIMULUS 

(1) Nona 
(2) Orienting
(3) Startle 
(4) Mora energetic reaction 
(5) Attacks 

N 
N 
N 
N 
R 

MEAN 

10 
18 
0 
0 
0 

1.6 

8 
20 
0 
0 
0 

1.7 

REACTION TO TACTILE STIMULUS 

(1) Nona 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attacka 

N 
N 
N 
N 
N 

MEAN 

7 
20 
1 
0 
0 

1.8 

4 
20 
4 
0 
0 

2.0 

REACTION TO AUDITORY STIMULUS 

(1) None 
(2) Orienting
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

lf 
lf 
N 
N 
N 

MEAN 

0 
6 

22 
0 
0 

2.8 

0 
4 
24 
0 
0 

2.8 
(n) • score assigned to graded tent items. 



PRO'l'OCOL 012-014: NEUROTOXICITY EVALUATlOII OF POSITIVE COIITROL SUBSTAIICES Ill Crl:CD('l'M)BR VAF/Plus('l'H) RATS 

TABLE 1 (PAGE 5): FUIICTIOIIAL OBSERVATIONAL BATTERY - SUMMARY - PREDOSAGE EXAHl!IATlOII 

GROUP 	 MALES FEMALES 

RATS TESTED 	 II 28 28 

REACTION TO TAIL PINCH 

(1) !lone 	 II 2 2 
(2) Orienting 	 II 11 18 
(3) Startle 	 II 10 5 
(4) More energetic reaction 	 II 5 3 
(5) Attacks 	 0 0 

MEA!! 	 2.6 2.3 " 
VISUAL PLACIIIG RESPOIISE 

(1) Early extension 	 " 27 27 
(2) Extension after contact 	 N 1 1 
(3) No extendon 	 N 0 0 

MEA!! 	 1.0 1.0 

AIR RIGBTIIIG RESPONSE 

(1) Lands with all feet on the ground If 	 24 27 
(2) Uncoordinated landing 	 If 4 1 
(3) 	Lands on back If 0 0 

MEAll 1.1 1.0 

110 PUPILLARY RESPONSE 	 N 0 0 

GRlP•S'l'REliGTH FORELIMB (G) 

MaxilliUIII MEA!! + S.D. 854 + 214 712 + 20C* 

Average MEA!! ! S.D. 772 ! 198 63C ! 18C** 


GRIP-STRENGTH BIRDLIMB (G) 

MaximUIII MEA!! + s.o. 711 + 193 586 + 110** 

Average MEAN ! S.D. 635 ! 157 528 ! 101** 


LARDING FOOT SPLAY AVERAGE (CM) 	 MEAN ! S.D. 7.6! 2.2 7.2! 1.7 

BODY WEIGHT 	 MEA!! + S.D. 456 + 46 293 + 35** 
(n) • Score assigned to graded test items. " 

* Significantly different from the male group value (P~0.05).

** Significantly different from the male group value (P~O.Ol). 




PRO'l'OCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(!I'M)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP I 


DOSAGE (MG/~G/DAY)a O(VBBICLE, SALI!fB) 40(ACRYLAMIDI) 


TEST SESSIO!f 2b 

RATS TESTED 	 II 

BOMB CAGE BEHAVIOR 

Sleeping N 

Awake, I111111obile If 

RoJ:IIIIIl movement N 

Unusual posture, tonic convulsion If 

Unusual behavior If 


BEHAVIORAL OR POSTURAL ALTERATIONS c 

Ifone N 

Stereotyped behavior N 

Bizarre behavior N 

TWitches or tremors in limbs N 

Whole body tremors or spasms If 

Unusual posture N 

Tonic-clonic seizure N 


REACTION TO REMOVAL 

(1) Easily removed 	 N 
(2) Vocalization, no resistance 	 N 
(3) Runs or freezes (follawa hand) 	 N 
(4) Tail or throat rattles 	 N 

MEAN 

REACTION TO IWIDLIHG 

(1) Quiet, no resistance 	 N 
(2) Vocalization, no resistance 	 N 
(3) Tense 	 N 
(4) 	Squirming N 

MEAN 

REARS (HALE) 	 MEAN + S.D. 
REARS (FEMALE) 	 MEAN ! S.D. 

FECAL BOLUSES (MALE) 	 MEAN + S.D. 
FECAL BOLUSES (FEMALE) 	 MEAN ! B.D. 

8 

2 
4 
2 
0 
0 

8 
0 
0 
0 
0 
0 
0 

8 
0 
0 
0 

1.0 

a 
0 
0 
0 

1.0 

2.5 + 1.7 
8.0 ! 6.3 

1.0 + 1.4 
0.5 +1.0 

s 

7* 
1 
0 
0 
0 

a 
0 
0 
0 
0 
0 
0 

6 
0 
2 
0 

1.5 

5 
0 
0 

3 


2.1 


1.2 + 2.5 
o.o ! 0.0* 

0.2 + 0.5 
o.o +o.o 

(n) • Score assigned to graded test items. 
a. Dosage o,ccurred once daily for nine daya.
b. Examination was conducted on day 7 of dosage. 
c. Observation made at the home cage.
* Significantly different from the vehicle control group value 

III 



PtiOTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES Ilf Crl:CD(TM)BR VAF/Plus('l'M) RATS 

TABLE 1 (PAGE 2): FUNCTIOifAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGIGROUP I Ill 

J)OSAQI (MQ/J:Q/DAY)a O(VEBICLE, SALIRI) 40(ACRYLNUDB) 

TEST SESSION 2b 

RATS TISTID N 

URIRI POOLS (MALl) MEAN + S.D. 
URIRI POOLS (FEMALE) MEAN t B.D. 

LEVEL OF AROUSAL 

(1) Ve~ low (stuporous) N 
(2) Low (sluggish) R 
(3) Apparently normal !I 
(4) High (sudden startle) !I 
(5) Ve~ high (sudden running, vocalization) !I 

MEAN 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

lone If 

Stereotyped behavior N 

Bizarre behavior R 

TWitches or treMors in limbe I 

Whole body treMors or spasms R 

Unusual posture If 

Tonic-clonic seizure R 


GAIT PATTIRN 

Apparently normal I 

Ataxic !I 

Exaggerated movements (limbe splayed) I 

Spaltic, tip-toe I 

Duck-walk R 

Scissors gait I 

SEVERITY OF GAIT ABNORMALITY 

(1) !lomal R 
(2) Slight I 
(3) Moderate I 
(4) Severe I 

MEAl 

8 (I 

2.5 + 2.1 1.0 + 0.8 
1.2 ! 1.0 0.8 ! 1.0 

0 0 

1 3 

7 !I 

0 0 

0 0 


2.9 2.6 


7 4 
0 0 
0 0 
0 0 
1 4 
0 0 
0 0 

8 4• 
0 0 
0 4• 
0 0 
0 0 
0 0 

8 
0 3' 
0 1 
0 0 

1.0 1.6* 
In) • Score assigned to graded test Items. 

Dosage o,ccurred once daily for nine days • ••b. Examination was conducted on day 7 of dosage. 
c. Observation =ada at the home cage.

Significantly different from the vehicle control group value (P~O.OS).* 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 

TABLE 1 (PAGE 3): FUNCTIONAL OBSERVATIONAL BATTERY- SUMMARY 

IIIIDOSAGE GROUP 
O(VEUICLE, SALINE) tO(ACRYLAMIDB)

DOSAGE (MG/XG/DAY)a 

TEST SESSION 2b 

RATS TESTED 

PALPEBRAL CLOSURE 

(1) Wide open 
(2) Slightly drooping 
(3) Balf closed 
(t) Completely shut 

PROMINENCE OF THE EYE 

!formal 
Exophthalmos
Enophthalmos 

LACRIMATION 

(1) !lo excese 
(2) Excess at margin 
(3) Persistent dampness 
(C) Extends beyond margin 

SALIVATION 

(1) No excess 
(2) Slight wetness at margin 
(3) Wetness 1/C to 1/2 submaxillary 
(C) Wetness over entire submaxillary 

PILOERECTION PRESENT 

a. 
b. 

N 

N 
N 
N 
II 

MEAN 

N 
II 
II 

II 
II 
II 
N 

MEAN 

II 
N 
N 
N 

MEAN 

N 

N 

8 

8 
0 
0 
0 

1.0 

8 
0 
0 

8 
0 
0 
0 

1.0 

8 
0 
0 
0 

1.0 

0 

0 

8 

5 
3 
0 
0 

lot 

8 
0 
0 

8 
0 
0 
0 

1.0 

8 
0 
0 

0 


1.0 


0 

1 



PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CO(TM)BR VAF/Plua(TM) RATS 

TABLE 1 (PAGE •1: FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP I 

OOSAGB (MG/KG/DAY)a O(VEBICLE, SALINE) 

TEST SESSION 2b 

RATS TBSTBO N 8 

APPEARANCE 

(1) Clean and groomed
(2) Unkempt 
(3) Stained by urine or tecea 

II 
II 
II 

8 
0 
0 

MEAN 1.0 

REACTION TO VISUAL STIMULUS 

(1) lone 
( 2) Orienting 
(3) Startle 
t•l More energetic reaction 
(5) Attacks 

II 
N 
II 
II 
II 

2 
6 
0 
0 
0 

MEAN 1.11 

REACTION TO TACTILE STIMULUS 

(1) lone 
(2) Orienting
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

II 
II 
N 
N 
N 

MEAN 

2 
6 
0 
0 
0 

1.8 

REACTION TO AUOITORY STIMULUS 

(1) !lone 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attack• 

II 
N 
N 
N 
N 

0 
1 
7 
0 
0 

MEAN 2.9 
(n) • score aaalgned to graded teat items. 
a. Ooaage occurred once daily for nine days. 
b. Examination waa conducted on day 7 of do11age. 

II 

8 
0 
0 

1.0 

' 
0 ' 
0 

0 


1.5 


1 
7 
0 
0 
0 

1.9 

1 
1 
6 
0 
0 

2.6 



PI'IOTOCOL 012-0141 lfEURO'l'OXlCITT 11\'ALUATIO!f OF POSITIVE CO!fTI'IOL SUBSTA!fCES Ilf Crl:CD(TH)BR VAF/Plua(TH) IIATS 

TABLE 1 (PAClB 5) 1 FUNCTIONAL OBSERVATIO!IAL BATTERY - SUHMARY 

DOSAGE GROUP 	 I III 

DOSAGI (HQ/~G/DAY)a 	 O(VEBICL!, SALIIIB) CO(ACRYLAHID!) 

TEST SBSSIOR 2b 

RATS TESTED 	 II 8 8 

REACTIOR TO TAIL PIRCB 

Ill !lone 	 II 1 0 
121 Orienting 	 II 6 6 
(3) startle II 0 1 

IC) More energetic reaction II 1 1 

15) Attach II 0 0 


HEAif 2.1 	 2.C 

VISUAL PLACING RBSPOIIS! 

Ill Early extenaion 	 II 8 I 
(2) Extenaion after contact 	 0 0 
(J) Ro extenlion 	 " II 0 0 

HEAif 1.0 	 1.0 

AIR RIQUTIRG RBSPORS! 

(1) Landa vitb all feat on the ground II 7 	 I 
(2) Unco,ordlnated landing 	 II 1 0 
(3) 	Landa on back II 0 0 


HEAif 1.1 1.0 


RO PUPILLARY RESPORS! 	 II 0 1 

GRIP-STRBifaTR FORELIMB (G) 

HaxiiiiWI (HALl) HEAif + S.D. 	 781 + 252 
Haxilllwt (FEMALE) 	 HEA1f ! S.D. ~~~~ i ~~~ fi62! 1fi5 

Average (HALE) HEAif + S.D. 93t + 141 7U + 231 

Average (FEMALE) HEAif I S.D. 597 ! 212 566! 131 


ORIP-STRBifaTR BIIfDLIKB (G) 

HaxiiiiWI (HALE) HEAif + II.D. 756 + 195 69t + lU 

HaxiiiiWI (FEMALE) HEA1f ! S.D. 569 ! 97 C62 ! IJ 


Average (HALE) 	 HEAif + S.D. 703 + 21C 
Average (FEMALE) 	 HEAif I S.D. 5C1 ! 103 :~~ i ~~~ 

LAifDIIIG FOOT I!PLAY AVERAOB (CH) 	 HEAif ! S.D. 7.3! 1.3 t.l ! 2.1 

BODY WIIQBT (HAL!) HEAif ! S.D. U9+ 60 360 + 33° 
BODY Wl!IGBT (FEMALE) 289 + Cll 233 + JO 
(n) • Score aaalgned to graded teat ltema. 
a. Dosage occurred once daily for nina daya.
b. Examination w.. conducte,d on day 7 of donge.
• Significantly different fro• the vehicle control group value (P!0.05). 



PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD('l'M)BR VAF/Plus('l'M) RATS 

TABLE 1 (PAGE 6) : FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP I 


DOSAGE (HG/~G/DAY)a O(VEBICLB, SALINE) CO(ACRYLAHIDE) 


TEST SESSIOR 3b 

RATS TESTED N 

SOME CAGE BEHAVIOR 

Sleeping
Awake, I~m~~obile 
Normal 111ovement 

N 
N 
N 

Unueua1 poeture,
Unueual behavior 

tonic convulsion N 
N 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

None N 
Stereotyped behavior 
Bizarre behavior 

N 
N 

Twitches or tr11111ora in limbe N 
Whole body tr11111ore or apaams
Unueual posture
Tonic-clonic seizure 

N 
N 
N 

REACTION TO REMOVAL 

(1) Baaily r111110ved 
(2) Vocalization, no resistance 
(3) Rune or freezes (follow• hand)
(C) Tail or throat rattles 

If 
If 
If 
If 

MEAN 

REACTION TO BANDLING 

(1) Quiet, no resistance 
(2) Vocalization, no reeietance 
(3) Tense 
(C) Squirming 

If 
If 
If 
If 

MEAN 

REARS 
REARS 

(HALE)
(FEMALE) 

MEAN .t S.D. 
MEAN .t B.D. 

FECAL BOLUSES 
FECAL BOLUSES 

(HALE)
(FEMALE) 

MEAN .t S.D. 
MEAN +- S.D. 

8 

3 
3 
2 
0 
0 

8 
0 
0 
0 
0 
0 
0 

6 

1 

1 

0 


1.C 


8 

0 

0 

0 


1.0 


3.5 + 1.9 
7.2 ! 5.8 

o.o + o.o 
o.o ! o.o 

8 

c 
3 
0 
0 
0 

7 
0 
0 
0 
0 
0 
0 

7 
0 
0 
0 

1.0 

c 
1 
2 
0 
1.5* 

0.2 + 0.5* 
o.o ! o.o• 
1.2 + 1.9 
1.5 + 1.9 

(n) • Score aeelgned £o graded teat Items. 
a. Dongs occurred once daily for nine days.
b. EXamination wae conducted on day C poatdoeage, 
c. Observation made at the home cage.
* Significantly different from the vehicle control group value (Ps_0.05). 

III 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES Ill Crl:CD('l'M)BR VAF/Plus('l'M) RATS 

TABLE 1 (PAGE 7) : FURCTIORAL OBSERVATIONAL BA'I'rERY - SUMMARY 

DOSAGE GROUP I III 

DOSAGE (MG/~G/DAY)a O(VEHICLE, SAtiRE) 40(ACRYLAMIDE) 

TEST SESSIOII 3b 

RATS TESTED N 8 8 

URINE POOLS (MALE)
URINE POOLS (FEMALE) 

MEAN + S.D. 
MEAN J: S.D. 

2.2 + 2.1 
0.2 ! 0.5 

1.0 + 1.7 
0.5 ! 0.6 

LEVEL OF AROUSAL 

(1) Very low (stuporous)
(2) Law (sluggish)
(3) Apparently normal 
(4) High (sudden startle)
(5) Vary high (sudden running, vocalization) 

N 
N 
R 
N 
R 

MEAN 

0 
1 
7 
0 

0 
2.9 

0 
5 
3 
0 
0 

2.4* 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

Rona N 8 7 
Stereotyped behavior 
Bizarre behavior 

H 
R 

0 
0 

0 
0 

Twitches or tremors in limbs R 0 0 
Whole body tremors or spasms
Unusual posture
Tonic-clonic seizure 

N 
R 
N 

0 
0 
0 

1 
0 
0 

GAIT PATTERN 

Apparently normal 
Ataxic 

N 
R 

8 
0 

0** 
2 

Exaggerated movements (limbe splayed) 
Spastic, tip-toe
Duck-walk 

N 
N 
R 

0 
0 
0 

6** 
0 
0 

Scissors gait N 0 0 

SEVERITY OF GAIT ABNORMALITY 

(1) Normal 
(2) Slight 
(3) Moderate 
(4) Severe 

R 
N 
R 
R 

MEAN 

8 
0 
0 
0 

1.0 

0 
0 
!5 
3 

3.4** 
(n) • Score assigned to graded teat items. 
a. Doaage occurred once daily for nina days.
b. Examination waa conducted on day 4 postdosaga. 
c. Obaervation made in the open field.
* Significantly different from the vehicle control group value (P~0.05). 

** Significantly different from the vehicle control group value (P~O.Ol). 



PROTOCOL 012-0U: NEURO'l'OXICI'l'Y EVALUATION OF POSITIVE COIITllOL SUBSTJ\IICES Ill Crl:C'O(TM)BR Vl\F/Plua(TM) Rl\TB 

TABLE 1 (PAGE 8) : FUIICTIO!Il\L OBSERVATIONAL Bl\'l'TERY - SUMMJ\RY 

DOSAGE GIU>IJP I III 

DOSAGE (MG/~G/DAY)II O(VEBICLE, Sl\LINB) 40(ACRYLJ\MIDE) 

TEST SESSION Jb 

RATS TESTED N 8 8 

PALPEBRAL CLOStmE 

(1) Wide open 
(2) Slightly drooping 
(3) Half closed 
(4) Completely abut 

N 
N 
N 
N 

MEl\11 

8 
0 
0 
0 

1.0 

PROMINENCE OF THE EYE 

Normal N 8 8 
Exophtbal111011
Enophtball!loa 

II 
N 

0 
0 

0 
0 

LACRIHl\TIOlf 

(1) No elCcea• 
(2) Excess at margin 
(3) Persistent da~~~pnaaa 
(4) Extends beyond ~~~argin 

N 
N 
N 
N 

MEl\ll 

8 
0 
0 
0 

1.0 

8 
0 
0 
0 

1.0 

SALIVATIOII 

(1) No ftcen 
(2) Slight wetness at margin 
(3) Wetness 1/4 to 1/2 submaxillary 
(&) Wetness over entire aubmaxillary 

N 
N 
N 
N 

MEl\11 

8 
0 
0 
0 

1.0 

8 
0 
0 
0 

1.0 

PILOERECTION PP~SE!IT !I 0 0 

RESPIRATION ABNORMAL !I 1 5* 
(n) • Score assigned to graded teat itSIII. 
a. Dosage occurred once daily for nine days. 
b. Exlllllination was conducted on day 4 postdosage. 
* Significantly different fro111 the vehicle control group value (P~O.OS). 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TH) ~S 

TABLE 1 (PAGE 9): FUNCTIONAL OBSERVATIONAL BATTERY- SUMMARY 

DOSAGE GROUP 

DOSAGE (MG/~G/DAY)a 

TEST SESSION 3b 

NRATS TESTED 

APPEARANCE 

(1) Clean and groomed N 

(2) Unk8lllpt N 
(3) Stained by urine or feces N 

MEAN 

REACTION TO VISUAL STIMULUS 

(1) Hone N 
H(2) orienting 
H(3) Startle 

1'1 More energetic reaction H 
H(5) Attacks 

MEAN 

REACTION TO TACTILE STIMULUS 

(1) Hone N 
H( 2) Orienting 

(3) Startle H 

1'1 More energetic reaction H 
H(5) Attacks 

MEAN 

REACTION TO AUDITORY STIMULUS 

N(1) Hone 
(2) Orienting N 

H(3) startle 
(C) More energetic reaction H 

(5) Attacks H 
MEAN 

I III 

O(VEHICLB, SALINE) 'O(ACRYLAMIDE) 

8 

8 
0 
0 

1.0 

1 
7 
0 
0 
0 

1.9 

2 
6 
0 
0 
0 

1.8 

1 
3 

0 

0 


2 •• 


' 


8 

8 

0 

0 


1.0 

7 

1 

0 

0 

0 


1.1** 

' 
'0 
0 
0 

1.5 

0 
2 
6 
0 
0 

2.8 

(n) • Score assigned to graded test items. 
a. Dosage occurred once daily for nine days.
b. Examination was conducted on day C postdosage.

** Significantly different from the vehicle control group value (P~O.Ol). 




PROTOCOL 012-01&1 ft!UROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrliCD(TM)BR VAF/Plua(TH) RATS 

TABLR 1 (PAOR 10)1 FUNCTIONAL OBSERVATIONAL BATTERY • SUMMARY 

I III 

DOSAOI (H0/~0/DAY)I O(VEBICLR, BALIU) 40(ACRYLJ\HIDI) 

DOSAGE CROUP 

TEST SESSION Jb 

RATS TESTED 

REACTION TO TAIL PIHCB 

(1) Rona 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attackl 

VISUAL PLACING RESPONSE 

(1) Early exteneion 
(2) Exteneion after contact 
(l) Ho extendon 

AIR RIOBTIHO RESPORBB 

(1) Landa with all feet on the gtound 
121 Uncootdinated landing
(3) Lande on back 

110 PUPILLARY RESPONBB c 

GRIP-STRENGTH FORELIMB (OJ 

Haxi11111111 (HALE) 

Hax!IIIUlll (FEMALE J 


Average (HALE)

Avetage (FEMALE) 

GRIP-STRENOTB BIHDLIHB (OJ 

HaxiiiiUIII (HALE)

Haxi111um (FEMALE I 


Average (HALE)

Average (FEMALE) 

LARDING FOOT SPLAY AVERAOB (CH) 

BODY WEIOBT (HALl)
BODY WEIOBT (FEMALI) 

H 

II 

II 

II 

II 

II 


HEAR 


H 
H 
II 

HEAR 

H 

H 

H 


HEAR 


H 

HEM + S.D. 
HEM ! S.D. 


HEM !. S.D. 

HEM !. S.D. 

HEAR !. S.D. 
HEM !. S.D. 

HEAR !. S,D, 
HEAR !. II.D. 

HEAR !. S.D. 

HEAR !. S.D. 
HEM .t S,D, 

II 

2 

3 

1 

2 

0 


2.4 


I 
0 
0 

1.0 

7 
1 
0 

1.1 

0 

919 + 114 
662 ! 192 

859 + 166 
606 ! 232 

825 + 378 
575 ! 102 

709 + 248 
519! 111 

6.3 !. 1.1 

462 + 62 
2911 + 49-

II 

1 
5 
0 
2 
0 

2.4 

6 
2 
0 

1.2 

' 

0' 
1.!1 

2 

6311 + 2t6 
C6!1! 139 

556 + 210 
422! 131 

100 + 422 
381 ! 111* 

750 + 426 

341! 123 


11.7 !. 1.4•• 

377 + 29* 
248 +- 39 



PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plua(TM) RATS 

TABLE 1 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP I 


DOSAGE (MG/~G/DAY)a O(VEBICLE, SALINE) 200(IDPJ) 


TEST SESSION 2b 

RATS TESTED 

BOMB CAGE BEHAVIOR 

Sleeping

Awake, Immobile 

Normal movement 

Unusual posture, tonic convulsion 

Unusual behavior 


BEHAVIORAL OR POSTURAL ALTERATIONS c 

None 
Stereotyped behavior 

Bizarre behavior 

TWitches or tremors in limbs 

Whole body tremors or epaems

Unusual posture

Tonic-clonic seizure 


REACTIO!I TO REMOVAL 

(1) Easily removed 
(2) Vocalization, no resistance 
(3) Rune or freezes (follows hand)
(t) Tail or throat rattles 

REACTION TO HANDLING 

(1) QUiet, no resistance 
(2) Vocalization, no resistance 
(3) Tenae 
(4) Squirming 

liEARS (MALE) 
liEARS (FEMALE) 

FECAL BOLUSES (MALE) 
FECAL BOLUSES (FEMALE) 
(n) • score assigned to graded test items. 

N 

!I 
!I 
!I 
!I 
!I 

!I 
!I 
!I 
!I 
!I 
N 
N 

!I 
!I 
!I 
N 

MEAN 

!I 
!I 
!I 
!I 

MEAN 

MEAN + S.D. 
MEAN ! S.D. 


MEAN + S.D. 

MEAN +S.D. = 

a. Dosage occurred once daily for nine days in Group I and once 

8 8 

2 7* 
t 1 
2 0 
0 0 
0 0 

8 8 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

8 8 
0 0 
0 0 
0 0 

1.0 1.0 

8 7 
0 1 
0 0 
0 0 

1.0 1.1 

2.5 + 1.7 3.5 + 1.3 
8.0 ! 6.3 3.0 ! 3.5 

1.0 + 1.4 0.5 + 1.0 
0.5 +1.0 o.o +o.o == 

daily for three days in Group IV. 
b. The examination was conducted before dosage on day 7 of dosage in Group I and day 4 poetdosage in Group IV. 
c. Observation made at the home cage.
* Significantly different from the vehicle control group value (P~0.05). 

IV 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUl!STANCES IN Crl:CD(TM)BR VAF/Plus('l'H) RATS 

TABLE 1 (PAGE 2): FUNCTIONAL OBSERVATIONAL BA'I"l'ERY - SUMMARY 

DOSAGE GROUP I 

DOSAGE (MG/~G/DAY)a O(VEHICLE, SALINE) 

TEST SESSION 2b 

RATS TES'l'I!O R 8 

URIIfE POOLS (MALE)
URINE POOLS (FEMALE) 

MEAN + S.D. 
MEAN ! S.D. 

2.5 + 2.1 
1.2 ! 1.0 

LEVEL OF AROUSAL 

(1) Very low (atuporous) 
(2) Low (aluggiah) 
(J) Apparently normal 
(4) High (audden atartle) 
(5) Very high (sudden running, vocalization) 

R 
H 
R 
R 
R 

MEAN 

0 
1 
7 
0 
0 

2.9 

BEHAVIORAL OR POSTURAL AL'l'I!RATIONS c 

None R 7 
Stereotyped behavior 
Bizarre behavior 

R 
R 

0 
0 

~ltchea or tremors in limbe R 0 
Whole body tremora or apaame
Unueual poeture 
Tonic-clonic aeizure 

R 
R 
N 

1 
0 
0 

GAIT PATTERN 

Apparently normal 
Ataxic 

H 
H 

8 
0 

Exaggerated movements 
Spastic, tlp-toa
Duck-walk 

(limbs splayed) H 
II' 
N 

0 
0 
0 

Scissors galt 

SEVERITY OF GAIT AliNORMALITY 

H 0 

(1) Normal H 8 
(2) Slight H 0 
(J) Moderate N 0 
(4) severe N 0 

MEAN 1.0 

IV 

200(IDPR) 

8 

1.8 + 1.2 
0.8 ! 1.0 

0 

1 

7 

0 

0 


2.9 


4 
4* 
0 
0 
o· 
0 
0 

6 
2 
0 
0 
0 
0 

6 
2 
0 
0 

1.2 
(n) • Score assigned to graded teet item~. 
a. Dosage occurred once dally for nine days in Group I and once dally for three days in Group IV. 
b. The examination waa conducted before dosage on day 7 of doaage in Group I and day 4 poatdoaage in Group IV. 
c. Observation made in the open field.
* Significantly different from the vehicle control group value (P~0.05). 



a. 
b. 

N 

PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 3) : FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP 

DOSAGE (MG/~G/DAY)a 

TEST SESSION 2b 

RATS TESTED 

PALPEBRAL CLOSURE 

(1) Wide open
(2) Slightly drooping 
(3) Hal! closed 
(4) Completely ehut 

PROMINENCE OF THE EYE 

ltOI'lDIIl 

Exophthalmos

Enophthalmos 


LACRIMATIO!f 

(1) No exceu 
(2) Excess at margin
(3) Persiatent dampness
(C) Extends beyond margin 

SALIVATION 

(1) No excess 
(2) Slight wetness at ~argin
(3) Wetness 1/4 to 1/2 sub~axillary
(4) Wetness over entire su~axillary 

PILOERECTION PRESENT 

I IV 

O(VEHICLE, SALINE) 200(IDPR 

88N 

88N 
0 	 0N 
0 	 0N 
0 0 

MEAN 
N 

1.0 	 1.0 

88 
N 
N 0 0 
N 

0 	 0 

88N 00N 
0 	 0N 
0 	 0N 1.01.0MEAN 

88N 0N 	 0 
0N 	 0 
0N 	 0 

1.01.0 

0 
MEAN 

N 	 0 


0 
 0 

daily for three days in Group IV. 
of dosage in Group I and day 4 postdosage in Group IV. 



PROTOCOL 012-0H: NEURO'l'OXICI'l'Y EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD('l'M)BR VAF/Plu.s('l'M) RATS 

TABLE 1 (PAGE 4): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP 

DOSAGE (MG/~G/DAY)a 

TEST SESSION 2b 

RATS TESTED 

APPEARANCE 

(1) Clean and groomed
(2) Unkempt
(3) Stained by urine or feces 

REACTION TO VISUAL STIMULUS 

(1) None 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

REACTION TO TACTILE STIMULUS 

(1) None 
(2) Orienting
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

REACTION TO AUDITORY STIMULUS 

(1) Hone 
(2) Orienting
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

I 

O(VEBICLE, SALI!IE) 

N 8 

!I 8 

R 0 

R 0 


MEAN 1.0 


If 2 

!I 6 

If 0 

N 0 

!I 0 


MEAN 1.8 


N 2 

R 6 

R 0 

R 0 

R 0 


MEAN 1.8 


If 0 

R 1 

If 7 

If 0 

R 0 


HlWf 2.9 


IV 

200(IDPII) 

8 

8 

0 

0 


1.0 


2 
6 
0
0. 
0 

1.8 

•4 

0 
0 
0 

1.5 

3 

•1 

0 

0 


2.1 

(nl • score assigned to graded teet items. 
a. Dosage occurred once daily for nine days in Group I and once daily for three day• in Group IV. 
b. The exlllllination was conducted before dosage on day 7 of dosage in Group I and day 4 postdoeage in Group IV. 



- -

PROTOCOL 012-0141 lmJROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES lft Crl1CD('l'M)BR VAF/Plua('l'M) RATS 

TABLB 1 ( PAGB 5) 1 FU!ICTlORAL OBSERVATIORAL BATTERY - SUMMARY 

DOSAQ! GROUP 	 I IV 

DOSAGE (HG/~0/DAY)a 	 O(VEBICLE, SALllQ!) 200(IDPR) 

TEST SESSIOR 2b 

RATS TESTED 	 II 8 8 

JIEACTIOR TO TAIL PIRCB 

(1) !lone 	 II 1 1 
(2) Oriantinq 	 6 5 
(3) Startle 	 "tl 0 0 
(4) More energetic reaction 	 tl 1 2 
(5) 	Attack• II 0 0 

HEAR 2.1 2 •• 

VISUAL PLACING RESPONSE 

(1) Barly extenaion 	 II 8 8 
(2) Extenaion after contact 	 II 0 0 
(3) 	Ro extension II 0 0 

HEAR 1.0 1.0 

AIR RlGBTIRO REBPORBE 

(1) Landa with all teet on the ground II 7 	 5 
(2) Uncoordinated landing 	 II 1 3 
(3) 	Landa on back II 0 0 

HEAR 1.1 1.• 

RO PUPILLARY RESPORSB c 	 II 0 1 

ORIP-STREIIGTB FORELIMB (OJ 

HaxiJDWI (HALE) HEAR f S.D. 1062 • 196 856 t 363 

Maxi=u= (FEMALE) HEAR I S.D. 1so I 32o 662 I 302 


Average (HALl!) HEAR ! S.D. 93. + us 778 + 308 

Average (FEMALE) HEAll !. S.D. 597 I 212 !559! 247 


ORIP-STREIICTB BIRDLIHB (0) 

HaximWI (HALE) 	 HEAR t S.D. 756 t 195 
HaxiiiiWI (FEMALE) 	 HEAll t S.D. 569 ! 96 ~~=! ~~~ 
Average (HALE) HEAR t S.D. 703 + 2U 609 t 199 
Average (FEMALE) HEAR t S.D. 5U I 103 609! U6 

LARDIRO FOOT SPLAY AVERAGE (CH) 	 HEAR !. S.D. 7.3 ! 1.3 8.3 ! 2.6 

BODY WEIGHT (HALl!) 	 HEAR t S.D. U9 t 60 364 + 59 
BODY WEIGHT (FEMALE) 	 HEAR :£ S.D. 2&9 + •a 260 + 26 
(n) • Score aaalgned to graded teat Items. 
a. Dolaga occurred once daily for nine daya in Group I and once daily for three day• in Group IV. 
b. The examination w•• conducted before do1age on day 7 of doaage in Group I and day • poatdoaage in Group IV. 
c. Miolia occurred in 0/8 rata in Group I and 1/8 rata in Group. IV. 



PROTOCOL 012-0U: NEURO'l'OXICI'l'Y EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD('l'M)BR VAF/PlUI('l'M) RATS 

TABLE 1 (PAGE 6): FUNCTIONAL OBSERVATIONAL BA'l"l'ERY -SUMMARY 

DOSAGE GROUP 

DOSAGE (HG/~G/DAY)a 

TEST SESSION 3b 

RATS TESTED 

BOMB CAGE BEHAVIOR 

Sleeping
Awake, I111m0b1le 
Not'IDill IIIOVelllent 
Unu•ual posture, tonic convulsion 
Unusual behavior 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

None 
Stereotyped behavior 
Bizarre behavior 
'l'Witche• or tre111ora in lilllba 
Whole body tre1110re or apaa111s

Unu•uel posture 

Tonic~clonic seizure 


REACTION TO llD«WAL 

(1) Baaily re~~~oved 
(2) Vocalization, no resietance 
(3) Run• or freezes (follows hand) 
(4) Tail or throat rattles 

REACTION TO HANDLING 

(1) Quiet, no reaietance 
(2) Vocalization, no resistance 
(3) Tense 
(4) Squirming 

!IEAltS (MALE) 
!IEAltS (FEMALE) 

R 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 

N 

N 

N 

R 


MEAN 


N 
N 
R 
N 

MEAN 

MEAN + S.D. 

MEAN ! S.D. 


I 

D(VEHICLE, SALINE) 

8 

3 
3 
2 
0 
0 

B 
0 
0 
0 
0 
0 
0 

6 

1 

1 

0 


1.4 


8 

0 

0 

0 


1.0 


3.5 + 1.9 
7.2! 5.8 

IV 

200(IDPII) 

8 

5 
2 
1 
0 
0 

7 
1 
0 
0 
0 
0 
0 

8 

0 

0 

0 


1.0 


8 

0 

0 

0 


1.0 


2.0 + 1.8 
3.2 ! 3.3 

2.2 + 1.7• 
1.2 .+ 1.9 

(n) • Score aeelgned to graded teat items. " " 
a. Dosage occurred once daily for nine daye in Group I and once daily for three days in Group IV. 
b. The exa111ination was conducted before dosage on day 4 poetdoeage in Group I and day 10 postdoeage in Group IV. 
c. Observation made at the ho111e cage.

" Significantly different from the vehicle control group value (P~0.05). 




PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/P1ue(TM) RATS 

TABLE 1 (PAGE 7): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP I 


DOSAGE (MG/JtG/DAY)a O(VEBICLB, SALINE) 200(IDPJ) 


TEST SESSION 3b 

RATS TESTED 

URilfB POOLS (MALE) 
URINE POOLS (FEMALE) 

LEVEL OF ANOUSAL 

(1) Very low (stuporous) 
(2) Low (sluggish)
(3) Apparently normal 
(4) Bigh (audden startle)
(5) Very high (sudden running, vocalization) 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

Hone 

Stereotyped behavior 

Bizarre behavior 

TWitches or tremors in limbe 

Whole body tremors or spasms 

Unuaual posture
Tonic-clonic seizure 

GAIT PATTERN 

Apparently normal 
Ataxic 
Exaggerated movements 
Spastic, tip-toe 
Duck-walk 
Scbsore gait 

(limbe splayed) 

SEVERITY OF GAIT ABNORMALITY 

(1) Normal 
(2) Slight
(3) Moderate 
(4) Severe 

N 8 8 

MEAN ! S.D. 
MEAN ! S.D. 

2.2 + 2.1 
0.2 ! 0.5 

2.5 + 1.3 
1.0 ! 0.8 

N 0 0 
N 1 1 
II 7 7 
N 0 0 
N 0 0 

MEAN 2.9 2.9 

II 8 5 
N 0 3 
R 0 1 
R 0 0 
R 0 0 
R 0 0 
R 0 0 

R 8 7 
R 0 1 
R 0 0 
II 0 0 
R 0 0 
R 0 0 

R 8 7 
R 0 1 
R 0 0 
R 0 0 

MEAN 1.0 1.1 
(n) • score assigned to graded test items. 
a. Dosage occurred once daily for nine days in Group I and once daily for three daya in Group IV. 
b, The examination was conducted before dosage on day 4 postdoaage in Group I and day 10 poatdoaage in Group IV. 
c. Obaervation made in the open field. 

IV 



PRO'l'OCOL 012-0U: NEURO'l'OXICITY EVALUATION OF POSITIVE CON'l'ROL SUBSTANCES IN CrltCD(TH)BR VAF/Plua(TH) RATS 

'!'ABLE 1 (PAGE 8) : FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP I IV 

DOSAGE (MG/KG/DAY)a O(VEHICLE, SALINE) 200(IDPR) 

TEST SESSION 3b 

RATS TESTED 8 8 

PALPEBRAL CLOSURE 

(1) Wide open 
(2) Slightly drooping 
(3) Balf cloaed 
(4) C0111pletely abut 

II 
II 
N 
N 

MEAN 

8 
0 
0 
0 

1.0 

7 
1 
0 
0 

1.1 

PROMIRBIICB OF THE BYE 

llormal II 8 8 
lxophthalmoa
Enophthalmoa 

II 
II 

0 
0 

0 
0 

LACRIMATIOII 

(1) llo exce11e 
(2) Excess at ~rgin 
(3) Persistent dampness 
(4) Extends beyond ~rgin 

II 
II 
lf 
lf 

MEAN 

8 
0 
0 
0 

1.0 

8 
0 
0 
0 

1.0 

SALIVATION 

(1) Ro excess 
(2) Slight wetness at ~rgin 
(3) Wetneaa 1/4 to 1/2 eub~illary 
(4) Wetness over entire eub~illary 

" " " lf 
MEAN 

8 
0 
0 
0 

1.0 

8 
0 
0 
0 

1.0 

PILOERECTIOII PRESENT " 0 0 

RESPIRATION ABNORMAL If 1 1 
(n) • Score aedgned to graded teat Item. 
a. Dosage occurred once daily for nine days in Group I and once daily for three days in Group IV. 
b. The examination wae conducted before douge on day 4 poatdoeage in Group I and day 10 po1tdoaage in Qroup IV. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE COIITROL SUBSTANCES IH Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 9): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE CROUP 

DOSAGE (MG/XG/DAY)a 

TEST SESSIOII 3b 

RATS TESTED 

APPEARMCE 

(1) Clean and groomed 
(2) Unkempt 
(3) Stained by urine or fecea 

REACTION TO VISUAL STIMULUS 

(1) !lone 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

REACTIOR TO TACTILE STIMULUS 

(1) Rene 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

REACTION TO AUDITORY STIMULUS 

(1) Rene 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

I 

O(VEBICLE, SALIRE) 

R e 

R e 

N 0 

!I 0 


MEAR 1.0 


R 1 

R 7 

!I 0 

R 0 

!I 0 


MEAR 1.9 


R 2 
R 6 

R 0 

R 0 

R 0 


MEAN 1.8 


R 1 

R 3 

R 4 

R 0 

R 0 


MEAN 2.4 


IV 

200(IDPR) 

e 

e 
0 
0 

1.0 

1 
7 
0 
0 
0 

1.9 

3 
5 
0 
0 
0 

1.6 

2 
2 
c 
0 
0 

2.2 
(n) • Score aaaigned to graded test items. 
a. Doaage occurred once daily for nine days in Group I and once daily for three days in Group IV. 
b. The examination was conducted before doaage on day C poatdoaage in Group I and day 10 p,ostdoaage in Group IV. 



PROTOCOL 012~014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IR CrliCD(TH)BR VAF/Plua(TH) RATS 

TABLE 1 (PAGE 10) 1 FUNCTlO!IAL Ol!SERVATIOHAL BATl'I!RY - SUMMARY 

DOSAGE OROUP I IV 

DOSAGE (HO/~O/DAY)a O(Vl!BICL!, 8ALIII'I) 200(IDPII) 

TEST SESSIOII 3b 

RATS TESTED 8 II 

REACTION TO TAIL PIIICB 

(1) Rona 
(2) Orientin; 
(l) Starth 
(4) Hare enar;etlc reaction 
( 5) Attack• 

2 
3 
1 
2 
0 

2.4 

1 
5 
1 
1 
0 

2.2 

VISUAL PLACI!IO R!SPO!ISI! 

(1) !arly extenalon 
(2) Exten1ton after contact 
(3) llo exten11on 

!I 
If 
If 

HEAR 

8 
0 
0 

1.0 

1 
1 
0 

1.1 

AIR RIGHTI!IO R!SPO!ISE 

(1) Landa with all feet on 
(2) Uncoordinated landin;
(3) Lande on back 

the ;round R 
If 
II 

HEAR 

1 
1 
0 

1.1 

5 
z 
1 
1.!1 

RO PUPILLARY RESPOIISE c R 0 1 

GRIP•STREROTB FORELIMB (0) 

11aximwa (HALl)
HaxiiiiWII (FEMALE) 

HEAR i 
HEAR i 

S.D. 
S.D. 

918 t 
662 ! 

lU 
192 

656 t 210 
519! 194 

Average (HAL!)
Average (FBHAL!) 

HEAR i 
HEAR i 

S.D. 
S.D. 

859 t 166 
606! 232 

600 + 170 
41111 ! 1110 

CRIP•STREROTB BI!IDLIHB (0) 

Haximull (HAL!)
Maximum (FEMALE) 

HEAR .!. S.D. 
HEAR i B.D. 

