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Appendices 
The Appendices contain additional statistical information from each study, and are 
numbered according to individual Experiments. Please refer to Section 3.10 of the Chapter 
3 (General Methodology) for specific statistical analysis details. 

 
Appendix 1 STATISTICAL DETAILS FOR EXPERIMENT 1 (CHAPTER 4) – THE  EFFECTS OF 

ACUTE POLYTHERAPY WITH RIMONABANT (1.5 MG/KG) AND NALOXONE (0.1 AND 0.01 
MG/KG) ON FOOD INTAKE, THE MICROSTRUCTURE OF FEEDING BEHAVIOUR AND 

BODYWEIGHT GAIN IN MALE RATS. 
 

Appendix 1.1   Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 
1 

3 MD = -6.17, SE = 1.662, p ≤ 0.05 

5 MD = -8.51, SE = 1.84, p ≤ 0.05 

2 5 MD = -4.44, SE = 0.916, p ≤ 0.05 

 

Appendix 1.2   3 x 2 way ANOVA results for Total (1-hour) Behavioural Measures. 
A Mauchly’s value is not provided for the main effect of rimonabant because this factor has only two 
levels. Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following 
which the corrected degrees of freedom are stated in brackets. 

 
Behaviour 

Main Effect of 
Rimonabant 

Main effect of Naloxone 
Rimonabant x Naloxone 

Interaction 

F value 
df (1,9) 

Mauchly’s W 
F value 
df (2,18) 

Mauchly’s W 
F value 
df (2,18) 

Food Intake 58.49, p ≤ 0.001 0.97, NS 2.28, NS 0.64, NS 1.46, NS 

Eat Frequency 3.94, NS 1.00, NS 1.71, NS 0.40, p ≤ 0.05 
0.50, NS 

(1.25, 11.28) 

Eat Duration 31.13, p ≤ 0.001 0.93, NS 1.48, NS 0.78, NS 1.08, NS 

Eat Bout Length 8.24, p ≤ 0.05 0.84, NS 0.03, NS 0.96, NS 0.53, NS 

Eat Rate 1.19, NS 0.69, NS 0.27, NS 0.61, NS 0.15, NS 

Eat Latency 2.56, NS 0.81, NS 3.87, p ≤ 0.05 0.74, NS 3.13, NS 

Food ID Latency 0.59, NS 0.76, NS 1.21, NS 0.67, NS 0.88, NS 

Locomotion 
Frequency 

3.19, NS 0.95, NS 1.11, NS 0.93, NS 0.40, NS 

Locomotion Duration 7.27, p ≤ 0.05 0.94, NS 3.00, NS 0.82, NS 0.61, NS 

Rear Frequency 0.10, NS 0.86, NS 0.38, NS 0.93, NS 0.19, NS 

Rear Duration 0.33, NS 0.79, NS 0.28, NS 0.77, NS 0.05, NS 

Groom Frequency 21.73, p ≤ 0.001 0.56, NS 5.45, p ≤ 0.05 0.88, NS 1.17, NS 

Groom Duration 37.88, p ≤ 0.001 0.37, p ≤ 0.05 5.70, p ≤ 0.05 0.70, NS 
3.42, p ≤ 0.06 
(1.23, 11.07) 

Scratch Frequency 75.90, p ≤ 0.001 0.49, NS 2.64, NS 0.81, NS 1.33, NS 

Scratch Duration 56.57, p ≤ 0.001 0.91, NS 2.29, NS 0.96, NS 1.35, NS 

Rest Frequency 0.34, NS 0.57, NS 0.18, NS 0.80, NS 0.27, NS 

Rest Duration 0.22, NS 0.94, NS 2.00, NS 0.89, NS 0.67, NS 

Sniff Frequency 0.32, NS 0.95, NS 0.09, NS 0.72, NS 0.84, NS 

Sniff Duration 0.03, NS 0.95, NS 0.31, NS 0.80, NS 0.98, NS 



-2- Appendices  
 
 

Appendix 1.3   Bonferroni Post Hoc Tests for Significant Main Effects of 
Rimonabant. 

Values represent significant differences between vehicle and rimonabant 1.5mg/kg. (MD = mean 
difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

Food Intake MD = 5.69, SD = 0.74, p ≤ 0.001 

Eat Duration MD = 270.96, SE = 48.57, p ≤ 0.001 

Eat Bout Length MD = 6.50, SE = 2.23, p ≤ 0.05 

Locomotion Duration MD = 88.49, SE = 32.82, p ≤ 0.05 

Groom Frequency MD = -13.96, SE = 3.00, p ≤ 0.001 

Groom Duration MD = -257.76, SE = 41.88, p ≤ 0.001 

Scratch Frequency MD = -54.03, SE = 6.20, p ≤ 0.001 

Scratch Duration MD = -194.12, SE = 25.81, p ≤ 0.001 

 

Appendix 1.4   Bonferroni Post Hoc Tests for Significant Main Effects of Naloxone. 
Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

Groom Frequency 0.1mg/kg: MD = 11.92, SE = 2.47, p ≤ 0.01 

Groom Duration 0.1mg/kg: MD = 204.03, SE = 54.13, p ≤ 0.05 

 

Appendix 1.5   Periodic (Timebin) Behavioural Analyses. 
 

 
Behaviour 

 
Main Effect of 

Time 

 
Time x Rimonabant 

Interaction 

 
Time x Naloxone 

Interaction 

Time x 
Rimonabant x 

Naloxone 
Interaction 

F Value 
df (11,99) 

F Value 
df (11,99) 

F Value 
df (22,198) 

F Value 
df (22,198) 

Eat Frequency 90.55, p ≤ 0.001 0.98, NS 0.64, NS 1.17, NS 

Eat Duration 36.09, p ≤ 0.001 4.61, p ≤ 0.001 0.88, NS 0.45, NS 

Locomotion 
Frequency 

71.97, p ≤ 0.001 1.87, p ≤ 0.06 1.14, NS 0.57, NS 

Locomotion Duration 65.85, p ≤ 0.001 2.04, p ≤ 0.05 0.96, NS 0.72, NS 

Rear Frequency 49.94, p ≤ 0.001 2.58, p ≤ 0.01 0.75, NS 0.44, NS 

Rear Duration 10.28, p ≤ 0.001 2.07, p ≤ 0.05 1.04, NS 0.65, NS 

Groom Frequency 3.77, p ≤ 0.001 2.94, p ≤ 0.01 0.64, NS 0.73, NS 

Groom Duration 2.12, p ≤ 0.05 1.96, p ≤ 0.05 0.55, NS 1.23, NS 

Scratch Frequency 17.60, p ≤ 0.001 13.92, p ≤ 0.001 1.21, NS 0.55, NS 

Scratch Duration 1.98, p ≤ 0.05 2.85, p ≤ 0.01 0.88, NS 0.68, NS 

Rest Frequency 17.10, p ≤ 0.001 0.58, NS 0.94, NS 0.81, NS 

Rest Duration 35.77, p ≤ 0.001 0.84, NS 1.04, NS 0.63, NS 

Sniff Frequency 10.97, p ≤ 0.001 2.59, p ≤ 0.01 1.21, NS 0.99, NS 

Sniff Duration 10.40, p ≤ 0.001 2.68, p ≤ 0.01 1.18, NS 1.11, NS 
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Appendix 1.6   Follow up ANOVAs for the Significant Time x Rimonabant 
Interactions for Eat Duration, Locomotion Duration, and Groom Duration. 

The time x rimonabant interaction was followed up with 3 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of rimonabant. 

 

 
Timebin 

Main Effect of Rimonabant 
F Value 
df (1,9) 

Eat Duration Locomotion Duration Groom Duration 

1 (0-5 min) 10.29, p ≤ 0.05 0.60, NS 10.26, p ≤ 0.05 

2 (5-10 min) 23.23, p ≤ 0.001 0.87, NS 5.54, p ≤ 0.05 

3 (10-15 min) 17.04, p ≤ 0.01 0.97, NS 1.70, NS 

4 (15-20 min) 2.38, NS 19.12, p ≤ 0.01 6.53, p ≤ 0.05 

5 (20-25 min) 0.58, NS 14.74, p ≤ 0.01 2.02, NS 

6 (25-30 min) 0.50, NS 5.45, p ≤ 0.05 9.95, p ≤ 0.05 

7 (30-35 min) 0.00, NS 0.10, NS 3.70, NS 

8 (35-40 min) 0.25, NS 11.54, p ≤ 0.01 22.13, p ≤ 0.001 

9 (40-45 min) 0.13, NS 3.12, NS 3.13, NS 

10 (45-50 min) 9.23, p ≤ 0.05 0.82, NS 3.15, NS 

11 (50-55 min) 0.04, NS 7.56, p ≤ 0.05 2.03, NS 

12 (55-60 min) 2.25, NS 0.35, NS 2.59, NS 

 

Appendix 1.7   Follow up ANOVAs for the Significant Time x Rimonabant 
Interactions for Scratch Duration, Sniff Duration and Rear Duration 

The time x rimonabant interaction was followed up with 3 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of rimonabant. 

 

 
Timebin 

Main Effect of Rimonabant 
F Value 
df (1,9) 

Scratch Duration Sniff Duration Rear Duration 

1 (0-5 min) 62.59, p ≤ 0.001 0.69, NS 6.75, p ≤ 0.05 

2 (5-10 min) 56.65, p ≤ 0.001 8.95, p ≤ 0.05 3.41, NS 

3 (10-15 min) 25.79, p ≤ 0.001 6.06, p ≤ 0.05 8.07, p ≤ 0.05 

4 (15-20 min) 24.52, p ≤ 0.001 0.60, NS 5.83, p ≤ 0.05 

5 (20-25 min) 18.71, p ≤ 0.01 0.04, NS 1.63, NS 

6 (25-30 min) 38.15, p ≤ 0.001 1.26, NS 0.78, NS 

7 (30-35 min) 13.27, p ≤ 0.01 0.86, NS 0.47, NS 

8 (35-40 min) 27.83, p ≤ 0.001 3.95, NS 5.87, p ≤ 0.05 

9 (40-45 min) 5.98, p ≤ 0.05 4.46, NS 0.11, NS 

10 (45-50 min) 25.85, p ≤ 0.001 1.50, NS 0.30, NS 

11 (50-55 min) 23.86, p ≤ 0.001 0.99, NS 0.01, NS 

12 (55-60 min) 0.99, NS 0.02, NS 0.22, NS 

 

Appendix 1.8 Follow up ANOVAs for the Significant Time x Rimonabant 
Interactions for Rear Frequency, Groom Frequency, Scratch Frequency 
and Sniff Frequency 

The time x rimonabant interaction was followed up with 3 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of rimonabant. 

 

 
Timebin 

Main Effect of Rimonabant 
F Value 
df (1,9) 

Rear Frequency Groom Frequency Scratch Frequency Sniff Frequency 

1 (0-5 min) 4.99, p ≤ 0.06 15.27, p ≤ 0.01 51.26, p ≤ 0.001 0.74, NS 

2 (5-10 min) 2.11, NS 15.13, p ≤ 0.01 66.96, p ≤ 0.001 15.14, p ≤ 0.01 

3 (10-15 min) 1.50, NS 4.80, p ≤ 0.06 58.04, p ≤ 0.001 19.63, p ≤ 0.01 
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4 (15-20 min) 9.01, p ≤ 0.05 3.72, NS 74.19, p ≤ 0.001 0.00, NS 

5 (20-25 min) 0.39, NS 7.41, p ≤ 0.05 29.23, p ≤ 0.001 0.40, NS 

6 (25-30 min) 0.15, NS 11.45, p ≤ 0.01 45.93, p ≤ 0.001 0.35, NS 

7 (30-35 min) 0.30, NS 11.36, p ≤ 0.01 61.57, p ≤ 0.001 0.03, NS 

8 (35-40 min) 5.30, p ≤ 0.05 13.82, p ≤ 0.01 29.91, p ≤ 0.001 2.30, NS 

9 (40-45 min) 0.12, NS 6.27, p ≤ 0.05 10.83, p ≤ 0.01 0.87, NS 

10 (45-50 min) 0.18, NS 12.91, p ≤ 0.01 17.87, p ≤ 0.01 0.66, NS 

11 (50-55 min) 0.78, NS 1.59, NS 45.29, p ≤ 0.001 4.05, NS 

12 (55-60 min) 1.24, NS 1.50, NS 5.47, p ≤ 0.05 0.00, NS 

 

Appendix 1.9   Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Eat 
Duration in Timebins 1-3 and 10. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant 

F Value 
df (1,9) 

1 (0-5 min) MD = 45.67, SE = 14.24, p ≤ 0.05 

2 (5-10 min) MD = 73.74, SE = 15.30, p ≤ 0.001 

3 (10-15 min) MD = 69.69, SE = 16.89, p ≤ 0.01 

10 (45-50 min) MD = 34.40, SE = 11.33, p ≤ 0.05 

 

Appendix 1.10 Bonferroni  Post  Hoc  Tests  for  Main  Effect  of  Rimonabant  on 
Locomotion Duration in Timebins 4-6, 8 and 11. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant 

F Value 
df (1,9) 

4 (15-20 min) MD = 16.10, SE = 3.68, p ≤ 0.01 

5 (20-25 min) MD = 16.20, SE = 4.22, p ≤ 0.01 

6 (25-30 min) MD = 7.45, SE = 3.19, p ≤ 0.05 

8 (35-40 min) MD = 11.62, SE = 3.42, p ≤ 0.01 

11 (50-55 min) MD = 8.55, SE = 3.11, p ≤ 0.05 

 

Appendix 1.11 Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Groom 
Duration and Frequency in Timebins 1, 2, and 4-10. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

 
Timebin 

Main Effect of Rimonabant (1.5mg/kg) 
F Value 
df (1,9) 

Groom Duration Groom Frequency 

1 (0-5 min) MD = -18.54, SE = 5.79, p ≤ 0.05 MD = -1.32, SE = 0.34, p ≤ 0.01 

2 (5-10 min) MD = -19.35, SE = 8.22, p ≤ 0.05 MD = -2.64, SE = 0.68, p ≤ 0.01 

4 (15-20 min) MD = -32.32, SE = 12.65, p ≤ 0.05  

5 (20-25 min)  MD = -1.12, SE = 0.41, p ≤ 0.05 

6 (25-30 min) MD = -26.75, SE = 8.48, p ≤ 0.05 MD = -1.48, SE = 0.44, p ≤ 0.01 

7 (30-35 min)  MD = -1.13, SE = 0.33, p ≤ 0.01 

8 (35-40 min) MD = -52.74, SE = 11.21, p ≤ 0.001 MD = -2.12, SE = 0.57, p ≤ 0.01 

9 (40-45 min)  MD = -1.02, SE = 0.41, p ≤ 0.05 

10 (45-50 min)  MD = -1.13, SE = 0.31, p ≤ 0.01 
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Appendix 1.12 Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Scratch 
Duration and Frequency in Timebins 1-12. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

 

 
Timebin 

 Main Effect of Rimonabant 
F Value 
df (1,9) 

 Scratch Duration  Scratch Frequency 

1 (0-5 min) MD = -11.91, SE = 1.51, p ≤ 0.001 MD = -8.20, SE = 1.15, p ≤ 0.001 

2 (5-10 min) MD = -16.56, SE = 2.20, p ≤ 0.001 MD = -7.47, SE = 0.91, p ≤ 0.001 

3 (10-15 min) MD = -19.20, SE = 3.78, p ≤ 0.001 MD = -6.49, SE = 0.85, p ≤ 0.001 

4 (15-20 min) MD = -24.42, SE = 4.93, p ≤ 0.001 MD = -6.60, SE = 0.77, p ≤ 0.001 

5 (20-25 min) MD = -18.16, SE = 4.20, p ≤ 0.01 MD = -3.93, SE = 0.73, p ≤ 0.001 

6 (25-30 min) MD = -23.46, SE = 3.80, p ≤ 0.001 MD = -4.67, SE = 0.69, p ≤ 0.001 

7 (30-35 min) MD = -18.56, SE = 5.09, p ≤ 0.01 MD = -4.19, SE = 0.53, p ≤ 0.001 

8 (35-40 min) MD = -17.43, SE = 3.30, p ≤ 0.001 MD = -3.50, SE = 0.64, p ≤ 0.001 

9 (40-45 min) MD = -14.52, SE = 5.94, p ≤ 0.05 MD = -2.26, SE = 0.69, p ≤ 0.01 

10 (45-50 min) MD = -14.38, SE = 2.83, p ≤ 0.001 MD = -3.27, SE = 0.77, p ≤ 0.01 

11 (50-55 min) MD = -11.26, SE = 2.31, p ≤ 0.001 MD = -2.64, SE = 0.39, p ≤ 0.001 

12 (55-60 min)   MD = -1.64, SE = 0.70, p ≤ 0.05 

 

Appendix 1.13 Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Sniff 
Duration and Frequency in Timebins 2 and 3. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

 

 
Timebin 

 Main Effect of Rimonabant 
F Value 
df (1,9) 

 Sniff Duration  Sniff Frequency 

2 (5-10 min) MD = -30.86, SE = 10.32, p ≤ 0.05 MD = -6.17, SE = 1.59, p ≤ 0.01 

3 (10-15 min) MD = -31.26, SE = 12.70, p ≤ 0.05 MD = -7.14, SE = 1.61, p ≤ 0.01 

 
 

Appendix 1.14 Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Rear 
Duration and Frequency in Timebins 1, 3, 4 and 8. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

 

 
Timebin 

 Main Effect of Rimonabant 
F Value 
df (1,9) 

 Rear Duration  Rear Frequency 

1 (0-5 min) MD = -10.66, SE = 4.10, p ≤ 0.05  

3 (10-15 min) MD = -11.93, SE = 4.20, p ≤ 0.05  

4 (15-20 min) MD = -12.32, SE = 5.10, p ≤ 0.05 MD = -3.04, SE = 1.01, p ≤ 0.05 

8 (35-40 min) MD = -12.88, SE = 5.32, p ≤ 0.05 MD = -2.30, SE = 1.00, p ≤ 0.05 
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Appendix 2 STATISTICAL DETAILS FOR EXPERIMENT 2 (CHAPTER 4) – STATISTICAL 

DETAILS FOR EXPERIMENT 1 (CHAPTER 4) – THE EFFECTS WITH ACUTE POLYTHERAPY 

OF RIMONABANT (1.5 MG/KG) AND NALOXONE (0.5 MG/KG) ON FOOD INTAKE, THE 

MICROSTRUCTURE OF FEEDING BEHAVIOUR AND BODYWEIGHT GAIN IN MALE RATS. 