1125 t 
575 ! 

3711 
102 

656 t 216 
606 '! 109 

Average (HAL!)
Avenge (FEMALE) 

MllA!I ! 
HEAR i 

B.D. 
S.D. 

709 + 2U 
519 ! 111 

606 + 189 
556! 95 

LAifDIRO FOOT SPLAY AVERAGE (CM) HEAR i S.D. 6.3 i 1.1 8.1 ! 3.1 

BODY WEIGHT 
BODY WEIGHT 

(HAL!)
(FEMALE) 

HEAR ! 
HEAR ! 

S.D. 
S.D. 

462 + 62 
298 t C9 

3811 t 
268 t 

= 

73 
32 

(n) • Score aea!gned to graded test items. 
a. Dosage occurred once daily for nine day• in Croup I and once dally for three daye in croup IV,
b. The examination waa conducted before do1age on day 4 postdoaa;e in croup I snd day 10 po1tdo11g11 in Croup IV. 
c. Hlod• occurred 1n 0/8 rau 1n croup I and 118 rats in Croup IV. 



PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGB 1): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

vIIDOSAGE GROUP 

O(VEBICLE, CORII OIL) 7 5 (CARBARYL) DOSAGE (MG/JtG/DAY)a 

TEST SESSION 2b 

RATS TESTED 

HOME CAGB BEHAVIOR 

Sleeping
Awake, Immobile 
Ror1111l 1110vement 
Unusual posture, tonic convulsion 
Unusual behavior 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

Hone 
Stereotyped behavior 
Bizarre behavior 
TWitches or tremors in limbe 
Whole body tremors or apaama 
Unuaual posture
Tonic-clonic seizure 

JIEACTIOR TO REMOVAL 

(1) BasilJ removed 
(2) Vocal zation, no resistance 
(3) Runs or freezao (follows hand) 
(t) Tail or throat rattles 

IIEACTIOR TO IWIDLING 

(1) QUiet, no resiRtance 
(2) Vocalization, no resistance 
(3) Tense 
(t) squirming 

JIEARB (MALE) 
JIEARB (FEMALE! 
FECAL BOLUSES (MALE) 

N 

N 
N 
N 
R 
N 

N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 

MEAN 

N 
N 
R 
N 

MEAN 

MEAH + S.D. 

MEAH ! B.D. 


MEAN + S.D. 

B B 

3 2 
5 5 
0 1 
0 0 
0 0 

8 5 
0 0 
0 0 

2 
0 1 
0 0 
0 

0 

0 

8 
0 
7 

0 
1 0 

00 
1.01.2 

e a 
0 0 

0 0 

0 0 


1.0 1.0 


0.5 t 0.6 0.2 + 0.5 
0.2 ! 0.5 0.5 ! 1.0 

1.0 + 2.0 0.0 + 0.0 
FECAL BOLUSES (F~B!,~~~~~-r.~=-------------~MEAH==~!~S~·~D~·----------------------------1~·~2~!~2~·~5~---------------------~0.~0~!~0~·~0~--------­
(n) • Score assigned £o graded teat ltems. 
a. Dosage occurred once. in Group II and 1 hour postdo•age in Group v.b. The examination •11ae conducted approximately 5.5 hours postdoeage 
c. Observation made at the home cage. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plns(TM) RATS 

TABLE 1 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - BUMMIIRY 

DOSAGE GROUP II v 

DOSAGE (MG/KG/DAY)a O(VESICLB, COM OIL) 7 5 (CARBARYL) 

TEST SESSIO!I 2b 

RATS TESTED 

HOME CAGE BEHAVIOR 

Sleeping
Awake, !1m110bile 
!lotllllll 1110vement 
Unueual p·oatura, tonic convu1aion 
Unusual behavior 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

None 
Stereotyped behavior 
Bizarre behavior 

Twitches or tremors in li~s 

Whole body tremors or spssms

Unusual posture

Tonic-clonic seizure 

IIEACTIO!f TO REMOVAL 

(1) Easili removed 
(2) Vocal zation, no resistance 
(3) Rune or freezes (follows hand) 
(4) Tail or throat rattles 

IIEACTIO!f TO BANDLIIIG 

(1) Quiet, no resistance 
(2) Vocalization, no resistance 
(3) Tense ' 
(4) Squirming 

IIEARS (MALE) 
IIEARS (FEMALE) 

FECAL BOLUSES (MALE) 
FECAL BOLUSES (FEMALE) 

N 

R 
R 
R 
R 
R 

R 
!I 
!I 
!I 
R 
R 
R 

!I 
!I 
R 

R 


MBAR 


R 

R 

R 

R 


MEAII 


MEAN + S.D. 
MEAN ! B.D. 

MEAII + S.D. 

MEAN + S.D.
= 

8 8 

3 2 
5 5 
0 1 
0 0 
0 0 

8 5 
0 0 
0 0 
0 2 
0 1 
0 0 
0 0 

7 8 
0 0 
1 0 
0 0 

1.2 1.0 

8 8 
0 0 
0 0 
0 0 

1.0 1.0 

0.5 + 0.6 0.2 ! 0.5 
0.2 ! 0.5 0.5 ! 1.0 

1.0 + 2.0 o.o ! o.o 
1.2 + 2.5 o.o + o.o 

= = 
(n) • score assigned to graded test items. 
a. Dosage occurred once. 
b. The examination was conducted approximately 5.5 hours postdosage in Group II and 1 hour poatdoaage in Group v. 
c. Observation zade at the home cage. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 1 (PAGE 2) : FUNCTIOKAL OBSERVATIOKAL BATTERY - SUMMARY 

DOSAGE GROUP II 


DOSAGE (MG/KG/DAY)a O(VBBICLE, CORN OIL) 75 ( CAIU!ARYL) 


TEST SESSION 2b 

RATS TESTED " 8 8 

URINE POOLS 
URINE POOLS 

(MALE) 
(FEMALE) 

MEAN + S.D. 
MEAN ! S.D. 

1.0 + 0.8 
1.0 ! 0.8 

2.5 + 1.3 
3.2 ! 1.9* 

LEVEL OF AROUSAL 

(1) Very low (stuporous) 
(2) Low (sluggish) 
(3) Apparently normal 
<•l High (sudden startle)
(5) Very high (sudden running, vocalization) 

... 
N 
R 
... 
... 

MEAN 

0 
3 
5 
0 
0 

2.6 

0 
6 
2 
0 
0 

2.2 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

None ... 7 1** 
Stereotyped behavior 
Bizarre behavior 

N ... 0 
0 

0 
0 

TWitches or tremors in limbs N 0 7** 
Whole body tremors or spasms
Unusual posture
Tonic-clonic seizure 

N 
... ... 

1 
0 
0 

0 
0 
0 

GAIT PATTERN 

Apparently normal 
Ataxic 

... 
N 

8 
0 

6 
0 

Exaggerated movements 
Spastic, tip-toe
Duck-walk 

(limbs splayed) N 
R 
N 

0 
0 
0 

1 
1 
0 

Scissors gait N 0 0 

SEVERITY OF GAIT ABNORMALITY 

(1) Normal 
(2) Slight
(3) Moderate 
1•1 Severe 

N 
R ... 
R 

8 
0 
0 
0 

6 
0 
2 
0 

MEAN 1.0 1.5 
(n) 
a. 

K Score assigned tO graded test items. 
D,ossge o,ccurred once. 

b. The examination was conducted approximately 5.5 hours postdosage in Group II and 1 hour poatdosage in Group v. 
c. Observation made in the open field.
* significantly different from the vehicle control group value (P~O.OS). 

** significantly different from the vehicle control group value (P~0.01). 

v 



PRO'l'OCOL 012-0U: NEtmOTOXlCI'l'Y EVALUATION OF POSITIVE CONTROL SUl!STANCES IN Crl:CD(TM)BR VAF/Plua(TM) RATS 

TABLE 1 (PAGE 3): FUNCTIOIIAL OBSERVATlOIIAL BATTERY " SUMMARY 

DOSAGE GROUP 11 v 

DOSAG! (MG/!G/DAY)a O(VEBICLE, COM OIL) 7 5 C CA!UIARYL I 

'l'EST SESSIOif 2b 

RATS 'l'ESTED 8 8 

PALPEBRAL CLOSURE 

(1) Wide open N 3 8 
(2) Slightly drooping N c 0 
( 3) Half clo~ed R 1 0 
(C) completely shut R 0 0 

MEAN 1.8 1.0** 

PROMINENCE OP THE BYE 

Korllllll R 8 8 
1xophthal1110s R 0 0 
Enophthalmos R 0 0 

LACRIHATIOII 

( 1) No excen R 8 3 
(2) Bxcess at margin R 0 3 
(3) Persistent dampneaa R 0 2 
(C) Extends beyond margin !I 0 0 

MEAN 1.0 1.9• 

SALIVATION 

(1) No exce11 R 8 2 
(2) Slight wetness at margin R 0 1 
(3) Wetness 1/C to 1/2 submaXillary R 0 2 
(C) Wetnell over entire aubmaXillary II 0 3 

MEAN 1.0 2.8** 

PILOERECTION PRESENT II 0 0 

RESPIRATION ABNORMAL R 2 3 
(n) • score assigned to graded test Item. 
a. Doaage occurred once. 
b. The examination was conducted approximately 5.5 hours postdoaage in Group II and 1 hour poatdosage in Group v. 

• Significantly different from the vehicle control group value (P~0.05).

•• Significantly different from the vehicle control group value (P~O.Ol). 




PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 4): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP 

DOSAGE (MG/~G/DAY)a 

TEST SESSIO!f 2b 

RATS TESTED 

APPEARANCE 

(1} Clean and groomed 
(2) Unkempt 
(3) Stained by urine or fecea 

REACTION TO VISUAL STIMULUS 

(1) Ilona 
(2) Orienting

(3} Startle 

(4) More energetic reaction 
(5) Attacks 

REACTION TO TACTILE STIMULUS 

(1) Ifone 
(2) Orienting 
(3) startle 
(4) More energetic reaction 
(5) Attack& 

REACTION TO AUDITORY STIMULUS 

(1) None 
(2) Orienting 
(3) startle 
(4) More energetic reaction 
(5) Attacks 

II v 

O(VEHICLE, COM OIL) 75(CARBAR!'L) 

8 8 

If 8 7 
If 0 0 
If 0 1 

MEAN 1.0 1.2 

If 4 6 
II 3 2 
If 1 0 
If 0 0 
If 0 0 

MEAN 1.6 1.2 

II 4 6 
If 4 2 
If 0 0 
If 0 0 
If 0 0 

MEAN 1.5 1.2 

If 0 3 
If 0 1 
N 8 4 
II 0 0 
N 0 0 

MEAN 3.0 2.1* 
(n) • score assigned to graded test items. 
a. Dosage occurred once. 
b. The examination was conducted approximately 5.5 hours poetdosage in Group II and 1 hour postdoeage in Group v. 

* significantly different from the vehicle control group value (P~0.05). 



PROTOCOL 012-0lCt IIEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IK CrltCD('l'H)BR VAF/Plue('l'H) RATS 

TAIILB 1 (PAQS 5) I FUftCTIOIIAL OBSERVATIONAL BATTERY - SIIMHJUIY 

003AQI QROUP II v 

DOSAO! (MQ/KQ/DAY)a O(VBlUCLI, COM OIL) 7 5 (CAIUWIYL I 

TI!ST SBSSIOK 2b 

RATS TESTED 1!1" 
RRACTIOR TO TAIL PIKCB 

(1) Ilona R 1 7 
(2) Orienting If 4 1 

Ill Startle If 1 0 

(4) More energetic reaction R 2 0 
(5) Attach If 0 0 

MEAN 2.5 1.1** 

VISUAL PLACING RESPOKBB 

(1) larly exten1ion R 3 
(2) Bxten•ion efter contact 0• 3 
(l) Ko axtenelon If " 0 2 

MEAl! 1.0 1.9** 

AIR RiaJ!TIIIQ IUISPOifBB 

(1) Lande with all feet on the ground If 7 
(2) Uncoordinated landing R 1 
(3) Lande on back If 0 

MEAl! 1.1 

lfO PUPILLANY RIBPOifS! a If 1 4 

GRIP-BTRIRGTII FORELIMB (G) 

MU!IIIWI (MAL!) MEAN + B.D. 719 + 109 712 + 212 
MU!IIIWI (FEMALE) MEAN ! B.D. 706 ! 391 !162! 190 

Average (MAL!) MEAN + B.D. 6!19 + 19 !194 + 201 

Average (FEMALE) MEAl! :t S.D. 621! 332 466! us 


GRIP-STRIRGTII DIKDLIMB (G) 

MIIXliiiWI (MAL!) MEAN + S.D. eoo + uo 781 • 335 
MUiiiiWI (FEMALE) MEAN ! B.D. 606 ! 120 731 ! 166 

Average (MAL!) MEAN + S.D. 734 + 1611 712 • 2811 

Average (FEMALE) MEAN ! B.D. !553! 89 625 ! 123 


LANDINO FOOT SPLAY AVERAGE (CM) MEAN !; B.D. 1.0 .t. o.e 1.1! 1.9 

BODY WEiaJ!T (MAL!) MEAN + s.D. 486 + 36 495 + 45 

BODY WEIGBT (FEMALE) MEAN ! s.D. 310! 49 291 + 46
-(n) • Score assigned to graded teet Items. 
a. Doug a o,ccurred once. 
b. The examination wa1 conducted approxi~ately 5.5 hour• postdo1age In Group ll and 1 hour poetdoeage in Group v. 
a. Mioeh occurred in 0/8 rata in Group U and 5/8 rate in Group v.
* Significantly different fr0111 the vehicle control group value (1'~0.05). 

u Significantly different fr0111 the vehicle control group value (P~0.01). 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 

TABLE 1 (PAGE 1) : FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP 

DOSAGE MG/~G/DAY)a 

TEST SESSION 2b 

RATS TESTED 

HOME CAGE BEHAVIOR 

Sleeping
Awake, IIIDI!Obile 
Normal movement 
unusual posture, 
unusual behavior 

tonic convulsion 

N 
N 
II 
N 
N 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

None 
Stereotyped behavior 
Bizarre behavior 
TWitches or tremors in limbs 
Whole body tremors or spasms 
unusual posture
Tonic-clonic seizure 

N 
II 
II 
N 
N 
N 
N 

REACTION TO REMOVAL 

(1) Easily removed 
(2) Vocalization, no resistance 
(3) Runs or freezes (follows hand)
(4) Tail or throat rattles 

H 
R 
R 
R 

MEAN 

REACTION TO HANDLING 

(1) Quiet, no resistance 
(2) Vocalization, no resistance 
(3) Tense 
(4) Squirming 

N 
N 
H 
N 

MEAN 

REARS 
REARS 

(MALE)
(FEMALE) 

MEAN + S.D. 
MEAN ! S.D. 

n • core ass gne o gra e es 

MEAN + S.D. 
MEAN +S.D. 

II 

O(VEBICLE, CORN OIL) 

8 

3 
5 
0 
0 
0 

8 
0 
0 
0 
0 
0 
0 

7 
0 
1 

0 


1.2 


8 
0 
0 

0 


1.0 


0.5 + 0.6 
0.2 ! 0.5 

1.0 + 2.0 
1.2 + 2.5 

VI 

75 DDT 

8 

3 
4 
1 
0 
0 

li 
0 
0 
0 
2 
0 
0 

7 
0 
1 
0 

1.2 

8 
0 
0 
0 

1.0 

2.5 + 1.3• 
0.2 ! o.s 
1.5 + 1.7 
0.2 + o.s 

ems. 
a. Dosage occurred once.
b. The examination was conducted approximately 5.5 hours postdosage. 
c. Observation made at the home cage.* Significantly different from the vehicle control group value (P~0.05). 



PRO'l'OCOL 012-0U: NEURO'l'OXICl!I'Y EVALUATION OF POSITIVI! CONTROL SUBSTANCES IN Crl:CD('l'M)BR VAF/Plus('l'M) RATS 

TABLE 1 (PAGE 2)1 FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP II VI 

DOSAGE (MG/1'\G/DAY)a O(VEHICL!, COM OIL) 75(DDT) 

TEST SBSSIO!f 2b 

RATS TESTED R 8 8 

URitiB POOLS 
URitiB POOLS 

(MALE) 
(FEMALE) 

MEAtf !, S.D. 1.0 + 0.8 
1.0 ! 0.8 

2.5 + 1.0 
1.8 ! 1.2 

LEVEL OF AROUSAL 

(1) Very low (etuporoua)
(2) Low (eluggieh)
(3) Apparently normal 
1•1 High (sudden startle)
(5) Very high (sudden running, vocalization) 

N 
N 
N 
N 
If 

MEAtf 

0 
J 
5 
0 
0 

2.6 

0 
0 
8 
0 
0 

3.0 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

Ifone 
Stereotyped behavior 
Bizarre behavior 

N 
N 
If 

7 
0 
0 

•0 
0 

Tltitches or treli!Ors in limbe If 0 1 
Whole body tre1110rs or apsams
Unusual posture
Tonic-clonic seizure 

N 
N 
N 

1 
0 
0 

3 
0 
0 

OAITPATTEM 

Apparently normal 

Ataxic 

EXaggerated 1110vemente (limbe splayed) 
Spastic, tip-toe
Duck-walk 
Scieeore gait 

SEVERITY OF GAIT ABNORMALITY 

(1) Normal 
(2) Slight 
(l) Moderate 

1•1 Severe 


(n) • score aea!gned to graded teet items. 
a. Dosage occurred once. 

8 
0 
0 
0 
0 
0 

8 
0 
0 
0 

1.0 

8 
0 
0 
0 
0 
0 

8 
0 
0 
0 

1.0 

b. The examination waa conducted approximately 5.5 hours poetdoeage. 
c. Obaervation made in the open field. 



PROTOCOL 012-014: REUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 3) : FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP 

DOSAGE (HG/,G/DAY)a 

TEST SESSIO!f 2b 

RATS TESTED 

PALPEBRAL CLOSURE 

(1) Wide open
(2) Slightly drooping 
(3) Halt: closed 
(4) Completely shut 

PROMINENCE OF THE EYE 

!formal 

Exophthalmos

Enophthalmos 


LACRIMATIO!f 

(1) !fo excess 
(2) Excess at margin 
(3) Persistent dampneaa
(4) Extends beyond margin 

SALIVATION 

(1) Ro exceaa 
(2) Slight wetness at margin
(3) Wetness 1/4 to 1/2 submaxillary
(4) Wetness over entire submaxillary 

PILOERECTION PRESENT 

RESPIRATIO!f ABNORMAL 

II 

O(VBBICLE, COR!f OIL) 

If 8 

N 3 

If 4 

R 1 

R 0 


MEAN 1.8 

N 8 

If 0 

N 0 


N 8 

R 0 

N 0 

!f 0 


MEAN 1.0 

R 8 

!f 0 

N 0 

N 0 


MEAN 1.0 

R 0 

R 2 

VI 

75(DDT) 

8 

7 
1 
0 
0 
1.1* 

8 
0 
0 

8 

0 

0 

0 


1.0 


8 

0 

0 

0 


1.0 


0 


0 

(n) • Score assigned to graded teat item. 
a. Dosage occurred once. 
b. The examination was conducted approximately 5.5 hours poatdosage.
• Significantly different from the vehicle control group value (P~O.OS). 



PROTOCOL 012-01': NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 'l 1 FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

DOSAGE GROUP 

DOSAGE (MG/lG/DAY)a 

TEST SESSIOK 2b 

RATS TESTED 

APPJWWfCE 

(1) Clean and groomed 
(2) Unki!IIIIPt 
(3) Stained by urine or feces 

REACTION TO VISUAL STIMULUS 

(1) None 
(2) Orienting 
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

REACTION TO TACTILE STIMULUS 

(1) None 
(2) Orienting
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

REACTION TO AUDITORY STIMULUS 

(1) ltone 
(2) Orienting 
(3) Startle 
(«) More energetic reaction 
(5) Attacks 

N 

N 

N 


MEAN 


N 
N 
R 
R 
R 

MEAN 

R 

R 

N 
R 
R 


MEAN 


R 
R 
R 
II 
R 

MEAN 

II VI 

O(VEBICLE, COM OIL) 75(DDT) 

8 8 

8 II 
0 0 
0 0 

1.0 1.0 

'3 ••1 0 
0 0 
0 0 

1.6 1.5 

' ••0 0 ' 
0 0 
0 0 

1.5 1.5 

0 0 
0 1 
8 7 
0 0 
0 0 

3.0 2.9 
(n) • Score assigned to graded test Items. 
a. Dosage occurred once. 
b, The examination was conducted approximately 5.5 hours poatdoaage. 



PRO'l'OCOL 012-DHI IIEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTAIICES Ill Crl:CO(TH)BR VAF/Plu8(TH) RATII 

TABLE 1 (PAGE 5) 1 FUIICTIOIIAL OBSERVATIOIIAL BATTERY - SUMMARY 

1I VIDOSAGE GROUP 
O(VEBICLE, ~ OIL) 75(DDT)DOSAGE (MG/KG/DAY)a 

TEST SESSIOII 2b 

RATS TESTED II 

REACTIOII TO TAIL PIIICB 

(1) Ilona 
(2) Orienting 
(3) lltartle 
(t) Hare energetic reaction 
(5) Attacks 

" II 
II 
II 
II 

MEAl! 

VISUAL PLACING REBPOIISE 

(1) Early exten•ion 
(2) Extension after contact 
(3) Ito exten•ion 

II 
II 
II 

HElUf 

AIR RIGBTIIIG RESPOIISE 

(1) Landa with all feet on 
(2) Uncoordinated landing 
(3) Land• on back 

the ground II 
II 
II 

HElUf 

110 PUPILLARY RESPORB! c II 

GRIP-STREIIGTB FORELIMB (G) 

Hadmum (HAL!)
Maximum (FEMALE) 

HElUf t S.D. 
MEAR I s.o. 

Average (HALE)
Average (FEMALE) 

HEAl! + S.D. 
HEAR I s.o. 

GRIP-STRENGTH BIIIDLIMB (G) 

Maximum (HALE)
HaxiiiiWI (FEMALE) 

HEAl! + S.D. 
HEAl! I s.D. 

Average (HALE)
Average (FEMALE) 

HEAl! • s.o. 
HEAR I s.o. 

LAIIOIIIG FOOT SPLAY AVERAGE (01) HIWf! s.o. 

BODY WEIGHT 
BODY WEIGHT 

(HAL!)
(FEMALE) 

HEAl! + S.D. 
HEAl! 'f B.D. 

= 

II 

•1 

1 
2 
0 

2.5 

II 
0 

0 


1.0 


7 
1 
0 

1.1 

1 

719 t 109 
1o6 I 3911 

659 + 89 
6211 I 332 

eoo + uo 
6o6 I 120 

73t • 1611 
553 I e9 

1.0! o.ll 

tB6 + 36 
310 + t9= 

II 

0 
!5 

1 

2 

0 


2.6 


II 
0 
0 

1.0 

7 
1 
0 
1.1 

0 

719 t 2U 
631 I 255 

6U + 215 
531 I 1116 

6!56 + U2 
59t I 1110 

591 • 157 
522 I u• 
7.!5! 1•• 

t52 + 68 
295 + 29-

(n) • Score assigned Eo graded test items. 
a. Doeage occurred once. 
b. The examination va• conducted approximately 5.5 hour• po•tdo•age. 
c. Hio•i• occurred in 0/11 rata in Group II and 1/11 rat• in Group VI. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CO!fTl\OL SUBSTANCES IN Crl:CD(TM)BR VAF/Plue(TM) RATS 

TABLE 1 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - SUMMl\RY 

DOSAGE OROUP II VII 

DOSAGE (MC/lQ/DAY)a O(VEHICLE, CORN OIL) TRIADIMUOK 

TEST SESSION 2b 

RATS TESTED 

HOME CAGE BEHAVIOR 

Sleeping
Awake, I111111obile 

Hot1114l movement 

Unusual posture, tonic convulsion 
Unusual behavior 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

Hone 
Stereotyped behavior 
Bizarre behavior 

Twitchell or tremors in limbe 

Whole body tremors or epaama
Unusual poeture 
Tonic-clonic eeizure 

REACTION TO REMOVAL 

(1) Easily re=oved 
(2) Vocalization, no resistance 
(3) Rune or freezes (follows hand) 
(4) Tail or throat rattles 

REACTION TO HARDLllfQ 

( 1) Quiet, no redetance 
(2) Vocalization, no resistance 
(3) Tense 
(4) SqUii'llling 

REARS (MALE) 
REARS (FEMALE) 

FECAL BOLUSES (MALE)
FECAL BOLUSES (FEMALE) 

H 
H 
H 
H 
H 

H 
H 
If 
If 
If 
If 
If 

N 
N 
N 
R 

HEAR 

If 

R 

R 
R 

HEAR 

HEAR + S.D. 
HEAR t S.D. 

HEAR + S.D. 
HEAR .+S.D. 

8 8 

3 1 
!5 2 
0 !5** 
0 0 
0 0 

8 II 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

7 6 
0 0 
1 2 
0 0 

1.2 1.!5 

8 6 
0 0 
0 2 
0 0 

1.0 1.!5 

0.!5 + 0.6 0.!5 + 1.0 
0.2 ! 0.5 4.5 ! 3.0* 

1.0 + 2.0 2.5 + 2.6 
1.2 .+ 2.5 0.5 .+1.0 

(n) • score assigned to graded test Items. 
a. Delage occurred once. 
b. The examination was conducted approxi11111tely 5.5 houri p·cltdoaage in Group Il and 2 hours poatdosage in Croup VII. 
c. Observation 11111de at the home cage.
* Significantly diffe.rent frOlll the vehicle control ;roup value (P~O. 05).


** Significantly different fr0111 the vehicle control group value (p~0.01). 




PROTO,COL 012-0U: NEURal'OXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plua(TM) RATS 

TABLE 1 (PAGE 2): FU!ICTIORAL OBSERVATIONAL BATTERY - SUMMARY 

II VIIDOSAGE GROUP 

O(VEBICLE, CORK OIL) TRIADIMEFOftDOSAGE (MG/KG/DAY)a 

TEST SESSION 2b 

RATS TESTED 

URINE POOLS (MALE) 
URINE POOLS (FEMALE) 

LEVEL OF AROUSAL 

(1) Very low (•tuporoua)
(2) Low (sluggish) 
(3) Apparently normal 
(4) High (sudden startle)
(5) Very high (sudden running, vocalization) 

BEHAVIORAL OR POSTURAL ALTERATIONS c 

None 
Stereotyped behavior 

Bizarre behavior 

~itches or tremors in limbs 

Whole body tremors or spasms 

Unusual posture

Tonic-clonic seizure 


GAIT PATTERN 

Apparently normal 

Ataxic 

Exaggerated movements (limbe splayed) 

Spastic, tip-toe

Duck-walk 

Sciaaora gait 


SEVERITY OF GAIT ABNORMALITY 

(1) Normal 
(2) Slight 
(3) Moderate 
(4) Severe 

MEAN i S.D. 

MEAN .i S.D. 


N 
N 
N 
R 
N 

MEAN 

N 
N 
N 
R 
N 
N 
R 

N 
N 
N 
N 
N 
N 

!f 
N 
N 
N 

MEAN 

8 

1.0 + 0.8 
1.0 ! 0.8 

0 
3 
5 
0 
0 

2.6 

7 
0 
0 
0 
1 
0 
0 

8 
0 
0 
0 
0 
0 

8 
0 
0 
0 

1.0 

8 

3.2 i 2.6 
0.8 i 1.0 

0 
0 
8 
0 
0 

3.0 

8 
0 
0 
0 
0 
0 
0 

8 
0 
0 
0 
0 
0 

8 
0 
0 
0 

1.0 

(n) • Score assigned to graded test items. 
a. Dosage occurred once.
b. The examination was conducted approximately 5.5 hours poetdoaage in Group II and 2 hours poatdoaage in Group VII. 
c. Observation made in the open field. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Cd:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 3): FUNCTIONAL OBSERVATIONAL BATTERY- SUMMARY 

DOSAGE GROUP II VII 

DOSAGE (MG/~G/DAY)a O(VEBICLE, COM OIL) TRIADIMEFO!f 

TEST SESSIOII 2b 

RATS TESTED R 8 8 

PALPEBRAL CLOSURE 

(1) Wide open
(2) Slightly drooping 
(3) Half closed 
(4) Completely shut 

II 
R 
R 
N 

MEAN 

3 
4 
1 
0 

1.8 

8 
0 
0 
0 

1.0** 

PROMIIIEIICB OF THE EYE 

II'OrlNl N 8 7 
Exophthalmos
Enophthalmos 

N 
N 

0 
0 

1 
0 

LACRIMATION 

(1) No excess 
(2) Excess at margin 
(3) Persistent dampness
(4) Extends beyond margin 

N 
N 
N 
!I 

MEAN 

8 
0 
0 
0 

1.0 

8 
0 
0 
0 

1.0 

SALIVATION 

(1) No excess 
(2) Slight wetness at margin
(3) Wetness 1/4 to 1/2 submaxillary 
(4) Wetness over entire submaxillary 

!I 
N 
!I 
!I 

MEAN 

8 
0 
0 
0 

1.0 

6 
1 
0 
1 

1.5 

PILOERECTION PRESENT N 0 0 

JIESPIRATIOH ABNORMAL N 2 0 
(n) 
a. 

• score assigned to graded test Item. 
Dosage occurred once. 

b. The examination was conducted approximately 5.5 hours postdoaage in Group II and 2 hours postdoaage in Group VII.
** Significantly different from the vehicle control group value (P~0.01). 



VII 

PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE COIITROL SUBSTANCES IK Crl:CD('l'H)BR VAF/Plua('l'H) RATS 

XABLE 1 ( PAGB 4) : FUNCTIONAL OBSERVATIONAL BATTERY - SUMMARY 

IIDOSAGE GROUP 

O(VEBICLE, CO!Uf OIL) TRIADIMEFO!tDOSAGE (MG/~G/DAY)a 

TEST SESSION 2b 

RATS TESTED 

APPEARANCE 

(1) Claan and groomed 
(2) Unkempt
(3) Stained by urine or feces 

REACTION TO VISUAL STIMULUS 

(1) Rona 
(2) orienting
(3) startle 
(4) More energetic reaction 
(5) Attacks 

REACTION TO TACTILE STIMULUS 

(1) Rona 
(2) orienting
(3) Startle 
(4) More energetic reaction 
(5) Attacks 

REACTION TO AUDITORY STIMULUS 

(1) Rona 
(2) orienting 
(3) startle 
(4) More energetic reaction 
(5) Attacks 

If 

If 

If 

If 


HEAR 


If 

If 

If 

If 

If 


HEAR 


If 

If 

If 

If 

If 


HEAR 


If 

If 

If 

If 

If 


HEAR 


8 

8 
0 
0 

1.0 

4 
3 
1 
0 
0 

1.6 

4 
4 
0 
0 
0 

1.5 

0 
0 
8 
0 
0 

3.0 

8 

8 
0 
0 

1.0 

3 
5 
0 
0 
0 

1.6 

1 
7 
0 
0 
0 

1.9 

0 
0 
7 
1 
0 

3.1 

(n) • score assigned to graded test Items. 
a. Dosage occurred once.
b. The examination was conducted approximately 5.5 hours postdoaaga in Group II and 2 hours poatdosage in Group VII. 



PROTOCOL 012-0U: IIEUROTOXIClTY £VALUATION OF POSITIVE CONTROL SUBSTANCES Ill Crl:CD(TH)BR VAF/Plue(TH) RATS 

'l'AilL! 1 (PAGE 5) I FURC'l'lOIIAL OBSERVATIONAL BA'l'l'ERY - S1.1MMARY 

DOSAGE GROUP It VII 

DOSAGE (HO/tO/DAY)a O(VBHICLE, COM OIL) TlUADIH!FOK 

TEST I!IESSIOII 2b 

RATS 'l'ES'l'ED II a I 

REACTION TO TAIL PIIICD 

Ill Rona 
121 Orienting 
(31 l!ltartle 
(41 Mora energetic reaction 
(51 Attacka 

II 
N 
II 
If 
If 

MEAN 

1 

' 1 
2 
0 

2.!5 

1 
5 
0 
2 
0 

2.4 

VISUAL PLACIIIO RESPONSE 

Ill Early e~tena1on 
(21 !~tenalon after contact 
(3) llo extension 

If 
N 
If 

MEAN 

I 
0 
0 

1.0 

I 
0 
0 

1.0 

AIR RIGHTING RESPONSE 

Ill Lands with all teat on 
(21 Uncoordinated landing 
(31 Landa on back 

the ground If 
N 
II 

MEAN 

1 
1 
0 

1.1 

I 
0 
0 
1.0 

110 PUPILLARY RESPORSB c " 1 0 

GRIP-STRENGTH FORELIMB (0) 

HadiiiUIII (HALE)
Had111M (FEMALI!) 

MEAN ! 
MEAN ! 

S.D. 
s.o. 

719 + 109 
706 ! 391!1 

800 + 246 
719! 213 

Average (HALB)
Average (FEMALE) 

MEAN ! 
MEAN ! 

a.o. 
s.o. 

659 + 19 
628 ! 332 

7!13 + 195 
6211 ! 221 

GRIP-STRENGTH HINDLIMB (OJ 

HuiiiiUIII (HAL!)
HUJIIIUIII (FEHALI!) 

MEAN! a.D. 
MEAN ! S.D. 

800 + uo 
606! 120 

700 + 172 
!5311! 142 

Average (HAL!)
Average (FEMALE) 

MEAN + S.D. 
MEAN ! s.D. ~~~ ! 1:: ~~= ! ~;~ 

LANDINO FOOT SPLAY AVBRAGI (CH) MEAN ! S.D. 1.0! o.e 7.3 ! 1.4 

BODY WEIGHT (HALE)
BODY WEIGHT (FEMALE) 
(n) • Score aaalgned to graded teat items. 

M!AII ! s.o. 
MEAN -+ S.D. 

486 + 
310 'i. 

a. Oo1age occurred once. 
b. The examination vaa conducted approx1111ately !5.!1 hours poatdoaage in Group II 
c. Hio•i• occurred in 0/8 rata in Group II and 1/8 rat• in Group VII. 

36 
'9 

477 + 3!5 
296 'i 43-



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Cr1:CD(TH)BR VAF/P1us(TH) RATS 

TABLE 3 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - HALE RATS 

PREDOSAGE EXAMINATION 

RAT I 19761 19762 19782 19787 19765 19767 19777 19785 19764 19768 19770 19776 19775 19780 19784 19788 

DOSAGE GROUP I I I I II II II II III III III III IV IV IV IV 

HOME CAGE BEHAVIOR 1 1 3 2 1 2 3 2 1 1 1 2 2 2 1 1 

BEHAVIORAL OR POSTURAL ALTERATIONS a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

REACTION TO REMOVAL 1 1 3 2 2 2 1 1 1 1 1 2 2 2 1 2 

REACTION TO HANDLING 1 1 3 1 1 3 1 1 1 1 1 2 1 1 1 c 

REARS 1 1 7 0 2 c 1 0 1 2 1 0 0 3 0 2 

FECAL BOLUSES 0 0 c 0 0 0 0 2 5 c 2 2 1 3 0 c 

URINE POOLS 0 1 3 8 0 1 3 0 3 c 0 3 3 1 3 0 

LEVEL OF AROUSAL 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

BEHAVIORAL OR POSTURAL ALTERATIONS b 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GAIT PATTERN 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SEVERITY OF GAIT ABNORMALITY 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PALPEBRAL CLOSURE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PROMINENCE OF THE BIB 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

LACRIMATION 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SALIVATION 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PILOERECTION 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

RESPIRATION 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

APPEARANCE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

REACTION TO VISUAL STIMULUS 2 1 2 2 2 2 1 1 2 1 2 1 2 1 2 2 

REACTIOR TO TACTILE STIMULUS 2 1 2 2 2 2 1 2 2 2 2 3 2 2 2 2 

REACTION TO AUDITORY STIMULUS 3 3 3 3 3 3 3 3 2 3 2 3 3 3 3 2 

REACTION TO TAIL PIRCB 3 1 3 2 3 c 3 2 3 2 2 c c 3 c 1 

VISUAL PLACING RESPONSE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

AIR RIGHTING RESPONSE 1 1 1 1 1 1 2 1 1 2 1 1 1 1 1 1 

PUPILLARY RESPONSE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

FORELIMB GRIP STRENGTH (G) 11 950 750 825 1050 575 925 1025 600 975 1225 775 1250 !125 700 850 82!1 

FORELIMB GRIP STRENGTH (OJ 12 500 475 725 950 coo 500 1200 625 900 525 775 12!10 450 550 950 775 

HINDLIMB GRIP STRENGTH (GJ 11 475 650 425 350 775 500 500 750 450 875 775 725 425 725 775 800 

HINDLIMB GRIP STRERGTH (G) 12 550 800 400 550 925 500 450 950 575 525 425 825 C50 !150 600 550 

LANDING FOOT SPLAt (CHI 11 6.5 10.5 6.0 5.5 11.3 8.5 8.0 8.6 6.0 7.0 5.5 6.5 6.8 u.s 7.0 11.0 

LANDING FOOT SPLAt (CHJ 12 6.0 13.2 6.0 7.5 9.0 9.7 9.0 6.8 7.0 5.7 6.3 5.!1 c.8 11.0 10.0 9.0 

BODY WEIGHT 491 460 476 345 461 473 520 436 471 414 482 433 363 454 CC3 530 


11 • FIRST HEASUREMEHT 
12 • SECOND HEASUREMEHT 
a. Observation 11111de in the home cage. 
b. Observation made in the open field. 