 
Appendix 2.1 Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 

 
1 

3 MD = -4.29, SE = 1.02, p ≤ 0.05 

4 MD = -9.37, SE = 0.99, p ≤ 0.001 

5 MD = -8.00, SE = 2.05, p ≤ 0.05 

2 4 MD = -6.03, SE = 0.99, p ≤ 0.05 

3 4 MD = -5.09, SE = 0.58, p ≤ 0.001 

 

Appendix 2.2   3 x 2 way ANOVA results for Total (1-hour) Behavioural Measures. 
Mauchly’s values are not provided because both factors have only two levels. 

 
 

Behaviour 

 
Main Effect of Rimonabant 

 
Main effect of Naloxone 

Rimonabant x 
Naloxone 

Interaction 

F value 
df (1,9) 

F value 
df (2,18) 

F value 
df (2,18) 

Food Intake 43.34, p ≤ 0.001 1.45, NS 0.03, NS 

Eat Frequency 5.53, p ≤ 0.05 1.44, NS 0.94, NS 

Eat Duration 29.06, p ≤ 0.001 0.69, NS 0.03, NS 

Eat Bout Length 4.17, NS 0.33, NS 0.62, NS 

Eat Rate 0.06, NS 0.15, NS 0.24, NS 

Eat Latency 3.87, NS 0.24, NS 0.63, NS 

Food ID Latency 1.37, NS 2.16, NS 0.69, NS 

Locomotion Frequency 9.86, p ≤ 0.05 1.29, NS 0.42, NS 

Locomotion Duration 15.95, p ≤ 0.01 2.30, NS 0.26, NS 

Rear Frequency 4.92, p ≤ 0.06 0.01, NS 0.49, NS 

Rear Duration 3.08, NS 0.11, NS 0.46, NS 

Groom Frequency 25.12, p ≤ 0.001 0.37, NS 0.10, NS 

Groom Duration 61.50, p ≤ 0.001 2.95, NS 2.32, NS 

Scratch Frequency 58.67, p ≤ 0.001 0.09, NS 0.62, NS 

Scratch Duration 60.88, p ≤ 0.001 0.36, NS 0.27, NS 

Rest Frequency 0.47, NS 0.00, NS 0.21, NS 

Rest Duration 0.29, NS 2.24, NS 1.31, NS 

Sniff Frequency 3.66, NS 0.12, NS 1.33, NS 

Sniff Duration 5.90, p ≤ 0.05 0.00, NS 1.61, NS 
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Appendix 2.3   Bonferroni Post Hoc Tests for Significant Main Effects of 
Rimonabant. 

Values represent significant differences between vehicle and rimonabant 1.5mg/kg. (MD = mean 
difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

Food Intake MD = 7.17, SD = 1.09, p ≤ 0.001 

Eat Frequency MD = 11.35, SE = 4.83, p ≤ 0.05 

Eat Duration MD = 262.96, SE = 48.78, p ≤ 0.001 

Locomotion Frequency MD = 40.40, SE = 12.87, p ≤ 0.05 

Locomotion Duration MD = 75.89, SE = 19.00, p ≤ 0.01 

Groom Frequency MD = -21.75, SE = 4.34, p ≤ 0.001 

Groom Duration MD = -420.82, SE = 53.66, p ≤ 0.001 

Scratch Frequency MD = -66.10, SE = 8.63, p ≤ 0.001 

Scratch Duration MD = -262.44, SE = 33.63, p ≤ 0.001 

Sniff Duration MD = 246.81, SE = 101.62, p ≤ 0.05 

 

Appendix 2.4   Periodic (Timebin) Behavioural Analyses. 
 

 
Behaviour 

 
Main Effect of 

Time 

Time x 
Rimonabant 
Interaction 

Time x 
Naloxone 

Interaction 

Time x 
Rimonabant x 

Naloxone 
Interaction 

F Value 
df (11,99) 

F Value 
df (11,99) 

F Value 
df (22,198) 

F Value 
df (22,198) 

Eat Frequency 43.54, p ≤ 0.001 1.95, p ≤ 0.05 0.72, NS 1.34, NS 

Eat Duration 13.08, p ≤ 0.001 4.00, p ≤ 0.001 0.72, NS 2.43, p ≤ 0.01 

Locomotion Frequency 73.43, p ≤ 0.001 1.19, NS 0.87, NS 0.99, NS 

Locomotion Duration 49.23, p ≤ 0.001 0.95, NS 0.67, NS 0.92, NS 

Rear Frequency 50.93, p ≤ 0.001 0.88, NS 1.46, NS 2.03, NS 

Rear Duration 9.24, p ≤ 0.001 1.34, NS 1.55, NS 1.74, NS 

Groom Frequency 1.83, p ≤ 0.06 1.59, NS 1.20, NS 0.90, NS 

Groom Duration 1.74, NS 1.09, NS 1.19, NS 0.61, NS 

Scratch Frequency 8.56, p ≤ 0.001 7.74, p ≤ 0.001 0.36, NS 0.24, NS 

Scratch Duration 2.16, p ≤ 0.05 1.34, NS 0.94, NS 0.64, NS 

Rest Frequency 10.37, p ≤ 0.001 0.33, NS 1.13, NS 0.51, NS 

Rest Duration 18.99, p ≤ 0.001 0.50, NS 2.88, p ≤ 0.01 0.73, NS 

Sniff Frequency 54.02, p ≤ 0.001 1.45, NS 0.84, NS 1.72, NS 

Sniff Duration 5.79, p ≤ 0.001 1.85, p ≤ 0.06 1.27, NS 1.26, NS 

 

Appendix 2.5   Follow up ANOVAs for the Significant Time x Rimonabant 
Interactions for Eat Frequency and Scratch Frequency. 

The time x rimonabant interaction was followed up with 2 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of rimonabant. 

 
Timebin 

Main Effect of Rimonabant 
F Value df (1,9) 

Eat Frequency Scratch Frequency 

1 (0-5 min) 3.69, NS 42.78, p ≤ 0.001 

2 (5-10 min) 10.73, p ≤ 0.01 66.13, p ≤ 0.001 

3 (10-15 min) 3.44, NS 36.27, p ≤ 0.001 

4 (15-20 min) 3.89, NS 30.89, p ≤ 0.001 

5 (20-25 min) 2.54, NS 11.56, p ≤ 0.001 

6 (25-30 min) 0.01, NS 21.96, p ≤ 0.001 

7 (30-35 min) 2.25, NS 18.49, p ≤ 0.001 

8 (35-40 min) 0.01, NS 46.45, p ≤ 0.001 
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9 (40-45 min) 0.68, NS 13.97, p ≤ 0.001 

10 (45-50 min) 0.02, NS 108.17, p ≤ 0.001 

11 (50-55 min) 0.28, NS 14.61, p ≤ 0.001 

12 (55-60 min) 0.00, NS 12.90, p ≤ 0.001 

 

Appendix 2.6   Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Eat 
Frequency in Timebin 2. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant 

F Value 
df (1,9) 

2 (5-10 min) MD = 3.25, SE = 0.99, p ≤ 0.01 

 

Appendix 2.7   Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Scratch 
Frequency in Timebins 1-12. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant 

F Value 
df (1,9) 

1 (0-5 min) MD = -10.75, SE = 1.64, p ≤ 0.001 

2 (5-10 min) MD = -8.25, SE = 1.01, p ≤ 0.001 

3 (10-15 min) MD = -7.45, SE = 1.24, p ≤ 0.001 

4 (15-20 min) MD = -6.60, SE = 1.19, p ≤ 0.001 

5 (20-25 min) MD = -5.15, SE = 1.52, p ≤ 0.01 

6 (25-30 min) MD = -5.55, SE = 1.18, p ≤ 0.001 

7 (30-35 min) MD = -4.85, SE = 1.13, p ≤ 0.01 

8 (35-40 min) MD = -5.10, SE = 0.75, p ≤ 0.001 

9 (40-45 min) MD = -3.75, SE = 1.00, p ≤ 0.01 

10 (45-50 min) MD = -4.55, SE = 0.44, p ≤ 0.001 

11 (50-55 min) MD = -2.85, SE = 0.75, p ≤ 0.01 

12 (55-60 min) MD = -2.35, SE = 0.65, p ≤ 0.01 
 

 

Appendix 2.8   Follow up ANOVAs for the Significant Time x Naloxone Interactions 
for Rest Duration. 

The time x rimonabant interaction was followed up with 2 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of naloxone. 