PROTOCOL 012-014: IIEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTAHCES IN Crl:CD('l'M)BR VAF/PlUII('l'M) RATS 

TABLE ol (PAGE 1)1 FUNCTIONAL OBSERVATIOMAL BATTERY - INDIVIDUAL DATA - FEMALE RATS 

PREDOSAGE EXAMINATION 

RAT I 9172 91S1 9185 9196 9176 9189 9190 9197 9171 9180 9186 9191 917ol 9177 9183 9187 
DOSAGE GROUP I I I I II II II II III III III III IV IV IV IV 
SOME CAGE BEHAVIOR 3 1 2 2 3 1 2 2 3 1 1 1 2 3 2 1 
BEHAVIORAL OR POSTURAL ALTERATIONS a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
REACTION TO REMOVAL 1 2 2 1 1 1 3 2 2 1 1 1 1 2 1 1 
REACTION TO DANDLING 1 3 2 1 1 2 3 1 1 1 1 1 1 1 1 1 
REARS 16 4 2 6 2 2 .. 0 14 3 2 2 9 2 7 B 
FECAL BOLUSES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
URINE POOLS 0 .. 0 0 0 2 2 1 0 0 1 0 0 1 0 1 
LEVEL OF AROUSAL 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
BEHAVIORAL OR POSTURAL ALTERATIONS b 1 1 5 1 1 1 1 1 1 1 1 1 1 1 1 1 
GAIT PATTERN 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
SEVERITY OF GAIT .Al!NOru-IALITY 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
PALPEBRAL CLOSURE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
PROHINEIICE OF THE EYE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
LACRIMATION 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
SALIVATION 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
PILOERECTION 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
llESPIRATIOII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
APPEARAHCE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
REACTION TO VISUAL STIMULUS 2 1 2 2 2 2 1 1 2 1 1 1 2 2 2 2 
REACTION TO TACTILE STIMULUS 1 2 3 2 2 2 3 2 3 2 1 3 2 2 1 2 
REACTION TO AUDITORY STIMULUS 3 3 3 3 3 3 3 2 3 3 3 2 3 3 3 2 
REACTION TO TAIL PINCB 1 3 2 4 2 2 2 2 2 1 3 2 3 4 2 2 
VISUAL PLACING RESPONSE 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 
AIR RIGHTING RESPONSE 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
PUPILLARY RESPONSE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
FORELIMB GRIP STRENGTH (G) 11 425 450 600 BOO 750 675 700 900 700 575 600 750 500 825 475 475 
FORELIMB GRIP STRE!IGTB (G) 12 500 450 625 675 425 350 625 1100 425 500 625 1075 475 BOO 30,0 625 
HINDLIMB GRIP STRE!IGTH (G) 11 650 625 300 450 300 575 700 500 575 620 475 425 475 575 475 325 
HINDLIMB GRIP STRENGTH (G) 12 675 300 575 450 450 500 675 500 525 475 500 450 350 775 700 400 
LANDING FOOT SPLAY (CM) 11 15.8 11.0 6.5 7.0 5.1 6.6 10.0 8.o 9.0 6.5 12.0 12.0 4.5 4.4 e.o 7.0 
LANDING FOOT SPLAY (CM) 12 6.7 9.0 5.0 8.7 6.5 6.2 s.o 7.4 7.5 7.0 8.o 11.0 5.5 6.0 5.0 6.0 
BODY WEIGHT 219 290 333 325 262 369 276 315 296 270 275 321 329 263 292 286 

11 • FIRST MEASUREMERT 
12 • SECOND MEASUREMENT 
a. Ob11ervation made in the home cage.
b. Obeervation made in the open !ield. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTll.OL SUBSTANCES IN Crl:CD(TM)BR VAF/Plua(TM) RATS 

TABLE 3 (PAGE 1): FUHCTIO!iAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - MALE RATS 

TEST SESSION 2a 

RAT I 19761 19762 19782 19797 19775 19780 19784 19788 

DOSAGE GROUP b I I I I IV IV IV IV 

HOME CAGE BEHAVIOR 3 2 2 2 1 1 1 1 

BEHAVIORAL OR POSTURAL ALTERATIONS c 1 1 1 1 1 1 1 1 

REACTIOR TO REMOVAL 1 1 1 1 1 1 1 1 

REACTION TO BANDLING 1 1 1 1 1 1 1 2 

REARS 4 3 3 0 2 3 5 4 

FECAL BOLUSES 0 1 3 0 0 2 0 0 

URIRE POOLS 2 0 5 3 0 3 2 2 

LEVEL OF AROUSAL 3 3 3 3 3 3 3 2 

BEHAVIORAL OR POSTURAL ALTERATIONS d 1 1 1 1 2 1 2 2 

GAIT PATTERN 1 1 1 1 1 1 1 2 

SEVERITY OF GAIT ABRORMALITY 1 1 1 1 1 1 1 3 

PALPEBRAL CLOSURE 1 1 1 1 1 1 1 1 

PROMINENCE OF TBE EYB 1 1 1 1 1 1 1 1 

LACRIMATION 1 1 1 1 1 1 1 1 

SALIVATION 1 1 1 1 1 1 1 1 

PILOERECTION 0 0 0 0 0 0 0 0 

RESPIRATION 0 0 0 0 0 0 0 0 

APPEARANCE 1 1 1 1 1 1 1 1 

REACTIOR TO VISUAL STIMULUS 2 1 2 2 2 1 1 2 

REACTION TO TACTILE STIMULUS 2 1 2 2 2 1 1 2 

REACTION TO AUDITORY STIMULUS 3 3 2 3 1 2 3 1 

REACTION TO TAIL PIRCB 2 2 2 4 2 2 2 4 

VISUAL PLACIRG RESPONSE 1 1 1 1 1 1 1 1 

AIR RIGHTING RESPONSE 1 1 1 1 2 1 2 1 

PUPILLARY RESPONSE 1 1 1 1 Oe 1 1 1 

FORELIMB GRIP STRENGTH (G) 11 1325 825 1025 1050 350 750 1175 1050 

FORELIMB GRIP STRENGTH (G) 12 950 850 875 575 325 850 875 850 

HINDLIMB GRIP STRENGTH (G) 11 700 1000 500 400 450 775 650 450 

HINDLIMB GRIP STRENGTH (G) 12 725 1000 525 775 325 925 700 600 

LANDING FOOT SPLAY (CM) 11 7.7 &.5 8.1 10.0 6.6 5.4 11.5 15.0 

LANDING FOOT SPLAY (CM) 12 6.1 8.6 6.0 9.7 7.7 7.5 9.5 10.5 

BODY WEIGHT 495 471 468 361 290 408 345 415 


11 • FIRST MEASUREHEBT 
12 • SECOND MEASUREHEBT 
a. The examination was conducted before dosage on day 7 of dosage in Group I and day 4 postdosage in Group IV. 
b. Dosage occurred once daily for nine days in Group I and once daily for three days in Group IV. 
c. Observation made in the home cage.
d. Observation made in the open field. 
e. Miosis identified. 

http:CONTll.OL


PROTOCOL 012·014: lfEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IR Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 4 (PAGE 1): FUifCTIORAL OBSERVATIOifAL BATTERY - IRDIVIDUAL DATA - FEMALE RATS 

TEST SESSIOR 2a 

RAT I 9172 9181 9185 9196 9174 9177 9183 9187 
DOSAGE GROUP b I I I I IV IV IV IV 
BOMB CAGE BEHAVIOR 3 1 2 1 2 1 1 1 
BEHAVIORAL OR POSTURAL ALTERATIONS c 1 1 1 1 1 1 1 1 
REACTION 1'0 REMOVAL 1 1 1 1 1 1 1 1 
REACTION 1'0 BARDLING 1 1 1 1 1 1 1 1 
REARS 15 1 0 10 8 2 0 2 
FECAL BOLUSES 0 0 2 0 0 0 0 0 
URINE POOLS 2 2 1 0 2 1 0 0 
LEVEL OF AROUSAL 3 3 2 3 3 3 3 3 
BEHAVIORAL OR POSTURAL ALTERATIOifS d 1 1 5 1 1 1 2 1 
GAIT PATTERN 1 1 1 1 1 1 2 1 
SEVERITY OF GAIT ABifORHALITY 1 1 1 1 1 1 3 1 
PALPEBRAL CLOSURE 1 1 1 1 1 1 1 1 
PROMINENCE OF THB EYE 1 1 1 1 1 1 1 1 
LACRIMATION 1 1 1 1 1 1 1 1 
SALIVATIO!f 1 1 1 1 1 1 1 1 
PILOERECTIO!f 0 0 0 0 0 0 0 0 
RESPIRATION 0 0 0 0 0 0 0 0 \ 

' AFPEARARCE 1 1 1 1 1 1 1 1 
REACTION TO VISUAL STIMULUS 2 2 2 1 2 2 2 2 
REACTIO!f TO TACTILE STIMULUS 2 2 2 1 2 2 1 1 
REACTIO!f TO AUDI!I.'ORY STIMULUS 3 3 3 3 3 3 1 3 
REACTION 1'0 TAIL PIRCB 2 2 2 1 4 2 1 2 
VISUAL PLACING RESPONSE 1 1 1 1 1 1 1 1 
AIR RIGHTING RESPORSE 2 1 1 1 1 1 2 1 
PUPILLARY RESPOifSE 1 1 1 1 1 1 1 1 
FORELIMB GRIP STRENGTH (G) 11 650 575 1225 550 1075 625 350 600 
FORELIMB GRIP STREifGTB (G) 12 275 475 600 425 675 525 200 425 
DIRDLIMB GRIP STRERGTB (G) 11 525 575 675 us 275 600 725 675 
HINDLIMB GRIP STRERGTB (G) 12 475 475 700 475 575 800 715 450 
LARDING FOOT SPLAY (CM) 11 6.2 8.0 6.0 6.7 6.5 5.3 9.6 7.5 
LARDING FOOT SPLAY (CM) 12 7.0 6.5 5.8 6.3 6.0 5.0 11.0 8.5 
BODY WEIGHT 223 290 338 305 282 254 226 279 

11 • FIRS! MEASUREMEifT 
12 • SECOND MEASUREMEifT 
a. The examination was conducted before doaage on day 7 of dosage in Group I and day 4 postdosage in Group IV. 
b. Dosage occurred once daily for nine days in Group I and once daily for three daya in Group IV. 
c. Observation =ada in the home cage.
d. Observation Dade in the open field. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 

TABLE 3 (PAGE 2): FUNCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - MALE RATS 

TEST SESSIO!f 3a 

RAT I 19761 19762 19782 19787 19775 19780 19784 19788 

DOSAGE GROUP b I I I I IV IV IV IV 

SOME CAGE BEHAVIOR 1 1 3 2 1 3 1 1 

BEBAVIORAL OR POSTURAL ALTERATIONS c 1 1 1 1 1 1 1 1 

REACTION TO REMOVAL 3 1 1 1 1 1 1 1 

REACTION TO BANDLIRG 1 1 1 1 1 1 1 1 

REA1UI 6 2 4 2 3 0 1 4 

FECAL BOLUSES 0 0 0 0 3 4 0 2 

URINE POOLS 2 0 5 2 3 2 1 4 

LEVEL OF AROUSAL 3 3 3 3 3 3 2 3 

BEHAVIORAL OR POSTURAL ALTERATIONS d 1 1 1 1 2 1 1 2 

GAIT PATTERN 1 1 1 1 2 1 1 1 

SEVERITY OF GAIT ABRORMALITY 1 1 1 1 2 1 1 1 

PALPEBRAL CLOSURE 1 1 1 1 1 1 2 1 

PROMINENCE OF THE EYE 1 1 1 1 1 1 1 1 

LACRIMATION 1 1 1 1 1 1 1 1 

SALIVATION 1 1 1 1 1 1 1 1 

PILOERECTIO!f 0 0 0 0 0 0 0 0 

RESPIRATIO!f 0 0 0 0 0 0 1 0 

APPEARANCE 1 1 1 1 1 1 1 1 

REACTION TO VISUAL STIMULUS 2 2 2 2 2 2 1 2 

REACTION TO TACTILE STIMULUS 1 2 2 2 1 2 1 2 

REACTION TO AUDITORY STIMULUS 2 2 2 3 1 3 3 1 

REACTIO!f TO TAIL PIRCH 2 1 4 4 1 3 2 2 

VISUAL PLACIRG RESPONSE 1 1 1 1 2 1 1 1 

AIR RIGHTING RESPONSE 1 1 1 1 1 2 1 3 

PUPILLARY RESPONSE 1 1 1 1 Oe 1 1 1 

FORELIMB GRIP STRENGTH (G) 11 -975 1000 850 800 350 750 425 ·- 900 

FORELIMB GRIP STRERGTS (G) 12 975 1050 650 575 325 725 350 575 

HINDLIMB GRIP STRENGTH (G) 11 600 750 450 575 450 800 550 500 

HINDLIMB GRIP STRENGTH (G) '2 650 1350 475 825 325 975 500 450 

LARDING FOOT SPLAY (CM) 11 5.3 9.2 5.6 5.0 6.6 7.9 5.5 16.0 

LANDING FOOT SPLAY (CM) 12 4.8 8.1 5.5 6.6 7.7 9.8 7.4 10.5 

BODY WEIGHT 519 479 477 374 290 438 316 461 

11 • FIRST MEASUREMENT 
12 • SECOND MEASUREMERT 
a. The examination was conducted before dosage on day 4 postdosage in Group I and day 10 postdosage in Group IV. 
b. Dosage occurred once daily for nine days in Group I and once daily for three days in Group IV. 
c. Observation made in the home cage. 
d. Observation made in the open field. 
e. Miosis identified. 



PROTOCOL 012·014: lfEURO'l'OXICITY EVALUATIOR OF POSITIVE CON'l'ltOL SUBSTANCES IR Cr1:CO('l'H)BR VAF/Plua('l'H) RATS 

TABLE 4 (PAGE 2): FURCTIOIIAL OBSERVATIORAL BA'l'Tlrn.Y - INDIVIDUAL DATA - FEMALE RATS 

TEST SESSION 3a 

RAT I 9172 9181 9185 9196 9174 9177 9183 9187 

DOSAGE GROUP b I I I I IV IV IV IV 

HOME CAGE BEHAVIOR J 1 2 2 2 1 2 1 

BEHAVIORAL OR POS'l'UIIAL ALTERATIOIIS c 1 1 1 1 1 1 2 1 

REACTION TO :REHOVAL 1 1 2 1 1 1 1 1 

REACTIOII TO BARDLIKG 1 1 1 1 1 1 1 1 

REARS 14 6 0 9 8 1 3 1 

FECAL BOLUSES 0 0 0 0 0 1 0 4 

URIIfE POOLS 0 1 0 0 2 0 1 1 

LEVEL OF MOUSAL J J 2 3 3 3 J 3 

BEHAVIORAL OR POSTURAL ALTERATIONS d 1 1 1 1 1 1 2,3 1 

GAIT PATTEM 1 1 1 1 1 1 1 1 

SEVERITY OF GAIT AI!KORMALITY 1 1 1 1 1 1 1 1 

PALPEBRAL CLOSURE 1 1 1 1 1 1 1 1 

PROHIIfENCE OF 'l'RB lYE 1 1 1 1 1 1 1 1 

LACRIHATIO!f 1 1 1 1 1 1 1 1 

SALIVATIO!f 1 1 1 1 1 1 1 1 

PILOERECTIOK 0 0 0 0 0 0 0 0 

RESPIRATIO!f 0 0 1 0 0 0 0 0 

APPEARANCE 1 1 1 1 1 1 1 1 

REACTIO!f TO VISUAL STIMULUS 2 2 2 1 2 2 2 2 

REACTIO!f TO TACTILE STIMULUS 2 2 1 2 1 2 2 2 

REACTIOII TO AUDITORY STIMULUS l l 3 1 3 3 2 2 

REACTION TO TAIL PIRCB 2 3 2 1 4 2 2 2 

VISUAL PLACIIfQ RESPONSE 1 1 1 1 1 1 1 1 

AIR RIGHTING RESPONSE 1 1 1 2 1 1 2 1 

PUPILLARY RESPONSE 1 1 1 1 1 1 1 1 

FORELIMB GRIP STRENGTH (CI) 11 575 550 950 475 750 525 275 500 

FORELIHB GRIP STRENGTH (G) 12 300 475 950 575 675 375 275 525 

HINDLIMB GRIP STRENGTH (G) 11 425 400 650 375 500 750 625 400 

HINDLIHB GRIP STRENGTH (C) 12 575 575 700 450 500 625 500 550 

LANDING FOOT SPLAY (CH) 11 4.6 7.0 7.0 5.7 6.8 4.8 6.4 4.5 

LANDING FOOT SPLAY (CH) 12 8.5 6.5 5.5 5.7 6.3 4.9 10.6 5.0 

BODY WEIGHT 234 285 343 328 299 266 224 284 


11 • FIRST HIWIUREHENT 
12 • SECOND HIWIUREMENT 
a. The elCISlldnation wa. conducted before douge on day 4 postdosage in Group I and day 10 poatdoaage in Group IV. 
b. Dosage occurred once daily for nine days in Group I and once daily for three days in Group IV. 
c. Observation made in the home cage. 
d. Observation made in the open field. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL BUBSTAHCES IR Crl:CD('l'H)BR VAF/Plus('l'H) RATS 

TABLE 5 (PAGE 1): MOTOR ACTIVITY - IRDIVIDUAL DATA - MALE RATS - PREOOSAGE TEST 

RAT I 19761 19762 19782 19787 19765 19767 19777 19785 19764 19768 19770 19776 

DOSAGE GROUP I I I I II II II II III III III III 


MUM!lER OF MOVEMERTS 

BLOCK 1 105 98 98 111 108 89 90 91 81 82 109 98 
BLOCK 2 91 75 99 86 98 90 eo 66 109 82 98 82 
BLOCK 3 88 75 70 72 10f 86 60 69 77 85 109 7'4 
BLOC!'\ 4 67 78 85 4 83 87 36 12 69 19 75 73 
BLOC!'\ 5 79 60 73 0 86 77 u. 2 62 4 52 37 
BLOC!'\ 6 62 55 61 0 88 45 9 39 38 7 13 7 
BLOCK 7 6C 74 33 0 69 20 0 1 12 0 6 8 
BLOCK 8 20 54 5 0 89 5 9 0 20 0 0 0 
BLOC!'\ 9 22 65 33 0 60 5 2 0 6 2 0 2 
BLOC!'\ 10 0 33 7 1 79 3 6 0 0 0 1 1 
BLOC!'\ 
BLOCK 

11 
12 

1 
0 

57 
7 

0 
0 

0 
0 

38 
40 

0 
0 

3 
0 

3 
0 

0 
0 

2 
9 

0 
0 

2 
4 

BLOCK 13 0 3 3 0 13 ' 0 2 0 1 0 9 
BLOC!'\ 
BLOC!'\ 
BLOCK 
BLOCK 
BLOCK 
'l'OTAL 

14 
15 
16 
17 
18 

0 
0 
0 
0 
0 

599 

' '0 
5 
0 

747 

2 
3 
2 
6 
0 

580 

0 
1 
0 
0 
0 

275 

3 

'11 
5 
0 

978 

0 
0 
0 
3 
0 

5U 

1 
72 

0 
2 
1 

U2 

11 
0 
0 
1 
0 

297 

0 
7 
5 
2 
f 

492 

0 
1 
1 
1 
2 

298 

0 
0 
0 
0 
0 

463 

1 
0 
2 
0 
0 

400 

TOTAL • BUM OF BLOC!tB; EACH BLOCK CONSISTS OF A S MINUTE PERIOD. 



PROTO,COL 012-0U: rmtmO'l'OXICITY EVALUATIOK OF POSITIVE COKTROL SUBSTAKCES IK Crl:CD(TH)BR VAF/Pluii(TH) RATS 

TABLE 5 (PAGE 2): MOTOR ACTIVITY - IKDIVIDUAL DATA - MALE RATS - PREDOSAGE TEST 

RAT I 19761 19762 19782 19787 19765 19767 19777 19785 19764 19768 19770 19776 

DOSAGE GROUP I I I I II II II II III III III III 


TIME (SECOIIDS) SPBKT Ilf MOVEMEifT 

BLOCK 1 256 240 242 252 261 231 205 231 254 273 245 234 
BLOCK 2 207 171 249 212 246 221 178 121 255 255 2U 204 
BLOCK 
BLOCK 
BLOCK 

3•5 

202 
127 
170 

172 
201 
132 

140 
190 
194 

171 
9 
0 

2U 
204 
198 

213 
222 
192 

132 
76 
71 

U7 
24 
1 

181 
169 
132 

240 
37 
6 

242 
U2 
1!59 

182 
162 

!57 
BLOCK 6 131 136 143 0 216 92 16 78 85 14 23 u 
BLOCK 7 132 166 67 0 142 34 0 0 21 0 14 10 
BLOClt 8 26 138 5 0 179 7 19 0 31 0 0 0 
BLOC!t 9 48 139 66 0 174 6 2 0 12 3 0 3 
BLOC!t 10 
BLOClt 11 
BLOClt 12 

0 
2 
0 

82 
134 

15 

12 
0 
0 

1 
0 
0 

190 
83 
75 

3 
0 
0 

1!5 
3 
0 

0 
6 
0 

0 
0 
0 

0 
2 
8 

1 
0 
0 

2•!5 
BLOClt 13 0 4 5 0 27 9 0 1 0 1 0 15 
BLOClt 14 0 6 1 3 0 0 1 23 0 0 0 0 
BLOC!t 15 0 5 2 0 5 0 149 0 14 0 0 0 
BLOClt 16 0 0 2 0 15 0 0 0 5 1 0 9 
BLOClt 17 0 9 17 0 4 10 3 1 2 2 0 0 
BLOC!t 18 0 0 0 0 0 0 0 0 5 2 0 0 
TOTAL 1301 1750 1335 648 2233 1240 870 633 1166 844 1070 901 

TOTAL • SUM OF BLOCM; EACH BLOCF.: COIISIBTB OF A 5 MINUTE PERIOD. 



PROTOCOL 012-014: REUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Pluii(TM) RATS 

TABLE 6 (PAGE 1)1 MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS - PREDOSAGE TEST 

RAT I 9172 9181 9185 9196 9176 9189 9190 9197 9171 9180 9186 9191 

DOSAGE GROUP I I I I II II II II III III III III 


rruMBER OF MOVEMENTS 

BLOCK 1 88 83 72 101 85 90 65 91 88 95 92 70 
BLOCK 2 74 46 83 101 107 63 53 89 74 84 57 59 
BLOCK 3 48 7 5 82 85 57 20 29 51 95 34 80 
BLOC!\ 4 46 7 0 56 37 64 6 55 33 59 6 55 
BLOCK 5 74 1 1 72 0 57 2 32 31 23 2 58 
BLOC!t 6 63 5 7 76 3 58 0 5 t 25 0 30 
BLOCK 7 48 1 11 28 15 34 2 0 t 1t 2 65 
BLOCIt 8 19 t 4 59 0 28 0 1 0 2 0 27 
BLOClt 9 49 4 2 25 0 1 0 0 0 55 2 1 
BLOCK 10 39 1 u 63 0 0 1 0 0 87 0 1 
BLOClt 11 10 1 11 10 33 1 0 t 0 39 0 0 
BLOCK 12 27 2 1 24 0 2 0 0 18 15 6 0 
BLOClt 13 50 1 1 18 1 0 9 1 6 t 2 0 
BLOClt U 3 1 2 18 2 4 0 2 0 0 5 0 
BLOClt 15 0 43 1 16 0 0 0 0 0 1 2 0 
BLOClt 16 4 t 18 0 21 3 5 1 0 0 0 0 
BLOC!t 17 
BLOClt 18 
TOTAL 

1 
1 

6U 

0 
0 

211 

5 
1 

239 

0 
0 

749 

55 
8 

452 

0 
2 

464 

0 
1 

164 

2 
1 

313 

1 
1 

311 

1 
3 

602 

t 
0 

214 

1 
0 

U7 

TOTAL • SUM OF BLOCltS: EACH BLOClt CONSISTS OF A 5 MINUTE PERIOD. 



PROTOCOL 012~014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD('l'M)BR VAF/Plus('l'M) RATS 

TABLE 6 (PAGE 2)1 HO'l'OR ACTIVITY - INDIVIDUAL DATA - FEMl\LE RATS - PREDOSAGE TEST 

RAT I 9172 9181 9185 9196 9176 9189 9190 9197 9171 9180 9186 9191 

DOSAGE GROUP I I I I II II u II III III III III 


TIME (SECONDS) SPE!f'l' Ilf MOVEMENT 

BLOC!t 1 254 180 229 228 257 217 158 217 196 252 196 182 
BLOCIt 2 163 75 175 227 264 1U 137 193 U9 189 U2 U2 
BLOCl 
BLOCl 
BLOCl 
BLOCl 
BLOCl 
BLOCIt 

3•5 
6 
7 
8 

130 
104 
133 
127 

73 
25 

6 
7 
0•1 
2 

8 
0 
1 
8 

20 
5 

209 
134 
158 
169 

52 
130 

245 
66 
0 
7 

37 
0 

133 
158 
122 
94 
50 
38 

32 
3 
1 
0 
3 
0 

67 
126 
57 
5 
0 
2 

101 
54 
55 
6•0 

187 
U7 
58 
0 
21 
0 

73 
13 
2 
0 
1 
0 

162 
1U 
115 

56 
138 
u 

BLOCK 9 100 2 1 39 0 2 0 0 0 122 1 2 
BLOCK 10 
BLOCK 11 

81 
17 

0 
0 

28 
20 

139 
11 

0 
62 

0 
0 

0 
0 

0 
2 

0 
0 

225,. 0 
0 

1 
0 

BLOCK 12 u 3 0 u 0 1 0 0 35 23 7 0 
BLOCK 13 
BLOCK U 
BLOCK 15 
BLOCK 16 
BLOCK 17 
JILOC!t 18 
'l'OTAL 

9C 
2 
0 
5 
0 
1 

1352 

0 
0 

85 
7 
0 
0 

372 

0 
2 
0 

29 
7 
0 

533 

23 
27 
22 

0 
0 
0 

1609 

0 
5 
0 

29 
115 

13 
1100 

0•0 
2 
0 
c 

969 

21 
0 
0 
3 
0 
1 

359 

0 
2 
0 
0 
6 
2 

679 

12 
0 
0 
0 
0 
1 

613 

7 
0 
0 
0 
0 
c 

1352 

1 
7 
2 
0 
2 
0 

en 

0 
0 
0 
0 
1 
0 

956 

'1'0TAL • SUM OF BLOC!W; EACH BLOC!t CONSISTS OF A 5 MINUTE PERIOD, 



PROTOCOL 012-014: NEUROTOXICITY EVALUATIOK OF POSITIVE CONTROL SUBSTAKCES IK Cr1:CD(TH)BR VAF/Plus(TH) RATS 

TABLE 3 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - HALE RATS 

TEST SESSIOH 2a 

RAT I 19761 19762 19782 197.87 19764 19768 19770 19776 

DOSAGE GROUP b I I I I III III Ill III 

BOHE CAGE BEHAVIOR 3 2 2 2 1 1 2 1 

BEHAVIORAL OR POSTURAL ALTERATIONS c 1 1 1 1 1 1 1 1 

REACTION TO REMOVAL 1 1 1 1 1 1 1 1 

REACTION TO BANDLIKG 1 1 1 1 1 1 1 1 

REARS 4 3 3 0 0 0 0 5 

FECAL JlOLUSilS 0 1 3 0 0 1 0 0 

URINE POOLS 2 0 5 3 1 2 1 0 

LEVEL OF AROUSAL 3 3 3 3 3 3 2 3 

BEHAVIORAL OR POSTURAL ALTERATIOifS d 1 1 1 1 1 5 5 1 

GAIT PATTERK 1 1 1 1 1 1 1 3 

SEVERITY OF GAIT ABNORMALITY 1 1 1 1 1 1 1 2 

PALPEBRAL CLOSURE 1 1 1 1 1 1 2 1 

PROHIHEHCE OF THE BYE 1 1 1 1 1 1 1 1 

LACRIMATIOH 1 1 1 1 1 1 1 1 

SALIVATIOK 1 1 1 1 1 1 1 1 

PILOERBCTIO!f 0 0 0 0 0 0 0 0 

RBSPIRATIOif 0 0 0 0 0 0 1 0 

Al'PEARA!tCB 1 1 1 1 1 1 1 1 

REACTIO!f TO VISUAL STIMULUS 2 1 2 2 2 1 2 1 

REACTIOH TO TACTILE STIMULUS 2 1 2 2 2 2 2 2 

REACTION TO AUDITORY STIMULUS 3 3 2 3 3 3 3 2 

REACTION TO TAIL PINCH 2 2 2 4 2 2 2 4 

VISUAL PLACIKG·RBSPOHBB 1 1 1 1 1 1 1 1 

AIR RIGBTIHQ RESPONSE 1 1 1 1 1 1 1_ 1 

PUPILLARY RESPONSE 1 1 1 1 1 1 0 1 

FORELIMB GRIP STRENGTH (G) 11 1325 825 1025 1050 825 425 900 1000 

FORELIMB GRIP STRENGTH (G) 12 950 850 875 575 825 350 825 175 

HINDLIMB GRIP STRENGTH (G) 11 700 1000 500 400 475 775 675 625 

BIHOLIMB GRIP STRENGTH (G) 12 725. 1000 525 775 375 575 725 BOO 

LAHDIHG FOOT SPLAY (CM) 11 7.7 8.5 8.1 10.0 6.0 5.4 10.0 8.4 

LAHDIJIG FOOT SPLAY (CM) 12 6.1 8.6 6.0 9.7 1.3 6.6 9.6 11.0 

BODY WEIGHT 495 471 468 361 368 328 402 340 

11 • FIRST HRASUREME!I'l' 
12 • SECORD HRASUREME!I'l' 
a. The examination waa conducted on day 7 of doaage, before dosage. 
b. Doaa.IJ& occurred once daily for nine days. 
c. Observation INde in the home cage. 
d. Observation Dade in the open field. 



•• 

PROTOCOL 012-014: MEUROTOXICITY EVALUATION OF POSITIVE CONTROL StniSTM.CES IN Crl:CD('l'M)BR VAF/Plua('l'M) RATS 

TABLE 3 (PAGE 2): FUNCTIONAL OB·SERVATIONAL BATTERY - INDIVIDUAL DATA - MALE RATS 

TEST BESSIOII Ja 

BAT I 19761 19762 19782 19787 19764 19768 19770 19776 
DOSAGE GROUP b I I I I III III III III 
HOME CAGE BEHAVIOR 1 1 3 2 c 2 1 2 
BEHAVIORAL OR POSTURAL ALTERATIONS d 1 1 1 1 c 1 1 1 
REACTION '1'0 REHOVAL J 1 1 1 c 1 1 1 
REACTION '1'0 BANDLINCJ 1 1 1 1 c 3 3 1 
REAliS 6 2 2 0 0 0 1•FECAL BOLUSES 	 0 0 0 0 1 0 0•URIME POOLS 2 0 5 2 3 c 0 0 
LEVEL OF AROUSAL J 3 3 3 2 2 2 3 
BEHAVIORAL OR POSTURAL ALTERATIONS e 1 1 1 1 1 5 1 1 
GAIT PATTERN 1 1 1 1 2 3 J 3 
SEVERITY OF GAIT ABK,OilMALITY 1 1 1 1 3 3 3•PALPEBRAL CLOSURE 1 1 1 1 2 1 1 1 
PROHIMENCB OF Till BYE 1 1 1 1 1 1 1 1 
LACRIMATIOK 1 1 1 1 1 1 1 1 
SALIVATIOK 1 1 1 1 1 1 1 1 
PILOElUlCTIOI 0 0 0 0 0 0 0 0 
RESPIRATIO!t 0 0 0 0 0 1 1 0 
APPEARAKCB 1 1 1 1 1 1 1 1 
REACTION '1'0 VISUAL STIMULUS 2 2 2 2 2 1 1 1 
REACTIOK '1'0 TACTILE STIMULUS 1 2 2 2 1 2 1 1 
REACTION '1'0 AUDITORY STIMULUS 2 2 2 3 2 3 2 l 
REACTION '1'0 TAlL PINCH 2 1 4 4 2 4 1 2 
VISUAL PLACIMCJ RESPONSE 1 1 1 1 1 1 2 1 
AIR RIGHTiftG RESPONSE 1 1 1 1 2 1 1 2 
PUPILLARY RESPOKSI 1 1 1 1 1 0 1! 1 
FORELIMB GRIP STRENGTH (G) 11 975 1000 850 800 625 425 325 875 
FORELIMB GRIP STREI'GTH (G) 12 975 1050 650 575 825 325 425 625 
HINDLIMB GRIP STREI'GTH (0) 11 600 750 450 575 450 625 400 uoo 
BIRDLIMB GRIP STRENGTH (G) 12 650 1350 475 825 750 60,0 425 1350 
LARDING FOOT SPLAY (CH) 11 5.3 9.2 5.6 5.0 12.0 6.3 11.2 13.6 
LARDING FOOT SPLAY (CH) 12 4.8 8.1 5.5 6.6 13.5 11.8 12.8 12.7 
BODY WBIOBT 519 479 477 374 417 367 349 374 

11 • FIRST MEASUREMENT 
12 • SECORD MBASUli!HENT 
a. 	 The axamtnation waa conducted on day 4 poatdosage. 
b. 	 Doug• occurred once daily tor nine days. 
c. 	 Value waa not recorded. 
d. 	 Obaervatioa .ade in the h~a cage.

Observation aade in the open field • 
r. 	 Hioeie identified. 



PROTOCOL 012-01Ct !IEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTAHCES IN Crl:CD(TH)BR VAF/Plus(7'H) JIATS 

TABLE C (P.AGB l)t FUNCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - FEMALE RATS 

TEST SESSION 2a 

RAT I 9172 9181 9185 9196 9171 9180 9186 9191 
DOSAGB GROUP b I I I I III III III III 
HOME CAGE BEHAVIOR 3 1 2 1 1 1 1 1 
BEHAVIORAL OR POSTURAL ALTERATIONS c 1 1 1 1 1 1 1 1 
REACTION TO REMOVAL 
REACTION TO BANDLINQ 
REARS 

1 
1 

15 

1 
1 
7 

1 
1 
0 

1 
1 

10 

3 
c 
0 

1 
c 
0 

1 
1 
0 

3•0 
FECAL BOLUSES 0 0 2 0 0 0 0 0 
URIN! POOLS 2 2 1. 0 1 0 2 0 
LEVEL OF AROUSAL 3 3 2 3 3 2 2 3 
BEHAVIORAL OR POSTURAL ALTERATIONS d 1 1 5 1 1 1 5 5 
GAIT PATTEM 1 1 1" 1 3 1 3 3 
SEVERITY OF GAIT ABNOIIMALITY 1 1 1 1 2 1 3 2 
PALPEBRAL CLOSURE 1 1 1 1 1 2 1 2 
PROHI!IENCI OF 1'81 III 1 1 1 1 1 1 1 1 
LACRIMATION 1 1 1 1 1 1 1 1 
SALIVATION 1 1 1 1 1 1 1 1 
PILOERECT.ION 0 0 0 0 0 0 0 0 
RESPIRATION - 0 0 0 0 0 0 0 0 
APPEARA!fCB 1 1 1 1 1 1 1 1 
REACTION TO VISUAL STIMULUS 2 2 2 1 2 1 2 1 
REACTION TO TACTILE STIMULUS 2 2 2 1 2 2 1 2 
REACTION TO AUDITORY STIMULUS 3 3 3 3 1 3 3 3 
REACTION TO TAIL PIRCU 2 2 2 1 3 2 2 2 
VISUAL PLACING RESPONSE 1 1 1 1 1 1 1 1 
AIR RIGHTING RESPONSE 2 1 1 1 1 1 1 1 
PUPILLARY RESPORSE 1 1 1 1 1 1 1 1 
FORELIMB GRIP STRENGTH (G) 11 
FORELIMB GRIP STRENGTH (G) 12 
HINDLIMB GRIP STRENGTH (G) 11 
HINDLIMB GRIP STRERGTU (G) 12 
LARDING FOOT SPLAY (CM) 11 
LARDING FOOT SPLAY (CM) 12 
BODY WEIGHT 

650 
275 
525 
C75 
6.2 
7.0 
223 

575 1225 
C75 600 
575 675 
n5 700 
8.0­ 6.0 
6.5 5.8 
290 338 

550 
«25 
CZ!i 
C75 
6.7 
6.3 
305 

C25 
550 
375 
375 
9.0 
9.2 
250 

325 
500 
C50 
coo 
5.0 
6.7 
196 

750 
625 
525 
575 

11.7 
12.8 

22C 

850 
500 
300 
C50 

13.5" 
13.2 
263 

11 • ·FIRST HBASUREMEK'l' 
12 • SECORD HBASUREMBK'l' 

The examination wa• conducted on day 7 of dosage, before dosage •••
b. Dosage occurred once daily for nine days. 
c. Observation made in the home cage. 
d. Observation aade in the open field. 



•• 

•• 

PROTOcOL 012-014: KEUROTOXICI'l'Y EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plua(TM) RATS 

TABLE 4 (PAGE 2): FUNCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA ~ FEMALE RATS 

TEST SESSION 3a 

RAT I 9172 9181 9185 9196 9171 9180 9186 9191 
DOSAGE GROUP b I I I I Ill Ill III III 
DOME CAGE BEHAVIOR 3 1 2 2 1 2 1 1 
BEBAVIORAL OR POSTURAL ALTERATIONS c 1 1 1 1 1 1 1 1 
REACTION TO REMOVAL 1 1 2 1 1 1 1 1 
REAC'UO'N TO BANDLIKG 1 1 1 1 2 1 1 1 
IUWIS u 6 0 9 0 0 0 0 
FECAL BOLUSES 0 0 0 0 0 2 0 
URINE POOLS 0 1 0 0 '1 0 1 0 
LEVEL OF AROUSAL l l 2 3 l l 2 2 
BEBAVIORAL OR POSTURAL ALTERATIONS d 1 1 1 1 1 1 1 1 
GAIT PAT'l'ERM 1 1 1 1 3 2 3 3 
SEVERITY OF GAIT ABNORMALITY 1 1 1 1 3 3 
PALPEBRAL CLOSURB 1 1 1 1 2 1 '2 '3 
l'ROMINENCB OF mB EYB 1 1 1 1 1 1 1 1 
LACRIMATION 1 1 1 1 1 1 1 1 
SALIVATION 1 1 1 1 1 1 1 1 
PILOBRBCTIOK 0 0 0 0 0 0 0 0 
RBSPIRATIOK 0 0 1 0 0 1 1 1 
APPEARAHCB 1 1 1 1 1 1 1 1 
REACTIOK TO VISUAL STIMULUS 2 2 2 1 1 1 1 1 
REACTION TO TACTILE STIMULUS 2 2 1 2 2 1 2 2 
REACTION TO AUDITORY STIMULUS 3 3 3 1 3 l 3 l 
REACTION TO TAIL PIKCB 2 3 2 1 2 2 2 
VISUAL PLACING RESPONSE 1 1 1 1 2 '1 1 1 
AIR RIGBTIKG RESPONSE 1 1 1 2 1 1 2 2 
PUPILLARY RBSPOKSB 1 1 1 1 1 1 Oe 1 
FORELIMB GRIP STRENGTH (G) 11 575 550 950 475 •oo 225 625 300 
FORELIMB GRIP STRENGTH (G) 12 300 475 950 575 U5 300 575 525 
HINDLIMB GRIP STRENGTH (G) 11 U5 •oo 650 375 30'0 150 500 225 
BIHDLIHB GRIP STR!KCTB (G) 12 575 575 700 450 450 350 500 250. 
LARDING FOOT SPLAY (CH) 11 4.6 7.0 7.0 5.7 12., 9.5 13.0 9.5 
LARDING FOOT SPLAY (CH) 12 8.5 6.5 5.5 5.7 11.0 u.• 12.5 13.7 
BODY WEIGBT 234 285 3U 328 286 195 248 26' 

11 •. FIRST HBASUliEHEHT 
12 • SECORD HBASUliEHEHT 

The .xaq!nation waa conducted on day 4 poatdoaage • 
b. 	 Doaage occurred once daily for nine daya. 
c. 	 Obaervation ..da in tbe boee cage. 
d. 	 Obaarvation 11ada in the open field. 

Mioaia identified• 



PROTOCOL 012-0UI lfEURO'l'OXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plua(TM) RATS 

TABLE 2 (PAGE 1): MOTOR ACTIVITY - SUMMARY - PREDOSAGE TEST 

GROUP FEMALES MALES 

NUMBER OF RATS I 28 28 

HUMBER OF HOVEHBRTS 

BLOCK 1 HEM t S.D. 8C.3 t 9.6 94.0 t 10.1 
BLOCK 2 HEM t S.D. 77.8 t 15.2 82.C t u.c 
BLOCK 3 HEM t S.D. 56.2 t 23.7 73.C t 19.9 
BLOCK C HEM t S.D. 38.1 t 22.7 56.6 t 28.6 
BLOCK 5 HEM t S.D. 32.2 t 29.7 C1.1 t 30.0 
BLOCK 
BLOCK 

6 , 
7 

HEM 
HEM 

t 
t 

II.D. 
S.D. 

23.2 t 
15.6 t 

26.0 
21.C 

32.1 
21.7 

t 
t 

26.2 
25.8 

BLOCK I . HEM t S.D. 11.1 t 11.3 13.2 t 21.8 
BLOCK 9 HEM t S.D. 9.C t 18.0 11.1 t 20.5 
BLOCK 10 HEM t S.D. 11.1 t 21.6 8.7 t 21.8 
BLOCK 11 KBA1f t S.D. C.3 t 9.5 5.2 t 13.1 
BLOCK 12 HEM t S.D. 3.9 t 7.5 c.c t 9.5 
BLOCK 13 HEM t S.D. C.9 t 10.9 3.1 t 7.0 
BLOCK U .HEM t S.D. c.8 t 13.1 3.5 t 7.3 
BLOCK 15 HEM t S.D. 2.1 t 8.6 6.8 t 17.3 
BLOCK 16 HEM t S.D. 3.5 t 6.9 2.1 t 5.0 
BLOCK 17 HEM t S.D. 5.C t 15.6 1.6 :t 2.7 
BLOCK 18 HEM t S.D. 2.3 t C.& 2.5.t 9.C 
TOTAL HEM t S.D. 391.5 t U8.3 463.5 t 177.0 

STATISTICAL ARALYSBS OF MOTOR ACTIVITY WERE RESTRICTED TO THE TOTAL HUMBER OF MOVEMENTS ARD TOTAL TIMK SPBRT II MOVBMERT. 
TOTAL • SUM OF BLOCKS; EACB BLOCK CONSISTS OF A 5 MINUTE PERIOD. . 



PROTOCOL 012-014: 1'1EURO'l'OXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CO('l'H)BR VAF/Plu•('l'H) I'IATS 

TAliLE 2 (PAGE 2)1 MOTOR ACTIVITY • SllHMl\RY - PREOOSAGE TEST 

GI'IOUP FEMALES HALES 

NUMBER OF I'IATS 28 28" 
TIME (SECONDS) SPIIIT lit HOVEMEJT 

BLOCK 1 HEM t S.D. 211.4 t 28.9 227.1 t 29.4 

BLOCK 2 HEM t S.D. 174.2 t 40.7 198.2 t 42.3 

BLOCK 3 HEM t S.D. 125.7 t 59.6 169.1 t 50.0 

BLOCK 4 HEM t S.D. 82.1 t 54.5 126.9 t 66.7 

BLOCX 5, HEM t S.D. 66.6 t 68.8 88.1 t 70.5 

BLOCK 6 HEM t s.D. 46.6 t 57.1 69.7 t 60.6 

BLOCX 7. HEM .t S.D. 30.8 t 46.6 43.9 t 54.8 

BLOCK II HEM t S.D. 20.5 t 39.2 25.8 t 46.2 

BLOCX 9 HEM t e.o. 17.3 t 35.9 2C.8 t 48.6 

BLOCX 10 HEM t s.o. 23.0 t !51.4 19.6 t 51.5 

BLOCK 11 HEM t s.o. 7.1 t 18.0 10.6 t 29.7 

BLOCK 12 HEM t s.o. 6.1 t 12.8 7.5 t 18.0 

BLOCK 1l HEM t a.o. 8:8 t 21.4 5.2 t 13.3 

BLOCK U HEM t S.D. 8.1 t 27.9 5.6 t 13.9 

BLOCK 15 HEM t e.o. 5.1 t 16.8 u..1 t u.e 

BLOCX 16 HEM t e.o. 5.0 t u.o 3.6.t 11.9 

BLOCK 17 HEM t S.D. 9.6 t 30.4 3.3 t 6.3 

BLOCK 18 HEM t a.o. 4.0 t 8.8 4.5 t 19.6 

TOTAL HEM t 8.0. 851.9 t 331.7 1048.4 t 402.0 

STATISTICAL ANALYSIS OF MOTOR ACTIVITY WERE RESTRICTED '1'0 ~ 'l'OTAL !lUMBER OF HOVEMEIITS AND 'l'OTAL TIHE SPEIIT Ill HOVEHEri. 
'l'OTAL • SUM OF BLOCM; I!ACJl BLOCK COIISISTS OF A FIVE Mllftl'l'E PEIUOD. 



PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IK Crl:CD('l'M)BR Vl\F/Plua('l'M) RATS 

TABLE 2 (PAGE 1): MOTOR ACTIVITY - SUMMARY 

DOSAGE. GROUP I III 
DOSAGE (MG/KG/DAY)a O(VEBICLE, SALINE) CO(ACRYLAMIDB) 

TEST SESSIOII 26 

!fUMBER OF JIM'S lf 8 8 

IIUMBER OF MOVBM!RTS 

BLOCK 1 HBl\K t S.D. 86.2 t 9.3 53.4 t 24.4 

BLOCK 2· HBl\K t S.D. 76.0 t 7.6 49.4 t 21.9 

BLOCK 3 MEl\11 t S.D. 50.4 t 21.5 23.8 t 25.6 

BLOCK 4 MEl\11 t S.D. 34.8 t 28.3 13.0 t 17.4 

BLOCK 5 HEA!1 t S.D. 25.1 t 23.8 10.1 t 11.9 

BLOCK 6 HEA!1 t S.D. 15.0 t 21.8 C.8 t 4.0 

BLOCK 7 HEA!1 t S.D. 13.0 t 26.9 a.o t 11.4 

BLOCK 8 MEl\11 t S.D. 8.9 t 25.1 5.0 t 3.7 

BLOCK 9 HEA!1 t. S.D. 5.6 t 15.5 11.5 t 21.9 

BLOCK 10 MEl\11 t S.D. 11.1 t 31.1 3.0 t 2.0 

BLOCK 11 HEA!1 t S.D. 8.0 t 21.4 2.9 t 2.3 

BLOCK 12 MEl\11 t S.D. 7.4 t 17.7 3.C t 4•.6 

BLOCK 13 HBl\K t S.D. 7.1 t 17.0 3.6 t 3.0 

BLOCK U MEl\11 t S.D. 7.1 t 18.2 4.2 t 4.1 

BLOCK 15 MEl\11 t S.D. 1.5 t 2.2 2.5 t 2.3 

BLOCK 16 MEl\11 t S.D. 1.4 t 1.4 5.6 t 7.1 

BLOCK 17 HEA!1 t S.D. 0.2 t 0.7 4.6 t 6.6 

BLOClt 111 MEl\11 t S.D. 0.9 t 1.2 6.4 t 7.6 

TOTAL MEAlf t S.D. 359.S t 226.4 215.1 t 72.5 


STATISTICAL l\IIALYSBS OF MOTOR ACTIVITY WERE RESTRICTED TO TBll TOTAL HUMBER OF MOVEMENTS AND TOTAL TIHB 13PBKT IK HOVEHBKT. 
TOTAL • SUM·OF BLOCKS; BACH BLOClt CONSISTS OF A 5 MINUTB PERIOD. 

a. Ooaa;e occurred once daily for nine daya.
b. The teat wa• conducted on day 7 of doaage, before dosage and after completion of the function~~ obaervationa1 battery. 



PROTOCOL 012-0Ur NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTA!ICEB IN Crl:CD(TH)BR VAF/Plua(1'M) RATS 

TABLE 2 (PAGB 2)1 MOTOR ACTIVITY - SUMMARY 

DOSAGE GROuP I Ill 
D,OSAOB (HO/JtO/DAY)a O(VEBICLB, SALINE) 40(ACRYLAHIDB) 

TBST SESSION 2ii 

RUHJI!R OF RATS II s s 
TIM! (SECOifDS) SPEIIT Ift MOVEMENT 

BLOCIC 1 HBM t S.D. 206.5 t 27.S 130.8 t 62.9 
BLOCJt 2 HBM t S.D. 172.5 t 29.6 113.6 t 54.4 
BLOCIC 3 HBA!1 t S.D. 106.1 t 57.6 54.4 t 67.6 
BLOCJt HBA!1 t S.D. 74.4 t 65.5 32.1 t 50.0•BLOCJt 5 HBA!1 t S.D. 49.5 t 4S.6 18.S t 26.3 
BLOCJt 6 HBA!1 t S.D. 2S.2 t 46.6 5.8 t 6.0 
BLOCJt 7 HBA!1 t S.D. 27.0 t 61.6 13.6 t 24.8 
BLOCJt s HBA!1 t S.D. 19.8 t 55.9 7.6 t 6.0 
BLOCJt 9 HBM t S.D. 10.S t 30.4 22.9 t !50.9 
BLOCJt 10 HBA!1 t S.D. 20.9 t 58.2 5.2 t 3.6 
BLOCIC 11 HBA!1 t S.D. 18.1 t 49.3 4.8 t 3.3 
JlLOCJt 12 HBM t S.D. 16.8 t 42.2 4.0 t 5.9 
JlLOCJt U HBA!1 t S.D. 12.9 t 32.9 4.0 t 3.1 
BLOCK U HBA!1 t S.D. u.s t 31.6 5.9 t 4.9 
BLOCK 15 HBA!1 t S.D. 2.0 t 3.2 e.g t J.S 
BLOCK 16 HBA!1 t S.D. 2.5 t 3.5 S.2 t 17.0 
BLOCJt 17 HBM t S.D. o.o t o.o 11.9 t 21.0 
BLOCK 1S HBA!1 t S.D. 0.4 t 0.7 u.o t 20.8 
TOTAL MBAM t S.D. 780.0 t 476.4 462.4 t 1SS.l 

STATISTICAL A!IALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO TUB TOTAL HUMBER OF MOVEMENTS A!ID TOTAL TIM! SPBIIT Iff MOVEMENT. 
TOTAL • sUM· OF JlLOCJtS; EACH BLOCK COIISIBTS OF A 5 MIIIUTB PERIOD, 

a. Doaage occurred once daily for nina daya.
b. The teat waa conducted on day 7 of doaage, before doaaga and after c0111pletion of tba functional obaarvational battery. 



PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTAHCEB IR Crl:CD(TM)BR VA!'/Plua(TM) RATS 

TABLB 2 (PAGB 3)1 MOTOR ACTIVITY - SUMMARY 

DOSAGE GROUP I Ill 
DOSAGE (HG/KG/DAY)a O(VEBICLB, SALINE) CO(ACRYLAHIDB) 

TEST SESSION 3b 

HUHBER OF RATS 8 8 

IWMBER OF HOVEMERTS 

BLOCit 1 MEAif t S.D•. 86.0 t 5.7 46.4 t 20.3 

BLOCit 2 HEAif t S.D. 68.6 t 25.5 35.6 t 20.9 

BLOCK 3 MEAif t S.D. «7.1 t 31.5 23.0 t 21.5 

BLOCK C HEAif t s.o. 43.2 t 36.4 15.1 t 18.3 

BLOCit 5 HEAif t S.D. 26.5 t 28.3 8.9 t 17.5 

BLOCK 6 HEAif t S.D. 27.0 t 33.6 3.1 t 3.6 

BLOCK 7 HEAif t S.D. 25.0 t 32.8 l.C t 1.7 

BLOCit 8 HEAif t S.D. 18.4 t 28.0 2.0 t 3.4 

BLOCK 9 MEAif t S.D. 11.8 t 18.0 3.2 t 3.3 

BLOCit 10 HEAif t S.D. 7.9 t 18.0 0.9 t o.8 

BLOCK 11 HEAif t S.D. 7.2 t 12.5 1.6 t 1.4 

BLOCK 12 HEAif t S.D. o.o t o.o 2.0 t 2.8 

BLOCit 13 MEAR t S.D. 0.8 t 1.2 1.8 t 2.0 

BLOCit U HEAif t S.D. 1.1 t 2.1 C.9 t 4.2 

BLOCK 15 HEAif t S.D. 1.0 t 2.4 0.5 t 0.8 

BLOCK 16 MEAif t S.D. 0.1 t 0.4 2.0 t 2.1 

BLOCK 17 HEAif t s.o. 0.9 t 1.C 4.1 t 7.5 

BLOCK 18 MEAif t s.o. 1.9 t 2.5 2.8 t 3.1 

TOTAL MEA1f t S.D. 37«.5 t 20C.3 159.2 t 78.4* 


STATISTICAL AHALYSES OF HOTOR ACTIVITY WERE RESTRICTED TO THE TOTAL RIJMBBR OF HCIVEHERTS Arm TOTAL TIME Sl'E!IT IK HOVEME!IT. 
TOTAL • SUM OF BLOCKBI EACS BLOCK COifSIS7'S OF A 5 Milfll'l'E PERIOD. 

a. Doaage occurred once dally for nine daya.
b. The teat wa• conducted on day C poatdoaage after completion of the functional obaervational battery.
* Significantly different fro• the vehicle control group TOTAL (P~0.05). 



PROTOCOL 012-0U: IIEURO'l'OXICITY EVALUATION OF POSITIVB CONTROL SUBSTANCES IN Crl:CD(1'H)BR VAF/Plua(TH) RATS 

TABLE 2 (PAGE 4) I MOTOR ACTIVITY - SUHMARY 

DOSAGE GROUP I Ill 
DOSAGE (HG/KO/OAY)a O(VBRICLB, SALIRB) 40(ACRYLAMIDI) 

TEST SESSIOif 3b 

IWHDER OF RM'S 8 8" 
TIMB (SBCOifOS) SP!l!T Ill MOVBMBIIT 

IILOCl 1 MBAit t s.o. 205.5 t 19.2 115.9 t 52.6 

IILOCK 2 HEAif t s.o. 154.9 t 67.8 105.6 t 73.6 

BLOCK 3 HEAif t s.o. 113.5 t 80.4 58.0 t 66.5 

BLOCK 4 MBAit t S.D. 98.1 t 81.6 29.8 t u.s 

IILOCit 5 MBAit t S.D. 63.4 t 69.4 21.0 t 52.2 

BLOCl't 6 MBA1t t S.D. 58.6 t 77.1 4.4 t 5.3 

BLOCit 7 MEAN t S.D. 53.2 t 69.5 2.1 t 3.3 

BLOCl't 8 MBAit t s.o. 37.8 t 61.5 2.1 t 3.5 

BLOCl't 9 MEAN t S.D. 24.0 t C2.6 7.0 t 8.5 

BLOCl't 10 MEAN t S.D. U.9 t 32.9 1.4 t 1.7 

BLOCl't 11 MEAN t S.D. 12.0 t 21.1 2.5 t 2.6 

BLOCl't 12 MBAit t S.D. o.o t o.o 3.8 t 5.8 

BLOCl't U MEAN t S.D. 0.5 t 1.1 3.0 t 3.8 

BLOCK U MBA1t t S.D. 1.0 t 1.8 7.0 t 7.5 

BLOCK 15 MBAit t S.D. 2.4 t 5.6 0.4 t 0.5 

BLOCE 16 MEAN t S.D. 0.1 t 0.4 2.0 t 3.5 

BLOCl 17 MBA1t t S.D. 1.0 t 1.4 8.0 t 18.4 

BLOCK 18 HEAif t S.D. 2.4 t 2.9 5.8 t 7.1 

TOTAL MBAit t s.o. 843.2 t 463.3 379.6 t 238.2* 


STATISTICAL ANALYSIS OF l«l'l''R ACTIVITY WERE RESTRICTED TO mE TOTAL IWMBER OF MOVEMENTS AIID TOTAL TIKI SPilfT Ul I«M!MBllT. 
TOTAL • SUM OF BLOeM; BACH BLOCK COlfSISTS OF A 5 HINUTB PERIOD. 

a. Doaage occurred once daily for nina daya.
b. Tba teat waa conducted on day 4 poatdoaage after complatioll of the functional obaervationa1 battery.
* significantly different fr011 the vehicle control group TOTAL (P~0.05). 



PROTOCOL 0~2-0U: II'EIJROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES Ill Crl:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 2 (PAG!r 1): MOTOR ACTIVITY - SUMMARY 

DOSAGE GROUP 1 IV 
DOSAGE (HG/KG/DAY)a O(VEBICLB, SALIHE) 200(IDPR) 

TEST BESBIOit ~b 

IWMBER or RATS I 8 	 8 

IWMBER or HOVBMElf.l'B 

BLOCK 1 HBAif t S.D. 86.2 :1: 9.3 82.6 :1: 12.7 
BLOCK 2 HEM :1: II.D. 16.0 :1: 7.6 45.8 :1: 28.9 
BLOCK 3 HEM :1: II.D. 50.4 :1: 21.5 29.2 :1: 31.6 
BLOCK HEM :1: S.D • 34.8 :1: 28.3 23.0 :1: 31.5•BLOCIt 5 HEM :1: S.D. 25.1 :1: 23.8 15.4 :1: 21.0 
BLOCK 6 HEM :1: S.D. 15.0 :1: 21.8 1.4 :1: 8.9 
BLOC!'( 7 HBAif :1: B.D. 13.0 :1: 26.9 u.s :1: 20.0 
BLOCK 8 HBAif t S.D. 8.9 :1: 25.1 8.2 :1: 12.4 
BLOCIt 9 MEAN t S.D. 5.6 :1: 15.5 1.4 :1: 2.1 
BLOC!'( 10 HEM t S.D. 11.1 :1: 31.1 0.2 :1: 0.7 
BLOCK 11 HEM :1: S.D. 8.0 :1: 21.4 2.8 :1: 3.5 
BLOC!'( 12 . HBA1f :1: S.D. 1.4 :1: 17.7 U.l :1: 21.6 
BLOClt 13 HEM :1: S.D. 7.1 :1: 17.0 13.0 :1: 23.3 
BLOClt U HEM t S.D. 7.1 :1: 1S.2 4.6 :1: 11.9 
BLOClt 15 HBA1f :1: S.D. 1.5 :1: 2.2 0.8 :1: 2.1 
BLOClt 16 HEM t S.D. 1.4 :1: 1.4 6.9 :1: 9.4 
BLOClt 17 HBA1f t S.D. 0.2 :1: 0.7 5.2 :1: u.o 
BLOCI'\ 18 HEM :1: S.D. 0.9 :1: 1.2 5.2 :1: 10.7 
TOTAL HEM :1: S.D. 359.8 :1: 226.4 277.6 :1: 123.4 

STATISTICAL AIIALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO THE TOTAL !fUHBER OF MOVEMENTS ARD TOTAL TIME SPBRT lit HOVEKERT. 
TOTAL • SUM OF BLOCKS; EACH BLOCK CONSISTS OF A 5 HIHUTE PERIOD. 

a. 	 Dosage occurred once daily for nina daya in Group I and once daily for three daya in Group IV. 
b. 	 The teat vaa conducted on day 7 of dosage in Group I and day 4 poatdoaaga in Group IV, after completion of tbe functional obaervational 

battery. 



PROTOCOL 012~014: IBUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Cr1:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 2 (PAGE 2) : MOTOR ACTIVITY - SUMMARY 

DOSAGE GROUP I IV 
DOSAGE (HG/~G/DAY)a O(V!BICL!, SALINE) 200(IDPII) 

TEST SESSION 26 
IWMB!R OF RATS .. 8 8 

TIHl!! (SECONDS) SPER'r Ift MOVEHJmT 

BLOC~ 1 Hl!!Aif t S.D. 206.5 :1: 27.8 199.1 t 37.9 
BLOC~ 2 HEM :1: S.D. 172•5 :1: 29.6 108.6 t 73.8 
JILOCit 3 HEM :1: S.D. 106.1 :1: 57.6 '63.9 t 75.7 
BLOCIt 4 HEM :t S.D. 74.4 :1: 65.5 n.8 t 70.8 
BLOCIt 5 HEM t S.D. u.s :1: u.6 38.8 t 54.8 
BLOC~ 6 HEM t S.D. 28.2 t ol6.6 15.8 t 21.2 
JILOCit 7 HEM t S.D. 27.0 :1: 61.6 26.2 t 50.4 
BLOCIt 8 HEM t S.D. 19.8 :1: 55.9 15.ol t 27.2 
BLOC~ 9 HEM t S.D. 10.8 t 30.4 1.2 t 2.5 
BLOCit 10 HEM t S.D. 20.9 :1: 58.2 0.2 t 0.7 
BLOC~ 11 HlWI :t S.D. 18.1 :1: ol9.3 5.ol :1: 8.2 
BLOC~ 12 MEAN t S.D. 16.8 t ol2.2 26.8 :1: 44.1 
BLOCit U HEM t S.D. 12.9 t 32.9 26.ol :1: ol6.8 
JILOCit lol HEM t B.D. 11.8 :t 31.6 8.o :t 21.8 
BLOCit 15 HEM t S.D. 2.0 :t 3.2 0.8 :t 2.1 
BLOCit 16 HEM t B.D. 2.5 :t 3.5 12.5 :t 18.7 
BLOCit 11 HEM t S.D. o.o :t o.o 10.8 t 28.8 
BLOCit ltl HEM t S.D. 0.4 :t 0.7 9.1 t 21.3 
TOTAL HlWI :t S.D. 780.0 :t 476.4 616.6 t 277.5 

STATISTICAL ANALYSES OF MOTOR ACTIVITY WERE RESTRICTED '1'0 TUE TOTAL RI1HilER OF HOVBMENTB jijffi TOTAL TIHB SPENT Ill HOVEHBNT. 
'l'O'l'AL • SUM OF ILOCitBJ EACB BLOCit COIIBISTS OF A 5 HllfiJTE PERIOD. 

a. Doaage occurred once daily for nine daya in Group I and once daily for tbrae daya in Group IV. 
b. The teat waa conducted on day 1 ot doaage in Group I and day 4 poatdoaage in Group IV, after ca.pletion of the functional obaervational 
~~ ' 



PROTOCOL 012-0U: lfEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTl\IICES IR Crl:CD('I'M)BR VAF/Plua('l'H) RATS 

TABLB 2 (PAGE 3) 1 MOTOR ACTIVITY - SUMMARY 

. DOSAGE GROUP I IV 
DOSAQB·(MG/~G/DAY)a O(VEBICLE, SALINE) 200(IDPR) 

TEST BESSIOH 3b 

HUMBER OF RATS II 8 

HUMBER OF HOVEMBHTS 

BLOCK 1 
BLOCK 2 
·BLOCK 3 
B~' 
BLOCit 5 
BLOCK 6 
BLOCK 7 
BLOCK 8 
BLOCK 9 
BLOCK 10 
BLOCK 11 
BLOCK 12 
BLOCK 13 
BLOCK 14 
BLOCK 15 
BLOCK 16 
BLOCK 17 
BLOCK 18 
TOTAL 

MEA1t 
MEAit 
MEA1t 
MEAit 
MEA1t 
MEAit 
MEA1t 
MEA1t 
MEA1t 
MEAit 
MEAit 

. MEAit 
MEAit 
MEAit 
MEAit 
MEAH 
MEAN 
MEAH 
MEAit 

t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 

S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
B.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
S.D. 
s.D. 
s.D. 
S.D. 
S.D. 
s.n. 

S6.0 t 
68.6 t 
n.1 t 
,3.2 t 
26.5 t 
27.0 t 
25.0 t 
18.4 t 
11.8 t 
7.9 t 
7.2 t 
o.o t 
o.8 t 
1.1 t 
1.0 t 
0.1 t 
0.9 t 
1.9 t 

374.5 t 

5.7 
25.5 
31.5 
36., 
28.3 
33.6 
32.8 
28.0 
18.0 
18.0 
12.5 
o.o 
1.2 
2.·1 
2.4 
0.4 
1.4 
2.5 

204.3 

85.8 t 
6,.0 t 
3'7.5 t 
12.2 t 
10.9 t 
3.6 t 
2.0 t
o.8 t 
4.8 t 

u.o t 
11.5 t 
2.6 t 
0.6 t 
1.6 t 
0.2 t 
4.6 t 

10.6 t 
10.0 t 

27C.t t 

12.2 
19.2 
25.7 
18.8 
17.3 
6.8 
4.9 
1.0 

13.0 
31.1 
25.6 
3.4 
0.9 
2.4 
0.7 
8.5 

17.3 
20.8 

119.3 

'• 

STATISTICAL ANALYSES OF MOTOR ACTlVITY WERE RESTRICTED TO THE TOTAL HUMBER OF MOVEMENTS l\IID TOTAL TlMB SPENT :~It MOVEMENT. 
TOTAL • SUM OF BLOC~; EACH BLOC~ CONSISTS OF A 5 MIHUTE PERIOD. 

a. 	 Doaage occ~rred once daily tor nine daye in Group I and once daily to~ three daya in G~oup IV. 
b. 	 The teat waa conducted on day ' poatdoaage in G~oup I and day 10 poatdoaage in Group IV, afte~ co=plation of the functional obaervational 

battecy. · 



PROTOCOL 012-0U: II'EUROTOXICITY EVALUATION OF.POSITIVE CONTROL SUBSTANCES lR Crl:CO(TM)BR VAF/Plua(TH) IU'tTS 

,:'ABLE 2 (PAGE 4) 1 HO'J.'Oil ACTIVITY - SUMMARY 

· DOSAGE GROUP I IV 
DOSAGE (MG/KGIDAY)a O(VEBICLE, SALJRE) 200(IDPif) 

TEST SBSSIOif lb 
IWMBBR OF MTS " a a 

TIME (SBCO•IfDS) IIPDT llf t«JVEMBII'l' 

BLOCK 1 M1Wt t S.D. 20!1.5 t 19.2 214.2 t 2a.2 

BLOCK 2 M!Wtt II.D. 1!14.9 t 67.a u:;.4 t 46.7 

BLOCK 3 MBM t s.D. 113.5 t ao.4 a5.6 t 63.a 

BLOCK 4 M1Wt t s.D. 98.1 t 81.6 21.6 t 30.a 

BLOCK 5 M1Wt t S.D. 6J.C t 69.4 23.a t co.9 

BLOCK 6 M1Wt t S.D. 58.6 t 77.1 6.9 t 17.5 

BLOCK 7 M1Wt t S.D. 53.2 t 69.5 2.4 t 5.6 

BLOCK a M1Wt t S.D. 37.8 t 61.5 1.0 t 1.2 

BLOCK 9 M1Wt t S.D. 24.0 t 42.6 11.9 t 33.6 

BLOCK 10 M1Wt t S.D. U.9 t 32.9 24.9 t 70.4 

BLOCK 11 . M1Wt t S.D. 12.0 t 21.1 24.4 t 59.6 

BLOCK 12 M1Wt t s.o. o.o t o.o 5.8 t 7.1 

BLoctt 13 MBM :t s.o. 0.5 :t 1.1 0.9 t 1.2 

BLOClt U MBM t s.D. 1.0 t 1.8 1.4 t 2.2 

BLOCK 15 M1Wt :t s.o. 2.4 t 5.6 0.2 t 0.7 

BLOCK 16 MBAif t S.D. 0.1 t o... 11.9 t 21.7 

BLOCK 17 MBM t s.D. 1.0 t 1.4 25.6 t 44.9 

BLOCK 18 MBM t S.D. z.c t 2.9 20.5 t C5.7 

TOTAL MBM t S.D. an.2 t 463.3 62a.2 t 283.6 


STATISTICAL ARALYSBa OF MOTOR ACTIVITY WERE RESTRICTED 'l'O TUB 'l'OTAL IIIIMBBR OF MOVEMERTS AND TOTAL TIME SPENT llf HOVEMBNT. 

TOTAL • BUM OF BLOCltS; EACH BLOCK COifSISTS OF A 5 MIRUTE PERIOD, 


a. Ooaage occurred once daily for nine daya in Group I and once daily for three daya in Group IV. 

b, The teat vaa conducted on day c poatdoaage in Group I and day 10 poatdoaage in Group IV, after completion of the functional obaarvational 

~~ ' 



PROTOCOL 012-0lf: lfl!URO'l'OXICITY EVALUATION OF POSI'riVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 2 (PAGE 1) : MOTOR ACTIVITY - SUMMARY 

DOSAGE GROUP II v 
DOSAGE (HO/KG/DAY)a O(VEBICLE, CORK OIL) 75(CARBARYL) 

TEST SESSlOft :16 

JfUMBEJl OF RATS If 8 8 

JfUMBEJl OF JoiOVEHEftTS 

BLOCK 1 HEM t S.D. 86.5 t 11.7 17.8 t 9.2 

BLOCK 2 HEM t S.D. 82.5 t 13.0 5.6 t 6.1 

BLOCK 3 HEM t II.D. 61.1 t 19.t 6.2 t 6.6 

BLOCK HEM t B.D. 51.1 t 33.0 J.t t t.2
•BLOCK 5 HEM t B.D. 38.1 t 27.8 2.6 t 2.0 

BLOCK 6 HEM t·s.D. 21.6 t 24.t 5.0 t 5.1 

BLOCK 7 HIWf t S.D. u.s t 10.9 8.t t 10.2 

BLOCK 8 HEM t S.D. u.o t 12.5 6.6 t 6.7 

BLOCK 9 HIWf t S.D. 10.5 t 13.5 5.8 t 10.8 

BLOCK 10 HIWf t B.D. 2.t t 1.9 9.2 t 8.8 

BLOCit 11 HEM t S.D. 0.9· t O.B 7.1 t 7.4 

BLOCit 12 HIWf t B.D. 1.2 t 1.8 5.6 t 6.1 

BLOCK 13 HIWf t B.D. 3.9 t 10.2 5.2 t t.2 

BLOCK U HEM t B.D. 1.5 t 2.8 9.0 t. 12.9 

BLOCK 15 HEM t B.D. 1.0 t l.t 5.2 t t.7 

BLOCK 16 HEM t B.D. 1.9 t 1.6 10.2 t 13.5 

BLOCK 17 HEM t B.D. 10.6 t 23.0 5.6 t 6.2 

BLOCK 18 HEM t B.D. 6.6 t 10.5 6.8 t 9.8 

TOTAL HEM t B.D. t07.0 t 99.0 125.5 t 109.5U 

STATISTICAL AlfALYSEB OF HO'.l'OR ACTIVITY WERE RESTRICTED TO THE TOTAL lWMBER OF HOVEMBNTS AND TOTAL TIHB SPENT Ill MOVEMENT. 
TOTAL • BUM OF BLOCKS; BACB BLOCit COifSIBTB OF A 5 HIIIUTE PERIOD. 

a. Dosage occurred once. 
b. The teat vaa conducted approxi~tely 5.5 houre poatdoaage in Group II and 1 hour poatdoaage in Group v, efter completion of the 

functional observational battery.

•• Significantly different from the vehicle control group TOTAL (P~0.01). 




PROTOCOL 012-0U: ftBURO'l'OXlCITY EVALUATION OF POSITIVI! CONTROL SUllSTANCES IN Crl:CD('l'M)BR VAF/Plus('l'M) RATS 

TABLE 2 (PAGE 2) : HO'l'OR ACTIVITY ~ SIIHHARY 

DOSAGE GROUP II v 
DOSAGE (MO/KO/DAY)e O(VBHICL!, CORN OIL) 75(CARIWIYL) 

TEST SESSIOII 26 

!lUMBER OF RATS II 8 8 

TIM! ( SBCOIIDS) SP!ln.' Ill HOVI!MBRT 

BLOCK 1 H!A11 t S.D. 205.0 t 29.4 35.2 :1: 23.7 
BLOCK 2 H!AII :1: S.D. 185.1 :1: 40.7 8.4 t 11.3 
BLOCK 3 H!AII t S.D. uo.6 t ~a.3 9.6 t 14.1 
BLOCK 4 H!AII t S.D. 109.6 t 79.2 2.8 t 3.5 
BLOCK 5 H!AII t S.D. 77.2 t 57.7 3.5 t 6.1 
BLOCK 6 H!AII :1: S.D. u.6 t 52.8 8.6 t 12.2 
BLOCK 7 H!AII t s.D. 25.2 t 28.0 12.6 :1: 16.2 
BLOCK 8 H!A11 t S.D. 29.0 t 33.1 10.4 t 12.4 
BLOCK 9 H!AII t S.D. 20.9 t 3,4.0 9.5 t 22.1 
BLOCJ: 10 H!AII t S.D. 2.1 t 3.2 12.4 t U.7 
BLOCK 11 H!A11 t S.D. o.e t 0.9 8.9 t u.o 
BLOCK 12 H!A11 t S.D. 1.2 t 2.2 9.8 t 16.2 
BLOCK 13 H!A11 t S.D. 6.11 t 18.7 8.4 t 8.1 
BLOCK 1C H!A11 t S.D. 2.9 t 5.8 16.2 .t 24.6 
BLOCK 15 H!AII t S.D. 1.9 t 2.7 8.0 t 10.3 
BLOCK 16 H!AII :1: s.o. 2.2 t 2.1 14.1 t 20.9 
BLOCK 17 H!AII :1: S.D. 19.4 t U.6 8.6 t 13.2 
BLOCK 18 H!A11 t S.D. 8.9 t U.4 9.9 t 15.2 
'l'OTAL H!AII t s.o. 881.5 t 235.4 196.9 t 205.8.. 

STATISTICAL ANALYSES OF MO'l'OR ACTIVITY WERE RESTRICTED TO 'I'HE TOTAL !lUMBER OF MOVEMENTS Arm 'l'O'l'AL TIM! SPENT Ilt HOVI!MBIIT. 
TOTAL • SUM OF.BLOClS; EACH BLOCK COIISISTS OF A 5 HIRUTB PERIOD. 

a. Dosage occurred once. · 
b. The test wa1 conducted approximately 5.5 hour• poetdoaage in Group II and 1 hour postdoaage in Group v, after cospletion of the 

functional ob•ervat1onal battery.

** Significantly different fro• the vehicle control group TOTAL (PSD.01). 




PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IR Cr1:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 2 (PAGE 1): HOTOR ACTIVITY - SUMMARY 

DOSAGE GROUP II VI 
DOSAGE (MG/KO/DAf)a O(VEBICLB, CORN OIL) 75(DDT) 

TEST SESSION :lb 

JruMBER OF RATS R B •a 

JruMI!ER OF MOVEMIRTS 

BLOCK 1 MBAlt t S.D. 86.5 t u. 7 71.1 t 11.6 

BLOCK 2 MBAlt t S.D. 82.5 t 13.0 76.2 t 10.3 

BLOCK 3 MBAlt t S.D. 61.1 t 19.4 56.9 t 17.8 

BLOCK 4 MBAlt t S.D. 51.1 t 33.0 U.9 t 19.0 

BLOCK 5 MBAlt t S.D. 38.1 t 27.8 38.5 t 21.9 

BLOC!'I 6 HEAR t S.D. 21.6 t 2C.C 31.2 t 21.8 

BLOCK 7 MBAlt t S.D. 11.5 t 10.9 24.6 t 20.2 

BLOCIt 8 MBAlt t S.D. u.o t 12.5 14.6 t 19.2 

BLOCIt 9 MBAlt t S.D. 10.5 t 13.5 15.4 t 23.8 

BLOC!t 10 MBAlt t S.D. 2.4 t 1.9 11.2 t 23.8 

BLOC!t 11 HEA11 t S.D. 0.9 t 0.8 16.2 t 15.4 

BLOC!t 12 HEAII t S.D. 1.2 t 1.8 15.2 t 21.2 

BLOCK 13 HEM t S.D. 3.9 t 10.2 13.6 t 19.8 

BLOC!t 14 HEM t S.D. 1.5 t 2.8 14.8 t 25.4 

BLOCK 15 MBAlt t S.D. 1.0 t 1.4 11.8 t 20.7 

BLOCK 16. HEM t B.D. 1.9 t 1.6 17.0 t 16.4 

BLOCK 17 MBAlt t S.D. 10.6 t 23.0 11.6 t 26.1 

BLOCK 18 MBAlt t S.D. 6.6 t 10.5 7.9 t 13.5 

TOTAL HEAR t S.D. C07.0 t 99.0 495.9 t 19'0.1 


STATISTICAL ANALYSES OF MOTOR ACTIVITY WERE RESTRICTED TO THE TOTAL HUMBER OF MOVEMENTS AND TOTAL TIMB SPBRT Ill MJVEMERT, 
TOTAL • SUM OF BLOCKSJ BACH BLOCK CONSISTS OF A 5 MINUTE PERIOD. 

a. Dosage occurred once. 
b. The teat was conducted approximately 5.5 hours poatdoaa_ge, after completion of the functional obaervational battery. 



PIIO'l'OCOL 012-0U: NEUIIO'l'OXICITY EVALUATION OF POSITIVE CONTROL SU!lSTMCES IN Crl:CD('l'H)BII VAF/Plua('l'H) RATS 

TABLE 2 ( PAGI 2) : MOTOR ACTIVITY - SUMMAR!" 

DOSAGE 'GROUP II VI 
DOSAGE (HG/KG/DAY)a O(VBBICLE, CORN OIL) 75(DDT) 

TEST SESSIOII 26 

NUMBER OF IIA'l'S 8 8 

TIME (SICOIIDS ) BPEII'r Ill HOVJtHElfl' 

BLOC& 1 MEAII t S.D. 205.0 t 29.4 171.2 t 32.1 
BLOC& 2 MEAII t S.D. 185.1 t 40.7 177.6 t 3,0.7 
BLOCK 3 MEAII t S.D. U0.6 t 54.3 131.4 t .,6.4 
BLOCK 4 MEA11 t S.D. 109.6 t 79.2 87 •• t 314.1 
BLOCK !I MEAII t S.D. 77.2 t 57.7 90.2 t 66.7 
BLOCK 6 MEAII t S.D. 42.6 t 52.8 62.8 t 50.3 
BLOCK 7 MEAII t S.D. 25.2 t 28.0 50.2 t 45.6 
BLOCK 8 MEJUf t S.D. 29.0 t 33.1 27.2 t 42.2 
BLOCK 9 MEAII t S.D. 20.9 t 34.0 31.8 t 52.7 
BLOCK 10 MEAII t·s.D. 2.1 t 3.2 37.5 t 54.5 
BLOCK 11 MEAII t S.D. 0.8 t 0.9 31.5 t 32.8 
BLOCK 12 MEAII t S.D. 1.2 t 2.2 29.9 t 43.1 
BLOCK 13 MEAII t B.D. 6.8 t 18.7 33.1 t 56.6 
BLOCK U MEAII t a.D. 2.9 t 5.8 27.9 t 49.2 
BLOCK 15 MEAII t S.D. 1.9 t 2.7 24.6 t 47.9 
BLO,CK 16 MEA11 t S.D. 2.2 t 2.1 36.2 t 37.2 
BLOCK 17 HEAR t S.D. 19.4 t U.6 24.5 :t 58.6 
BLOCK 18 MEAII t S.D. 8.9 t u.4 12.9 t 23.6 
TOTAL MEAII t S.D. 881.!1 :t 23!1.4 1088.0 t U6.4 

STATISTICAL ANALYSES OF HO'l'OR ACTIVITY WERE RESTRICTED TO 'l'BE TOTAL NUMBER OF MOVEMENTS AND TOTAL TIME SPBK'r Ill HOVEHENT. 
TOTAL • SUM OF BLOCKS; EACH BLOCK CONSISTS OF A 5 HllfiiTE PERIOD. 

a. Doaage occurred once. 
b. The teat waa conducted approximately 5.5 hour• poatdoaaga, after completion of the functional obeervational battery. 



PRO'l'OCOL 012-014:· IIEUROl'OXICI'lT EVALUATION OF POSITIVE CONTROL SUBSTAHCES IN Crl:CD(TH)BR VA.F/Plua(TH) RATS 

TABLE 2 (PAGE 1) : MOTOR ACTIVI'lT - SUMMARY 

DOSAGE GROUP II VII 
DOSAGE (HG/KG/DAT)a O(VEBICLB, COM OIL) 200(TRIADIHEFO!t) 

TEST BBBBIOif ~b 

JruHBER OF RATS a a" 
JruHBER OF MOVBM!KTS 

BLOC!t 1 HEM t B.D. a6.5 t 11.7 96.6 t 6.t 

BLOCK 2 HEM t S.D. 82.5 t 13.0 97.8 t 8.6 

BLOCK 3 HEM t B.D. 61.1 t 19.4 94.1 t a.3 

BLOCK t HEM t B.D. 51.1 t 33.0 ee.e t 8.7 

BLOCK 5 HEM t B.D. 38.1 t 27.8 84.9 t 12.5 

BLOCK 6 HEM t S.D. 21.6 t 24.4 86.6 t u.s 

BLOCK 7 HEM t B.D. 11.5 t 10.9 87.1 t 10.7 

BLOCK 8 HEM t S.D. u.o t 12.5 82.4 t 10.9 

BLOCK 9 HEM t S.D. 10.5 t 1J.5 81.0 t 9.9 

BLOCK 10 HEM t S~D. 2.t t 1.9 73.6 t 10.3 

BLOCK 11 HEM t B.D. 0.9 t o.e 81.a t 9.6 

BLOCK 12 HEM t S.D. 1.2 t 1.8 82.0 t 7.a 

BLOCK 13 HEM t B.D. 3.9 t. 10.2 81.1 t u.s 

BLOCK U HEM t S.D. 1.5 t 2.8 76.9 t 18.7 

BLOClt 15 HEM t S.D. 1.0 t 1.4 73.0 t u.t 

BLOCK 16 HEM t S.D. 1.9 t 1.6 71.9 t ll.a 

BLOCK 17 HEM t S.D. 10.6 t 23.0 72.6 t u.t 

BLOCK 1a HEM t B.D. 6.6 t 10.5 72.6 t 10.7 
TOTAL HEM t B.D. t07 .o t 99.0 uec.e t 92.8** 

STATISTICAL ANALYSES OF MOTOR ACTIVI'lT WERE RESTRICTED TO TilE TOTAL HUMBER OF MOVEMENTS AND TOTAL TIME SPEKT Ilt MOVEMENT. 
TOTAL • SUM OF BLOCltB; BACH BLOClt COKBISTS OF A 5 MINUTE PERIOD. 

a. Doaage occurred once. 
b. The teat waa conducted approximately 5.5 houra poatdosage in Group II and 2 houra poatdoaage in Group VII, after completion of the 

functional obaervational battery.

•• Significantly different from the vehicle control group TOTAL (P~0.01). 




PROTOCOL 012-014: lfltmOTOXICITr EVALUATIOII OF POSITIVE CONTROL SUBSTANCES llf Crl:CD('l'H)BR VAF/Plua('l'H) RATS 

TAJILE 2 (PAGE 2) t MOTOR ACTIVITr - SIJMIW\Y 

DOSAGE CROUP' II VII 

DOSAGE (HG/KQ/DAY)a O(VEBICLE, CORII OIL) 200(TRIADIHEFON) 


TEST BESBlOII 26 

lWMBER OF IIATS II 8 	 8 

TIHB (SECOIIDS) SPEIIT Ill HOVEHBIIT 

BLOCK 1 HEM t S.D. 205.0 t 29.C 248 •• t 25.7 

BLOCK 2 HEM t B.D. 185,1 t C0.7 250 •• t u.c 

BLOCK 3 HEM t B.D. 1C0.6 t 5C.3 2<10.6 t 16.2 

BLOCK C HEM t S.D. 109.6 t 79.2 239.8 t 19.0 

BLOCK 5 HEM t B.D. 77.2 t 57.7 228.6 t 37.3 

BLOCK 6 HEA11 t s.o. U.6 t 52,8 225.5 t u.o 

BLOCK 7 HEA11 t S.D. 25.2 t 211.0 227.1 t 19.1 

BLOCK II HEA11 t S.D. 29.0 t 33.1 211.0 t co.9 

BLOCK 9 HEA11 t S.D. 20.9 t 3C.O 201.2 t 3,5.6 

BLOCK 10 HEM t II.D. 2.1 t 3.2 196.1 t 26.8 

BLOCK 11 HEM t S.D. 0.8 t 0.9 215.0 t 21.6 

BLOCK 12 HEAII t B.D. 1.2 t 2.2 210.0 t 18.7 

BLOCK 13 HEM t S.D. 6.11 t 18.7 225.1 t 23.2 

BLOCK 1C HEA11 t S.D. 2.9 t 5.8 204.1 t 6,5,6 

BLOCK 15 HEA11 t S.D. 1.9 t 2.7 188.0 t 26.7 

BLOCK 16 HEA11 t S.D. 2.2 t 2.1 188.8 t 31.5 

BLOCK 17 HEA11 t S.D. 19.C t U.6 191.C t 38.2 

BLOCK 111 HEAII t s.D. 8.9 t u.c 189.6 t 27.6 

TOTAL HEA11 t B.D. 881.5 t 235,C 3886.8 :t 282,5** 

STATlSTICAL AiiitYSBS OF MOTOR AC'llVITr WERB RESTRICTED '1'0 THE TOTAL NUMBER OF HOVBHEIITB AND TOTAL TIHB SPENT IN HOVEHBIIT. 
TOTAL • BUM OF JILOC!SJ EACH BLOCK COIISIBTB OF A 5 MINUTE PERIOD. 

a. 	 Daaaga DCcurre,d once. 
b. 	 The teat waa conducted approximately 5.5 houra poatdoeage in oroup II and 2 houra poatdoaage in Group VII, after cowpletion of the 

functional observational battery.
** 	 81gn1ficently different from the vehicle control group TOTAL (P~0.01). 



PROTOCOL 0~2-0U: IIEUROTOXICITI EVALUA~IOlf OF POSITIVE CONTROL SUBSTANCES Ilf Crl:CO(TM)BR VAF/Plua(TM) RATS 

TABLE 2 (PAGE 2) : MO'l'OR ACTIVITY - SIJMI1ARY 

DOSAGE GROUP II VII 
DOSAGE (MG/~G/DAY)a O(VEHICLE, CORK OIL) 200(TRIADIMEFOif) 

TEST SESSIOif 2b 

RUMBER OF RATS If 8 8 

TIME (SECOifDS) SPEifT Ilf t«lVEMEHT 

BLOC~ 1 H1W1 t S.D. 205.0 t 29.4 248.4 t 25.7 
BLOC~ 2 HIWI t S.D. 185:1 t 40.7 250.4 t 14.4 
BLOC~ 3 MEAif t S.D. 140.6 t 54.3 240.6 t 16.2 
BLOC~ 4 MEAif t B.D. 109.6 t 79.2 239.8 t 19.0 
BLOC~ 5 H1W1 t B.D. 77.2 t 57.7 228.6 t 37.3 
BLOC~ 6 HIWI t S.D. 42.6 t 52.8 225.5 t 42.0 
BLOC~ 7 MEAif t S.D. 25.2 t 28.0 227.1 t 19.1 
BLOClt 8 MEAif t S.D. 29.0 t 33.1 217.0 t 40.9 
BLOC~ 9 KIWI t S.D. 20.9 t 34.0 201.2 t 35.6 
BLOClt 10 KIWI t S.D. 2.1 t 3.2 196.1 t 26.8 
BLOClt 11 MEAif t S.D. o.8 t 0.9 215.0 t 21.6 
BLOC~ 12 MEAif t S.D. 1.2 t 2.2 210.0 t 18.7 
BLOClt 13 HEAII t S.D. 6.8 t 18.7 225.1 t 23.2 .,
BLOClt 14 HEA11 t S.D. 2.9 t 5.8 204.1 t 65.6 ·' 
BLOClt 15 KIWI t B.D. 1.9 t 2.7 188.0 t 26.7 
BLOClt 16 MBA!f t B.D. 2.2 t 2.1 188.8 t 31.5 
BLOClt 17 KIWI t B.D. 19.4 t U.6 191.4 t 38.2 
BLOClt 18 MEA!! t S.D. 8.9 t U.4 189.6 t 27.6 
TOTAL MEA!! t S.D. 881.5 t 235.4 3886.8 t 282.5.0 

STATISi'ICAL A!IALYBBS OF MO'l'OR ACTIVITI WERE RESTRICTED TO ~ TOTAL NUMBER OF MOVEMENTS AND TOrAL Tl.HB SPEHT lit HOVEMBHT. 
TO'l'AL • SUM OF BLOCltS; EACB BLOC~ COifSISTS OP A 5 MINUTE PERIOD. 

a. Doaaga occurred once. 
b. The teat waa conducted approximately 5.5 houra poatdoaaga in Group II and 2 hours poatdoaage in Group VII, after co.pletion of the 

functional observational battery. · 

** Bignificantly.different from the vehicle control group TOTAL (P~0.01J. 




PRO'l'OCOL 012-0U: NEUROTOXIC.ITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IK Crl:CD('JM)BR VAF/P1ua('JM) RATS 

TABLE 5 (PACJE 1) 1 MO.l'OR ACTIVITY - III'DIVIDUAL DATA ~ MALE RATS 

DOSAOB GROUP I 0 (VEHICLE, 0.9, SALINE) HQ/~0/DAY • 

RAT I 19761 19762 19782 19787 

'l'BS'l' SBSSIOJf 2 b 

RUMBER or HOWM!li'M 

llLOClt 1 
BLOClt 2 
BLOClt 3 

BLOCit t 

BLOCK 5 

BLOClt 6 
BLOClt 7 
BLOCK • 

BLOCK 9 

BLOClt 10 

BLOCK 11 

BLOClt 12 

BLOCK 13 

BLOClt U 
BLOCK 15 

BLOClt 16 

BLOClt 17 

BLOC1t 11 

TOTAL 


76 
64 

77 
u 

99 
76 

95 
Bl 

lf 62 '' 12 
10 56 28 0 

0 l!i 0 0 
!i 18 0 0 
0 17 5 0 
0 0 0 0 
1 0 0 0 
0 0 0 0 
0 0 1 0 
2 
2 
5 

0 
0 
0 

0•0 

2 
0 
0 

0 1 1 5 
1 3 1 0 
0 2 0 0 
0 

200 
2 

357 
3 

272 
0 

197 

TOTAL • SUM or BLOCKS; BACH BLOCK CONSISTS OF A 5 MINUTE PERIOD. 
a. Do1age occurred once dally for nine daya.
b. The teat wa1 conducted on day 7 of ctoaage, before doaage and after co111p1etion of functional observational battary. 