 
Timebin 

Main Effect of Naloxone 

F Value 
df (1,9) 

1 (0-5 min) 1.00, NS 

2 (5-10 min) 0.93, NS 

3 (10-15 min) 1.55, NS 

4 (15-20 min) 0.11, NS 

5 (20-25 min) 0.99, NS 

6 (25-30 min) 0.78, NS 

7 (30-35 min) 0.01, NS 

8 (35-40 min) 0.11, NS 

9 (40-45 min) 4.79, p ≤ 0.06 

10 (45-50 min) 6.02, p ≤ 0.05 

11 (50-55 min) 1.99, NS 

12 (55-60 min) 3.64, NS 
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Appendix 2.9   Bonferroni  Post  Hoc  Tests  for  Main  Effect  of  Naloxone  on  Eat 
Frequency in Timebin 10. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Naloxone (0.5mg/kg) 

F Value 
df (1,9) 

10 (45-50 min) MD = -77.01, SE = 31.38, p ≤ 0.05 

 

Appendix 2.10 Follow   up   2  way  (Rimonabant   x   Naloxone)   ANOVAs   for   the 
Significant Time x Rimonabant x Naloxone Interactions for Eat Duration. 

 
Timebin 

Main Effect of Rimonabant Main Effect of Naloxone 
Rimonabant x Naloxone 

Interaction 

F Value 
df (1,9) 

F Value 
df (11,99 ) 

F Value 
df (11,99 ) 

1 (0-5 min) 14.95, p ≤ 0.01 0.44, NS 1.85, NS 

2 (5-10 min) 27.34, p ≤ 0.001 1.58, NS 1.58, NS 

3 (10-15 min) 18.76, p ≤ 0.01 0.00, NS 1.83, NS 

4 (15-20 min) 6.59, p ≤ 0.05 1.50, NS 9.98, p ≤ 0.05 

5 (20-25 min) 3.88, NS 0.01, NS 0.53, NS 

6 (25-30 min) 0.60, NS 5.06, p ≤ 0.06 0.19, NS 

7 (30-35 min) 0.97, NS 0.96, NS 1.39, NS 

8 (35-40 min) 0.11, NS 4.20, NS 0.14, NS 

9 (40-45 min) 0.45, NS 0.31, NS 3.01, NS 

10 (45-50 min) 0.00, NS 0.44, NS 3.60, NS 

11 (50-55 min) 0.49, NS 0.17, NS 0.23, NS 

12 (55-60 min) 0.38, NS 0.48, NS 7.32, p ≤ 0.05 

 

Appendix 2.11 Bonferroni Post Hoc Tests for Main Effect of Rimonabant  on Eat 
Duration in Timebins 1 - 4. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant (1.5mg/kg) 

F Value 
df (1,9) 

1 (0-5 min) MD = 43.91, SE = 11.36, p ≤ 0.01 

2 (5-10 min) MD = 77.13, SE = 14.75, p ≤ 0.001 

3 (10-15 min) MD = 36.10, SE = 8.34, p ≤ 0.01 

4 (15-20 min) MD = 34.47, SE = 12.42, p ≤ 0.05 
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Appendix 3 CORRESPONDENCE  WITH  DRY  MASH  SUPPLIER  REGARDING  EXPERIMENT  2 
FOOD CONTAMINATION. 

 
From: Roxanne Newman [mailto:rn@dilsds.com] 
Sent: 17 May 2012 15:32 
To: Neil Lowley 
Cc: Allula Warmington; Denise Myatt; Sue Dolan 
Subject: CNCN 111124.08 BK001 (E) FG contaminated with insects 

Dear Neil Lowley, 

I would like to introduce myself as the Technical & Quality Assistant for SDS and I am 
currently investigating the report regarding CNCN 111124.08 BK001 (E) FG contaminated 
with insects. 

 
Please accept my apologies for the delay in response regarding this CNCN, we have been 
reviewing our corrective actions over the last few months to ensure that they are working 
effectively. 

 
Please see final report below: 

 
Investigation 

A sample of the insects was received and identified as Tribolium Confusum also known as 
a flour beetle. 
We assessed and inspected all raw materials and areas of production and pest control 
logs. As part of this investigation we thoroughly inspected the grinder that this diet was 
manufactured on – this was found to be the source of the insects. 

 
Corrective Action 

Due to the presence of insects, the grinder has undergone a thorough cleaning and 
treatment program. As part of our ongoing improvement we have increased our vigorous 
pest control program for the grinding equipment that this diet was manufactured on. 
As mentioned above SDS have been reviewing the grinder over the last few months and 
we have had no further issues. 

 
3x bags of BK001 (E) FG have been replaced free of charge. 

 
I hope that our report meets with your satisfaction and I would appreciate receiving your 
feedback and if you are happy for us to close out this non-conformance for use in our trend 
analysis. 

 
Kind Regards, 
Roxanne Newman 
Technical & Quality Assistant 

 
Special Diets Services 
P.O. Box 705 
Witham 
Essex 
CM8 3AD 

 
Tel: +44 (0)1376 513651 
Fax: +44 (0)1376 511247 
Email: rn@dilsds.com 

mailto:rn@dilsds.com
mailto:rn@dilsds.com
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Appendix 4 STATISTICAL DETAILS FOR EXPERIMENT 3 (CHAPTER 4) – THE EFFECTS 

WITH ACUTE POLYTHERAPY OF RIMONABANT (1.5 MG/KG) AND NALXONE (0.5 MG/KG) 
ON FOOD INTAKE, THE MICROSTRUCTURE OF FEEDING BEHAVIOUR AND BODYWEIGHT 

GAIN IN MALE RATS (N=9). 
 

Appendix 4.1   Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 
1 

3 MD = -4.33, SE = 1.10, p ≤ 0.05 

4 MD = -6.82, SE = 1.61, p ≤ 0.01 

 

Appendix 4.2   3 x 2 way ANOVA results for Total (1-hour) Behavioural Measures. 
Mauchly’s values are not provided because both factors have only two levels 

 
 

Behaviour 

 
Main Effect of Rimonabant 

Main effect of 
Naloxone 

Rimonabant x 
Naloxone 

Interaction 

F value 
df (1,8) 

F value 
df (1,8) 

F value 
df (1,8) 

Food Intake 115.63, p ≤ 0.001 4.46, NS 0.88, NS 

Eat Frequency 7.50, p ≤ 0.05 12.94, p ≤ 0.01 2.03, NS 

Eat Duration 39.31, p ≤ 0.001 2.12, NS 0.06, NS 

Eat Bout Length 1.23, NS 0.52, NS 1.28, NS 

Eat Rate 8.36, p ≤ 0.05 0.23, NS 0.01, NS 

Eat Latency 0.60, NS 0.00, NS 0.28, NS 

Food ID Latency 1.60, NS 0.17, NS 0.08, NS 

Locomotion Frequency 19.54, p ≤ 0.01 0.26, NS 0.86, NS 

Locomotion Duration 26.17, p ≤ 0.001 3.89, NS 2.56, NS 

Rear Frequency 15.68, p ≤ 0.01 2.08, NS 0.27, NS 

Rear Duration 26.05, p ≤ 0.001 0.25, NS 0.34, NS 

Groom Frequency 45.97, p ≤ 0.001 7.12, p ≤ 0.05 4.40, NS 

Groom Duration 87. 51, p ≤ 0.001 16.10, p ≤ 0.01 15.53, p ≤ 0.01 

Scratch Frequency 155.21, p ≤ 0.001 2.77, NS 2.58, NS 

Scratch Duration 66.85, p ≤ 0.001 11.15, p ≤ 0.01 13.26, p ≤ 0.01 

Rest Frequency 0.36, NS 1.64, NS 2.65, NS 

Rest Duration 1.09, NS 6.38, p ≤ 0.05 3.24, NS 

Sniff Frequency 0.63, NS 4.04, NS 0.03, NS 

Sniff Duration 10.35, p ≤ 0.05 3.44, NS 0.19, NS 

 

Appendix 4.3   Bonferroni Post Hoc Tests for Significant Main Effects of 
Rimonabant. 

Values represent significant differences between vehicle and rimonabant 1.5mg/kg. (MD = mean 
difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

Food Intake MD = 7.08, SD = 0.66, p ≤ 0.001 

Eat Frequency MD = 14.61, SE = 5.34, p ≤ 0.05 

Eat Duration MD = 182.83, SE = 29.16, p ≤ 0.001 

Eat Rate MD = 0.34, SE = 0.12, p ≤ 0.05 

Locomotion Frequency MD = 45.42, SE = 10.28, p ≤ 0.01 

Locomotion Duration MD = 51.75, SE = 10.12, p ≤ 0.001 

Rear Frequency MD = 39.25, SE = 9.91, p ≤ 0.01 

Rear Duration MD = 189.72, SE = 37.17, p ≤ 0.001 

Groom Frequency MD = -22, 02, SE = 3.25, p ≤ 0.001 
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Groom Duration MD = -298.51, SE = 31.91, p ≤ 0.001 

Scratch Frequency MD = -71.82, SE = 5.77, p ≤ 0.001 

Scratch Duration MD = -270.77, SE = 33.12, p ≤ 0.001 

Sniff Duration MD = 320.37, SE = 99.60, p ≤ 0.01 

 

Appendix 4.4   Bonferroni Post Hoc Tests for Significant Main Effects of Naloxone. 
Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

Eat Frequency MD = 10.68, SE = 2.97, p ≤ 0.01 

Groom Frequency MD = -13.17, SE = 4.94, p ≤ 0.05 

Groom Duration MD = 222.42, SE = 55.44, p ≤ 0.01 

Scratch Duration MD = 138.59, SE = 41.50, p ≤ 0.01 

Rest Duration MD = 356.48, SE = 141.11, p ≤ 0.05 

 

Appendix 4.5   Periodic (Timebin) Behavioural Analyses. 
 