PROTOCOL 012-0U: KEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IR CrliCD(TH)BR VAt/Plua(TH) RATS 

TABLE 5 (PAGE 2): MOTOR ACTIVITY - IRDIVIDUAL DATA - HALE RATS 

DOSAGB GROUP I 0 (VERICLB, 0.9\ BALIRB) HG/KG/DAY a 

RAT I 19761 19762 19782 19787 

TEBT BESSIO!f 2b 

TIHB (SECORDB) SPEIIT IR l«lVBMBRT 

BLOCK 1 166 170 246 233 

BLOCK 2 lU 176 227 184 

BLOCK 3 63 U2 112 16 

BLOCK 16 128 66 0 

BLOCK 5' ·o 82 0 0 

BLOClt 6 7 25 0 0 

BLOCK 7 0 33 0 

BLOClt I 0 0 '0 0 

BLOClt 9 0 0 0 0 

BLOClt 10 0 0 0 0 

BLOCK 11 0 0 0 0 

BLOCK 12 2 0 0 5 

BLOCK 13 0 0 8 0 

BLOClt U 0 0 0 

BLOCK 15 0' 1 1 6 

BLOClt 16 1 7 1 0 

BLOCK 17 0 0 0 0 

BLOCK 18 0 0 2 0 

roTAL &03 76& 667 &U 

roTAL • BUM OF BLOC!B; EACH BLOCK COHBIBTS OF A 5 HIKUTE PERIOD, 
a. Doaage occurred once daily for nine daya.
b. The teat waa conducted on day 7 of doaage, before doaage and after completion of functional obaervationa1 battery. 



PROTOCOL 012-0U: NEUI!OTOXICITY EVALUATION OF POSITIVE CONTRoL· SUBSTANCES IR CrhCD(TH)BR VAF/Plua(TH) RATS 

TABL! 5 ( PAOE 5) 1 MO'l'OR ACTIVITY - IIIDIVIDUAL DATA - MALE RATS 

DOSAGE GROIIP I 0 (VEHICLE, 0.9t SALINE) HQ/KO/DAY a 

RAT I 19761 19762 19782 19787 

TEST SESSION 3b 

lfllHBER OF MOVEMENTS 

BLOCK 1 
BLOCK 2 
BLOCK 3 
BLOCK ~ 
BLOCK 5 
BLOCK 6 
BLOCK 7 
BLOCK 8 
BLOCK 9 
Btocl 10 
BLOCK 11 
BLOCK 12 
BLOCI 13 
BLOCX U 
BLOCK 15 
BLOCK 16 
BLOCK 17 
BLOClt 18 
'l'OTAL 

u 80 81 89 
9C 73 86 22 
62 80 85 0 
8) 
67 

71 
~ 

61 
53 

0 
0 

65 0 u 0 
63 0 7 0 
28 10 1 0 
26 5 0 0 
0 0 7 0 
0 1 0 22 
0 0 0 0 
0 0 0 2 
0 0 0 0 
0 0 0 7 
1 0 0 0 
1 2 0 0 
7 0 0 0 

581 326 395 U2 

TOTAL • SUM OF BLOCISJ EACB BLOCK COKSISTS OF A 5 MIMUTB PERIOD. 
•· Doaage occurred once daily for nine daya.
b. The teat waa conducted on day 7 of doaage, before dosage and after completion of functional obaervational battery. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IR Crl:CD(TH)BR VAF/P1ua(TH) RATS 

TABLE 5 (PAGE 6) : MOTOR ACTIVITY - IRDIVIDUAL DATA - HALE IIATS 

DOSAGE GROUP I 0 (VEHICLE, 0.9, SALIRE) MO/KO/DAY a 

IIAT I 19761 19762 19782 19787 

TEST SEBSIO!t 3b 

TIME ( BBCORDS) SPERT Ill MOVEMERT 

BLOCK 1 185 181 223 227 

BLOCK 2· 217 136 2CO co 

BLOCK 3 151 182 221 0 

BLOCK 4 172 160 lU 0 

BLOCK 5 163 9 118 0 

BLOCK 6 137 0 18 0 

BLOCK 7 115 0 27 0 

BLOCK a C8 16 0 0 

BLOCK 9 n 4 D 0 

BLOCK 10 0 0 16 0 

BLOCK 11 0 0 0 u 

BLOCit 12 0 0 0 0 

BLOCit 13 0 0 0 3 

BLOCit U 0 0 0 0 

BLOCit 15 0 0 0 16 

BLOCit 16 1 0 0 0 

BLOCK 17 2 3 0 0 

BLOCK 18 8 0 0 0 

'l'OTAL 12C6 691 1006 329 

TOTAL • SUM OF BLOCKS; EACH BLOC!'\ CORSIBTS OF A S MINUTE PERIOD. 
a. Doaage occurred once daily for nine daya.
b. The teat waa conducted on day 7 of doaage, before doeage and after completion of functional ob•ervatione1 battery. 



PROTOCOL 012-014: NEUROTOXICITY EVALU~ION OF POSITIVE CONTROL SUBSTANCES IR Crl:CD(TM)BR VAF/Plue(TM) RATS 

TABLE 6 (PAGE l)Z MOTOR ACTIVITY - IJI>lVIDUAL DATA - FEMALE RATS 

DOSAGE <mOUP I 0 (VESICLE, 0.9, SALIIfE) MG/ItG/DAY a 

RAT I 9172 9181 9185 9196 

!rES'!' 8E88101t 2b 

JruMJ!ER or HOVEHBtr.ra 

BLOCK 1 88 83 95 77 

BLOCK 2 . 67 eo 72 82 

BLOCK 3 57 45 53 86 

BLOCK 4 54 9 39 82 

BLOCK !5 63 21 45 37 

BLOCK 6 64 0 25 8 

BLOCK 7 78 0 0
•BLOCK 8 71 0 0 0 

BLOCK 9 u 0 0 0 

!!LOCK 10 8'8 1 0 0 

BLOCK 11 61 2 0 0 

!!LOCK 12 51 1 0 l 

!!LOCK 13 ., 2 0 0 

!!LOCK U 52 0 0 0 

BLOCK 15 5 0 0 0 

!!LOCK 16 0 l J 0 

!!LOCK 17 0 0 0 0 

BLOCK 18 2 0 0 0 

TOTAL 894 20 336 375 


TOTAL • SUM or BLOCl':SI EACH BLOCit COifSlSTS OF A 5 HIHU!rB PERIOD. 
•· Doeage occurred once daily for nine daye.
b. The teet wae conducted on day 7 of doeage, before doeag• and after completion of functional ob1ervational battery. 

·-. 

http:HOVEHBtr.ra


PROTOCOL 012-0U: NEUROTOXICITY EVALUATION. OF POSITIVE CONTROL SUBSTANCES IN Crl:CJ)('l'M)BR VAF/Plue('l'M.l RATS 

TABLE 6 (PAGE S) 1 MOTOR ACTIVITY - IIIDIVIDUAL DATA - FEMALE RATS 

DOSAGB GROUP I 0 (VEHICLE, 0.9\ SALINE) HG/JtG/DAY a 

RAT I 9172 9181 9185 9196 

TEST SESSION lb 

HUHBER OF tioVEHEtrrs 

BLOC!t 1 90 88 80 96 

BLoClt 2 8t 84 38 68 


· BLOCl 3 52 37 5 56 

BLOC!t t 57 1 0 73 

BLOClt !I 35 1 0 52 

BLOClt 6 63 1 0 73 

BLOClt 7 60 0 0 70 

BLOClt I 81 0 0 27 

BLOClt 9 51 7 0 5 

BLOClt 10 52 0 0 
 •BLOClt 11 32 3 0 0 

BLOCK 12 0 0 0 0 

BLOClt 13 3 0 0 1 

BLOClt U 0 0 5
•BLOCl 15 1 0 0 0 

BLOClt 16 0 0 0 0 

BLOCl 17 0 0 0 
 •
BLOCK 18 2 1 1•TOTAL 663 230 12& 535 

TOTAL • SUH OF BLOCJtS; EACB BLOClt CONSISTS OF A S MINUTE PERIOD. 
a. Doaage occurred once daily tor nine daya.
b. The teat waa conductad on day 7 of doaage, before doaage and after completion of functional obaervational battery. 



PROTOCOL 012-0UI KI11RO'l'OXIC1Tl EVALUATION ~F POSITIVE CONTROL SUBSTANCES IN Crl:CD.(DI)BR Vl\F/Plua(DI) RATS. 

TABLE 6 (PAGB 6') I MOTOR ACTIVITY - IlfOIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP I 0 (VBDICLB, 0.9, SALIMI) HG/~G/DAJ a 

RAT I 9172 9181 9185 9196 

TEST SEBSIOK lb 

TIHE (SECONDS) SPEHT lK MOVEMENT 

BLOC~ 1 211 193 196 228 

BLOCK 2 196 167 80 163 

BLOCK 3 130 73 5 U6 

BLOCJt 138 2 0 170
•BLOCK 5 79 0 0 138 

BLOCK 6 134 1 0 179 

BLOCK 7 109 0 0 175 

BLOCK 8 178 0 0 60 

BLOCJt 9 122 8 0 11 

BLOCJt 10 95 0 0 8 

BLOCJt 11 49 0 0 

BLOCK 12 0 0' 0 0 

BLOCJt 13 1 0 0 0 

BLOCK U 0 0 4 

BLOCK 15 3 0' 0 0 

BLOCK 16 0 0 0 0 

BLOCJt 17 0 0 0 l 

BLOCK 111 2 5 1 l 

TOTAL 1U7 
 457 282 1288 

TOTAL • SUM OF BLOCM; EACH BLOClt CONSISTS OF A 5 HIIW'l'E PERIOD. 
a. D,oaage occurred once daily for nine daya. 
b. The teat waa conducted on day 7 of doaage, before doeage and after completion of functional obaervat1ona1 battery. 



------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrlzCD(~M)BR VAF/Plus(TM) RATS 

TABLE 2 (PAGE 1 ) 1 NECROPSY OBSERVATIONS - SUMMARY - HALE RATS 

IIIIDOSAGE GROUP 
0 (VEHICLE) 40DOSAGE (MG/IG/DAY) ACRYLAHIDE a0.9\ SALINE a 

RATS EXAMINED b N 4 4 

ALL TISSUES APPEARED NORMAL 4 0** 

URINARY BLADDER! 
DISTENDED WITH FLUID, 
BLOCIAGE PRESENT 

NO 
0 2 

DISTENDED WITH URINE, 
BLOCIAGE PRESENT 

NO 
0 2 

BRAIN I 
LEFT CEREBRAL HEMISPHERE; 
TWO EPIDURAL HEMORRHAGES 

10PRESENT 

CEREBELLUM; ONE EPIDURAL 
10HEMORRHAGE PRESENT 

a. Dosages were administered on days 1 through 9 of the study.
b. Refer to the individual clinical.observation table (Table 6) for external observations confirmed at necropsy. 
** Significantly different from the vehicle control group value (~0.01). 



. PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 

TABLE 7 (PAGE 1) I NECROPSY OBSERVATIONS - I.NDIVIDUAL DATA - MALE RATS 

DOSAGE GROUP 	 RAT DAYS ON NUMBER OF 
DOSAGE (HG/~G/DAY) 	 NUMBER STUDY DOSAGES OBSERVATIONS a 

I 

0 (VEHICLE, 0.91 SALINE) b 19761 15 9 ALL TISSUES APPEARED NORMAL, 


. 	19762 15 9 ALL TISSUES APPEARED NORMAL. 
19782 16 9 ALL TISSUES APPEARED NORMAL. 
19787 16 9 ALL TISSUES APPEARED NORMAL, 

III 
40 (ACRYLAHIDE) b 19764 16 9 	 URINARY BLADDER! APPROXIMATELY 2.0 HL OF FLUID PRESENT ­

NO BLOC~GE PRESENT. 

19768 16 9 	 URINARY BLADDER! 1.0 HL OF FLUID PRESENT - NO BLOC~GE 
PRESENT. 

19770 15 9 	 URINARY BLADDER! DISTENDED WITH APPROXIMATELY 6 HL OF 
URINE - NO BLOC~GE PRESENT. BRAIN! LEFT CEREBRAL 
HEMISPHERE, TWO EPIDURAL HEMORRHAGES (0, 7 X 0,5 CM) 
PRESENT; CEREBELLUM, ONE EPIDURAL HEMORRHAGE (0.5 CH 
IN DIAMETER) PRESENT. 

19776 15 9 	 EXTERNAL OBSERVATION! URIN!,-STAINED ABDOMINAL FUR. a 
URINARY BLADDER! APPROXIMATELY 3 HL 01" URINE PRESENT ­
NO BLOC~GE PRESENT • 

a. Refer to the individual clinical observation table (Table 6) for external observations confirmed at necropsy. 
b. Dosages were administered on days 1 through 9 of the study. 



------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl1CD(TH)BR VAF/Plus(TH) RATS 


TABLE 2 (PAGE 1)1 ,NECROPSY OBSERVATIONS - SUMMARY - FEMALE RATS 


IllIDOSAGE GROUP 
0 (VEHICLE) 40DOSAGE (HG/~G/DAY) 
0.9\ SALINE a ACRYLAMIDE a 

-----------------------------------~------------------------------------------------------------------------------------------------
.4 4HRATS EXAMINED b 

4 2ALL TISSUES APPEARED NORMAL .., 
0 1

EMACIATION 

URINARY BLADDERI 
0 1

DISTENDED WITH FLUID 


0 1
DISTENDED WITH URINE -· 
a. Dosages were administered on dayll 1 through 9 of the study.
b. Refer to the individual clinical observation table (Table ·6) for external observations confirmed at necropsy. 



-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrliCD(TH)BR VAF/Plus(TH) RATS 

TABLE 7 (PAGE 1 ) 1 'NECROPSY OBSERVATIONS - INDIVID.UAL DATA - FEMALE RATS 

DOSAGE GROUP RAT DAYS ON NUMBER OF 
DOSAGE (HG/~G/DAY) NUMBER STUDY DOSAGES OBSERVATIONS a 

I 
0 (VEHICLE, 0,9\ SALINE) b 9172 

9181 
16 
15 

9 
9 

ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL, 

9185 16 9 ALL TISSUES APPEARED N'ORMAL. 
9196 15 9 ALL TISSUES APPEARED NORMAL, 

III 
40 (ACRYLAMID!) b 9171 16 9 ALL TISSUES APPEARED NORMAL, 

9180 15 9 	 EMACIATION - LITTLE FAT FOUND AT N!CROPSJ, URINARY 
BLADDER I DISTENDED WITH 2.5 ML OF URINEJ NO BLOC~GE 
PRESENT. ALL OTHER TISSUES APPJ!AIU!D NORMAL. 

9186 16 9 	 ALL TISSUES APPEARED NORMAL. 

9191 15 9 	 URINARY BLADDER! DISTENDED WITH 6 ML OF FLUIDJ NO 
BLOC~GB PRESENT. 
ALL OTHER TISSUES APP!AluW NORMAL. 

a. Refer to the in!fividual clinical observation table (Table 6) for external observations confirmed at necropsy. 
b. Dosages were administered on d,ays 1 through 9 of the study. 



PROTOCOL 012-014: I!IEURO'l'OXICITY EVALUATION OF POSITIVE CORTROL SUBSTANCES IR Cr1:CD('l'M)BR VAF/Plua('l'M) RATS 

TABLE 5 (PAGE 1): HO'l'OJI ACTIVITY - IIIDIVIDUAL DATA - MALE RATS 

DOSAGE GROUP I 0 (VEHICLE, 0.9\ SALIHB) HG/~G/DAY a 

RAT I 19761 19762 19782 19787 

TEST SESSIOR 2b 

IWMBER OF HOVEHERTS 

BLOC~ 1 76 77 99 95 

BLOC~ 2 6C 8C 76 83 

BLOC~ 3 3C 62 5C 12 

BLO~ C 10 56 28 0 
 ~I'!' 

BLOC~ 5 0 35 0 0 

BLOC~ 6 5 18 0 0 

BLOClt 7 0 17 5 0 

BLOClt 8 0 0 0 0 

BLOClt 9 1 0 0 0 

BLOClt 10 0 0 0 0 

BLOClt 11 0 0 1 0 

BLOClt 12 2 0 0 2 

BLOClt 13 2 0 c 0 

B~lt 5 0 0 0 

BLOC~ 15 0 1 1 5 

BLOClt 16 1 3 1 0 

BLOClt 17 0 2 0 0 

BLOClt 18 0 2 3 0 

TOTAL 200 357 212 197 


TOTAL • SUM OF BLOC~; EACB BLOClt CORSISTS OF A 5 MINUTE PERIOD. 
a. Dosage occurred once daily for nine daya.
b. The teat waa conducted on day 7 of dosage, ·before dosage and after completion of functional observational battery. 



PROTOCOL 012-014: MEU'RO'l'OXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES Ilt Crl:CD('l'M)BR VAF/Plua(TM) RATS 

TABLB 5 (PACB 2): MO'l'OR ACTIVI1'J - IlfDIVIDUAL DATA - MALB RATS 

DOSAG! GROUP I 0 (VEHICLE, 0.9\ SALIRE) HO/~G/DAY a 

RAT I 19761 19762 19782 19787 

TEST SI'SSIOI'f 2b 

. TIHB (SBCOifDS) SPliT lit HOVEMEMT 

BLOC!t 1 166 170 246 233 

BLOCIt 2 lH 176 227 184 

BLOCIt 3 63 U2 112 16 

DLOC!t 16 128 66 0
•DLOC!t 5 0 82 0 0 

DLOC!t 6 7 25 0 0 

BLOCK 7 0 33 0
•DLOC!t 8 0 0 0 0 

DLOC!t 9 0 0 0 0 

BLOCK 10 0 0 0 0 

BLOCK 11 0 0 0 0 

BLOC!t 12 2 0 0 5 

BLOC!t 13 0 0 8 0 

DLOC!t U 4 0 0 0 

BLOC!t 15 0 1 1 6 

BLOC!t 16 1 7 1 0 

BLOCK 17 0 0 0 0 

BLOCK 18 0 0 2 0 

T'O'l'AL 403 764 667 4U 


T'O'l'AL • SUM OF BLOCM; BACH BLOC~ COitSISTS OF A S HIRIJTE PERIOD. 
a. ooaage occurred once daily for nine daya. 
b. The teat waa conducted on day 7 of doaage, before doaage and after completion of functional observational battery. 



PROTOCOL 012-0U: NEUROTOXICI'l'r EVALUATION OF POSITIVE CONTROL SUBSTA!fCES Ilf Crl:CD(nt)IIR VAF/Plua(nt) RATS 

TABLE 5 (PAGE 5) 1 MO'J.'OR ACTIVITY - ItmiVIDUAL DATA - MALE RATS 

DOSAGB GROUP I 0 (VEHICLE, 0.9t SALINE) MG/KG/DAY a 

RAT I 19761 19762 19782 19787 

TEST SBSSIOII 3b 

lfUHBER OF MOVEMBlfTS 

BLOCK 1 8C 80 81 89 

BLOCK 2. 9C 73 86 22 

BLOCK 3 62 80 85 0 

BLOCK c 83 71 61 0 

BLOCK 5 67 4 53 0 

BLOCK 6 65 0 u 0 

BLOCK 7 63 0 7 0 

BLOCK 8 28 10 1 0 

BLOCK 9 26 5 0 0 

BLOCK 10 0 0 7 0 

BLOCK 11 0 1 0 22 

BLOCK 12 0 0 0 0 

BLOCK 13 0 0 0 2 

BLOCK U 0 0 0 0 

BLOCK 15 0 0 0 7 

BLOCK 16 1 0 0 0 

BLOCK 17 1 2 0 0 

BLOCK 18 7 0 0 0 

TOTAL 581 326 395 U2 

TOTAL • SUM OF BLOC~; EACH BLOCK CONSISTS OF A 5 MINUTE PERIOD. 
a. Do•age occurred daily for three days. 
b. Tbe teet was conducted on day 4 postdosage after completion of functional observational battery. 



PROTOCOL 012-01,: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plue(TH) RATS 

'!'ABLE 5 (PAQ! 6): MO'l'OR ACTIVITY - IlfDIVIDUAL DA'l'A· - HALE RA'l'S 

DOSAGE GROUP 1 0 (VEBICLE, 0,9\ SALIN!) HO/KG/DAY a 

RA'l' I 19761 19762 19782 19787 

'l'IST SBSSIOI lb 

TIME (SECO,IIDS) SPDT II HOVEMER'l' 

BLOCK 1' 185 181 223 227 

BLOCK 2 217 136 240 40 

BLOCK 3. 151 182 221 0 

BLOCK 172 160 143 0 

BLOCK 5 163 9 118 0 
' BLOCK 6 137 0 18 0 
BLOCK 7 115 0 27 0 
BLOCK 48 16 0 0•BLOCK 9 47 0 0 

BLOCK 10 0 0 16 0 

BLOCit 11 0 0 0 43 

BLOCK 12 0 0 0 0 

BLOCK 13 0 0 0 3 

BLOCK 14 0 0 0 0 

BLOCK 15 0 0 0 16 

BLOCK 16 1 0 0 0 

BLOCit 17 2 3 0 0 

BLOCit 18 8 0 0 0 

'l'O'l'AL 1246 691 1006 329 


' 

'l'O'l'AL • SUM OF BLOCKBJ EACB liLOCit CONSISTS OF A 5 MINU'l'l PERIOD, 
a. Doaage occurred daily for three daya.
b. 'l'he teet wae conducted on day ' poatdoaage after completion of functional obeervational battery. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATIOR OF POSITIVE CONTROL SUBSTANCES IK Crl:CD(TH)BR VAF/Plus(TH) :RATS 

'rABLB 6 (PAOB U 1 MOTOR ACTIVITY - IKDIVIDUAL DATA - FEMALE :RATS 

DOSAGE GROUP I 0 (VEHICLE, 0.9\ SALINE) HO/KG/DAY a 

:RAT I 9172 9181 9185 9196 

'rEST SESSIOK 2b 

lruMBER OF ~S 

BLOCK 1 88 83 95 77 

BLOClt 2 67 80 72 82 

BLOCK 3 57 45 53 86 


·BLOCK 4 54 9 39 82 

BLOCK 5 63 21 45 37 

BLOClt 6 64 0 25 8 

BLOCK 7 78 0 0
•BLOClt I 71 0 0 0 

BLOCK 9 u 0 0 0 

BLOClt 10 88 1 0 0 

BLOClt 11 61 2 0 0 

BLOCK 12 51 1 0 3 

BLOCK 13 u 2 0 0 

BLOCK U 52 0 0 0 

BLOCK 15 5 0 0 0 

BLOCK 16 0 3 3 0 

BLOC!t 17 0 0 0 0 

BLOCK 18 2 0 0 0 

TOTAL 894 247 336 375 


TOTAL • SUM OF BLOCKS; EACH BLOClt CONSISTS OF A 5 MINUTE PERIOD. 
a. Doeage occurred once daily tor nine days.
b. The test was conducted on day 7 of doaage, before dosage and after co~~pletion of functional observational battery. 



PROTOCOL 012-014: MBUROTOXICITY !VALUATIOM OF POSITIVE CONTROL SUBSTANCES IR Crl:CD(TK)BR VAF/Plua(TK) RATS 

TABLE 6 (PAGI 2): MOTOR ACTIVITY - IIIDIVIDUAL DATA - FEMALE RATS 

OOSAGI GROUP I 0 (VBBlCLE, 0.9, SALIMBJ HQ/~Q/DAt a 

RAT f 9172 9181 9185 9196 

TEST SESSIOif 2b 

TIME (SEeotmS) SPIMT tJ l'lOVBHEifT 

BLOCK 1 218 211 202 206 

BLOCJt 2 130 166 189 164 

BLOCK l 132 68 111 205 

BLOCK 4 104 12 79 190 

B~ 5 129 34 85 66 

BLOCK 6 138 0 u 15 

BLOCK 7 177 0 2 0 

BLOCK 8 158 0 0 0 

BLOCK 9 86 0 0 0 

BLOCK 10 165 2 0 0 

BLOCK 11 uo 5 0 0 

BLOCK 12 121 1 0 5 

BLOCK 13 94 1 0 0 

BLOCK 14 90 0 0 0 

BLOCK 15 8 0 0 0 

BLOCK 16 0 2 9 0 

BLOClt 17 0 0 0 0 

BLOCK 18 1 0 0 0 

TOTAL 1891 502 718 851 

TOTAL • SUH OF BLOCKSI EACB BLOCK CONSISTS OF A 5 Ml!WTB PERIOD, 
a. Doaage o,cc:urred once daily for nina days.
b. The teat waa conducted on day 7 of doaage, before doaage and after c:o=Plet1on of functional observational battery. 



PROTOCOL 012-0Ut NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD('l'M)BR VAF/Plua('l'M) RATS 

TABLE 6 (PAGE 5) t MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP I 0 (VEHICLE, 0.9\ SALINE) HQ/~G/DAY a 

RAT I 9172 9181 9185 9196 

TEST SESSION 3b 

lfUHBBR OF HOVEHEifTS 

JILOCE 1 90 88 80 96 

BLOCE 2 8~ u 38 68 

BLOCI': 3 52 37 5 56 

BLOC~ ~ 57 1 0 13 

BLOCK 5 35 1 0 52 

BLOCI': 6 63 1 0 73 

BLOCK 1 60 .o D 70 

BLOCK 8 81 0 D 27 

BLOCK 9 51 1 D 5 

BLOCK 10 52 0 0 ~ 


BLOCK 11 32 3 D D 

BLOCK 12 0 0 0 0 

BLOC~ 13 3 D D 1 

BLOCK 1& 0 ~ D 5 

BtOCl': 15 1 D D 0 

BtOCl': 16 0 0 D D 

BLOCE 17 0 0 0 4 

BLOCP: 18 2 ~ 1 1 

TOTAL 663 230 124 535 


TOTAL • SUM OF BLOCltS; EACH BLOCP: CONSISTS OF A S MINUTE PERIOD. 
a. Do•age occurred daily for three day•. 
b. The teat wa• conducted on day ~ poatdoaaga after completion of functional observational battery. 



PROTOCOL 012-014: KBUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 6 (PAGE 6)1 MOTOR ACTIVITY - IltOIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP I 0 (VEHICLE, 0,9, SALINE) MO/lG/DAY a 

,RAT I 9172 9181 9185 9196 

'!'EST SESSIOI 3b 

TIHE (8EC0'1t08) SPEKT Ilf I1CJVEHER'r 

BLOCK 1 211 193 196 228 

BLOCK 2 196 167 80 163 

BLOCK 3 130 73 5 U6 

BLOCK 4 138 2 0 170 

BLOCK 5 79 0 0 138 

BLOCK 6 134 1 0 179 

BLOCK 1 109 0 0 175 

BLOCK 8 178 0 0 60 

BLOC!': 9 122 8 0 11 

BLOC!': 10 95 0 0 8 

BLOC!': 11 49 4 0 0 

BLOCK 12 0 0 0 0 

BLOClt 13 1 0 0 0 

BLOC!': U 0 4 0 4 

BLOC!': 15 3 0 0 0 

BLOC!': 16 0 0 0 0 

BLOC!': 17 0 0 0 3 

BLOC!': 18 2 5 1 3 

TOTAL 1447 457 282 1288 

TOTAL • SUM OF BLOCl':S; EACH BLOC!': CONSISTS OF A 5 MINUTE PERIOD, 
a. Doaage occurred daily for tbr.. daya.
b. The teat waa conducted on day 4 poatdoaage after completion of functional observational battery. 



------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 01~-014t NEUROTOXICITY.EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrltCD(TM)BR VAF/Plus(TM) RATS 

TABLE 2 (PAGE 1)t NECROPSY OBSERVATIONS- SUMMARY- MALE RATS 

-----------------------------------------------------~------------------------------------------------------------------------------
IVDOSAGE GROUP I 


DOSAGE (HG/~G/DAY) 0 (VEHICLE) 200 

0.9, SALINE a IDPN b 


4 4RATS EXAMINED N 

4ALL TISSUES APPEARED NORMAL 4 

a. Dosages were administered on days 1 through 9 of the study. 
b. Dosages were administered on days 1 through 3 of the study. 



PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrlrCD(TH)BR VAF/Plua(TH) RATS 

. TABLE 7 (PAGI! 1) 1 NECROPSY OBSERVATIONS - INDIVIDUAL DATA - HALE RATS 

DOSAGE GROUP 
DOSAGE (HG/KG/DAY) 

RAT 
NUMBER 

DAYS ON 
STUDY 

NUMBER OF 
DOSAGES OBSERVATIONS 

0 
I 

(VEHICLE, 0.9t SALINE) a 19761 
19762 
19782 
19787 

1!1 
15 
16 
16 

9 
9 
9 
9 

ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 

IV 
200 (IDPN) b 19775 

19780 
19784 
19788 

15 
15 
16 
16 

3 
3 
3 
3 

ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 

a. 
b. 

Dosages 
Dosages 

were 
were 

11dministered on 
administered on 

d11ys 
days 

1 through 9 of the study. 
1 through 3 of the study. 



-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrlzCD(TH)BR VAF/Plus(TH) RATS 


TABLE 2 (PAGE 1) 1 NECROPSY OBSERVATIONS - SUMMARY - FEMALE RATS 


DOSAGE GROUP I IV 

DOSAGE (HG/ItG/DAY) 0 (VEHICLE) 200 


0.9t SALINE a IDPH b 


RATS J!!XAHINBD H 4 4 


ALL TI-SSUES APPEARED NORMAL 4 4 


a. Dosages were administered on days 1 through 9 of the study. 
b. Dosages were administered on days 1 through 3 of the study. 



-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 01'2-0141 HBUROTOXICITY !VALUATION OF POSITIVI!! CONTROL SUBSTANCES IN CrliCD(TH)BR VAF/Plus(TH) RATS 

TABLI!! 7 ( PAGI!! 1) 1 NI!!CROPSY OBSI!RVATIONS - INDIVIDUAL DATA - FEHALI!! RATS 

DOSAGI!! GROUP RAT DAYS ON NUMBER OF 
DOSAGE (HG/~G/DAY) NUMBER STUDY DOSAGES OBSERVATIONS 

I 
0 (VI!HICLI, 0,9, SA~INI!!) ft 9172 

9181 
16 
15 

9 
9 

ALL 
ALL 

TISSUES 
TISSUES 

APP!.ARBD 
APP!AR!D 

NORMAL. 
NORMAL. 

9185 16 9 ALL TISSUES APPEARED NORMAL. 
9196 15 9 ALL TISSUES APP!ARBD NORMAL. 

IV 
200 (IDPH) b 9174 15 3 ALL TISSUES APP!ARBD NORMAL. 

9177 15 3 ALL TISSUES APP!ARED NORMAL. 
9183 15 3 ALL TISSUES APP!ARED.NORMAL. 
9187 15 3 ALL TISSUES APPEARED NORMAL. 

-------------------------------------------~----------------------------------------~----------------------------------------------
a. Dosage• were administered on days 1 through 9 of the study. 
b. Dosage• were administered on days 1 through 3 of the study, 



•• 

PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TM)BR VAF/Plus(TH) RATS 

TABLE l (PAGE 1): FUICCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - HALE RATS 

TEST SESSIOII 2a 

RAT I 19765 19767 19777 19785 19769 19771 19773 19781 
DOSAGE GROUP b II II II II v v v v 
DOME CAGE BEBAVIOR 2 2 1 1 2 2 l 1 
BEBAVIORAL OR POSTURAL ALTERATIOifS c 1 1 1 1 4 1 4 1 
REACTION TO REMOVAL 1 1 1 1 1 1 1 1 
REACTIOII TO BAIIDLIIIG 1 1 1 1 1 1 1 1 
REARS 0 1 1 0 0 0 0 1 
FBCAL IIOLUS!S 4 0 0 0 0 0 0 0 
URINE POOLS 0 2 1 1 1 4 2 l 
LEVEL OF AROUSAL l 3 3 2 2 2 2 3 
BEBAVIORAL OR POSTURAL ALTERATIOifS d 1 1 1 1 4 4 4 1 
GAIT PATTER!f 1 1 1 1 1 3 1 1 
SEVERITY OF GAIT ABRORHALITY 1 1 1 1 1 3 1 1 
PALPEBRAL CLOSURE 1 2 2 3 1 1 1 1 
PROHIRENCE OF THE EY! 1 1 1 1 1 1 1 1 ''""" LACRIMATIOII 1 1 1 1 1 3 2 1 
SALIVATIOII 1 1 1 1 2 4 4 3 
PILOERBCTIOR · 0 0 0 0 0 0 0 0 
RBSPIRATIOII 0 0 0 1 0 1 1 0 
APPEARANCE 1 1 1 1 1 1 1 1 
REACTIO!f TO VISUAL STIMULUS 1 2 2 1 2 1 1 1" 
REACTIO!f TO TACTILE STIMULUS 2 1 1 1 1 1 2 2 
REACTIO!f TO AUDITOR! STIMULUS l l l 1 1 3 3j 
REACTION TO TAIL PINCH 4 2 3 2 1 1 2 1 
VISUAL PLACING RESPOifBB 1 1 1 1 2 1 2 1 
AIR RIGBTIIfG RBSPO,IfBE 1 1 1 2 3 2 2 1 
PUPILLARJ RESPONSE 1 1 1 0 Oe Oe Oe 1 
FORELIMB GRIP STREifGTB (Q) 11 575 700 825 775 750 325 1075 600 
FORELIMB GRIP STREHGTB {0) 12 500 600 650 650 325 400 650 625 
HINDLIMB GRIP STRENGTH {G) 11 850 S25 400 850 975 550 900 450 
HINDLIMB GRIP "STREifGTB (G) 12 925 650 600 775 775 550 ·u5o 350 
LARDIIfG FOOT SPLAY (CM) 11 8.6 5.5 6.8 6.5 10.0 6.8 12.0 8.3 
LANDIRG FOOT SPLAJ (CM) 12 8.o 7.5 7.0 8.2 8.7 8.8 u.o 7.8 
BODY WEIGHT 479 491 530 U3 475 511 549 U6 

11 • FIRST HEABUREMERT 
12 • SECORD HEABUREMERT 

The exa.ination waa conducted approxi=ately 5.5 hours postdoaage in Group II and approximately 1 hour poetdoaage in Group v • 
b. Doaage occurred once. · 
c. Obaervation made in the home cage. 
d. Observation made in the open field. 
e. Hioaia identified. 



•• 

PROTOCOL 012-0141 ftEUROTOXICITY EVALUATIOif OF POSITIVE CONTROL SIJBSTMCJ!S IN Crl:CD('l'H)BR VAF/Plua('l'H) RATS 

'l'ABLI 4 (PAOli 1): FIIKC'l'IONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - FEMALE RATS 

'l'I!ST SESSIOH 2a 

JIAT I 9176 9189 9190 9197 9173 9175 9184 9198 
DOSAGE Cl«lUP b II II II u v v v v 
DOME CAGI BEHAVIOR 2 1 2 2 2 2 1 2 
BEHAVIORAL OR POSTURAL ALTEJIATIOOS c 1 1 1 1 1 1 1 5 
REAC'l'IOif TO REMOVAL 1 1 3 1 1 1 1 1 
REAC'l'IOH TO lfJUIDLIIfG 1 1 1 1 1 1 1 1 
REARS 
FJ:CAL IIOLUSIS 

1 
0 

0 
0 

0 
5 

0 
0 

0 
0 

2 
0 

0 
0 

0 
0 

UlUD POOLS 0 1 2 1 6 3 2 2 
LEVEL OF AROUSAL 
BEHAVIORAL OR POSTURAL ALTBRATIOOS d 
GAIT PAftllUI 
SEVERITY OF GAIT ABitORHALITY 

3 
1 
1 
1 

3 
5 
1 
1 

2 
1 
1 
1 

2 
1 
1 
1 

2 
4 
1 
1 

3 
4•3 

2 2• •1 1 
1 1 

PALPEBRAL CLOStml 1 1 2 2 1 1 1 1 
PIIOMIHIHCB OF mB BYE 1 1 1 1 1 1 1 1 
LACRIMATIOI 
SALIVATIOI 
PXLOIRIC'l'IOH 
JI!SPIRATIOI 

1 
1 
0 
0 

1 
1 
0 
0 

1 
1 
0 
0 

1 
1 
0 
1 

2•0 
1 

2 
1 
0 
0 

1 
1 
0 
0 

3 
3 
0 
0 

APPEAJIAICI 
REAC'l'IOH '1'0 VISUAL STIMULUS 

1 
1 

1 
2 

1 
1 

1 
3 

3 
1 

1 
1 

1 
2 

1 
1 

REAC'l'IOK '1'0 TACTILE STIMULUS 
REAC'l'IOK TO AUDITORY STIMULUS 

2 
l 

1 
3 

2 
3 

2 
3 

1 
1 

1 
2 

1 
3 

1 
3 

REAC'l'IOK '1'0 TAIL PIICS 4 2 1 2 1 1 1 1 
VISUAL PLACIIfG RESPOHSI 
AIR RIGIITIIG RISPOISI 

1 
1 

1 
1 

1 
1 

1 
1 

2 
1 

2 
1 

1 
2 

2 
l 

PUPILLARY RISPORSB 
FORELIMB GRIP S7.'RIIfG'l'H (G) 11 
FORELIMB GRIP S7.'RIMG'l'H (G) 12 
BINDLIMB GRIP STII!NG'l'H (G) 11 
BINDLIMB GRIP STJI!IIG'l'H (G) 12 
LANDIIfG FOOT SPLAY (CM) 11 
LANDIIIG FOOT SPLAY (CM) 12 
BODY WBIGIIT 

1 
550 
350 
550 
450 
... 6 
7.0 
274 

1 
450 
425 
500 
ol50 
7.9 
6.0 
380 

1 
525 
475 
775 
575 
7.4 
5.8 
279 

1 
1300 

950 
600 
525 
7.6 
8.0 
308 

Oe 
425 
575 
700 
625 
9.3 
8.6 
237 

1 
300 
750 
550 
925 
5.1 
6.0 
272 

1 
625 -
550 
375 
525 
4.9 
7.0 
313 

1e 
300 
200 
525 
775 
6.8 
7.9 
341 

11 • FIRST MEASIIREMElfT 
12 • SECOND KIASIJliEH!IIT 
a. 	 The examination wee conducted approximately 5.5 houra poetdoaage in Group II and approxt.ately 1 hour poatdoaage in Group v. 
b. 	 Dosage occurred once. 
c. 	 Observation sade 1n the home cage. 
d, 	 Observation ~ade in the open field. 

Mioaie identified, 



PROTOCOL 012-0U: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES Ill Crl:CO{TM)BR VAF/Plus{TM) RATS 

TABLE 5 {PAQB 1.) 1 MOTOR ACTIVITY - IJ.mlVIOUAL DATA - HALB RATS 

DOBAOB OROUP II 0 {VEHICLE, CORN OIL) HQ/~Q/DAY a 

RAT I 19765 19767 19717 19785 

TEST BBBBIOK 2b 

tnlMBER OF HOVEHEIITB 

BLOC~ 1 100 91 82 9. 
BLOC~ 
BLOC~ 
·BLOC~ 

2 
3 
• 

85 
86 
11 

94a•
11 

13 
35 

0 

85 
75 
78 

BLOC~ 5 62 74 0 56 
BLOC~ 6 53 65 0 17 
BLOC~ 1 10 18 0 13 
BLOC~ 8 
BLOC~ 9 
BLOC~ 10 
BLOClt 11 

2• 
23 

0 
0 

5 
0 
5 
0 

1 
2•1 

6 
2 
1 
1 

BLOClt 12 0 1 0 1 
BLOCJt 13 0 0 0 0 
BLOClt U 
BLOC~ 15 
BLOC~ 16 

0 
0 
3 

0 
2 
3 

0•0 

0 
1 
0 

BLOCJt 17 2 1 9 0 
BLOCJt 18 0 2 24 0 
TOTAL 519 516 235 430 

TOTAL • BUM OF BLOCM; EACH BLOCJt CONSISTS OF A 5 MINUTE PERIOD. 
a. Dosage occurred once. 
b. The test was conducted approxiaately 5.5 hours postdosage, after functional observational batt~ry on the day of dosage. 