 

Behaviour 

 
Main Effect of 

Time 

Time x 
Rimonabant 
Interaction 

 
Time x Naloxone 

Interaction 

Time x 
Rimonabant x 

Naloxone 
Interaction 

F Value 
df (11,88) 

F Value 
df (11,88) 

F Value 
df (11,88) 

F Value 
df (22,88) 

Eat Frequency 72.36, p ≤ 0.001 2.62, p ≤ 0.01 0.60, NS 1.17, NS 

Eat Duration 17.21, p ≤ 0.001 4.18, p ≤ 0.001 0.54, NS 0.76, NS 

Locomotion Frequency 44.26, p ≤ 0.001 1.52, NS 1.12, NS 0.63, NS 

Locomotion Duration 35.78, p ≤ 0.001 1.83, p ≤ 0.06 0.87, NS 0.62, NS 

Rear Frequency 37.76, p ≤ 0.001 1.28, NS 0.44, NS 0.51, NS 

Rear Duration 11.48, p ≤ 0.001 2.28, p ≤ 0.05 1.02, NS 0.81, NS 

Groom Frequency 4.32, p ≤ 0.001 2.41, p ≤ 0.05 0.96, NS 0.51, NS 

Groom Duration 2.04, p ≤ 0.05 1.18, NS 1.56, NS 0.98, NS 

Scratch Frequency 13.64, p ≤ 0.001 14.52, p ≤ 0.001 1.94, p ≤ 0.05 1.76, NS 

Scratch Duration 4.07, p ≤ 0.001 3.71, p ≤ 0.001 1.20, NS 1.25, NS 

Rest Frequency 6.93, p ≤ 0.001 1.33, NS 0.49, NS 0.94, NS 

Rest Duration 9.64, p ≤ 0.001 0.50, NS 2.63, p ≤ 0.01 0.76, NS 

Sniff Frequency 55.24, p ≤ 0.001 0.94, NS 0.93, NS 0.55, NS 

Sniff Duration 2.80, p ≤ 0.01 2.19, p ≤ 0.05 2.55, p ≤ 0.01 0.79, NS 

 

Appendix 4.6 Follow up ANOVAs for the Significant Time x Rimonabant 
Interactions for Eat Duration, Rear Duration, Scratch Duration, and Sniff 
Duration 

The time x rimonabant interaction was followed up with 2 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of rimonabant. 

 
Timebin 

Main Effect of Rimonabant (1.5mg/kg) F Value 
df (1,8) 

Eat Duration Rear Duration Scratch Duration Sniff Duration 

1 (0-5 min) 20.73, p ≤ 0.01 0.59, NS 43.83, p ≤ 0.001 6.06, p ≤ 0.05 

2 (5-10 min) 10.82, p ≤ 0.05 3.68, NS 99.59, p ≤ 0.001 1.44, NS 

3 (10-15 min) 17.13, p ≤ 0.01 4.01, NS 70.02, p ≤ 0.001 0.61, NS 

4 (15-20 min) 0.23, NS 43.39, p ≤ 0.001 36.78, p ≤ 0.001 8.85, p ≤ 0.05 

5 (20-25 min) 4.76, NS 5.35, p ≤ 0.05 17.95, p ≤ 0.01 3.56, NS 

6 (25-30 min) 1.21, NS 15.62, p ≤ 0.01 23.10, p ≤ 0.001 2.78, NS 

7 (30-35 min) 0.68, NS 3.15, NS 21.94, p ≤ 0.01 9.78, p ≤ 0.05 

8 (35-40 min) 0.41, NS 18. 65, p ≤ 0.01 10.59, p ≤ 0.05 2.86, NS 
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9 (40-45 min) 0.06, NS 1.71, NS 15.46, p ≤ 0.01 1.34, NS 

10 (45-50 min) 0.42, NS 5.01, p ≤ 0.06 16.63, p ≤ 0.01 5.87, p ≤ 0.05 

11 (50-55 min) 3.60, NS 0.97, NS 1.48, NS 0.85, NS 

12 (55-60 min) 2.45, NS 1.81, NS 11.67, p ≤ 0.01 4.89, p ≤ 0.06 

 

Appendix 4.7 Follow up ANOVAs for the Significant Time x Rimonabant 
Interactions for Eat Frequency, Groom Frequency, and Scratch 
Frequency. 

The time x rimonabant interaction was followed up with 2 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of rimonabant. 

 
Timebin 

 Main Effect of Rimonabant (1.5mg/kg) F Value 
df (1,8) 

Eat Frequency Groom Frequency Scratch Frequency 

1 (0-5 min) 6.50, p ≤ 0.05 13.05, p ≤ 0.01 213.85, p ≤ 0.001 

2 (5-10 min) 1.42, NS  34.23, p ≤ 0.001 167.19, p ≤ 0.001 

3 (10-15 min) 6.70, p ≤ 0.05 17.33, p ≤ 0.01 204.47, p ≤ 0.001 

4 (15-20 min) 1.10, NS  12.03, p ≤ 0.01 43.94, p ≤ 0.001 

5 (20-25 min) 8.81, p ≤ 0.05 1.62, NS 39.41, p ≤ 0.001 

6 (25-30 min) 5.91, p ≤ 0.05 11.59, p ≤ 0.01 40.84, p ≤ 0.001 

7 (30-35 min) 0.02, NS  7.00, p ≤ 0.05 18.39, p ≤ 0.01 

8 (35-40 min) 0.13, NS  1.94, NS 24.42, p ≤ 0.001 

9 (40-45 min) 1.41, NS  6.09, p ≤ 0.05 24.00, p ≤ 0.001 

10 (45-50 min) 0.26, NS  38.63, p ≤ 0.001 17.46, p ≤ 0.01 

11 (50-55 min) 7.23, p ≤ 0.05 2.08, NS 3.65, NS 

12 (55-60 min) 5.09, p ≤ 0.06 4.16, NS 13.17, p ≤ 0.01 

 

Appendix 4.8   Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Eat 
Duration in Timebins 1 – 3 and Rear Duration in Timebin 4 – 6 and 8. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant (1.5mg/kg) 
F Value df (1,8) 

Eat Duration Rear Duration 

1 (0-5 min) MD = 47.73, SE = 10.48, p ≤ 0.01  

2 (5-10 min) MD = 59.77, SE = 18.17, p ≤ 0.05  
3 (10-15 min) MD = 46.95, SE = 11.35, p ≤ 0.01  

4 (15-20 min)  MD = 38.50, SE = 5.85, p ≤ 0.001 

5 (20-25 min)  MD = 19.68, SE = 8.51, p ≤ 0.05 

6 (25-30 min)  MD = 25.99, SE = 6.58, p ≤ 0.01 

8 (35-40 min)  MD = 19.86, SE = 4.60, p ≤ 0.01 

 

Appendix 4.9 Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Scratch 
Duration in Timebins 1 – 10 and 12 and Groom Frequency in Timebins 1 - 
4, 6-7, and 9-10. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant (1.5mg/kg) 
F Value df (1,8) 

Scratch Duration Groom Frequency 

1 (0-5 min) MD = -10.36, SE = 1.56, p ≤ 0.001 MD = -1.76, SE = 0.49, p ≤ 0.01 

2 (5-10 min) MD = -25.75, SE = 2.58, p ≤ 0.001 MD = -3.84, SE = 0.66, p ≤ 0.001 

3 (10-15 min) MD = -22.25, SE = 2.66, p ≤ 0.001 MD = -2.17, SE – 0.52, p ≤ 0.01 

4 (15-20 min) MD = -29.36, SE = 4.84, p ≤ 0.001 MD = -3.45, SE = 1.00, p ≤ 0.01 

5 (20-25 min) MD = -33.28, SE = 7.86, p ≤ 0.01  

6 (25-30 min) MD = -37.56, SE = 7.81, p ≤ 0.001 MD = -2.36, SE = 0.69, p ≤ 0.01 
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7 (30-35 min) MD = -22.34, SE = 4.77, p ≤ 0.01 MD = -1.42, SE = 0.54, p ≤ 0.05 

8 (35-40 min) MD = -26.28, SE = 8.07, p ≤ 0.05  

9 (40-45 min) MD = -22.70, SE = 5.77, p ≤ 0.01 MD = -1.32, SE = 0.54, p ≤ 0.05 

10 (45-50 min) MD = -20.91, SE = 5.13, p ≤ 0.01 MD = -2.52, SE = 0.41, p ≤ 0.001 

12 (55-60 min) MD = -15.50, SE = 4.54, p ≤ 0.01  
 

Appendix 4.10 Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Eat 
Frequency in Timebins 1, 3, 5 and 6 and Sniff Duration in Timebins 1, 4, 7 
and 10. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant (1.5mg/kg) 
F Value df (1,8) 