PROTOCOL 012-0U: IIEUl!O'l'OXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 5 (PAOI 2): MOTOR ACTIVITY - INDIVIDUAL DATA • HALE RATS 

DOSAGE GROUP II 0 (VEHICLE, CORft OIL) MO/KO/DAY a 

RAT I 19765 19767 19777 19785 

a!ST BEBSIO!t 2b 

TIME ( BI!:COIDB) BPEIT Ilt HOVEME!tT 

BLOClt 1 207 212 183 209 

B~lt 2 238 213 130 170 

BLOClt 3 2'06 213 81 166 

BLOCIt t 165 163 0 170 

BLOCIt 5 114 154 0 127 

BLOCK 6 137 112 0 tO 

BLOCK 7 16 u 0 19 

BLOClt 8 .9 7 1 6 

BLOCIt 9 t6 0 1 1 

BLOCK 10 0 9 1
•BLOCK 11 0 0 0 1 

BLOCK 12 0 1 0 0 

BLOClt 13 0 0 0 0 

BLOCK U 0 0 0 0 

BLOClt 15 0 2 3 8 

BLOCK 16 3 3 0 0 

ILOClt 17 1 2 16 0 

ILOClt 18 0 2 31 0 

TOTAL 1182 113. •so 918 


i'OTAL • BUM OF BLOCitS; EACH BLOCK CONSISTS OF A S MINUTE PERIOO. 
a. Doaage occurred once. 
b. The teat waa conducted approxiaately 5.5 hours poatdoaage, after functional obaarvational battery on the day of doaaga. 



PROTOCOL 012-0U: ltBURO'l'OltiCITr EVALUATIO!f OF POSITIVE CONTROL BUBSTARCES llf Cr1:CD('l'M)BR VAF/Plua('l'M) RATS 

TABLE 6 (PAGE 1) I MOTOR ACTIVITY - IRDIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP II 0 (VEHICLE, COR!f OIL) HG/I:G/DAY a 

RAT I 9176 9189 9190 9197 

TEST BEBSIOII 2b 

IWMBER OF MOVEHE!Il'S 

BLOC!'\ 1 93 62 81 89 

BLOCK 2 99 71 61 92 

BLOCK 3 C9 65 5C C1 

BLOC!'\ C 6 u 50 89 

BLOCK 5 1 2C 36 52 

Btocl': 6 1 5 12 20 

BLOCK 1 0 0 25 26 

BLOCK 8 23 0 33 20 

BLOCK 9 38 0 11 B 

BLOCK 10 c 2 0 3 

BLOCK 11 2 1 0 2 

BLOCK 12 5 0 0 3 

Btocl': 13 D 29 0 2 

BLOCK 14 0 7 0 5 

BLOCK 15 0 0 1 0 

BLOCK 16 c 1 1 3 

BLOCK 17 67 0 2 c 

BLOCK 18 23 0 0 c 

TOTAL 415 311 367 463 


TOTAL • SUM OF BLOCitSI EACH BLOC!'\ CONSISTS OF A S MINUTE PERIOD. 
a. Doaage occurred once. 
b. The teat waa conducted approximately 5.5 houra poatdoaaga, after functional observational battery on the day of do•age. 



PRO'l'OCOL 012-0U: REUROTOXICITY EVALUATIOII OF POSITIVE CONTROL SUBSTAIICES IN Crl:CD(TM)BR VAF/Plue(TM) RATS 

TABLE 6 (PAGE 2): MOTOR ACTIVITY - INDIVIDUAL DATA • FEMALE RATS 

OOSAC:B GROUP II 0 (VEBICLB, COM OIL) HQ/KO/DAY a 

RAT I 9176 9199 9190 9197 

TBST SBSSIOif 2b 

TIHB (SECONDS) SPERT Ilf HOVEHEIIT 

BLOCK 1 259 166 179 225 
BLOCK 2 22!5 167 135 203 
BLOCK J 96 164 122 77 
BLOCK 4 7 85 77 210 
BLOCK !5 0 57 59 107 
BLOCK 6 1 7 15 29 
BLOCK 7 0 0 76 50 
BLOCK B 49 0 9' 26 
BLOCK 9 96 0 11 12 
BLOCK 10 0 0 0 J 
BLOCJI: 11 2 1 0 2 
BLOCK 12 6 0 0 J 
BLOCK 13 0 53 0 1 
BLOCK 14 0 16 0 7 
BLOCK 15 0 0 2 0 
BLOCK 16 6 1 1 4 
BLOCK 17 129 0 J 
BLOCJI: 18 Jl 0 '0 5 
TOTAL 909 717 775 967 

TOTAL • SUM OF BLOCM; EACH BLOCK COIISISTS OF A S HIIIUTE PERIOD. 
· a. Ooaage occurred once. 
b. The teat waa conducted approximat~ly 5.5 boura poatdoaage, attar functional obaervationa1 battery on the day o! doaage. 



------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 


TABLE 2 (PAGE 1)1 NECROPSY OBSERVATIONS- SUMMARY- HALE RATS 


II 	 vDOSAGE GROUP 
O(VEHICLE) 	 75DOSAGE (HG/KG/DAY) 

CORN OIL a CARBARYL a 

RATS EXAMINED N 	 4 4 


4 4
ALL TISSUES APPEARED NORMAL 

a. Dosage was administered on day 1 of the study. 



-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 

. TABLE 7 (PAGE 1)1 NECROPSY OBSERVATIONS - INDIVIDUAL DATA - HALE RATS 

DOSAGE GROUP RAT DAYS ON NUMBER OF 
DOSAGE (HG/KG/DAY) NUMBER STUDY DOSAGES OBSERVATIONS 

II 
0 (VEHICLE, CORN OIL) ll 19765 

19767 
15 
ll 

1 
1 

ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 

19777 13 1 ALL TISSUES APPEARED NORMAL. 
19785 15 1 ALL TISSUES APPEARED NORMAL. 

v 
75 (CARBARYL) a 	 19769 8 1 ALL TISSUES APPEARED NORMAL. 

19771 7 1 ALL TISSUES APPEARED NORMAL. 
19773 8 1 ALL TISSUES APPEARED NORMAL. 
19781 7 1 ALL TISSUES APPEARED NORMAL. 

a, Dosage was administered 	on day 1 of the study. 



------------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrltCD(TH)BR VAF/Plus(TH) RATS 

. TABLE 2 ( PAGB 1 ) t NECROPSY OBSERVATIONS - SUMMARY - FEMALE RATS 

--------------------------------------------------------------------------------------------------------~--------------------------vDOSAGE GROUP II 

DOSAGE (HG/~G/DAY) O(VEHICLE) 75 


CORN OIL a CARBARYL a 


4RATS EXAMINED N 4 

4 4ALL TISSUES APPEARED NORMAL 
-------------------------------------------------------------------------------~---------------------------------------------------

a. Dosage was administered on day 1 of the study. 



-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl1CD(TH)BR VAF/Plus(TH) RATS 


TABLB 7 (PAGE 1)1 NECROPSY OBSERVATIONS - INDIVIDUAL DATA- FEMALE RATS 


-------------------------------------------------------------------------------------------------------------------------------~---
RAT DAYS ON NUMBER OF 

DOSAGES OBSERVATIONS
DOSAGE GROUP 
DOSAGE (MG/~G/DAY) NUMBER STUDY 

II 
13 1 ALL TISSUES APPEARED NORMAL.0 (VEHICLE, CORN OIL) a 9176 

ALL TISSUES APPEARED NORMAL.9189 15 1 
15 1 ALL TISSUES APPEARED NORMAL.9190 
13 1 ALL TISSUES APPEARED NORMAL.9191 

v 
ALL TISSUES APPEARED HORHAL.7 5 (CARBARYL) a 9173 7 1 
ALL TISSUES APPEARED NORMAL.9175 7 1 

8 1 ALL TISSUES APPEARED HORHAL.9184 
ALL TISSUES APPEARED HOf~.9198 7 1 

--------------------------------------------------------------------------------------------------··-------------------------------­
a. Dosage was administered on day 1 of the study. 



PROTOCOL 012-014: REURO'l'OXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES Ill Crl:CD(TH)BR VAF/Plua('l'H) RATS 

TABLE 3 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - MALE RATS 

TEST SESSIOif 2a 

RAT I 19765 19767 19777 19785 19778 19779 19783 19786 
DOSAGE GROUP b II II II II VI VI VI VI 
DOME CAGE BEHAVIOR 2 2 1 1 3 2 1 2 
BEHAVIORAL OR POSTURAL ALTERATiotfS c 1 1 1 1 1 1 1 5 
REACTION TO JlEMOvAL 2 1 1 1 1 1 3 1 
REACTION TO BAIIDLIHG 1 1 1 1 1 1 1 1 
REARS 0 1 1 0 1 4 2 J 
FECAL BOLUSES 4 0 0 0 1 4 1 0 
IJRIHB POOLS 0 2 1 1 1 J 3 3 
LEVEL OF AROUSAL 3 J 3 2 3 3 J 3 
BEHAVIORAL OR POSTURAL ALTEliATIOifS d 1 1 1 1 1 1 4 5 
GAIT PATTEM 1 1 1 1 1 1 1 1 
SEVERITY OF GAIT ABIIORMALITY 1 1 1 1 1 1 1 1 
PALPEBRAL CLOSURE 1 2 2 J 1 1 2 1 
PROMINENCE OF THE BYE 1 1 1 1 1 1 1 1 
LACRIMATION 1 1 1 1 1 1 1 1 
SALIVATIOII 1 1 1 1 1 1 1 1 
PILOERECTIOII- 0 0 0 0 0 0 0 0 
RESPIRATION 0 0 0 1 0 0 0 0 
APPEARAIICB 1 1 1 1 1 1 1 1 
REACTION TO VISUAL STIMULUS 1 2 2 1 2 2 1 1 
REACTION TO TACTILE STIMULUS 2 1 1 1 1 2 2 1 

'JREACTIOII TO-AUDITORY STIMULUS 3 J J 3 3 3 3 
REACTION TO TAIL PIIICB 4 2 3 2 2 4 2 2 
VISUAL PLACIIIG RESPONSE 1 1 1 1 1 1 1 1 
AIR RIGHTING RESPONSE 1 1 1 2 1 2 1 1 
PUPILLARY RESPONSE 1 1 1 1 1 1 1e 1 
FORELIMB GRIP STRENGTH (G) 11 575 700 825 775 600 675 1025 425 
FORELIMB GRIP STREifOTB (G) 12 500 600 650 650 750 575 775 325 
HINDLIMB GRIP STREN'OTB (G) 11 850 825 40'0 850 625 650 575 500 
HINDLIMB GRIP·STREHGTB (GJ 12 925 650 600 775 750 800 575 250 
LANDING FOOT SPLAY (CH) 11 8.6 5.5 6.8 6.5 10.0 10.0 8.2 5.1 
LANDING FOOT SPLAY (CH) 12 8.0 7.5 7.0 8.2 a.o 7.5 9.0 8.0 
BODY WEIGHT 479 491 530 443 464 493 498 353 

11 • FIRST MEASUREMEIIT 
12 • SECOND MEASUREMENT 
a. The examination wa• conducted approximately 5.5 houra poatdoaage. 
b. Doaage occurred once. 
c. Obaervation made in the home cage. 
d. Obaervation made in the open field. 
e. Hiosia identified. 



P~L 012-0141 tmiRO'l'OXICI'l'Y EVALUATION OF POSITIVE CONTROL SUBSTA!ICES Ilf Crl:CD(TM)BR VAF/Plue(TM) RATS 

TABLE 4 (PAGE 1)1 FUKC'l'IOIAL OBSERVAriOMJU. BA'l."l'El1:"( - IIIDIVIOUJU. DATA - FEMALE RATS 

'l'BST SISSIOK 2a 

RAT I 9176 9189 9190 9197 91711 9188 9193 9194 
DOSAGE GROUP b II II II II VI VI VI VI 
BOMB CAGE BIBAVIOR 2 1 2 2 1 2 1 2 
BEHAVIORAL OR POII'l'URAL JU.'l'BRATIOftS c 1 1 1 1 1 1 1 5 
JIEAC'l'IOII TO IIBHOVJU. 1 1 3 1 1 1 1 1 
REACTIOII TO IIMDLIKG 1 1 1 1 1 1 1 1 
RIARS 1 0 0 0 1 0 0 0 
FECAL BOLUSES 0 0 5 0 1 0 0 0 
URl!fl POOLS 0 1 2 1 2 3 2 0 
LEVEL OF AROUSAL 3 3 2 2 3 3 3 3 
BEHAVIORAL .OR POSTURAL JU.'l'BRA'l'IOfts d 1 1 1 1 1 5 1 5 
GAIT PAT'l'BM 1 1 1 1 1 1 1 1 
SEVERITY OF. GAIT ABilOfiMJU.I'l'Y 1 1 1 1 1 1 1 1 
PALPEBRAL CLOSUlUI 1 1 2 2 1 1 1 1 
Pl\OHIME!fCI OF '1'1111 lXI 1 1 1 1 1 1 1 1 
LACRIMATIOlt 1 1 1 1 1 1 1 1 
SJU.IVATIOII 1 1 1 1 1 1 1 1 
PILOBR!CTIOK 0 0 0 0 0 0 0 0 
RBSPIRATIOK 0 0 0 1 0 0 0 0 
APPEARMCI 1 1 1 1 1 1 1 1. 
RBACTIOII TO VISUAL STIMULUS 1 2 1 3 1 1 2 2 
RBACTIOK TO 'l'ACTILI STIMULUS 2 1 2 2· 2 1 2 1 
RBAC'l'IOK TO AUDITOR! STIMULUS 3 3 3 3 2 3 3 3 
REACTION TO TAIL PIKCB 4 2 1 2 3 2 2 4 
VISUAL PLACIKG RISPOKSB 1 1 1 1 1 1 1 1 
AIR RICBTI!fG R!SPOIISI 1 1 1 1 1 1 1 1 
PUPILLARY RBSPOJSI 1 1 1 1 1 1 1 1 
FORELIMB GRIP ITRBKG'l'B (G) 11 550 450 525 1300 625 625 325 575 
FORELIMB GRIP SrRBKG'l'B (G) 12 350 425 ns 950 500 350 300 950 
III!fDLIMB GRIP 8rRBltG'l'B (G) 11 550 500 775 600 525 775 450 375 
III!fDLIHB GRIP SrRBJG'l'll (0) 12 450 450 57.5 525 425 550 . 700 375 
LA!fDIJG FOO'r SPLAY (CH) 11 4.6 7.9 7.4 7.6 7.5 4.1 6.8 6.5 
LA!fDIKG FOO'r SPLAY (CH) 12 7.0 6.0 5.8 8,0 7.5 5.3 8.4 7.8 
BOD! WIICBT 274 380 279 308 258 309 288 325 

11 • FIRST M!ASUJIEMBR'l' 
12 • SBCO!fD M!ASUJU!.MBIIT 
a. The exaldnatian wae conducted approxi~tely 5.5 haura poetdoeage. 
b. Doeage occurred once. 
c. Obeervation ~de in the hom. cage.
d. obeervation ~de in the open field. 



PROTOCOL 012-01•: ftEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IR Crl:CD(TH)BR VAF/Plus(TH) RATS 

TABLE 5 (PAGE 1): MOTOR ACTIVITY - IlfDIVIDUAL DATA - HALE RATS 

DOSAGE GROUP II 0 (VEHICLE, CORN OIL) HG/ItG/DAY a 

RAT I 19765 19767 19777 19785 

TEST S!SSIOI 2b 

IWMBER OF HCJYBMBJCTS 

BLOClt 1 100 91 82 9. 

BLOC!t 2 85 9. 73 85 

BLOC!t 3 86 u 35 75 

BLOC!t • 71 . 71 0 78 

BLOClt 5 62 7. 0 56 

BLOC!t 6 53 65 0 17 

BLOCK 7 10 18 0 13 

BLOCK 8 2. 5 1 6 

BLOCK 9 23 0 2 2 

BLOClt 10 0 5 1
•BLOCK 11 0 0 1 1 

BLOC!t 12 0 1 0 1 

BLOCK 13 0 0 0 0 

BLOCK U 0 0 0 0 

BLOClt 15 0 2 1
•BLOCK 16 3 3 0 0 

BLOCK 17 2 1 9 0 

BLOClt 18 0 2 2. 0 

TOTAL 519 516 235 .30 


TOTAL • SUM OF BLOCM; EACH BLOCK CONSISTS OF A S MIHUTE PERioD. 
a. Dosage occurred once. 
b. The test waa conducted approximately 5.5 houra postdoaage, after functional observational battery on the day of doaage. 



PROTOCOL 012·0141 tiEUROTOJUCITY EVALUATION OF POSITIVE COIITROL BUBSTARCBS IN CrhCD(TM)BR VAF/Plua(TMl, RATS 

TABLE !I (PAOli 2):, MOTOR ACTIVI'l'Y - III'DIVIDUAL DATA - HALE RATS 

DOSAOI OROttP U 0 (VEHICLE, CORN OIL) HO/KO/DAY a 

RAT I 19765 19767 19177 19785 

!!Sl' BEBSIO!f 2b 

TIME ( BECOMDS) SPERT IN t'DVEHEHT 

BLOCK 1 207 212 183 209 

BLOCK 2 238 213 130 170 

BLOCK' 3 206 213 81 166 

BLOCK t 165 163 0 170 

BLOCK 5 lU 15t 0 127 

BLOCK 6 137 112 
 0 to 

BLOCK 7 16 u 0 19 

BLOCK 8 0 7 1 6 

BLOCK 9 46 0 1 1 

BLOCK 10 0 9 4 1 

BLOCK 11 0 0 0 1 

BLOCK 12 0 1 0 0 

BLOCK 13 0 0 0 0 

BLOCK U 0 0 0 
 0 

BLOCK 15 0 2 3 8 

BLOCK 16 3 3 0 0 

BLOCK 17 1 2 16 0 

BLOCK 18 0 2 31 0 

TOTAL 1182 1134 450 918 

TOTAL • SUM OF ILOCMJ EACh BLOCK CONSISTS OF A S MINUTE PERIOD. 
•· Doaaga occurrlld once. 
b. Th• teat waa conducted approximately 5.5 houra poatdoaaga, after functional observational battery on tba day of doaaga. 



PROTOCOL 012-01h ·ltEIJROTOXICITY EVALUATIOR OF POSITIVE CONTROL SUBSTAJICES IR Crl:CD('l'H)BR VAF/Plua('l'H) RATS 

TABLE 6 (PAGE 1)l MOTOR ACTIVITY - IRDIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP II 0 (VEHICLE, CORK OIL) MG/li.G/DAY a 

RAT I 9176 9189 9190 9197 

TEST SESSIOit 2b 

ffi1MBER OF HOVEHBitTS 

BLOCIt 1 93 62 81 89 

BLOCIt 2 99 71 61 92 

BLOClt 3 t9 65 5& &1 

BLOClt 6 50 89 

BLOCIt 5' 1 2& " 36 52 

BLOC!: 6 1 5 12 20 

BLOCJt 7 0 0 25 26 

BLOCIt I 23 0 33 20 

BLOCIt 9 38 0 11 8 

BLOClt 10 2 0 3 

BLOClt 11 '2 i 0 2 

BLOCJt 12 5 0 0 3 

BLOC!: 13 0 29 0 2 

BLOClt U 0 7 0 5 

BLOClt 15 0 0 1 0 

BLOClt 16 1 1 3 

BLOClt 17 67 0 2 
BLOC!: 18 23 0 0 ' ' 
TOTAL &15 311 367 &63' 

TOTAL • SUM OF BLOCltSJ EACH BLOC!: CONSISTS OF A 5 MINUTB PERIOD. 
Doaage occurred once•••b. The teat waa conducted approximately 5.5 houra poatdoaage, after functional observational battery on the day of dosage. 



PRO'l'OCOL 012-0U.I ·lllWRO'l'OXICITY EVALUATIOK OF POSITIVE COKTROL SUBSTlUtCES Ill Crl:CD('l'M)BR VAF/Plus(TM) RATS 

TABLE 6 (PAGE 2): MOTOR ACTIVITY - IftDIVIDUAL DATA - FEMALE RATS 

DOSAGE QROUP II 0 (VESICLE, CORJ OIL) HG/~0/DAY a 

RAT I 9176 9189 9190 9197 

TEST SESSIOR 2b 

TIME (SBCOftDS) SPIKT Ill HOVBKBKT 

BLOC~ 1 259 166 179 225 

BLOCit 2 225 167 135 203 

BLOCit 3 96 164 122 77 

BLOC!t 7 85 77 210
•BLOCit 5 0 57 59 107 

BLOCIt 6 1 7 15 29 

BLOCit 7 0 0 76 50 

BLOCit 8 49 0 9'' 26 

BLOCit 9 96 0 11 12 

BLOCit 10 0 0 0 3 

BLOCit 11 2 1 0 2 

BLOCit 12 6 0 0 3 

BLOC!t 13 0 53 ·O 1 

BLOCit U 0 16 0 7 

BLOCit 15 0 0 2 0 

BLOCit 16 6 1 1 
 •
BLOCit 17 129 0 3 
BLOC!t 18 33 0 0' 5 
'l"''l'AL 909 717 775 967 

'1"0'1'AL • SUM OF BLOC~7 EACH BLOC~ CONSISTS OF A 5 HIKUTB PERIOD • 
.a. Dosage occurred once. 
b, The teat was conducted approximately 5.5 hours poatdoaage, after functional obaervational battery on the day of do1age. 



------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012~0141 NEUROTOXICITY !VALUATION OF POSITIVE CONTROL SUBSTANCES IN CrlrCD(TH)BR VAF/Plus(TH) RATS 


TABLE 2 ( PAGI! 1) 1 NECROPSY OBSERVATIONS - SUMMARY - HALB RATS 


DOSAGE GROUP II VI 

DOSAGE (HG/~G/DAY) O(V!HICLE) 75 


CORN OIL 11. DDT II. 


RATS EXAMINED H 4 4 


ALL TISSUES APP!AR!D NORMAL 4 4 


a. Dosage was administered on day 1 of the study. 



-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012~0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl1CD(TH)BR VAF/Plus(TH) RATS 

TABLE 1 (PAGE 1) 1 NECROPSY OBSERVATIONS - INDIVIDUAL DATA - HALE RATS 

------------------------------------------------------------------------------------------------------------~----------------------
DOSAGE GROUP RAT DAYS ON NUMBER OF 

DOSAGE (MG/~G/DAY) NUMBER STUDY DOSAGES OBSERVATIONS a 


II 
0 (VEHICLE, CORN OIL) b 	 19765 15 1 ALL TISSUES APPEARBD NORMAL. 


19767 13 1 ALL TISSUE.S APPEARBD NORMAL. 

19777 13 1 ALL TISSUES APPEARBD NORMAL. 

19785 15 1 ALL TISSUES APPEARED NORMAL. 


VI 
75 (DDT) b 19778 13 1 	 EXTERNAL OBSERVATIONS& I!!Yl!SI BOTH, CHROMODACRYORRHEA. a 

INCISORS I UPPER LEFT, MISALIGNI!!D Ill UPPER RIGHT, 
MISSING, a 

19779 13 1 ALL TISSUES APPEARED NORMAL. 
19783 15 1 ALL TISSUES APPEARED NORMAL. 
19786 15 1 ALL TISSUES APPEARED NORMAL, 

a. Refer to the individual clinical observation table (Table 6) for external observations confirmed at necropsy. 
b. Dosage was administered on day 1 of the study. 



-----------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012~014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 


TABLE 2 (PAGE 1) 1 NECROPSY OBSERVATIONS - SUMMARY - FEMALE RATS 


II 
 VI
DOSAGE GROUP 
O(VEHICLE) 75
DOSAGE (HG/KG/DAY) DDT a 


4 


CORff OIL a 

4

RATS EXAMINED N 

4
4
ALL TISSUES APPEARED NORMAL 

a. Dosage was administered on day 1 of the study. 



-----------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012~014& NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plua(TH) RATS 

TABLI 7 (PAGE 1) ,, NECROPSY OBSERVATIONS - INDIVIDUAL DATA - FEHALI RATS 

DOSAGE GROUP RAT DAYS ON NUMBER OF 
DOSAGE (HG/~G/DAT) NUMBER STUDY DOSAGES OBSERVATIONS 

II 
0, (VEHICLE, CORN OIL), a 9176 13 1 ALL TISSUES APPEARED NORMAL. 

9189 15 1 ALL TISSUES APPEARED NORMAL. 
9190 15 1 ALL TISSUES APPEARED NORMAL. 
9197 13 1 ALL TISSUES APP!AR!D NORMAL. 

VI 
75 (DDT) a 9178 13 1 ALL TISSUES APPEARED NORMAL. 

9188 13 1 ALL TISSUES APPEARED NORMAL, 
9193 15 1 ALL TISSUES APPEARED NORMAL. 
9194 15 1 ALL TISSUES APPEARED NORMAL, 

a. Dosage was administered on day 1 of the study. 



•• 

PROTOCOL 012-01~: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES Ill Crl:CD(TM)BR VAF/Plus(TM) RATS 

TABLE 3 (PAGE 1); FUNCTIONAL OBSERVATIONAL BATTERY - IIIDIVIDUAL DATA - HALE RATS 

TEST SESSIO!f 2a 

RAT I 19765 19767 19777 19785 19763 19766 19772 197H 
DOSAGE GROUP b II II II II VII VII VII VII 
HOME CAGE BEBAVIOR 2 2 1 1 3 3 2 3 
BEBAVIORAL OR POSTURAL ALTERATIONS c 1 1 1 1 1 1 1 1 
REACTION TO REMOVAL 1 1 1 1 1 1 1 1 
REACTION TO BAIIDLING 1 1 1 1 1 1 1 1 
REARS 0 1 1 0 0 2 0 0 
FECAL BOLUSES ~ 0 0 0 6 1 3 0 
URIIIE POOLS 0 2 1 1 2 3 7 1 
LEVEL OF AROUSAL 3 3 3 2 3 3 3 3 
BEBAVIORAL 0~ POSTURAL ALTERATIONS d 1 1 1 1 1 1 1 1 
GAIT PATTER!f 1 1 1 1 1 1 1 1 
SEVERITY OF GAIT ABNORMALITY 1 1 1 1 1 1 1 1 
PALPEBRAL CLOSURE 1 2 2 3 1 1 1 1 
PROMINENCE OF THE EYE 1 1 1 1 1 1 1 1 
LACRIHA'l'IOif 1 1 1 1 1 1 1 1 
SALIVATIO!f 1 1 1 1 1 ~ 1 2 
PILOERECTION 0 0 0 0 0 0 0 0 
RESPIRAUO!f 0 0 0 1 0 0 0 0 
APPEARANCE 1 1 1 1 1 1 1 1 
REACTION TO VISUAL STIMULUS 1 2 2 1 2 2 1 2 
REACTION TO TACTILE STIMULUS 2 1 1 1 . 2 2 2 2 
REACTION TO AUDITORY STIMULUS 3 3 3 3 3 3 3 3 
REACTION TO TAIL PIHCB 4 2 l 2 2 1 4 2 
VISUAL PLACIRO RESPONSE 1 1 1 1 1 1 1 1 
AIR RIGHTING RESPONSE 1 1 1 2 1 1 1 1 
PUPILLARY RESPONSE 1 1 1 1 1 1 1 1e 
FORELIMB GRIP STRENGTH (G) 11 575 700 925 775 500 775 825 1100 
FORELIMB GRIP STRENGTH (G) 12 500 600 650 650 f 775 700 950 
BIIIDLIMB GRIP STRENGTH (G) 11 850 825 ~00 850 550 950 .500 ~50 

BIIIDLIMB GRIP STRENGTH (G) 12 925 650 600 775 575 950 675 600 
LARDING FOOT SPLAY (CM) 11 8.6 5.5 6.9 6.5 6.2 7.6 7.3 7.9 
LARDING FOOT SPLAY (CM) 12 8.0 7.5 7.0 9.2 5.7 8.3 5.5 7.3 
BODY WEIGHT 479 ~91 530 U3 479 518 479 ~33 

11 • FIRST MEABUREMBifT 
12 • SECORD MEABIJREHERT 

The examination was conducte·d approximately 5.5 hours poatdosage in Group II and approximately 2 hour• postdosage in Group VII • 
b. Dosage occurred once. 
c. Observation made in the home cage.
d. Observation made in the open field. 
e. Miosie identified. 
f. Value was not recorded. 



PROTOCOL 012-014: NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(~)SR VAF/Plus(~) RATS 

TABLE C (PAGE 1)1 FUHCTIO!tAL OBSERVATIOIIAL BATTERY .~ INDIVIDUAL DATA - FEHALB RATS 

TEST SESSIOII 2a . 

RAT I 9176 9189 9190 9197 9179 9182 9192 9195 
DOSAGE GROUP b II II II II vu vu VII VII 
BOHI CAGE BEHAVIOR 2 1 2 2 1 3 3 2 
BEHAVIORAL OR POSTURAL ALTERA'l'IOIIS c 1 1 1 1 1 1 1 1 
RIACTIOif TO REMOVAL 1 1 3 1 1 3 1 3 
RIAC'l'IOR TO RMDLII!fG 1 1 1 1 1 3 1 3 
REARS 1 0 0 0 7 1 3 7 
FECAL BOLUSES 0 0 5 0 0 2 0 0 
URII!fl POOLS 0 1 2 1 1 2 0 0 
LEVEL OF AROUSAL 3 3 2 2 3 3 3 3 
BEHAVIORAL OR· POS'l'URAL ALTERA'l'IOffS d l 5 l 1 1 1 1 1 
GAIT PA'l'TER!f 1 1 1 1 1 1 1 1 
SIM:RITT OF GAIT ABIIORHALITT 1 1 1 1 1 1 1 1 
PALPEBRAL CLOSUIII 1 1 2 2 1 1 1 1 
PROHiffiiiCB OF 'l'BI IYI 1 1 1 1 1 2 1 1 
LACRIHATIOII 1 1 1 1 1 1 1 1 
SALIVATIOI!f 1 1 1 1 1 1 1 1 
PILOERECTIOI!f .0 0 0 0 0 0 0 0 
RESPIRATIOR 0 0 0 1 0 0 0 0 
APPEARANCE 1 1 1 1 1 1 1 1 
REACTION TO VISUAL STIMULUS 1 2 1 3 2 1 2 1 
REACTIOI!f TO fACriLI STIMULUS 2 1 2 2 2 2 1 2 
REACTION TO AUDITORY STIMULUS 3 3 3 3 3 3 c 3 
REACTIOI!f TO TAlL PIRCB c 2 1 2 c 2 2 2 
VISUAL PLACII!fG RESPORSI 1 1 1 1 1 1 1 1 
AIR RIGB'l'IIfG RESPOI!fSI 1 1 1 1 1 1 1 1 
PUPILLARY RESPOIISB 1 1 1 1 1 1 1 1 
FORELIMB GRIP STRER<ml (G) 11 550 450 525 1300 500 450 925 725 
FORELIMB GRIP S'l'RERG'l'B (G) 12 350 425 475 950 650 225 700 850 
HINDLIMB GRIP S'l'RIIf<ml (G) 11 !550 500 775 600 4!50 C75 750 475 
BliiDLIMB GRIP STREII<ml (G) 12 450 450 575 525 425 425 725 350 
LANDIRG FOOT SPLAY (CM) 11 c.& 7.9 7.4 7.6 10.2 6.2 6.0 6.5 
LANDING FOOT SPLAY (CH) 12 7.0 6.0 5.8 8.0 10.5 8.1 6.3 7.0 
BODY WEIGHT 274 380 279 308 265 270 359 290 

11 • FIRST HEASUREMIIIT 
I 2 • SECORD HEASURBMB'II'l' 
a. The exiUDinatlon waa conducted approx11D4tely 5.5 houn poatdoeage in Group II and approx11D4tely 2 houn poatdoaage in Group VII, 
b. Dosage occurred once. 
c. Observation aade in the ho»e cage. 
d. Obaervat1on aade in the open field. 



PROTOCOL 012-014: !IEUR.OTOXlCITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IH Crl:CD(TH)BR VAF/Plua(TH) RATS 

TABLE 5 (PAGE 1) t. MOTOR ACTIVITY - IJ.miVIDUAL DATA - MALE RATS 

DOSAGE GROUP II 0 (VEHICLE, COIIR OIL) HO/JtG/DAY a 

RAT I 19765 19767 19777 19785 

TEST BEBSIOK 2b 

IWMB£1\ OF ~ICTS 

BLOCJt 1 100 91 82 9. 

BLOCJt 2 85 9. 73 85 

BLOCK' 3 86 35 75
a• 
BLOClt • 71 71 0 78 I',. "" BLOCK 5 62 0 56 

BLOC!t 6 53 65 0 11 

BLOCJt 7 10 18 0 13 

BLOCK 8 2. 5 1 6 

BLOCK 9 23 0 2 2 

BLOC!t 10 0 5 1
•BLOCK 11 0 0 1 1 

BLOCK 12 0 1 0 1 

BLOCK 13 0 0 0 0 

BLOC!t U 0 0 0 0 

BLOCK 15 0 2 1
•BLOCK 16 3 3 0 0 

BLOCK 17 2 1 9 0 

BLOCK 18 0 2 2. 0 

TOTAL 519 516 235 •Jo 


TOTAL • BUM OF BLOCitS; EACH Btoclt CONSISTS OF A S MINUTE PERIOD.· 
•· Doaage occurred once. 
b. The teat waa conducted approximately 5.5 houra poatdoaage, after functional obaervational battery on the day of doaaga. 



PROTOCOL 012-014: lt'I!UROTOXICITY EVALUATION OF POSITIVE CO,NTROL SUBSTANCES IN Crl:CD(TH)flR VAF/Plua(TH) JU\.TS 

TABLE 5 (PAGE 2):. MOTOR ACTIVITY - IRDIVIDUAL DATA - MI\LE JU\.TS 

DOSAQB GROUP II 0 (VESICLE, CORN OIL) MG/KG/DAY a 

JU\.T I 19765 19767 19717 19785 

~ST S!SSIOif 2b 

TIME ( S!cotmS) SP!I'T Ill MOVEHE!IT 

BLOCIt 1 207 212 183 209 

flLOClt 2 238 213 130 170 

BLOClt' 3 206 213 81 166 

BLOClt 4 165 163 0 170 

BLOCIt 5 Uf 15f 0 127 

BLOCIt 6 137 112 0 40 

BLOCIt 7 16 f1 0 19 

BLOClt 8 49 1 1 6 

BLOCK 9 46 0 1 1 

BLOCK 10 0 9 4 1 

BLOClt 11 0 0 0 1 

BLOClt 12 0 1 0 0 

BLOClt 13 0 0 0 0 

BLOClt J..f 0 0 0 0 

BLOClt 15 0 2 3 8 

BLOClt 16 3 3 0 0 

BLOClt 17 1 2 16 0 

lilLOClt 18 0 2 31 0 

TOTAL 1182 1134 450 918 

TOTAL • SUM OF BLO,CKS; EACB BLOCK CONSISTS OF A S MINUTE PERIOD, 
a. Doaage occurred once. 
b. The teat waa conducted approximately 5.5 hour• poatdoaage, after functional obaervational batterl on the day of doaage. 



PRO'l'OCOL 012-014: .!O!URO'l'OXICITY EVALUATIOII OF POSITIVE CONTROL SUBSTANCES IH Crl:CD(TM)BR VAF/Plua_(TM) RATS 

TABLE 6 (PAGE 1): MOTOR ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP II 0 (VEHICLE, CORII OIL) HG/!I:G/DAY a 

RAT I 9176 9189 9190 9197 

TEST SESSIO!t 2b 

KUMBER OF HOVBHBlt'l'S 

BLOClt 1 93 62 81 89 

BLOC!!: 2 99 71 61 92 

BLOCK 3 49 65 54 u 

BLOCK 4 6 u 50 89 

BLOC!!: 5 1 24 36 52 

BLOC!'\ 6 1 5 12 20 

BLOC!'\ 7 0 0 25 26 

BLOC!'\ 8 23 0 33 20 

BLOC!!: 9 38 0 11 8 

BLOC!'\ 10 4 2 0 3 

BLOC!'\ 11 2 1 0 2 

BLOC!'\ 12 5 0 0 3 

BLOC!'\ 13 0 29 0 2 

BLOCI'\ U 0 7 0 7 

GLOCK 15 0 0 1 0 

BLOC!'\ 16 4 1 1 3 

BLOC!'\ 17 67 0 2 4 

BLOC!'\ 18 23 0 0 4 

'l'OTAL 415 311 367 463 


TOTAL • SUM OF BLOCl'\91 EACB BLOC!!: CONSISTS OF A S MINUTE PERIOD. 
a. Dosage occurred once. 

-b. The teat was conducted approxi.ately 5.5 hours postdosage, after functional observational battery on the day of do•age. 



PROl'OCOL 012-014: REUROl'OXICITY EVALUATION OF POSITIVE CONTROL SUBSTAIICES Ill CrliCD('l'H)BR VAF/Plua('l'H) RATS 

TABLE 6 (PAQB 2h ~R ACTIVITY - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP II 0 (VEHICLE, CORM OIL) HG/KQ/DAY a 

RAT I 9176 9189 9190 9197 

TEST 8E8SIOII 2b 

TIME (SECOifDit) SPB!IT Ilf HOVEHBMT 

BLOCP: 1 259 166 179 225 

BLOCP: 2 225 167 135 203 

BLOCP: l 96 lU 122 77 

BLOCP: 4 7 85 77 210 

BLOCP: 5 0 57 59 107 

BLOCP: 6 1 1 15 29 

BLOCP: 7 0 0 76 50 

BLOCP: 8 49 0 94 26 

BLOCK 9 96 0 11 12 

BLOCK 10 0 0 0 l 

BLOCK 11 2 1 0 2 

BLOCK 12 6 0 0 3 

BLOCK 13 0 53 0 1 

BLOCP: U 0 16 0 7 

BLOCP: 15 0 0 2 0 

BLOCK 16 6 1 1 
 •

BLOCK 17 129 0 4 3 

BLOCK 18 33 0 0 
 5 

TO'l'AL 909 717 775 967 


'l'OTAL • BUM of BLOCKS; 2ACB BLOCK CONSISTS OF A 5 HIIIUTB PERIOD. 
a. Doeage occurred once. 
b. The teet wa• conducted approxi~ately 5.5 houra poatdoaage, after functional obaervationel battery on the day·of doaage. 
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PROTOCOL 012~014& NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Cr1rCD(TH)BR VAF/Plus(TH) RATS 


TABLE 2 (PAGE 1) 1 NECROPSY OBSERVATIONS - SUMMARY - HALE RATS 


II 
 VIIDOSAGE GROUP 
O(VBHICLE) 200DOSAGE (MG/~G/DAY) TRIADIMI!FON aCORN OIL a 

44RATS EXAMINED N 


4 
 4ALL TISSUES APPEARED NORMAL 

a. Dosage was administered on day 1 of the study. 
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PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Plus(TH) RATS 

TABLE 7 (PAGE 1) 1 NECROPSY OBSERVATIONS - INDIVIDUAL DATA - HALE RATS 

OOSAGB GROUP RAT DAYS ON NUMBER OF 
OOSAGB (HG/~G/DAY) HUMBER STUDY DOSAGES OBSERVATIONS 

II 
0 (VEHICLE, CORN OIL) a 19765 15 1 ALL TISSUES APPEARED NORMAL. 

19767 13 1 ALL TISSUES APPEARED NORMAL. 
19777 13 1 ALL TISSUES APPEARED NORMAL. 
19785 15 1 ALL TISSUES APPEARED NORMAL. 

vn 
200 (TRIADIM!fON) a 19763 8 1 ALL TISSUES APPEARED NORMAL. 

19766 8 1 ALL TISSUES APPEARED NORMAL. 
19772 6 1 ALL TISSUES APPEARED NORMAL. 
19774 7 1 ALL TISSUES APPI!!ARED NORMAL. 

a. Dosage was administered on day 1 of the study. 



PROTOCOL 012-0141 NEUROTOXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN CrltCD(TH)BR VAF/Plus(TH) RATS 

·TABLE 2 (PAGE 1) 1 NECROPSY OBSERVATIONS - SUMMARY ,- FEMALE RATS 

DOSAGE GROUP II VII 
DOSAGE (HG/KG/DAY) O(VEHICLE) 200 

CORN OIL a TRIADIMEFON a 

RATS !XAHIN!!D N 4 4 


ALt. TISSUES APPEARED NORMAL 4 4 


a. Dosage was administered on day 1 o·f the study. 
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PROTOCOL 012-014: NEUROroXICITY EVALUATION OF POSITIVE CONTROL SUBSTANCES IN Crl:CD(TH)BR VAF/Pl~s(TH) RATS 

TABLE 1 (PAGE 1) 1 NJI!CROPSJ OBSERVATIONS - INDIVIDUAL DATA - FEMALE RATS 

DOSAGE GROUP 
DOSAGE (HG/&G/DAY) 

RAT 
NUMBER 

DAYS ON 
STUDY 

NUMBER OF 
DOSAGES OBSERVATIONS 

0 
II 

(VJ!:HlCLE, CORN OIL) 11 9176 
9189 
9190 
9197 

13 
15 
15 
13 

1 
1 
1 
1 

ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORHJJ., 

VII 
200 (TRIADIHEFON) II 9179 

9182 
9192 
9195 

1 
8 
8 
7 

1 
1 
1 
1 

ALL TISSUES APP!ARED·NORHAL, 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APPEARED NORMAL. 
ALL TISSUES APP!AR!D NORMAL, 

a. Doaage waa administered on day 1 of the study. 
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PROTOCOL 012-0151 	 NEUROTOXICITY EVALUATION OF DDT IN Crl:CoeBR 

VAF/Pluse RATS 

A. 	 Methodology 

1. General Experimental Design and Procedures 

The purpose of this study was to evaluate DDT using a functional 

observational battery (FOB). Data obtained in this study are intended for uae as 

positive control information for validation of the Test Facility's functional 

observational battery, and for certification of technicians conducting the 

testing, in accordance with the testing guidelines of the u.s. Environmental 

Protection Agency (EPA). The study was conducted in compliance with EPA Good 

Laboratory Practices (GLPs). 

Each group was randomly a&signed four Crl:CoeBR VAF/Plus• (Sprague-Dawley) 

male and female rat&. DD~ was administered orally via gavage once to ~heae rats. 

Dosages of O(Vehicle, corn oil) and 75 mg/kg/day of DDT were administered to the 

rats at concentrations of 0 and 75 mg/mL, respectively. The vehicle was Hazola• 

corn oil (Beat Foods). The dosage volume was 1 mL/kg. In a previous study 

conducted"at the Test Facility (Argus Reaearch Laboratories, Inc., Protocol 

Number: 012-014) the dosage volume for DDT was 5 mL/kg and only minimal effects 

were observed. Preliminary results indicated that the doaage volume was a factor, 

ao the doaage volume wa& decreaaed.for this teat. 

a. 	 All dosage concentrations were prepared based on the 100' activity of the 
test &ubstance. 
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The rats were examined at least twice daily for viability durin; the study. 