Eat Frequency Sniff Duration 

1 (0-5 min) MD = 4.29, SE = 1.68, p ≤ 0.05 MD = 21.42, SE = 8.70, p ≤ 0.05 

3 (10-15 min) MD = 2.90, SE = 1.12, p ≤ 0.05  

4 (15-20 min)  MD = 42.09, SE = 14.15, p ≤ 0.05 

5 (20-25 min) MD = 2.08, SE = 0.70, p ≤ 0.05  
6 (25-30 min) MD = 1.41, SE = 0.58, p ≤ 0.05  
7 (30-35 min)  MD = 61.48, SE = 19.66, p ≤ 0.01 

10 (45-50 min)  MD = 58.84, SE = 24.29, p ≤ 0.05 

10 (50-55 min) MD = 1.44, SE = 0.54, p ≤ 0.05  
 

Appendix 4.11 Bonferroni Post Hoc Tests for Main Effect of Rimonabant on Scratch 
Frequency in Timebins 1-12. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Rimonabant (1.5mg/kg) 

F Value 
df (1,8) 

1 (0-5 min) MD = -9.88, SE = 0.68, p ≤ 0.001 

2 (5-10 min) MD = -12.10, SE = 0.94, p ≤ 0.001 

3 (10-15 min) MD = -7.58, SE = 0.53, p ≤ 0.001 

4 (15-20 min) MD = -8.43, SE = 1.27, p ≤ 0.001 

5 (20-25 min) MD = -7.38, SE = 1.18, p ≤ 0.001 

6 (25-30 min) MD = -6.18, SE = 0.97, p ≤ 0.001 

7 (30-35 min) MD = -5.31, SE = 1.24, p ≤ 0.01 

8 (35-40 min) MD = -4.25, SE = 0.86, p ≤ 0.001 

9 (40-45 min) MD = -3.57, SE = 0.73, p ≤ 0.001 

10 (45-50 min) MD = -4.25, SE = 1.02, p ≤ 0.01 

12 (55-60 min) MD = -2.42, SE = 0.67, p ≤ 0.01 

 

Appendix 4.12 Follow up ANOVAs for the Significant Time x Naloxone Interactions 
for Eat Duration, Rear Duration, Scratch Duration, and Sniff Duration. 

The time x rimonabant interaction was followed up with 2 x 2 (rimonabant x naloxone) ANOVA’s 
within each timebin to determine where there was a significant main effect of naloxone. 

 
Timebin 

Main Effect of Naloxone (0.5mg/kg) 
F Value df (1,8) 

Scratch Frequency Rest Duration Sniff Duration 

1 (0-5 min) 0.66, NS 1.24, NS 2.41, NS 

2 (5-10 min) 2.35, NS 1.64, NS 3.09, NS 

3 (10-15 min) 0.85, NS 2.33, NS 8.55, p ≤ 0.05 

4 (15-20 min) 7.21, p ≤ 0.05 0.04, NS 6.20, p ≤ 0.05 

5 (20-25 min) 3.20, NS 0.95, NS 0.02, NS 
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6 (25-30 min) 0.64, NS 0.73, NS 4.89, p ≤ 0.06 

7 (30-35 min) 0.70, NS 0.47, NS 4.50, NS 

8 (35-40 min) 0.30, NS 0.64, NS 0.01, NS 

9 (40-45 min) 0.82, NS 0.55, NS 1.23, NS 

10 (45-50 min) 2.87, NS 4.57, NS 0.04, NS 

11 (50-55 min) 7.08, p ≤ 0.05 13.23, p ≤ 0.01 10.48, p ≤ 0.05 

12 (55-60 min) 1.34, NS 4.62, NS 1.54, NS 

 

Appendix 4.13 Bonferroni Post Hoc Tests for Main Effect of Naloxone on Scratch 
Frequency in Timebins 4 and 11, and Rest Duration in Timebin 11. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Naloxone (0.5mg/kg) 
F Value df (1,8) 

Scratch Frequency Rest Duration 

4 (15-20 min) MD = 3.99, SE = 1.48, p ≤ 0.05  

11 (50-55 min) MD = 2.26, SE = 0.85, p ≤ 0.05 MD = 91.31, SE = 25.11, p ≤ 0.01 

 

Appendix 4.14 Bonferroni  Post  Hoc  Tests  for  Main  Effect  of  Naloxone  on  Sniff 
Duration in Timebins 3, 4 and 11. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

 
Timebin 

Main Effect of Naloxone (0.5mg/kg) 

F Value 
df (1,8) 

3 (10-15 min) MD = 17.45, SE = 5.96, p ≤ 0.05 

4 (15-20 min) MD = 26.41, SE = 10.61, p ≤ 0.05 

11 (50-55 min) MD = 43.24, SE = 13.35, p ≤ 0.05 
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Appendix 5 STATISTICAL DETAILS FOR EXPERIMENT 4 (CHAPTER 5) – THE  EFFECTS OF 

ACUTE BUPROPION (10, 20 AND 40MG/KG) TREATMENT ON FOOD INTAKE, THE 

MICROSTRUCTURE OF FEEDING BEHAVIOUR AND BODYWEIGHT GAIN IN MALE RATS. 
 

Appendix 5.1   Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 

 
1 

3 MD = -7.29, SE = 1.05, p ≤ 0.001 

4 MD = -7.04, SE = 1.81, p ≤ 0.05 

5 MD = -10.00, SE = 1.24, p ≤ 0.001 

 
2 

3 MD = -4.73, SE = 0.47, p ≤ 0.001 

5 MD = -7.44, SE = 1.21, p ≤ 0.01 

 

Appendix 5.2   One  Way  Repeated  Measures  ANOVA  Results  for  Total  (1-hour) 
Behavioural Measures. 

Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following which 
the corrected degrees of freedom are stated in brackets. 

Behaviour Mauchly’s W 
F value 
df (3, 27) 

Food Intake 0.41, NS 7.034, p ≤ 0.001 

Eat Frequency 0.07, p ≤ 0.05 
11.59, p ≤ 0.001 

(1.83, 16.44) 

Eat Duration 0.44, NS 12.41, p ≤ 0.001 

Eat Bout Length 0.06, p ≤ 0.05 
7.19, p ≤ 0.05 
(1.27, 11.46) 

Eat Rate 0.43, NS 1.40, NS 

Eat Latency 0.65, NS 1.75, NS 

Food ID Latency 0.37, NS 0.67, NS 

Locomotion Frequency 0.22, p ≤ 0.05 
33.81, p ≤ 0.001 

(1.57,14.15) 

Locomotion Duration 0.07, p ≤ 0.05 
13.71, p ≤ 0.01 
(1.30, 11.68) 

Rear Frequency 0.24, NS 18.15, p ≤ 0.001 

Rear Duration 0.45, NS 2.20, NS 

Groom Frequency 0.79, NS 2.40, NS 

Groom Duration 0.50, NS 10.46, p ≤ 0.001 

Scratch Frequency 0.61, NS 2.25, NS 

Scratch Duration 0.25, NS 1.49, NS 

Rest Frequency 0.47, NS 4.76, p ≤ 0.01 

Rest Duration 0.60, NS 4.58, p ≤ 0.01 

Sniff Frequency 0.39, NS 24.96, p ≤ 0.001 

Sniff Duration 0.48, NS 11.72, p ≤ 0.001 

 

Appendix 5.3   Bonferroni  Post  Hoc  Tests  for  Significant  Treatment  Effects  of 
Bupropion on 1 hour behaviour. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour  Bonferroni Post Hoc Tests 

Eat Frequency 40mg/kg MD = -51.80, SE = 11.58, p ≤ 0.01 

Eat Duration 40mg/kg MD = 224.88, SE = 63.70, p ≤ 0.05 

Eat Bout Length 40mg/kg MD = 8.86, SE = 1.57, p ≤ 0.01 

 
Locomotion Frequency 

20mg/kg MD = -58.100, SE = 14.84, p ≤ 0.05 

40mg/kg MD = -233.40, SE = 34.14, p ≤ 0.001 

Locomotion Duration 40mg/kg MD = -309.09, SE = 74.71, p ≤ 0.05 

Rear Frequency 40mg/kg MD = -166.60, SE = 35.19, p ≤ 0.01 
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Groom Duration 40mg/kg MD = 85.94, SE = 25.76, p ≤ 0.06 

Sniff Frequency 40mg/kg MD = -203.30, SE = 34.26, p ≤ 0.001 

Sniff Duration 40mg/kg MD = -587.86, SE = 157.90, p ≤ 0.05 

 

Appendix 5.4   Periodic (Timebin) Behavioural Analyses. 

 
Behaviour 

Main Effect of Time Time x Treatment Interaction 

F Value 
df (11,99) 

F Value 
df (33,297) 

Eat Frequency 57.14, p ≤ 0.001 0.71, NS 

Eat Duration 25.35, p ≤ 0.001 3.36, p ≤ 0.001 

Locomotion Frequency 29.82, p ≤ 0.001 1.49, p ≤ 0.05 

Locomotion Duration 24.36, p ≤ 0.001 1.45, p ≤ 0.06 

Rear Frequency 20.80, p ≤ 0.001 1.14, NS 

Rear Duration 3.22, p ≤ 0.001 1.29, NS 

Groom Frequency 1.27, NS 1.34, NS 

Groom Duration 2.70, p ≤ 0.01 1.30, NS 

Scratch Frequency 1.33, NS 1.25, NS 

Scratch Duration 1.49, NS 1.03, NS 

Rest Frequency 7.18, p ≤ 0.001 1.62, p ≤ 0.01 

Rest Duration 9.44, p ≤ 0.001 1.84, p ≤ 0.01 

Sniff Frequency 35.35, p ≤ 0.001 1.23, NS 

Sniff Duration 10.07, p ≤ 0.001 1.28, NS 

 

Appendix 5.5   Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Eat Duration and Locomotion Frequency 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 

 
Timebin 

 Eat Duration  Locomotion Frequency 

 Mauchly’s W  
F value 

df (3, 27) 
Mauchly’s W F value 

df (3, 27) 

1 (0-5 min) 0.50, NS  6.71, p ≤ 0.01 0.20, p ≤ 0.05 
14.39, p ≤ 0.01 
(1.90, 17.12) 

2 (5-10 min) 0.46, NS  8.98, p ≤ 0.001 0.25, NS 18.91, p ≤ 0.001 

3 (10-15 min) 0.70, NS  5.52, p ≤ 0.01 0.49, NS 10.92, p ≤ 0.001 

4 (15-20 min) 0.63, NS  6.85, p ≤ 0.001 0.45, NS 16.94, p ≤ 0.001 

5 (20-25 min) 0.68, NS   2.46, NS 0.26, NS 6.58, p ≤ 0.01 

6 (25-30 min) 0.78, NS  4.05, p ≤ 0.01 0.57, NS 11.61, p ≤ 0.001 

7 (30-35 min) 0.71, NS   1.16, NS 0.46, NS 15.52, p ≤ 0.001 

8 (35-40 min) 0.35, NS   0.60, NS 0.29, NS 7.68, p ≤ 0.001 

9 (40-45 min) 0.21, p ≤ 0.05 
1.43, NS 

(1.93, 17.39) 
0.61, NS 16.61, p ≤ 0.001 

10 (45-50 min) 0.42, NS   1.94, NS 0.48, NS 19.98, p ≤ 0.001 

11 (50-55 min) 0.30, NS   1.05, NS 0.41, NS 28.86, p ≤ 0.001 

12 (55-60 min) 0.23, p ≤ 0.05 
0.06, NS 

(1.97, 17.70) 
0.41, NS 13.63, p ≤ 0.001 
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Appendix 5.6 Bonferroni Post Hoc Tests for Significant Treatment Effects of Eat 
Duration for Timebin 4 and Locomotion Frequency for Timebins 1-4, and 
6-12. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

Eat Duration 4 (15-20 min) 40mg/kg MD = 82.62, SE = 18.82, p ≤ 0.01 

 

 
 
 
 
 
 
 
 
 

Locomotion Frequency 

 
1 (0-5 min) 

10mg/kg MD = 5.60, SE = 1.56, p ≤ 0.05 

40mg/kg MD = -12.50, SE = 3.78, p ≤ 0.05 

2 (5-10 min) 40mg/kg MD = -26.60, SE = 5.12, p ≤ 0.01 

3 (10-15 min) 40mg/kg MD = -21.30, SE = 5.25, p ≤ 0.05 

 
4 (15-20 min) 

20mg/kg MD = -8.40, SE = 2.20, p ≤ 0.05 

40mg/kg MD = 22.20, SE = 3.80, p ≤ 0.001 

6 (24-30 min) 40mg/kg MD = -15.40, SE = 3.69, p ≤ 0.01 

 
7 (30-35 min) 

20mg/kg MD = -8.40, SE = 2.59, p ≤ 0.05 

40mg/kg MD = -21.20, SE = 2.59, p ≤ 0.001 

8 (35-40 min) 40mg/kg MD = -15.10, SE = 4.25, p ≤ 0.05 

9 (40-45 min) 40mg/kg MD = -19.40, SE = 4.01, p ≤ 0.01 

10 (45-50 min) 40mg/kg MD = -22.90, SE = 3.38, p ≤ 0.001 

11 (50-55 min) 40mg/kg MD = -25.40, SE = 3.12, p ≤ 0.001 

12 (55-60 min) 40mg/kg MD = -21.20, SE = 4.46, p ≤ 0.01 

 

Appendix 5.7   Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Rest Duration and Rest Frequency 

The time x treatment interaction was followed up with a one-way ANOVA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 

 
Timebin 

 Rest Duration   Rest Frequency 

 Mauchly’s W  
F value 

df (3, 27) 
Mauchly’s W F value 

df (3, 27) 

1 (0-5 min) .   . .  . 

2 (5-10 min) .   . .  . 

3 (10-15 min) .   . .  . 

4 (15-20 min) .   . .  . 

5 (20-25 min) .   1.00, NS .  1.00, NS 

6 (25-30 min) .   1.00, NS .  1.00 NS 

7 (30-35 min) 0.01, p ≤ 0.001 
0.65, NS 

(1.43, 12.89) 
0.50, NS 0.55, NS 

8 (35-40 min) 0.03, p ≤ 0.001 
1.29, NS 

(1.45, 13.01) 
0.35, NS 0.98, NS 

9 (40-45 min) 0.64, NS  1.18, NS 0.30, NS 2.74, p ≤ 0.06 

10 (45-50 min) 0.31, NS  3.46, NS 0.27, NS 2.12, NS 

11 (50-55 min) 0.26, NS 3.58, p ≤ 0.05 0.66, NS 4.40, p ≤ 0.01 

12 (55-60 min) 0.66, NS 2.91, p ≤ 0.05 0.46, NS 1.95, NS 
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Appendix 6 STATISTICAL DETAILS FOR EXPERIMENT 5 (CHAPTER 5) – THE  EFFECTS OF 

ACUTE NALTREXONE (0.1, 1.0 AND 3.0MG/KG) TREATMENT ON FOOD INTAKE, THE 

MICROSTRUCTURE OF FEEDING BEHAVIOUR AND BODYWEIGHT GAIN IN MALE RATS. (N = 9) 
 

Appendix 6.1   Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 

 
1 

2 MD = -5.07, SE = 0.88 , p ≤ 0.01 

3 MD = -7.28, SE = 0.93, p ≤ 0.001 

4 MD = -7.54, SE = 0.90, p ≤ 0.001 

5 MD = -6.24, SE = 1.01, p ≤ 0.01 

 

Appendix 6.2   One  way  repeated  measures  ANOVA  results  for  Total  (1-hour) 
Behavioural Measures. 

Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following which 
the corrected degrees of freedom are stated in brackets. 

 

Behaviour Mauchly’s W 
F value 
df (3, 24) 

Food Intake 0.32, NS 18.13, p ≤ 0.001 

Eat Frequency 0.60, NS 14.93, p ≤ 0.001 

Eat Duration 0.66, NS 10.00, p ≤ 0.001 

Eat Bout Length 0.23, NS 1.76, NS 

Eat Rate 0.55, NS 2.49, NS 

Eat Latency 0.38, NS 1.49, NS 

Food ID Latency 0.34, NS 0.84, NS 

Locomotion Frequency 0.73, NS 3.16, p ≤ 0.05 

Locomotion Duration 0.91, NS 3.20, p ≤ 0.05 

Rear Frequency 0.27, NS 5.04, p ≤ 0.01 

Rear Duration 0.34, NS 5.63, p ≤ 0.01 

Groom Frequency 0.60, NS 0.50, NS 

Groom Duration 0.35, NS 1.74, NS 

Scratch Frequency 0.37, NS 1.96, NS 

Scratch Duration 0.69, NS 1.23, NS 

Rest Frequency 0.50, NS 2.46, NS 

Rest Duration 0.12, p ≤ 0.05 
6.63, p ≤ 0.01 
(1.71, 13.67) 

Sniff Frequency 0.22, NS 6.53, p ≤ 0.01 

Sniff Duration 0.54, NS 0.96, NS 

 

Appendix 6.3   Bonferroni  Post  Hoc  Tests  for  Significant  Treatment  Effects  of 
Naltexone on 1 hour behaviour. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour  Bonferroni Post Hoc Tests 

Food Intake 3.0mg/kg MD = 8.35, SE = 1.32, p ≤ 0.001 

 
Eat Frequency 

1.0mg/kg MD = 19.67, SE = 5.05, p ≤ 0.05 

3.0mg/kg MD = 34.11, SE = 5.75, p ≤ 0.01 

Eat Duration 3.0mg/kg MD = 245.93, SE = 48.68, p ≤ 0.01 

Locomotion Frequency 3.0mg/kg MD = 68.92, SE = 19.85, p ≤ 0.05 

Rest Duration 3.0mg/kg MD = -942.27, SE = 205.05, p ≤ 0.01 

 
Sniff Frequency 

0.1mg/kg MD = 30.22, SE = 7.80, p ≤ 0.05 

3.0mg/kg MD = 96.56, SE = 25.99, p ≤ 0.05 
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Appendix 6.4   Periodic (Timebin) Behavioural Analyses. 