The rats were alao examined for clinical obaervations and general health at leaat 

weekly durin; the acclimation period, before teat aubstance administration en the 

day of dosage, daily for the two days after doaage and weekly until scheduled 

sacrifice. Body weights fer the rata were recorded at least weekly during the 

acclimation and on the day the Functional Obaervational Battery (FOB) was 

conducted for each rat, before test aubstance administration on the day of dosage, 

daily for the two days after doaa;e and weekly until scheduled sacrifice. Feed 

consumption values were recorded on the day of test substance administration and 

for two days after the test substance was administered. The FOB evaluations were 

conducted once after dosage administration., 

Rats that were found dead were necropsied en the day the event occurred 

usin; the procedures described below. All surviving rats were sacrificed by 

carbon dioxide asphyxiation and necropsied. Tissues with gross lesions were 

preserved in neutral buffered lOt formalin fer possible future analysis. The 

carcasses were discarded. 

2. Conduct of Study 

The in-life phaae of the study occurred as follows: 

~ 

Arrival Date 03/10/92 
Administration Period 03/25/92 
Functional Observational 

Battery (FOB) 03/25/92 
Sc~eduled Sacrifice 06/11/92 

The standards and/or requirements of the u.s. Environmental Protection 

Agency (EPA) were used as the basis for study design and compliance with Good 

Laboratory Practices (GLPs).· 
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3. Sponsor 

This study was sponsored by Argus Research Laboratories, Inc., 905 Sheehy 

Drive, Horsham, Pennsylvania 19044. The Sponsor's Repreaentative was Alan K. 

Hoberman, Ph.D., D.A.B.T. (Director of Research). 

4. Test Facility, Study Director and Participating Personnel 

The study was conducted by and at Argus Research Laboratories, Inc., 

905 Sheehy Drive, Horsham, Pennsylvania 19044. The Study Director was John A. 

Foss, Ph.D. (Group Leader, Neurotoxicology). 

Key personnel participating in the conduct of the study were John F. 

Barnett, B.S. (Director of Laboratory Operations), Ronald J. McCarty, B.S. 

(Assistant Director of Laboratory Operations), Danielle R. Stackhouse, B.S. 

(Laboratory Associate/Assistant Supervisor), Barbara J. Le Kay, B.A., Jacqueline 

Manigualt, B.S., Elizabeth A. Jenkins, B.s., Susan L. DeHaven, B.S. (Laboratory 

Associates), Karen s. Willey (Animal Care Technician), Anthony s. Conlon, B.S. 

(Information Specialist/Trainer), Cheryl L. Van, B.A. (Methods Writer) and Georgia 

Y. Burnett, A.A.S. (Word Processor). Additional personnel.participating in the 

conduct of the study are identified in the raw data. 

Curricula ~ and training records of the personnel involved in the 

conduct of the study are on file at Argus Research Laboratories, Inc. 

5. Test Substance and Vehicle Identification 

The test substance, DDT (LOt 40H3406)a, a white powder was obtained from 

Sigma Chemical Company. It was received at the Test Facility on Kay 29, 

a. All dosage concentrations were prepared based on the 100' activity of the 
test substance. 
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1991 and was stored refrigerated. Characterization and analyses for purity and 

stability of the teat substance is maintained by the Supplier. The vehicle, 

Hazola• corn oil (Best Poods) (Lot SEP 26 92 B), a yellow liquid, was stored at 

room temperature. 

B. Animal Data 

1. Test System 

The Charles River Crl:C~BR VAF/Plus• rat was selected for evaluation 

of DDT because the strain has been widely used throughout industry for nonclinical 

studies for toxicity. 

On March 10, 1992, 43 male rats and 43 female rats were received from 

Charles River Laboratories, Inc., Raleigh, North Carolina. These rats were 

approximately 51 and SO days of age, respectively, at receipt (approximate 

birthdates: January 20 and January 21, 1992, respectively). On the day after 

arrival, the male rats weighed from 208 to 248 g, and the female rats weighed from 

140 to 187 g. 

2. Experimental Design and Control of Bias 

Upon arrival, each rat was assigned to individual housing on the basis of a 

computer-generated randomization procedure. Each male rat and female rat was 

assigned a temporary pretest number (1 through 43), which was used for 

identification during the acclimation period. Unique permanent numbers were 

assigned on the day the rats we.re placed on study. Each rat was then individually 

identified with a Monel• self-piercing ear tag& inscribed with the rat's 

designated unique number. 

a. Gey Band and Tag Co., Inc., Ho. HSPT 20101. 



PROTOCOL 012-015: REUROTOXICIT!' EVALUATION OF DDT IN Crl:CD('l'M)BR VAF/Plus(TM) RATS 

TABLE 1 (PAGE 1): FUHCTIORAL OBSERVATIONAL a·ATTERY - StlMMARY - MALE AND FEMALE RATS 

DOSAGE GROUP I II 

DOSAGE (HG/KG/DAY)a O(VEBICLE) 75 

RATS TESTED 8 8 

BOMB CAGE BBBAVIOR 

Sleeping
Awake, I111111ob1le 
Rorul IIOVelllent 

R 
R 
R 

2 
5 
1 

0 
2 
0 

Unueual posture, tonic convulaion 
Unuaual behavior 

R 
R 

0 
0 

0 
6"* 

BEHAVIORAL OR POSTURAL ALTERATIORS b 

Rona R 8 3 
Stereotyped beh~vior 
Bizarre behavior " R 

0 
0 

1 
0 

Twitch•• or tremora in limbe " 0 1 
Whole body tremora or apaama
Unueual poature
Tonic-clonic aeizure 

R 
R 
R 

0 
0 
0 

3 
0 
0 

REACTlOI!I TO REMOVAL 

(1) EaailJ removed 
(2) Vocal zation, no resistance 
(3) Rune or freszea (foilowa hand)
c•J Tail or throat rattles 

R 
R 
R 
R 

8 
0 
0 
0 

6 
0 
2 
0 

MEAN BCORB 1.0 1.5 

REACTIOR TO DANDLING 

(1) Quiet, no reaiatance 
(2) Vocalization, no resiatancw 
(3) Tenaa 
(•) Squinling 

R 
R 
R 
R 

HEAH SCORE 

8 
0 
0 
0 

1.0 

5 
0 
3 
0 

1.8 

REARS (MALE)
REARS (FEIW.B) 

MEAN ! S.D. 
HEAR ! S.D. 

•·e + 3.• 
3.0 ! 3.2 

o.o + 0.0* 
1.7! 2.1 

FECAL BOLUSES (MALE)
FECAL BOLUSES (FEMALE) 

HEAH ! S.D. 
HEAR + S.D. 

1.0 + 1.2 
0.2 + 0.5 

o.o + 0.0 
0.5 ! 1.0 

(n) • score aaelgned to graded test items. 
a. Doaage occurred on day 1 of tha atudy.

b.. Obaervation made at the home cage.

* Significantly different from the vehicle control group value (P~0.05).

** Significantly different from the vehicle control group value (P~0.01). 



PROTOCOL 012-015: !fEURO'l'OXICITY EVALUATION OF DDT IN Crl:CD('l'M)BR .VAF/Plua('l'M) RATS 

TABLE 1 (PAGE 2): FUNCTIONAL OBSERVATIONAL l!A'l'TERY - SUMMARY - MALE AND FEHALB RATS 

DOBACB GROUP 

DOBACB (HO/KO/DAY)a 

RATS TISrl!!D 

UJUil!! POOLS (MALE) 
UJUIIE POOLS (FEMALE) 

LEVEL OF AROUSAL 

(1) Very low (atuporoua)
(2) Law (aluggiah) 
(3) Apparantly noraal 

(~) High (Iudden 1tartle)

(5) Vary high (Iudden runnin;, vocalization) 

BEHAVIORAL OR POSTURAL ALrl!!RATIORS b 

Ilona 
8t1raotyp1d behavior 
Bizarre bahavior 
Twitchel or tre.ors in llaba 
Whole body tre.ora or epaama

UnuiUal posture

Tonic-clonic aelzure 

OAI'l' PA'1'1'EM 

Apparently noraal 

Ataxic 

Exaggerated ~va.enta (limbs aplayed) 

Bpaatlc, tip-tOI

Duck-walk 

8c1..ora gait 

SEVERITY OF GAIT ABNOJUo!ALITY 

(l) Joraal 
(2) Slight 
(3) Moderate 

(~) Severe 


" 

HJWl t S.D. 

HJWl ! S.D. 


" " " 
" 
HJWl "SCORE 

" I 
I 
I 
II 
K 
I 

" " 
" 

I" 
" 
II 
I 

" 
HEA1I " SCORE 

I 

O(VEBICLE) 

8 

1.0 + 1.~ 
0.2 ! 0.5 

0 
3 

5 

0 

0 


2.6 


8 
0 
0 
0 
0 
0 
0 

8 
0 
0 
0 
0 
0 

~ 
0 
0 
0 

1.0 

II 

75 

8 

0.2 .t. 0.5 
0.5 .t. 1.0 

0 
0 
~ 
~ 
0 

3.5•• 

ou 
0 
0 
0... 

0 
0 

8 
0 
0 
0 
0 
0 

~ 
0 

0 

0 


1.0 


(n) • Score assigned to graded test items. 
a. Dosage o,ecurred on day 1 of the atudy.
b. Observation made in the open field. 
•• Significantly different from tha vehicle control group value (P~O.Ol). 



PRO'.IPCOL 012-015: HEUROTOXICITl EVALUATION OF DDT IN Crl:CD(TM)BR VAF/Plua(TM} JIATS 

TABLE 1 (PAGE l): FUNCTIONAL OBSERVATIONAL BATTERY- SUMMARY- MALE AND FEMALE RATS 

DOSAGE GROUP 

DOSAGE (MG/XG/Df.Y)a 

JIATS TESTED 

PALPEBRAL CLOSURE 

(1) Wide open
(2) Slightly drooping
(l) Half closed 
(C) completely ahut 

PROMIRERCB OF THE EYE 

Rormal 
lxophthalmoa
Enophthalmoa 

LACRIMATIOR 

(1) Ro exceaa 
(2) lxcees at margin
(l) Pareiatent dampnesa
(C) Extend• beyond margin 

SALIVATIOR 

(1) lfo excesa 
(2) Blight wetnesa at margin 
(l) Wetneaa 1/C to 1/2 aubiiWCillary 
(C) Wetneaa. over entire aub1114X1llary 

PILOEllEC'l'IOR PRESER'r 

RESPIJIATIOR ABNORMAL 
(n) • .score aaalgned to graded teat !tam• 
.a. Doaage occurred on day 1 of the atudy. 

I II 

O(VEBICLE) 75 

8 8 

R 6 6 
R 2 2 
R 0 0 
R 0 0 

HEM SCORE 1.2 1.2 

If 8 8 
If 0 0 
R 0 0 

If 8 a 
Jl 0 0 
If 0 0 

" 0 0 
HEAR SCORE 1.0 1.0 

lf 8 a 
If 0 0 
R 0 0 

" 0 0 
HEM SCORE 1.0 1.0 

" 0 0 

" 0 0 



PRO'l'OCOL 012-015: KEURO'l'OXICITY EVALUATION OF DDT IN Crl:CD('l'M)BR VAF/Plua('l'M) RATS 

TABLE 1 (PAGE 4): FtnfC'l'IONAL OBSERVATIONAL BATTERY - StlMMARY - HALE AND FEMALE RATS 

DOSAGE GROUP I II 


DOSAGa (MQ/JtG/DAY)a O(VEBICLE) 75 


RATS 'l'IS'l'ED 

APPEMMCI 

(1) Clean and groomed 
(2) Unke111pt 
(3) Stained by urine or feeea 

REAC'l'IOR TO VISUAL. STIMULUS 

(1) lfone 
( 2) Orienting 
(l) Startle 
(4) More energetic reaction 
(.5) Attack• 

REACTIOR TO TACTILE STIMULUS 

(1) Hone 
( 2) Orienting 
(l) startle 
(4) More energetic reaction 
(5) Attack• 

REACTION TO AUDITORY STIMULUS 

(1) Rona 
(2) Orienting
(3) Startle 
(4) More energetic reaction 
(5) Attack• 

" 

" 
R 

H 


HIWI SCORE 

H 
R 
H 
R 

HIWI " SCORE 

H 
H 
!I 
R 

R 


HIWI SCORE 


R 
R 
R 
II 

II 


HEAif SCORE 


8 

8 
0 
0 

1.0 

5 
3 
0 
0 
0 

1.4 

1 
7 
0 
0 
0 

1.9 

0 
3 
5 
0 
0 

2.6 

8 

II 
0 
0 

1.0 

5 
1 
2 
0 
0 

1.6 

5 
3 
0 
0 
0 

1.8­

1 
3 
4 
0 
0 

2.4 
(n) • Score assigned to graded teet ltema. 

Ooaage occurred on day 1 of the atudy • •• Significantly different fro= the vehicle control group value (P~0.05)."' 



PRO'l'OCOL 012-015: IIEUROO'OXICITY EVALUATIOK OF DDT Ill Crl:CD('I'H)BR VAF/Plus('I'H) RATS 

TABLI 1 (PAQB 5)1 FURCTIOPIAL OBSERVATIONAL BATTERY - SUMHARY - HALE Atf1) FEHALB RATS 

DOSAGE GROUP I II 

DOSAGE (H0/~0/DAT)e O(V&BICLBJ 7!1 

IIATS TESTED II I I 

~CTIOR TO TAIL PIRCB 

Ill llonlli R 0 I 
121 Orienting PI 7 0 
Ill lltntle II 1 0 
CCI More energetic reaction If 0 0 
(!II Attach 0 0 

HEAII " SCORE 2.1 1.0 

VISUAL PLACIIIO RBSPOPIS! 

Ill larly axtenaion If I 7 
(2) Bxtenaion after contact II 0 0 
(3) Ro axteneion If 0 1 

HEAII SCORE 1.0 l.C 

AI~ RIOBTIIfO RBSPOIIS! 

(1) Landa with all feet on the ground If I !I 
(2) Uncoordinated landing 0 2 
(l) Landa on back " 0 0 

HEAII " SCORE 1.0 1.3b 

110 PUPILLARY RBSPOIISB If 0 0 

ORIP-IITRBIIGTB FORELIMB (OJ 

Haxhnm (HALE) HEAII ! S.D. 662 + 92 500 + 117 
Hax~IIUII (FEMALE) HEAII! S.D •. 6!16 I t6o 631! 62 

Average (HAL!) HEAII ! S.D. .6U! 107 C63 + 19* 
Average (FEHALI) HEAII ! II.D. 591! 119 !172 I 3c 

QRIP-STREPIGTB BI~LIHB (OJ 

Haxiiaum (HALE) HEAII ! S.D. 556 ! 115 t67 + 170 
( ]Jb 

Haxiaum (FEHALE) HEAII ! S.D. 511 ! 120 59t ! 103 

Average (HALE) HEAII ! II.D. 516 ! 77 U1 + U6 
( ]Jb 

Average (FEMALE) HEAII ! S.D. 531 ! 85 5U! 91 

LARDIRO FOOT SPLAT AVERAGE (CH) HEAII ! S.D. 11.2 ! 2.0 6.0 + 1.6• 
( "1)b 

I!ODT WEIGHT (HALE) HEAII ! S.D. 3tll + 22 3t6 + 35 
!ODY WEIGHT (FEMALE) HEAII + II.D. 221 I 1o 229} 11 
(n) • Score aaalgnad Eo graded teat items. ­
( J • Rumber of valuea averaged. 
a. Doaege occurred on day 1 o! the atudy.
b. !xcludea a valu·e that waa not recorded. 
• S1gn1Ucantly different fro• the vehicle control group value (P!0.05). 



PROTOCOL 012~015: NEUROTOXICITY EVALUATION OF DDT IN Crl:CD(TM)Bit VAF/Plus(TM) RATS 


TABLE 2 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY - INDIVIDUAL DATA - MALE RATS 


DOSAGE GROUP 
D,OSAGB (MG/XG/DAY)a 

I 
O(VEBICLE) 

u 
75 

RAT I 11016 11017 11020 11022 11018 11019 11021 11023 
Rokf CAGE BEHAVioR 
BEIIAVIORAL OR POSl'URAL ALTERATION b 

2 
1 

1 
1 

2 
1 

3 
1 

5 
1 

5 
5 

5 
1 

5 
4 

REACTION 1'0 REMOVAL 1 1 1 1 1 1 1 1 
REACTION 1'0 IWfDLIIIG 1 6 1 1 1 3 1 1 
REARS 0 0 5 a 0 0 0 0 
FECAL BOLUSES 2 0 0 2 0 0 0 0 
URIIIE POOLS 
LEVEL OF AROUIIAL 
BEIIAVIORAL OR POSl'URAL AL'l'ERATIO!f c 

0 
3 
1 

3 
1 
1 

1 
3 
1 

3 
3 
1 

0•5 

1•5 

0•5 

0•5 
GAIT PAT'l'EM 1 1 1 1 1 1 1 1 
SEVERITY OF GAIT ABNORMALITY 1 2 1 1 1 1 1 1 
PALPEBRAL CLOSURE 1 1 1 1 1 2 1 1 
PROMIIIENCB OF TilE EYE 
LACRIMATION 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

SALIVATION 1 1 1 1 1 1 1 1 
PILOERECTION 0 0 0 0 0 0 0 0 
RESPIRATION 0 1 0 0 0 0 0 0 
APPEARANCE 1 2 1 1 1 1 1 1 
REACTION 1'0 VISUAL STIMULUS 
REACTION TO TACTILE STIMULUS 

1 
2 

2 
3 

1 
2 

2 
2 

1 
2 

1 
1 

1 
1 

3 
1 

REACTION TO AUDITORY STIMULUS 3 2 2 2 2 1 3 3 
REACTION TO TAIL PINCH 2 2 2 2 1 1 1 1 
VISUAL PLACING RESPONSE 
AIR RIGHTING RESPONSE 
PUPILLARY RESPONSE 
FORELIMB GRIP STRENGTH (G) 11 
FORELIMB GRIP STRENGTH (G) 12 
HINDLIMB GRIP STRENGTH (G) 11 
HINDLIMB GRIP STRENGTH (G) 12 
LARDING FOOT SPLAY (CH) 11 
LARDING FOOT SPLAY (CH) 12 
BODY WEIGHT 

1 
1 
1 

625 
550 
500 
525 
9.7 

10.8 
325 

1 
1 
1 

550 
600 
450 
475 
a.a 
8.8 
361 

1 
1 
1 

575 
625 
550 
375 
5.5 
5.5 
334 

1 
1 
1 

BOO 
BOO 
675 
575 
7.5 
7.8 
372 

1 
1 
1 

625 
400 
375 
525 
5.5 
6.0 
398 

3 
d 
1 

400 
375 
275 
250 

d 
d 

328 

1 
2 
1 

550 
575 

d 
d 

6.5 
9.5 
335 

1 
1 
1 

400 
375 
600 
500 
6.4 
7.8 
323 

VALUES ARE faE QUANTifY, 
11 • FIRST MEASUREMENT 

CATEGORY NuMBER, QilANTJ\L RESPONSE OR SCORE RECO!iliED FOR EACII ITEM IN 'flit 8AM£fiy. 

12 • SECORD MEASUREMENT 
a. 
b. 
c. 
d. 

Dosage occured on day 1 of the atudy.
Observation made at the home cage.
Observation made in the open field. 
Value wae not recorded. 



PROTOCOL 012-015: NEUROTOXICITY EVALUATION OF DDT IN Crl:CD(TM)BR VAF/PlU!I(TM) RATS 


TABLE 3 (PAGE 1): FUNCTIONAL OBSERVATIONAL BATTERY ·-. INDIVIDUAL DATA - FEMALE RATS 


DOSAGE 
DOSAGE 

GROUP 
(MG/ItG/DAY)a 

I 
O(VEBICLE) 

II 
75 

RAT I 
HOME CAGE BEHAvioR 
BEHAVIORAL OR POSTURAL ALTERATION b 
REACTION TO REMOVAL 
REACTION TO BANDLING 
REARS 
FECAL BOLUSES 
URINE POOLS 
LEVEL OF AROUSAL 
BEHAVIORAL OR POSTURAL ALTERATION c 
GAIT PATTERN 
SEVERITY OF GAIT ABNORMALITY 
PALPEBRAL CLOSURE 
PROMINENCE OF THE EYE 
LACRIMATION 
SALIVATION 
PILOERECTION 
RESPIRATION 
APPEARANCE 
REACTION TO VISUAL STIMULUS 
REACTION TO TACTILE STIMULUS 
REACTION TO AUDITORY STIMULUS 
REACTION TO TAIL PINCH 
VISUAL PLACING RESPO,NSE 
AIR RIGHTING RESPONSE 
PUPILLARY RESPONSE 
FORELIMB GRIP STRENGTH (G) 11 
FORELIMB GRIP STRENGTH (G) 12 
HINDLIMB GRIP STRENGTH (G) 11 
HINDLIMB GRIP STRENGTH (G) 12 
LANDING FOOT SPLAY (CM) 11 
LANDING FOOT SPLAY (CM) 12 
BODY WEIGHT 
VALUEs ARE fHE QUANTIT~, CATEGORY NUMBER, 

11025 
2 
1 
1 
1 
7 
1 
0 
3 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
2 
2 
3 
3 
1 
1 
1 

425 
400 
425 
40'0 
5.0 
4.6 
219 

QUANTAL 

11029 11030 11031 
1 2 2 
1 1 1 
1 1 1 
1 1 1 
1 4 0 
0 0 0 
0 0 1 
2 3 3 
1 1 1 
1 1 1 
1 1 1 
2 1 1 
1 1 1 
1 1 1 
1 1 1 
0 0 0 
0 0 0 
1 1 1 
1 1 1 
2 2 1 
2 3 3 
2 2 2 
1 1 1 
1 1 1 
1 1 1 

750 775 675 
525 525 650 
550 675 450 
525 550 675 

10.0 10.2 9.5 
8,9 9.5 9.2 
218 237 235 

RESPONSE OR SCORE RECORDED FOR EACH 

11024 11026 
5 2 
5 1 
3 3 
1 3 
1 4 
0 0 
0 0 
3 3 
5 5 
1 1 
1 1. 
1 1 
1 1 
1 1 
1 1 
0 0 
0 0 
1 1 
3 2 
1 2 
3 3 
1 1 
1 1 
2 1 
1 0 

625 550 
450 550 
725 425 
650 625 
6.4 6.0 
7.4 7.0 
255 218 

ITEM IN 'l'l!E liAMERi. 

11027 
5 
5 
1 
3 
d 
2 
2 
4 
5 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
3 
1 
1 
1 
1 

575 
650 
525 
450 
2.5 
4.5 
222 

11028 
2 
2 
1 
1 
0 
0 
0 
4 
5 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
2 
1 
1 
1 
1 

700 
475 
450 
500 
5.0 
3.5 
220 

11 • FIRST MEASUREMENT 
12 • SECOND MEASUREMENT 
a. 
b. 
c. 
d. 

Dosage occured on day 1 of the study.
Observation made at the home cage.
Observation made in the open field 
Value waa not recorded, 
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PROTOCOL 012-0lSt NEUROTOXICITY EVALUATION OF DDT IN CrltCD(TH)BR VAF/Plus(TH) RATS 

TABLE 2 ( PAG! 1) 1 NECROPSY OBSERVATIONS - SUMMARY - HALE RATS 

DOSAG! GROUP I II 

DOSAG! (HG/KG/DAY)a O(VEHICL!) 75 


-------------------------------------~----------------------------------------------------------------------------------------------
RATS !XAHIHBD b N 4 4 

FOUND DEAD N 0 2c,d 

LUNGS& 

HOTTLED DARit R!D TO BLACK N 0 lc 


a. Dosage occurred on day 1 of the study.
b. Re.fer to the individual clinical observations table (Table 6) for external observations confirmed at necropsy. 

c:. Occurred for rat 11019, which was found dead on day 1 of the study. 

d. Occurred for rat 11021, which waa found dead on day 1 of the study. 



PROTOCOL 012-0151· NEUROTOXICITY EVALUATION OF DDT IN Crl1CD(TH)BR VAF/Plus(TH) RATS 

TABLE 1 (PAGI 	 1)1 NECROPSY OBSERVATIONS- INDIVIDUAL DATA- HALE RATS 

DOSAGE GROUP 

DOSAGE RAT DAY OF DOSAGES 


(HG/KG/DAY)a NUMBER NECROPSY ADMINISTERED OBSERVATIONS b 


I 
O(VEHICLE) 	 11016 DS 79 1 ALL TISSUES APPEARED NORMAL. 


11017 DS 79 1 ALL TISSUES APPEARED NORMAL. 

11020 DS 79 1 ALL TISSUES APPEARED NORMAL. 

11022 DS 79 1 ALL TISSUES APPEARED NORMAL. 


II 
75 11018 DS 79 1 	 ALL TISSUES APPEARED NORMAL. 

11019 DS 2c 1 	 FOUND DEAD ON DAY 1 OF THB SIDDY. LUNGS I HOTTLl!D, 
DARK RED TO BLACK. ALL OTHER TISSUES APPEARED ;~!; 

11021 DS 1 1 	 FOUND DEAD ON DAY 1 oF THE sroDt. ALL TISSUES 
APPEARED NORMAL. 

11023 DS 79 1 	 ALL TISSUES APPEARED NORMAL. 

------------------------------------------------------------------------------------------------~-----------------------------------
DS • DAY OF T~ 	STUDY 
a. Dosage occurred on day 1 of the study. 
b. Refer to the individual clinical observations table (Table 6) for external observations confirmed at necropsy. 
c. Found dead on day 1 of the study and was refrigerated until time of necropsy on day 2 of the study. 



------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

PROTOCOL 012-0151 NEUROTOXICITY EVALUATION OF DDT IN CrlrCD(TH)BR VAF/Plus(TH) RATS 

TABLE 2 ·(PAGE 1) 1 NECROPSY OBSERVATIONS - SUMMARY - FEMALE RATS 

-w---------------------------------------------------------------------------------------------------------------------------------­IJOSAGE GROUP I IIIJOSAGE (MG/~G/DAY)a O(VEHICLE) 75 

RATS EXAMINED N 4 4 

MORTALITY N 0 0 

APPEARED NORMAL N 4 .. 
a. Dosage occurred on day 1 of the study. 

-----------------·-·-··-··-· 




PROTOCOL 012-0151 NEUROTOXICITY EVALUATION OF DDT IN Crl:CD(TH)BR VAF/Plus(TH) RATS 

TABLB 7 (PAGE 	 1)1 NECROPSY OBSERVATIONS- INDIVIDUAL DATA- FEMALE RATS 

DOSAGE GROUP 
DOSAGE RAT DAY OF DOSAGES 

(HG/ItG/DAY)a NUMBER NECROPSY ADMINISTERED OBSERVATIONS 

I 
O(VEHICLB) 	 11025 DS 79 1 ALL TISSUES APPEARED NORMAL. 

11029 DS 79 1 ALL TISSUES APPEARED NORMAL. 
11030 DS 79 1 ALL TISSUES APPEARED NORMAL. 
11031 DS 79 1 ALL TISSUES APPEARED NORMAL. 

II 
75 	 11024 DS 79 1 ALL TISSUES APPEARED NORMAL. 


11026 DS 79 1 ALL TISSUES APPEARED NORMAL. 

11027 DS 79 1 ALL TISSUES APP!AR!D NORMAL. 


·~I i11028 DS 79 1 	 ALL TISSUES APPEARED NORMAL. 

DS. • DAY OF THE 	 STUDY 
a. Dosage occurred on day 1 of the study. 
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ABSTRACT 

Motor activity is frequently assessed in neuropharmacology and neurotoxicology studies, and the 
measurement of motor activity is an imponant component of the current EPA neurotox.icology testing 
guidelines. Given the widespread use of motor activity tests, there is continued interest in systems that 
will permit efficient measurement of movement. The data reponed here describe the application of 
passive infrared sensors 1o monitor the movement of neonatal and adult rodents. By detecting changes in 
the temperature pattern within ils field, a single sensor is able to monitor an animal's movement within a 
test cage. Data from multiple se1150r-cage combinations can be collected in a single test session. The 
output of each sensor is proponional to the enent of movement, and measurements of the number of 
movements and the time spent in movement can be derived. Data are provided to document the ability of 
this system to measure the reduction in activity that occurs in a single session as adult rats and mice adapt 
to the test environment, and the change in activity across sessions when developing rats are examined. 
Dosage-dependent changes in activity are also demonstrated following acute administration of d­
amphetamine or chlorpromazine. These data illustrate the utility of this system for detecting generalized 
changes in motor activity. 

GENERAL METHOD 

Single rats or mice were placed in double-width, stainless steel cages and monitored for one to two hour 
periods. Stainless steel sheets were placed over the mesh floor when mice and neonatal rats were tested. 
Infrared energy generated by an animal was focused onto a pyroelectric sensor by an array of Fresnel lens 
that collected the energy from different zones within the cage. The animal's movement through the zones 
induced temperature changes in the sensor, which produced propqrtional voltage signals. In the 
experiments descnoed here, those signals were sampled at 200 ms ·intervals and convened to digital values. 
Threshold values of 0.3 and 1.0 volts delimited "large" and "small" movement categories, and a single 
movement was defined as a set of consecutive samples in one movement category. Both the number of 
"large" and "small" movements and the total time spent in these movements were tabulated at five-minute 
intervals. The data for the two movement categories were combined in the analysis, and only the data for 
the number of movements are displayed here (data for time spent in movement were similar). The data 
were analyzed using repeated-measures analyses of variance with sex or dosage group as between-subject 
factors and the set of measurement intervals in a session as a within-subject factor (the Greenhouse-Geiser 
correction was used in deri\ing probabilities for effects involving within-subject factors). 
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ADULT MICE AND MTS 


Adult mice (three months of age) and rats (three to five months of age) were monitored for 60 and 90 
minutes periods, respectively. Movements decreased in all the groups within the leSt sessions 
JF(ll,231)=l5.6, R~.001 for the mice and F(l7,918)-=182.9, n~.001 for the rats], presumedly reflecting the 
animals's adaptation to the novel environment, although the changes were more pronounced in the rats. 
The average number of movements in each interval (::S.D.) was 50.7 (:::18.9) for the male mice and 61.7 
(::=10.7) for the female mice; the averages for the male and female rats were 25.8 (::= 9.8) and 21.8 (::=8.2), 
respectively. These differences between males and females were not significant (ns> .OS), but the 
differences between the sexes in the pancms across the measurement intervals were significant 
[F(ll,231)=3.2, n:S.Ol for the mice and F(17,918)=2.3, ns.OS for the rats]. 

If the mean and standard deviation for the adult male rats are used as examples. inferences can be made 
regarding the power of statistical tests using tables provided by J. Cohen (Statistical Power Analysis for the 
Behavioral Sciences C211D Ed.), 1987). In a design with four groups, a maximum change of one standard 
deviation from the control value (a 40% change), and the other groups spaced at equal intervals between 
the extremes., the probability of obtaining significance at J:!S.OS is SO% for group sizes of 10, 70% for 
group sizes of 1S, and 85% for group sizes of 20. 

ADULT MICE 
100 

!! 80 c 
Gl 

~ 
> 60
0 

::E 
0 .co ~ 
.0 
E 
::> z 20 

0 
0 10 20 30 40 50 60 

Minutes 

1-- Male (N=11) _._ Female (N= 12) 

ADULT RATS 
100 

!1 80 
t: 
Gl 

E 
Gl 
> 60
0 

::E 
0 \\40co 
.0 
E 
::> z 20 ~._ . Jl _.... 

0 
0 10 20 30 40 50 60 70 80 90 

Minutes 

1-- Male (N=2B) .....__Female (N=2B) 
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NEONATAL AND ADULT RATS 

One male and one female rat were sclcetcd from each of 22 liners and monitored in the apparatus for 60 
minutes on postnatal days 13, 17 and 21, and on postnatal day 58 or S9 (postnatal day 1 was the day of 
birth). Differences between the values across the measurement intervals were significant at all the ages 
(all J!SS.OS), but the panern on day 17 did not have a significant linear trend. The average number of 
movements in each interval at each age is listed in the following table. 

FEMALESMALES 

Mean Standard MeanDay Dev.iat.ion 

Day 13 24.0 14.3 25.9 

Day 17 35.2 24.9 46.4 

Day 21 42.4 19.5 41.3 

Day 58/59 72.4 10.4 50.2 

Standar-d 
Dev.iat.ion 

11.8 

26.8 

18.1 

10.7 

Neither the differences in the average values between male and female rats nor their differences in the 
patterns across the measurement intervals were significant (all :es>.1). 
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DOSAGE RESPONSE 


A group of 15 male rats and 15 female rats (approximately 60 days of age at the start of the cperiment) 
were administered four dosages of d-ampbctamine {0, 0.75, 1.5 and 4.0 mglkg. i.p .. immediately before 
testing) and four dosages of chlorprommne (0, 1.0, 2.0 and 4.0 mgJkg. i.p., 70 minutes before testing). 
The sequences of dosages were counterbalanced across rats, and tests were conducted at least two days 
apart. Motor activity was monitored for at least 115 minutes in each test session. The average number of 
movements in each interval at each dosage is listed in the following table. 

ltALES FEltALES 


Dosage Mean Standard Mean Standard 

(mg/kg) Deviation Deviation 

d-Amphetami.ne 
0 21.4 9.1 33.0 13.7 

0.75 75.5 7.4 78.4 13.0 

1.5 83.4 9.6 72.7 15.7 

4.0 65.4 26.2 35.0 17.2 

Ch~orpromazi.ne 

0 23.4 8.6 28.0 13.3 

1.0 19.5 5.6 23.1 10.0 

2.0 16.0 5.6 16.7 6.0 

4.0 11.4 6.0 12.0 8.8 

The statistical analyses were based on the data collected in the first 60 minutes. Differences among the 
values recorded at each dosage were significant [Fs(3,42)> 11.0, ]2S~.OOl) for each test substance in both 
the male and female rats. In pairwise comparisons, the number of movements detected after the 0.75, 1.5, 
and 4.0 dosages of amphetamine in the male rats were significantly increased (all]2sS.Ol), as compared to 
the vehicle control. The increase was smallest at the highest dosage, and this reduction probably reflected 
a change in behavior from increased ambulation to stereotypical patterns such as head bobbing. In female 
rats the values for the 0 and 4.0 mglkg dosages were not significantly different (]2>.1), but significantly 
more movements (l2s~.OOI) were detected after the 0.75 and 1.5 mglkg dosages. Chlorpromazine reduced 
the number of movements in a dosage-dependent pattern, with the 2.0 and 4.0 mglkg dosages producing 
significant reductions (l2sS.Ol) in both male and female rats, as compared to the vehicle control. 

http:all]2sS.Ol
http:Ch~orpromazi.ne
http:d-Amphetami.ne
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OTHElt TEST SUBSTANCES 

Groups of four male and four female rats (three to five months of age) were administered acrylamide ( 40 
mg/kglday for nine days), 3,3-iminodipropionitrile (IDPN; 200 mglkglday for three days), or their vehicle 
intrapcri1.0ncally; or carbmyl (75 mglkg), DDT (75 mglkg}, triadimefon (200 mglkg), or their vehicle once 
oraDy by gavage. Motor activity was monitored for 90 minute periods 13 days following the first dosage of 
aaylamide and IDPN, and on the day of dosage for the other lest substances (approximately 3 hours after 
administration of carbaryl and triadimefon and 6.5 hours after administration of DD1). The average 
number of movements in cacb interval for cacb lest substance is listed in the following table (data for 
male and female rats in each group were combined). 

Test Substance Mean Standar-d 
Deviation 

At these dosages all the test substances, with the exception of triadimefon, caused abnormal physical 
and/or behavioral signs in the rats as monitored in clinical observations. Significant reductions 
[Fs(1,14)>7.7, J!SS.02) in the number of movements and their pattern within the session occurred in the 
acrylamide and carbaryl dosage groups. Triadimefon caused a significant increase [F(l,l4)=504.7, J!S.OOl] 
in the number of movements. The values for the groups administered IDPN and DDT were not 
significantly different from the respective control group values. 
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0 ' ABSTRACT 

New EPA developmental and adult neurotoxicity 
\ 

guidelines will require testing of large numbers of 
rodents at specific ages during their growth period. 
Over the past.two years, we have developed and 
validated, automated. computer-controtled 
monitoring systems for the collection and 
compilation of motor activity and auditory startle 
habituation data for use in both adult and 
developmental neurotoxicity screens. Motor activity 
is measured with passive infrared motion detectors 
in a test apparatus that aiJows simultaneous 
monitoring of up to 32 individua1 rats. Motor activity 
data will be presented from 16 male and 1 s female 
Crl:CD(TM) VAF/Pius(TM) rats tested in individual 
stainless-steel cages for SO-minute test periods on 
postnatal days 13, 17. 21 and 60. A single sensor 
was attached to each cage, and the continuous 
output of the sensor was sampled five times each 
second by a computer-controlled analog-to-digital 
converter. The number of movements and the total 
time {seconds) spent in movement were tabulated. 
The auditory startle response is measured using a 
force platform, with computer-controlled 
presentation of auditory startle stimuli and the 
digital conversion and collection of data.. Aud~ory 
startle data will be presented·from 16 male and 16 
female rats tested on postnatal days 22 and 60. 
During each test session, responses from 50 
eliciting stimuli separated by 1a-second intervals 
were recorded. The data collected in both 
paradigms were analyzed using SAS(TM) and 
subsequently converted ·via software programs into 
GLP-formatted summary and individual tables. The 
data from both paradigms indicated that these 
automated, computer-controlled systems are 
exceptionally well-suited for collecting large 

. quantitie~ of behavioral data on numerous animals 
at the specific ages required for regulatory studies. 
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Standard rat cqges (double width) were used for the 
motor activity tests. Stainless steel Inserts ware 
placed on the floors when rats ware tested at 13, 17 
and 21 days of age. The response of the sensor 
was proportlonal to the extent of movement and 
was based on changes ln the pattern of heat ln the 
cage. Sets of eight sensors were connected to a 
distribution box from which a single cable led to~ 
unit containing the analog-to-digital (AID) converters 
and power supply; the unit could monitor 32 
sensors. The NO converters sampled the output of 
the sensors every 200 millisecondS under 'the 
control of a microcomputer. Using predefined 
thresholds, the computer dassif&ed the samples as 
representing no movement, a small movement. ora 
large movement. Two or more consecutive samptes 

. in the same movement category were defined as 
discrete movements and summed over five minute 
blocks along with the total time spent in 'each 
category. A calibration device and assoc\ated 
software were used to standardize the output of the 
sensors prior to testing. 
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Data for the small and large movement categories were combined for 
each five minute block. Summaries for the number of movements and 
time spent in movement showed similar patterns. Both measures 
decreased significantly over time for the female rats on days 13 through 
60 and days 17 through 60 for the males. The smallest coefficients of 
variation were obtained at SO days of age: ranging from 30% to 35% for 
the aggregate scores. 



xotor Acti.vi.ty - Jfmrber of Jr.cJYements 

Females Kales 

Mean s.n. c.v. Mean S.D. c.v. 
Day 13 .-:otal 111.8 85.7 76.7 106.6 100.6 . 94.4 

S Minutes 16.9 15.3 90.5 9.0 9.2 102.2 . 
l.O Minutes 6.2 9.3 150.4 4.1 6.3 155.3 

15 Minutes 14.6 18.7 127.5 3.0 4.4 147.1 

20 Minutes 7.4 11.4 153 .. 8 6.8 7.3 108.3 

25 Minutes 15.7 19.6 124.8 5.3 7.5 141.5 

30 Minutes 12.4: 17.6 14:1.9 6.7 9.1 135.5 

35 Minutes 8.3 15.3 184.0 5.2 12.1 233.3 

40 Minutes 2.8 2.6 93.8 4.7 10.3 220.0 

45 Minutes 2.9 4.1 143.6 6.6 18.0 271.2 

SO Minutes 3.8 6.9 181.0 3.8 5.5 146.2 

55 Minutes 4.7 12.8 272.4 3.6 s.o. 141.3 

60 Minutes 1.5 1.4 94.3 3.1 4.2 136.2 

65 Minutes 2.7 3.2 119.0 4:.9 8.9 181.1 

70 Kinutes 2.3 2.9 127.3 5 .. 3 9.4 17.9 

75 Minutes 2.3 3.6 157.8 8.7 1,.5 166.6 

BO Xinuta8 3.0 6.1 203.3 8.7 16.8 193.8 
as M:Lnutes 1 .. 3 l.S 117 .l. 9.6 14.9 155.0 
90 Minutes 3.0 4.2 138.8 7.6 16.2 213.1 

Day 17 Total 150.8 169.2 112.3 198.5 265.4 133.7 
S Minutes 20.9 20.1 96.3 20.0 21.7 108.5 

10 Minutes 14.6 15.8 108.2 17.7 18.2 103.2 
·15 Xinutea 14.1 20.0 lol1.8 16.6 24:.5 147.2 

20 Minutes 9.5 17.2 181.2 15.4: 22.S 146.5 
25 Minutes 9.5 21.4: 224.7 15.1 21.8 144.4 
30 Minutes 12.1 1,.5 120.3 6.8 11.2 166.2 
35 Minutes 8.6 15.2 175.9 7.9 15.2 191.3 
40 Minutes 8.3 15.6 187.3 13.5 25.2. 186.8 
4:5 Xinutea 3.1 5.4 177.0 6.9 10.7 154.3 
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lfator ACtivity -- Jlumber of Jfavements 

Pemal.es Males 

Mean S.D. c.v. Mean S.D. c.v. 
50 Minutes 9.4 17.2 183.5 10.9 22.6 . 206.4 

55 .Minutes 10.3 20.6 199 •• 7.9 12.3 155.5 
-

60 Minutes 8.3 16.1 194.9 7.8 10.1 129.5 

65 Minutes 9.1 18.1 199.8 12.1 24.0 197.6 

70 Minutes 3.4 8.3 247.2 10.4 21.1 202 .. 9 

75 Minutes 2.0 2.7 132.9 10o9 20.2 186.1 

80 Minutes 1.1 1.9 1"11.4 7.3 21.9 301.8 

85 Minutes 2.1 3.0 144.3 4.3 9.6 225.3 

90 Minutes 4.6 7.9 1"13.9 7.0 21.9 313.4 

Day 21 Total 242.4 170.1 70.2 217.5 149.2 68.6 

5 Minutes 42.6 18.2 4:2.8 39.3 14.8 37.8 

10 Minutes 32.1 20.6 64.1 29.3 15.8 54.0 

15 Minutes 30.1 20.9 69.2 30.4 16.3 53.6 

20 Minutes 18.4 15.8 86.2 23.6 19.4 82.2. 
25 Minutes 19.1 20.9 109.2 11.7 12.8 109.5 

30 Hinutes 23.4 24.6 105.1 10.8 15.1 139.4 

35.Kinutes 16.9 20.4 120.7 15.8 18.8 119.7 
40 Minutes 6.3 1.0 .. 1 161.5 4.5 9·.9 219.5 
45 Minutes 9.8 14.7 150.5 8.8 1tl.9 110.4 
SO Xinutes 3.6 7.4 208.0 7.9 14.4 181.1 
55 Minutes 7.4 21.1 286.4 6.3 15.3 244.6 
60 Minutes 6.4 16.7 259.8 5.8 9.3 162.6 
65 Kinutes 7.2 14.7 204.4 6.8 13.9 204.2 

70 Mi.nutea 9 .. 4 17.4 185.6 4.0 10.2 255.0 
75 Minutes s.o 9.3 186.5 3.8 7.4 192.8 
eo Minutes 2.5 4.3 172.2 s.o 13.2 263.7 
85 Minutes 1.6 3.2 197.0 1.1 2.0 180.4 
90 Minutes 0.8 1.4 185.1 2.7 5.1 190.6 

!>ay 60 'l'otal. 790.4 243.7 30 .. 9 690.8 234.6 3ol.O 



- . -·-··- -- ~--

.. 


Xotor .Activity- lhnnber of xave.ents 
Pemales Males 

Hean S.D. c.v. Mean S.D. c.v. 
S Minutes 92.1 6.6 7.2 92.8 13.0 . 14.0 

10 Minutes 85.8 11.9 13.8 82.4 11.8 14.4 
-

15 Minutes 72.1 10.1 14.1 74.7 16.9 22.6 

20 Minutes 66.6 20.3 30.5 62.5 22.0 35.3 

25 Minutes 55.3 28.2 50.9 54.8 23.7 43.3 

30 Minutes 52.1 25.7 4:9.3 52.9 24:.2 45.7 

35 Minutes 46.3 26.1 56.4 44.3 30.1 67.9 
40 Minutes 40.2 31.1 77.3 41.4 28.4 68.6 

45 Minutes 45.1 28.9 64.2 27.6 22.9 83.2 

50 Minutes 40.6 30.2 ?4.4 32.1 30.1 93.8 

ss Minutes 28.0 24:.1 86.1 35.8 27.3 76.3 

GO Minutes 15.6 18.1 116.5 29.9 30.5 102.2 

65 Minutes 34.8 29.8 85.9 25.1 27.5 109.4: 

70 Minutes 29.7 26.2 88.3 '12.8 18.0 140.4 

75 Kf.nutes 27.3 32.7 119.8 7.0 10.8 154.3 

80 Minutes 25.4 33.0 129.7 2.9 9.1 311.1 

as .Mi.nutes 17.4:. 24:.5 141.0 3.9 10.8 279.4 
90 Minutes 16.l. 21.5 133.4 8.1 21.5 266.2 

The data were analyzed for each age and sex: as a repeated measures 
design usinq the SAS (TM) GLK procedure. Probability values we:re 
adjusted by the Greenhouse-Geisser p:rocedure. The differences in 
the number of movements tlu:ouqhout the intervals of the session 
ware statistically significant (P<.OS) on clays 13 through 60 for 
the females and on days 21 and 60 for the males. 
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Motor Activity -­ Time Spent in Movement (sec) 

Females Males 

Mean S.D. c.v. Mean S.D. c.v. 
Day ~3 -:rotal 222.6 200.3 90.0 198.3 211.9 . 106.9 

5 Minutes 34.7 36.4 104.8 16.9 20.2 1~9.3 . 
~0 Minutes ~1.7 ~8.2 ~55.9 7.0 ~1.6 165.1 

15 Minutes 29.5 46.0 ~55.9 5.~ 7.9 156.4 . 
20 Minutes 17.8 30.2 170.0 12.4 ~5.5 124.8 

25 Minutes 32.4 43.3 133.6 8.8 ~3.8 157.4 

30 Minutes 26.4 40.3 ~52.7 1~.2 17.7 158.0 

35 Minutes 19.2 43.8 228.4 9.9 25.4 255.2 

40 Minutes 3.6 4.1 113.9 9.8 27.0 275.4 

45 Minutes 5.9 11.6 195.0 12.7 37.7 297.5 

SO Minutea 7.1 14.8 209.0 5.9 9.1 155.2 

55 Minutes 10.1 31.4 31~.0 4.8 1.~ 147.4" 

60 Minutes 3.2 3.7 1114.7 4.8 7.0 145.6 

65 Minutes 3.6 5.0 136.6 9.1 18.5 204.2 

70 Kinutes 3 .. 8 5.0 ~32 .. 6 8.8 17.3 196.2 

75 Minutes 3.3 5.5 168.0 17.9 35.1 195.9 

80 Minutea 4.6 9.5 207.5 20.8 42.2 20%.7 

85 Minutes 1.6 2.0 130.1 18.6 33.5 180.0 

90 Minutes 4.4 7.0 157.4 13.7 30.8 225.3 

Day 17 Total. 308.1 366.7 119.0 394.4 584.6 148.2 

5 Minutes 44.3 42.3 95.7 41.1 45.9 111 ..7 

10 Minutes 29.9 33.0 110.4 34.8 43.2 124.1 

15 Minutes 28.4 42.3 148.6 34.4 54.8 159.3 

20 Minutes 18.5 36.4 196.5 29.5 48.6 164.6 

25 Minutes 21.1 48.8 231.0 30.6 48.8 159.7 
30 Minutes 23.6 31.2 131.9 13.1 24.6 187.3 

35 Minutes 17.4 37.4­ 214.5 16.9 32.1 199.6 

40 Minutes 17.7 38.9 220.0 26.8 49.7 185.4 
45 Minutes 5.8 10.5 183.3 12.2 21 .. 5 176.7 
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Motor Act.ivity -­ Time spent in Movement (sec) 

Females Males 

Mean S.D. c.v. Mean S.D. c.v. 
SO Minutes 19.4 37.4 193.2 21.8 49.6 . 228.0 

55 Minutes 23.6 46.9 199.0 15.1 25.6 170.1 
-60 Minutes 16.8 35.0 208.0 15.3 21.8 1,2.1 

65 Minutes 18.6 39.8 214.6 24.4 53.2 217.6 

70 Minutes 7.1 18.5 260.3 18.8 40.6 216.8 

75 Minutes 3.9 6.2 157 .s 23.0 45.5 197.6 

eo Minutes 2.1 3.3 157.4 14.5 49.0 33?.9 

85 Minutes 2.5 4.1 164.6 8.3 23.3 280.2 

90 Minutes 7.4: 13.7 186.2 13.8 47.3 342.6 

Day 21 Total 536.4: 408.3 76.1 501.0 348.7 69.6 

5 Minutes 98.3 47.5 48.4 94.9 35.4 37.3 

10 Minutes 70.4 50.1 71.1 72.6 49.1 67.5 

15 Minutes 70.2 50.9 72.5 67.3 39.3 58.4 

20 Minutes 39.1 38.6 98.8 56.3 46.9 83.4 

25 Minutes 44.1 53.9 122.4 25 ... 30.0 118.1 

30 Minutes 52.4 60.0 114·.3 25.4 37.4 147.3 

35 ~utes 38.2 so.s 132.2 37.5 44.2 117.8 

40 Xinutes 14.6 24.4 167.1 10.6 26.0 245.9 
45 M.inutes 22.1 35.4 159.9 21.3 35.1 165.2 

SO Minutes 7·.4 17.5 235.5 18.8 33.6 178.7 

55 Minutes 15 .. 9 44.6 279.8 12.6 35.1 278.0 

60 Hinutes 12.6 33.2 263.9 10.9 17.8 163.8 

65 Minutes lo\.3 29.2 204.3 14.1 29.2 206.9 

70 Minutes 19.1 35.4 185.7 8.3 21.2 255.2 

75 Minutes 9.8 lS.S 188.0 7.8 18.9 243.5 
80 Minutes 3.9 6.8 176.3 9.8 30.1 308.3 
85 Minutes 2.9 6.'1 226.7 2.1 3.8 181.8 
90 Minutes 1.1 2.2 194.4 5.4 11.7 217.2 

Day 60 Total. 1676.9 496.7 29.6 1551.8 550.7 35.5 
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Motor Activity- 1'ime Spent in XOVement (sec) 

Females Male a 
Mean S.D. c.v. xean S.D. c.v. 

5 Minutes 212.6 23.5 11.1 225.6 25.8 . 11.4 

10 Minutes 190.0 20.8 10.9 191.2 29.1 15.2 . 
15 Minutes 160.9 31.6 19.6 163.4 37.1 22.7 

20 Minutes 143.6 44.5 31.0 138.9 49.7 35.8 

25 Minutes 116.6 66.6 57.1 120.0 58.9 49.1 

30 Minutes 105.6 51.4 48.7 119.7 58.4 48.8 

35 Minutes 98.4 60.6 61.5 96.8 68.7 71.0 
40 Minutes 81.2 65.5 80.6 91.2 63.8 70.0 

45 Minutes 91..6 59.8 65.2 57.3 4-8.9 85.4 
50 Minutes 88.1 61.3 76.3 68.9 60.7 88.1 

55 Minutes 55.5 48.5 87.5 77.9 61.6 79.0 

60 Minutes 29.4 34.7 118.0 65.5 72.9 111.3 

65 Minutes 73.4 71.9 98.0 58.1 65.5 112.7 

' 70 Minutes 58.5 50.5 86.4 28.0 42.7 152.7 

75 Minutes 52.3 65.2 124.7 15.0 23 ..3 155.0 
80 Minutes 49.7 67.0 134.9 6.7 19.6. 293.3 
85 Minutes 37.4 55.3 147.6 9.1 25.9 285.6 
90 Minutes 32.1 43.3 134.8 18.6 49.9 268.8 

The data were analyzed. for each age and sex as a repeatad. measures 
design using the SAS(TX) GLX p:rocedure. Probability values wera 
adjusted ~ the Greenhouse-Geiaaer procedure. ~ difference• in 
the time spent in movement throughout the i.nterval.s of the eetUI.ian 
were stat.istically s.ignificant (P<.05) on days 13 tbrouqh 60 for 
the fema~es and an days 21 and 60 for the malea. 
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Rats were placed in holders and then set on top of force platforms for 
the auditory startle test. Prior to testing, standard weights were used to 
compare the output of the platforms, and adjustments made in the 
amplification of each sensor to calibrate them. The four platforms were 
enclosed in a sound-attenuating chamber with a constant 70 dB 
background of low-frequency noise. The fifty eliciting stimuli were 20 
millisecond bursts of noise with a peak intensity of 1 20 dB and were 
separated by 1 0 second intervals. The output of each platform was 
sampled by an analog..to digital converter at 1 millisecond intervals for 
200 milliseconds following the stimulus, and the peak value used as the 
basic measure of the startle response. 
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AuditOry Startle Response - Females Audltory Startle Response- Males 
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1-10 11-20 21~ 

Trials 

The peak responses were averaged over ten trial intervals and 
converted to grams. The .rat's body weight was then subtracted from 
each score to obtain a measure of response amp1itude. Neither the 
males nor females showed evidence of habituation, a decrease in 
response amplitude over trials. at 22 days; however, there was a strong 
trend for both sexes at eo days. The smallest coefficients of variation 
were obtained at 22 days: 36% for the females and 32% for the males 
based on the aggregate scores. 

. . 



Auditory Startle Habituation 

Pemales Males 

Mean S.D. c.v. xean S.D. c.v 
Day 22 Body 57.4 4.2 1.4 59.8 6.6 ·11.0Weight 

Average 51.4 18.3 35.7 42.4 13.4 ~ 31.6Response 
Trials 1-10 55.6 24.4 43.9 51.0 14.2 27.9 

'rria~s 11-20 54.9 21.3 38.8 42.1 13.3 31.7 

'rrials 21-30 48.6 20.5 4.2.2 37.6 12.9 34.3 

'l'ri.als 31-40 51.4 23.9 46.5 42.8 17.7 41.3 

Tri.als 41-50 46.5 20.5 44.0 38.8 23.5 60.6 
Day 60 Body 249.6 19.7 7.9 393.6 27.5 7.0Wei.qht 

Average 112.1 57.0 50.9 93.7 36.5 38 .. 9Response 

Trial.s 1-10 161.5 105.6 65.4 128.9 65.7 51.0 

Trials 11-20 134.4 1B.f? se.5 110.3 60.1 54.5 

TJ:ials 21-30 102.5 55.7 54.4 73.1 31.2 42.6,.­

Trials 31-40 79.8 39.5 49.6 80.1 29.6 36.9 
Trials 41-50 82.2 35.2 4:2.8 76.1 32.5 C2.7 

The data were ana1yzed for each age and sex as a repeated measures 
desi.gn using the SAS(!l'X) GiiK procedure. ProbAbi.lity values 'lfiS%e 
l!djusted by the Greenhouse-Geisser procedure. The differences in 
response amplitude throughout the blocke of trials were stati.sti.ca1l.y 
significant (P<.05} on day 22 (the line~ contrast was not 
significant) and day 60 for the males and on day 60 for the females. 
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Body Weight Versus Auditory Startle Response 

Responses were not significantly correlated with body weight for either 
sex at any age. 
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ABSTRACT 


The EPA guidelines for a developmental neurotoxicity study were used as 
the basis for an evaluation of lead nitrate. Pregnant rats were given the 
test substance orally by gavage from day 6 of gestation through day 1 0 
of lactation at dosages of O(Vehicle), 5 and 50 mg/kg/day. The high 
dosage caused significant increases in the incidences of clinical 
observations in the dams and significantly reduced the feed consumption 
values throughout gestation and the early lactation period. Significant 
numbers of pups in the high dosage group died on days 1 to 4 
postpartum and average pup weights per litter were reduced in that 
group on days 1 to 7 postpartum. Significant differences in body weights 
and feed consumption values also occurred in the high dosage group 
F1 generation rats during the early postweaning period. There were no 
differences among the three dosage groups in the functional evaluations 
of the F1 generation rats: motor activity monitored for one hour periods 
on days 13, 17, 21 and 60(±2) days postpartum, auditory startle 
habituation measured on 22 and 60(±2) days postpartum, performance 
in a passive avoidance task during the early postweaning period, and 
performance of adult rats in an M-maze watermaze task. Brain weight to 
body weight ratios measured in day 11 postpartum pups and in adult 
rats, as well as the indices of sexual maturation, were unaffected by the 
low and high dosages of the test substance. Neurohistological 
examination of high dosage group adult rats did not reveal any 
pathology. [We thank R H Garman (Consultants in Veterinary Pathology) 
for the microscopic evaluation.] 
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Significant Clinical Observations• 
Fo Generation Rats 

Gestation Period Lactation Period 
~m9/kg/da~2 !mg/kg/da~} 

0 .5 50 0 5 50 
{Vehicle} {Vehicle} 

Maximum Possible 
Incidenceb 554/ 25 549/ 25 550/25 504/ 24 525/ 25 525/ 2! 

Ptosis 0/ 0 0/ 0 6/ 4** 0/ 0 1/ 1 1/ 
Labored Breathing 0/ 0 0/ 0 5/ 4** 0/ 0 0/ 0 0/ 

Excess Salivation 0/ 0 0/ 0 4f 3** Of 0 Of 0 0/ 

Decreased Motor 
Activity Of 0 0/ 0 3/ 3** 0/ 0 0/ 0 1/ 

Localized Alopecia:
Underside 

Of 0 0/ 0 13/ 3** 0/ 0 0/ 0 39/ I 

' 

Clonic Convulsion 0/ 0 0/ 0 0/ 0 0/ 0 1/ 1 0/ ( 

Emaciation Of 0 Of 0 0/ 0 0/ 0 0/ 0 3/ 

Vaginal Area: 
Black Substance 0/ 0 Of 0 Of 0 Of 0 Of 0 3/ 

a Statistical analyses of clinical observation data were restricted to the number of rats with 
observations.b Maximum Possible Incidence = (Days x Rats)/Number of Rats Examined per Group

•• Significantly different from the vehicle control number (P~0.01) • 



Maternal Absolute Feed Consumption 

Fo Generation Female Rats 
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Maternal Body Weights 
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.Dosage 
~ 

!mg/kg/da~! 

O(Vehicle} 5 50 

Rats Pregnant N 24 .. 25 25 

Duration of 
Gestation in Mean 
Days :t:S.D. 23.0:1:0.0 23.0:0.4 23.0:1:0.3 

Mean 
Pups Oe~ivered :t:S.O. 13.7:1:2.1 13.1:1:2.9 13.2:1:2.4 

Mean 
Liveborn :t:S.D. 13.7±2.1 13.0±2.9 12.9:1:2.7 

Mean 
Stillborn :t:S.D. 0.04:1:0.2 0.04:1:0.2 0.32± 1.2 

Dams with 
Stillborn Pups N(%) 1 (4.2) 1 (4.0) 3 (12.0) 

Dams with all 
Liveborn Pups 
Dying Days 1 to 

. 4 Postpartum N(%) 0 0 3 (12.0) 

Dams with all 
Liveborn Pups 
Dying Days 5 to 
21 Postpartum N(%) 0 0 0 

.Pups Dying 

Day 1 N{%) 1 (0.3) 1 (0.3) 20 (6.2)** 
Days 2-4 N(%} 3 (0.9) 4 ( 1 .2) 21 (6.9)** 
Days 5-7 N(%) 0 0 0 
Days B-14 N(%) 0 1 (0.3) 0 
Days 15-21 N{%~ 0 0 0 

.... Significantly different from the vehicle control value {P:s0.01) • 

Pup Weight/Litter 
F1 Generation Litters 
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Postweaning Body Weights ... 
F1 Generation Male Rats 
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F1 Generation Female Rats 
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Motor Activity Evaluation 
F1 Generation Rats 

,_ 
One male and one female pup from each litter (N=22 for each dosage group) were 
individually placed in double-sized laboratory cages for one hour periods on days 13, : 
and 58 or 59 postpartum. A metal insert was placed on the grid floor when the rats v 
21 days postpartum or less. Activity was monitored by a passive infrared sensor and 
movements and their durations were compiled in five minute intervals (only the data i 
numbers of movements are shown above). The data were analyzed by repeated meas1 
analyses of variance at each age. The differences between the intervals were statistica 
significant (P:50.001) at each age, but the differences between the•dosage groups were 
significant. 
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Auditory Startle Habituation 
F1 Generation Rats 

One male and one female rat from each litter (N=22 for each dosage group) were testf 
on day 22 and day 60 postpartum. The eliciting stimuli were 20 ms, 120 dB bursts of n< 
and responses were measured by recording the force exerted on a platform in the 200 n 
following a stimulus. Fifty stimuli were presented at 10 second intervals and the peak 
force recorded after each stimulus was subtracted from the average force (body weight) 
recorded in the absence of a stimulus to obtain the response amplitude. Responses wei 
averaged over ten trial blocks and the data analyzed by repeated measures analyses of 
variance at each age. The differences between the intervals were statistically significant 
(P<O.OOl) at each age, but habituation was more pronounced in the adult rats. 
Differences between the dosage groups were not significant. 
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Passive Avoidance Test 
F1 Generation Rats 

Beginning on days 23 or 24 postpartum one male and one female rat from each litter we 
tested in a passive avoidance task. The apparatus consisted of a two-compartment 
chamber separated.by a sliding door. On each trial, a rat was placed into the compartmf 
containing a light. The door was opened and the rat was allowed to explore the apparat1 
until it entered the "dark" compartment. The sliding door was closed, and a brief pulse c 
shock was delivered through the floor. The rat was removed for 30 seconds before the 
start of the next trial. The latency to enter the dark compartment or the maximum 60­
second interval was recorded for each trial. 

Dosage (mg/kg/day)
MALE RATS: 

O(Vehicle) 5 50 

Session I a: 
Number of Rats N 22 22 22 

Latency Trial 1 b 
Latency Trial 2 b 
Trials to Criterion 

Mean± S.D. 
Mean± S.D. 
Mean± S.D. 

7 .0±4.0 
26.4±21.3 

5.0:!:2.3 

6.0±4.2 
. 21.3± 17.4 

4. 8:!: 1 .1 

6.1±3.9 
21.1±18.2 
5.7±3.3 

Failed to Learn c N(%) 0(0.0) 0(0.0) 1(4.5) 

Session II a: 
Number of Rats N 22 22 21 

Latency Trial 1 b 
Trials to Criterion 

Mean±S.D. 
Mean±S.D. 

26 .4±21 .3 
3.2:1. 8 

21.4± 17.4 
3 .4±2.6 

21.1± 18.2 
3 .2±0.6 

a. Sessions 1 (Learning Phase) and 2 (Retention Phase) of testing were separated by a one-week interval 
b. The latency was recorded in seconds. 
c. Number of rats that did not meet the criterion on day 1 of testing (learningl; day 2 of testing

(retention) values for these rats were excluded from group averages and stat stical analyses. 

Dosage (mg/kg/day) 
FEMALE RATS: 

O(Vehicle) 5 50 

Session I a: 
Number of Rats N 22 22 22 

bLatency Trial 1 
Latency Trial 2 b 
Trials to Criterion . 
Failed to Learn c 

Mean±S.D. 
Mean±S.D. 
Mean±S.D. 

. N(%) 

5.0±3.9 
26 .1±22.7 

5.9:!:3.2 
2(9.0) . 

5 .5±4 .9 
22.0±19.4 
4. 8± 1 .1 
0(0.0) 

4.8±4.1 
17.2±14.0 
5.1±1.2 
0(0.0) 

Session II a: 
Number of Rats N 20 22 22 

Latency Trial 1 b 
Trials to Criterion 

Mean±S.D. 
Mean±S.D. 

24.5±21.1 
3 .6±2.7 

27 .9±23 .4 
3. 0± 0. 7 

•
23 .5±22.2 
23 .3:!: 1 .3 

a. Sessions 1 (Learning Phase) and 2 (Retention Phase) of testing were separated by a one-week interval. 
b. The latency was recorded in seconds. 
c. Number of rats that did not meet the criterion on day 1 of testing (learningl; day 2 of testing

(retention) values for these rats were excluded from group averages and stat stical analyses. 

http:separated.by


Watermaze Test 
F1 Generation Rats 

Beginning on days 58 or 59 postpartum, one male and one female rat from each litter we 
evaluated in a water-filled M-maze. On each trial the rat was placed into the base of the 
M-maze stem farthest from the two arms) and required to swim to one of the two goals c 
theM-maze in order to be removed from the water. On the first trial, the rat was requirt 
to enter both arms of the maze before being removed. The iliitial arm chosen on Trial 1 
was designated the incorrect goal during the remaining trials. Rats that failed to make th 
correct goal within 60 seconds in any given trial were guided to the correct goal and 
removed. Each rat was required to reach a criterion of five consecutive errorless trials to 
terminate the session. The maximum number of trials in any session was 15. latency 
(measured in seconds) to choose the correct goal or the maximum 60-second interval was 
recorded for each trial, as was the number of errors (incorrect turns in the maze) during 
each trial. Each rat was tested twice, with the sessions separated by a one-week interval. 
The correct goal and criterion were the same for both sessions. 

Dosage (mg/kg/day)
MALE RATS: 

O(Vehicle) 5 50 

Session I a: 
Number of Rats N 22 22 22 

Total Trials 
Errors Per Trial 

Mean± S.D. 
Mean± S.D. 

10.6±2.8 
0.5±0.1 

9.8±2.4 
0.5±0.2 

10.1±3.5 
0.5±0.3 

Failed to Learn b N(%) 2(9.1) 1(4.5) 1(4.5) 

Session II a: 
Number of Rats N 20 21 21 

Total Trials Mean±S.O. 6.5±2.4 7 .3±2.7 6 .5± 1.7 
Errors Per Trial Mean±S.O. 0.1±0.2 0.2±0.2 0.1:!:0.1 

a. Sessions 1 {Learning Phase} and 2 (Retention Phase) of testing were separated by a one-week interval. 
b. Number of rats that did not meet the criterion on day 1 of testing (learningl; day 2 of testing

(retention} values for these rats were excluded from group averages and stat stical analyses. 

FEMALE RATS: 
Dosage (mg/kg/day) 

O(Vehicle) 5 50 

Session I a: 
Number of Rats N 22 22 22 

Total Trials Mean± S.D. 9.2±2.9 9.1±2.0 9.4:!:2.6 
Errors Per Trial Mean±S.O. 0.4:!:0.2 0.5:!:0.2 0.4±0.2 
Failed to Learn b N(%) 1(4.5) 1(4.5) 1(4.5) 

Session II a: 
Number of Rats N 21 21 21 

Total Trials Mean± S.D. 7 .4:!:2.8 7 .5:!:2. 7 7 .4:!:3.2 
Errors Per Trial Mean±S.D. 0.2±0.2 0.1±0.2 0.1±0.2 

a. Sessions 1 (Learning Phase) and 2 (Retention Phase) of testing were separated by a one-week interval. 
b. Number of rats that did not meet the criterion on day 1 of testing (learning); day 2 of testing

{retention) values for these rats were excluded from group averages and statistical analyses. 



: 
SEXUAL MATURATION 

Dosape (llg/kg/c:tay) 

O(Vehicle) ~ 5 50 

MALE RATS: N 66 65 64a 

Preputial Separation b Uean:ts.o. 45.2:t2.1 "45.8±3.4 
(63} c 

46.1:2.5 
(63} c 

No Preputial Separation d N D 2 1 

FEMALE RATS: N ·es 62 65 

Vagina Patent b t.tean:s.o. 31.3± 1.6 31.4±1.8 31 .2± 1.5 

a. 
b. 
c. 
d. 

Excludes values tor one rat, which wea •oribund aacrificad on day 2 poatpartua.
Average day postpartum that the prepuce were first observed to be separated or the vagina was patent.
Excluaes values tor rata with no preputial aeparat1on before achedulad sacrifice. 
Rata With no preputial separation before scheduled sacrificed (73 days of age). 

BRAIN WEIGHTS ­
F1 GENERATION PUPS (DAY 11 PO~TPARTUM) 

Dosage (mg/kg/day) 

O(Vehicle) 5 50 

Litters ·evaluated 
Pups evaluated 

N 
N 

17 
20 

15 
20 

16 
20 

MALE RATS: Mean:s.c. 1.06±0.05 
[ 1 0] 

1.05±0.06 
[10] 

0.99±0 .06 
[ 10] 

"FEMALE RATS: Mean:tS.O. 1 .00±0.05 
[ 10] 

0.98±0.05 
[ 10] 

0.97±0.06** 
[ 10] 

{] z Number of values averaged. 
•• Significantly different from the vehicle control group val~~ (P~D.01). 

BRAIN WEIGHTS AND TERMINAL BODY WEIGHTS ­
Fl GENERATION RATS (TERMINATION) 

Dosage (mg/kg/day) 

O(Vehicle) 5 50 

MALE RATS: 

Terminal Body Weight
Whole Brain 
Telence~halon · 
Dience~ alon/Mid·Brain
Cerebe lum 
Medulla Oblongated/Pons 

FEMALE RATS: 

Terminal Body Weight
Whole Brain 
Telence~halon 
Ciencep alon/Mid-Brain
Cerebellum 
Medulla Oblongated/Pons 

N 

Mean:tS.D. 
Mean:tS.D. 
Mean:tS.C. 
Mean:!: S.c. 
Mean±S .c. 
Mean:tS.C. 

N 

Mean:tS .c. 
Mean:tS.C. 
Mean:I:S.C. 
Mean:tS.C. 
Mean:!: S.C. 
Mean: S.c. 

11 

465.9±28.0 
2.101±0. 110 
1 .244:1:0.053 
0 .284± 0. 021 
·o .295:1: o .o25 
0 .253± 0. 030 

11 

249.4±26.0 
1.875:1:0,049 
1. 108±0.033 
0.268:0.019 
0.257:1:0.015 
0 .232± 0. 018 

11 

465.3±37.0 
2.038:1:0.086 
1 .206:1:0.059 
0 .271:t0.026 
0.281±0,030 
0.263:1:0.019 

11 

257,3:1:23.6 
1.978:1:0.109** 
1 • 178± 0 • 081 * 
0.267:1:0.020 
0.274:1:0.018* 
0 .245±0 .022 

11 

453.9±46.5 
2.039±0.074 
1.199:t0.070 
0.286±0.014 
0.278:1:0,013 
0.255:t0,019 

11 

257.2:!:25.2 
1.858.0.080 
1.093:1:0,064
0.259:1:0,017 
0.257±0.021 
0 • 238:t 0 • 0 15 

All Weights were recorded in grams (g).
• Significantly different from the vehicle control group value (P~O.OS).

;•• Significantly different from the vehicle control group value (P~0.01). 
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MORPHOMETRIC MEASUREMENT VALIDATION STUDY COMPAIUNG 

DAY 10 AND DAY 12 PUPS 


SUMMARY 

Gross and microscopic morphometric measuumc:ms were performed on the brains of a total of 20 rat pups. The 
brains were (rom five male and five female rats that were lO days of age and from five male and five female rats 
that were 12 days of age. The ages of 10 and 12 day~ were chosen ro demonstrate that the measurement data 
from the selected neuroanatomic areas wotJld reveal age-related developmental difference and might, therdo.rc:, 
be p.rc:dictive of either lQl in uuro neurotoxic effect or a delay in brain developw.enL Two gross and seven 
microscopic measurements w=c takc:n. 

The mean values for all of the neuroanatomic measurements were: higher for the 12 day-old rat pups than for the 
10 day-old pups, but there was considerable overlap berween the Day 10 and Day 12 rat pup data, with the 
greatest measurement for at least one lO day-old pup being greater than the lowest measurement for one orthe 12 
day-old pups. However, in spite of moderate data overlap between the two age groups and the presence of 
moderate intra-age group variaoility in tb.e measurements for each neuroanatomic location, statistic.ally signific<mr 
increases (Day 12 versus Day 10 rat pups) were found for the following brain regions; anterior-posterior length 
of the cerebrum. anterior-posterior length of the cerebellum, thickness of the frontal cortex. width of the caudate· 
putamen. and height of the cerebellar cort~. 

INTRODUCI10N 

The purpose of this study was to validate an approach to the performance of the motphometric component of 
those developmental neurotoxicity studies in which no microscopic neuropathologic lesions were encountered. A 
total of nine gross and microscopic morphometric measurements were taken. Rather than subjecting prc:,gant rats 
to a variety of neurotoxic agents. the decision was made to initially perform the morphometric measurements on 
rat pups of two different ages. The evaluated brains were. therefore, from male and female rat pups that were 10 
and 12 days of age. Rat pups of these two ages were selected. b~:Cause most developmental neurotoxicity studies 
include evaluations of brains from rar pups that are 12 days of age. Furthermore. our desire was to validate the 
hypothesis that differences io the measured ne~.~roanatomic areas would be predictive of delayed development of 
the brain. The evaluated animals were all Sprague Dawley (Crl:CD®BR. V AF/Plus<S) rats. 

MATERIALS AND ME'fHODS 

Study Overview and Group Assignments: 

The brains from a total of 20 Sprague Dawley (Crl:CD®BR VAF/Plus") rat pups were evaluated. These brains 
were from five male and five female rats that were 10 days of age and from five: male and five female rats that 
were 12 days of age. 

Dissection and Trimming Procedures: 

The brains had been immersion-fixed in 10% neutral buffered forrnaJin (NBF) at the Testing Facility (Argus 
Research Laboratories, Inc.) and were received in NBF. These brains were intact and still within their cranial 
vaults. The calvaria covering tbc: dorsum of each brain bad already been removed to enhance fixation. The 
brains were removed and weighed. At the time of weighing. two linear measurements were taken from each 
brain using a Vernier caliper. These were: 1) a linear measurement of the cerebrum from the anterior to 

TOTAL P.02 
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posterior pole, exclusive of the olfactory bulbs and 2) a linear measurement of the cerebellum extending from the 
anterior edge of the cortex to the posterior pole. Both of these measurements arc in millimeters. 

After the brains had been weighed and the gross measurements taken, each brain was divided in a standardiZed 
fashion into six coronal slices as detailed. below. The olfactory bulbs were also processed, resulting in a total of 
eight sections for each brain. The coronal slices and olfactory bulbs were placed into two cassettes, with the 
slices from the anterior portion of the brain being placed into Cassette //1 and the sections from the posterior 
portion of the braiJ! being placed into Cassette //2. 

The multiple coronal brain slices were prepared as follows: 
1) The first cut was made half-way betweeen the ventral base of the olfactory bulbs and the optic 
chiasm. 
2) The second cut was made through the through the optic chiasm. 
3) The third cut was made through the mammillary body just posterior to the infundibulum. 
4) The fourth cut was made through the midbrain. 
5) The fifth cut was made through the cerebellum just anterior to its mid point. 
6) The sixth cut was through the anterior portion of the medulla. 

The first four cuts were made starting from the ventral aspect of the brain. The fifth and sixth cuts were made 
from the dorsal surface. All of the coronal slices were placed anterior face down into the tissue cassettes (so that 
these anterior faces were sectioned). 

Histotechnical Procedures: 

The brain slices were processed according to standard operating procedures for paraffm embedding. The tissue 
blocks were sectioned on a rotary microtome set at a thickness of five micrometers and the resulting sections 
stained with hematoxylin and eosin. 

Morphometry Procedures: 

Nine linear morphometric measurements were taken on each brain. As described, above, two of these 
measurements were taken from the intact brains pior to trimming and processing. These gross measurements 
were performed so that there would be two dimensions with an anterior to posterior orientation. The other seven 
measurements were performed on the coronal histologic sections. The following microscopic morphometric 
measurements were performed using a calibrated ocular micrometer: 

1) Thickness of the frontal cortex. This measurement was of the dorsal portion of the cerebral cortex 
within the coronal section passing through the optic chiasm and was taken at a magnification of 40x. 
2) Thickness of the parietal cortex. This measurement was of the dorsolateral portion of the cerebral 
cortex within the coronal section taken through the optic chiasm. This measurement was also taken at a 
magnification of 40x. 
3) Diagonal width {maximum cross sectional width) of the caudate putamen and underlying globus 
pallidus. This measurement was taken at a magnification of 20x and was performed on the coronal 
section passing through the optic chiasm. 
4) Thickness of the corpus callosum at its mid point within the section passing through the optic chiasm. 
This measurement was taken at a magnification of lOOx. 
~) Thickness of the hippocampal gyrus. This measurement was performed on the dorsal to lateral 
portion of the dentate gyrus within the section taken just posterior to the mammillary body. 
Measurements were taken from the hippocampus from both sides of this brain slice and the median value 
recorded. This measurement was taken at a magnification of 40x. 
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6) Height of the cerebellum at the level of the deep cerebellar nuclei, including lobes 1 - 6 and extending 
from the roof of the fourth ventricle to the dorsal surface. (This is the maximum height of the 
cerebellum.) This measurement was taken at a magnification of 20x. 
7) Thickness of the external germinal layer of the cerebellum. Because the thickness of this layer varied 
considerably from region to region, multiple areas were measured over the dorsum of the cerebellum 
and the median value recorded as one measurement. This measurement was taken at a magnification of 
400x. 

The gross anterior to posterior micrometric measurements of the cerebrum and cerebellar cortex are expressed in 
millimeters. The microscopic micrometric measurements were multiplied by appropriate factors to yield 
dimensions in micrometers. Both the brain weight and morphometry data were sujected to analysis of variance 
(ANOVA) testing. 

RESULTS AND DISCUSSION 

Two of the nine measurements were taken from the intact brain prior to processing and sectioning. These 
measurements were taken for two reasons- 1) so that at least two anterior to posterior dimensions would be 
available prior to slicing of the brains and 2) to minimize any impact of histologic artifact such as tissue 
shrinkage caused by dehydration (during tissue processing) or separation of the lobules of the cerebellum, such as 
frequently occurs when the sections are floated on the warm water bath after sectioning. A variety of 
neuroanatomic areas were selected for measurement, including the cortices of the cerebrum and cerebellum, 
subcortical structures such as the caudate-putamen and hippocampus, and a major white matter tract (corpus 
callosum). 

The brain weight data and the morphometric measurements for both the 10 and 12 day-old rat pups are presented 
in Table 1. Although both male and female rat pups were included in this study, the sexes of these pups had 
inadvertently not been recorded at the time that the brains were taken. Therefore, the data for the two sexes are 
combined in this table. As would be expected, the mean values for all of the measurements were higher for the 
12 day-old rat pups than for the 10 day-old pups, but this mean value increase was rather minimal for some areas 
such as the corpus callosum and the external germinal layer of the cerebellum. Furthermore, for all nine areas 
measured, there was overlap between the Day 10 and Day 12 rat pup data, with the greatest measurement for at 
least one 10 day-old pup being greater than the lowest measurement for one of the 12 day-old pups. Some of this 
overlap may have to do with the fact that the data for the two sexes are combined. The hippocampal gyrus 
thickness was the most variable measurement. In fact, it was noted at the time of evaluation that there was 
considerable variation in this dimension even within the same brain section (i.e. from one side of the brain to the 
other). 

In spite of moderate data overlap between the two age groups and the presence of moderate intra-age group 
variability in the measurements for each neuroanatomic location, statistically significant increases (Day 12 versus 
Day 10 rat pups) were found for the following brain regions: anterior-posterior length of the cerebrum, anterior­
posterior length of the cerebellum, thickness of the frontal cortex, width of the caudate-putamen, and height of 
the cerebellar cortex. 
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CONCLUSION 

This limited study suggests that both gross and microscopic morphometric measurements should be taken in 
order to obtain both anterior to posterior and cross sectional dimensions from a variety of neuroanatomic regions. 
Increases in the thickness of the frontal cortex. the cross sectional width of the caudate-putamen (and underlying 
globus pallidus), and the height of the cerebellar cortex correlated best with brain maturation between Day 10 
and Day 12. The hippocampal measurement was quite variable in this pilot study. However, measurements of 
the dentate gyrus may prove to be of value in situations where a neurotoxic agent may affect this region. It is 
important to bear in mind that the approach described in this validation report merely represents a screening 
technique for situations in which neuropathologic lesions are not present. Modification of this approach may be 
indicated whenever neuropathologic changes affect specific neuroanatomic regions . 

./~ ~V'~' 
~~ 

Robert H. Garman, DVM Date 
Diplomate, ACVP 

cjargus\validrep.doc;3/15/98 
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TABLE 1 

MORPHOMETRIC MEASUREMENT VALIDATION STUDY COMPARING 

DAY 10 AND DAY 12 PUPS 

Day 10 Brain Ant/Post Ant/Post Frontal Parietal Caudate Corpus Hippocampal Cerebellum Ext. Germinal 
Weight 
1.237 

Cerebrum 
12.6 

Cerebellum 
3.9 

Cortex 
1440 

Cortex 
1368 

Putamen 
1584 

Callosum 
288 

Gyrus 
1008 3120 

Layer 
48 

2 0.956 11.2 2.9 1248 1080 1680 192 744 2544 36 
3 1.258 12.4 3.7 1416 1440 1902 336 768 2928 53 
4 0.914 10.5 2.8 1176 1152 1920 288 888 2016 43 
5 1.331 12.6 3.1 1200 1368 1920 197 840 3168 46 
6 1.288 12.7 3 1272 1104 2208 259 768 3168 46 
7 1.223 12.5 2.7 1344 1488 2304 288 1152 3072 46 
8 1.225 13 2.9 1368 1056 1920 211 936 3216 38 
9 0.879 10.8 2 1080 1104 1248 288 797 2544 43 

10 1.28 13.4 2.8 1392 1440 2304 288 960 3360 43 
mean 1.159 12.170 2.980 1293.600 1260.000 1899.000 263.500 886.100 2913.600 44.200 
so 0.172 0.979 0.527 117.820 174.631 332.641 47.806 129.816 417.260 4.849 

Day 12 
1.296 12.6 2.7 1392 1320 2160 307 768 3552 36 

2 1.455 13.3 3.2 1536 1488 2400 230 720 3888 38 
3 1.552 13.7 3.5 1560 1512 2544 269 1056 4932 43 
4 1.449 13.6 3.6 1560 1344 2400 240 960 3600 43 
5 
6 
7 
8 

1.13 
1.511 
1.399 
1.469 

12.4 
13.6 
13.7 
13.4 

2.5 
4.1 
3.5 
4.2 

1392 
1440 
1440 
1392 

1248 
1.488 
1464 
1440 

2016 
2448 
2160 
2304 

317 
326 
269 
211 

768 
1056 
888 
1008 

2688 
3888 
3792 
3936 

38 
41 
53 
53 

'"d3:Z 
~ 0 0 
0 .a E; 
-..I t:r .g 
e. as. 
-..J!lo 

9 
10 

1.093 
1.083 

12.1 
12 

2.9 
2.6 

1320 
1296 

1296 
1248 

2112 
2256 

211 
269 

768 
912 

3024 
2928 

53 
48 

~0 
<~ 
~~ 

l>;;u 
mean 
so 

1.3437 
0.1802375 

13.04 
0.688315 

3.28 
0.6033241 

1432.8 
94.01277 

1384.8 
104.3379 

2280 
168.1904 

264.9 
42.05671 

890.4 
128.224803 

3622.8 
641.35981 

44.6 
6.686636756 

p.'t:l 
~ 0 s· ::t 
l:l 

(j) 
c 

~en 
• • •• •• • • (ll 

e (j) 
m 

~ ()) 
w 

• Pless than or equal to 0.05 w 

•• P less than or equal to 0.01 


	Structure Bookmarks
	Detection of Prenatal Effects on .Learning as a Function of .Differential Criteria .
	ABSTRACT .
	olo-----2~o~~~4o~~~so~~~ao~~.1~o~o~~1~2o 
	~._ 
	~ --------­
	f .,_.---~.-.-'0!!"•.
	i ~~-or--.~"!'!"-~-~~~ .