 
Behaviour 

Main Effect of Time Time x Treatment Interaction 

F Value 
df (11,99) 

F Value 
df (33,297) 

Eat Frequency 103.79, p ≤ 0.001 2.03, p ≤ 0.001 

Eat Duration 34.05, p ≤ 0.001 1.60, p ≤ 0.05 

Locomotion Frequency 61.84, p ≤ 0.001 1.58, p ≤ 0.05 

Locomotion Duration 55.06, p ≤ 0.001 1.20, NS 

Rear Frequency 48.37, p ≤ 0.001 1.91, p ≤ 0.01 

Rear Duration 7.41, p ≤ 0.001 2.14, p ≤ 0.001 

Groom Frequency 1.61, NS 1.14, NS 

Groom Duration 1.69, NS 1.32, NS 

Scratch Frequency 1.81, p ≤ 0.06 0.88, NS 

Scratch Duration 1.65, NS 1.06, NS 

Rest Frequency 10.98, p ≤ 0.001 1.16, NS 

Rest Duration 17.19, p ≤ 0.001 1.60, p ≤ 0.05 

Sniff Frequency 56.52, p ≤ 0.001 1.54, p ≤ 0.05 

Sniff Duration 8.91, p ≤ 0.001 1.79, p ≤ 0.01 

 

Appendix 6.5   Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Eat Frequency and Eat Duration 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 

 
Timebin 

Eat Frequency  Eat Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.83, NS 8.16, p ≤ 0.001 0.37, NS  4.79, p ≤ 0.01 

2 (5-10 min) 0.44, NS 4.50, p ≤ 0.01 0.64, NS  3.85, p ≤ 0.05 

3 (10-15 min) 0.65, NS 7.85, p ≤ 0.001 0.86, NS  4.15, p ≤ 0.01 

4 (15-20 min) 0.22, NS 9.96, p ≤ 0.001 0.84, NS  2.72, p ≤ 0.06 

5 (20-25 min) 0.33, NS 0.91, NS 0.29, NS  0.50, NS 

6 (25-30 min) 0.37, NS 2.34, NS 0.07, p ≤ 0.05 
1.37, NS 

(1.39, 11.11) 

7 (30-35 min) 0.46, NS 1.53, NS 0.64, NS  0.26, NS 

8 (35-40 min) 0.24, NS 1.52, NS 0.38, NS  1.54, NS 

9 (40-45 min) 0.71, NS 1.03, NS 0.50, NS  0.12, NS 

10 (45-50 min) 0.33, NS 1.93, NS 0.38, NS  1.51, NS 

11 (50-55 min) 0.68, NS 2.68, NS 0.26, NS  1.85, NS 

12 (55-60 min) 0.73, NS 1.53, NS 0.45, NS  1.14, NS 

 

Appendix 6.6   Bonferroni Post Hoc Tests for Significant Treatment Effects of Eat 
Frequency for Timebins 1 and 4, and Eat Duration for Timebin 1 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
Eat Frequency 

1 (0-5 min) 3.0mg/kg MD = 5.39, SE = 1.00, p ≤ 0.01 

 
4 (15-20 min) 

1.0mg/kg MD = 5.33, SE = 1.08, p ≤ 0.01 

3.0mg/kg MD = 5.01, SE = 0.05, p ≤ 0.05 

Eat Duration 1 (0-5 min) 0.1mg/kg MD = -49.31, SE = 13.08, p ≤ 0.05 
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Appendix 6.7   Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Rear Frequency and Rear Duration 

The time x treatment interaction was followed up with a one-way ANOVA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported. 

 
Timebin 

Rear Frequency Rear Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.27, NS 2.16, NS 0.23, NS 3.25, p ≤ 0.05 

2 (5-10 min) 0.51, NS 1.45, NS 0.38, NS 2.50, NS 

3 (10-15 min) 0.60, NS 4.44, p ≤ 0.01 0.82, NS 2.40, NS 

4 (15-20 min) 0.67, NS 3.99, p ≤ 0.01 0.56, NS 2.46, NS 

5 (20-25 min) 0.25, NS 3.77, p ≤ 0.05 0.36, NS 8.13, p ≤ 0.001 

6 (25-30 min) 0.42, NS 6.84, p ≤ 0.01 0.57, NS 6.10, p ≤ 0.01 

7 (30-35 min) 0.41, NS 3.49, p ≤ 0.05 0.37, NS 4.66, p ≤ 0.01 

8 (35-40 min) 0.24, NS 5.87, p ≤ 0.01 0.30, NS 4.62, p ≤ 0.01 

9 (40-45 min) 0.88, NS 5.62, p ≤ 0.01 0.72, NS 5.15, p ≤ 0.01 

10 (45-50 min) 0.46, NS 2.22, NS 0.58, NS 1.42, NS 

11 (50-55 min) 0.37, NS 1.23, NS 0.35, NS 1.70, NS 

12 (55-60 min) 0.62, NS 0.63, NS 0.72, NS 0.61, NS 

 

Appendix 6.8   Bonferroni Post Hoc Tests for Significant Treatment Effects of Rear 
Frequency for Timebins 5, 6 and 8, and Rear Duration for Timebin 1, 5, 8 
and 9. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
Rear Frequency 

5 (20-25 min) 3.0mg/kg MD = 9.68, SE = 2.72, p ≤ 0.05 

6 (25-30 min) 1.0mg/kg MD = 9.67, SE = 2.26, p ≤ 0.01 

8 (35-40 min) 3.0mg/kg MD = 9.75, SE = 2.31, p ≤ 0.01 

 

 
Rear Duration 

1 (0-5 min) 0.1mg/kg MD = 21.65, SE = 3.80, p ≤ 0.01 

5 (20-25 min) 3.0mg/kg MD = 53.89, SE = 9.04, p ≤ 0.01 

8 (35-40 min) 3.0mg/kg MD = 40.46, SE = 11.72, p ≤ 0.05 

9 (40-45 min 3.0mg/kg MD = 9.83, SE = 2.54, p ≤ 0.05 

 

Appendix 6.9   Follow up ANOVAs for the significant time x treatment interactions 
for Sniff Frequency and Sniff Duration 

The time x treatment interaction was followed up with a one-way ANOVA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported. 

 
Timebin 

Sniff Frequency Sniff Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.28, NS 4.36, p ≤ 0.01 0.38, NS 3.85, p ≤ 0.05 

2 (5-10 min) 0.51, NS 1.32, NS 0.50, NS 2.26, NS 

3 (10-15 min) 0.81, NS 3.95, p ≤ 0.05 0.91, NS 1.47, NS 

4 (15-20 min) 0.19, NS 4.13, p ≤ 0.05 0.81, NS 0.85, NS 

5 (20-25 min) 0.53, NS 4.05, p ≤ 0.01 0.19, NS 0.50, NS 

6 (25-30 min) 0.34, NS 6.39, p ≤ 0.01 0.50, NS 0.95, NS 

7 (30-35 min) 0.34, NS 3.37, p ≤ 0.05 0.74, NS 1.73, NS 

8 (35-40 min) 0.17, NS 5.42, p ≤ 0.01 0.64, NS 2,13, NS 

9 (40-45 min) 0.73, NS 4.41, p ≤ 0.01 0.93, NS 4.21, p ≤ 0.01 

10 (45-50 min) 0.39, NS 1.59, NS 0.44, NS 0.09, NS 
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11 (50-55 min) 0.55, NS 1.39, NS 0.94, NS 0.28, NS 

12 (55-60 min) 0.74, NS 1.13, NS 0.37, NS 3.62, p ≤ 0.05 

 

Appendix 6.10 Bonferroni Post Hoc Tests for Significant Treatment Effects of Sniff 
Frequency for Timebins 1, 6, 8 and 9, and Sniff Duration for Timebin 9 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
Sniff Frequency 

1 (0-5 min) 0.1mg/kg MD = 11.00, SE = 1.25, p ≤ 0.001 

6 (25-30 min) 1.0mg/kg MD = 10.11, SE = 2.12, p ≤ 0.01 

8 (35-40 min) 3.0mg/kg MD = 10.81, SE = 2.28, p ≤ 0.01 

9 (40-45 min) 3.0mg/kg MD = 11.60, SE = 2.73, p ≤ 0.01 

Sniff Duration 9 (40-45 min) 3.0mg/kg MD = 105,01, SE = 28.36, p ≤ 0.05 

 

Appendix 6.11 Follow up ANOVAs for the significant time x treatment interactions 
for Locomotion Frequency and Rest Duration 

The time x treatment interaction was followed up with a one-way ANOVA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 

 
Timebin 

Locomotion Frequency  Rest Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.53, NS 3.60, p ≤ 0.05 .  . 

2 (5-10 min) 0.42, NS 0.49, NS .  . 

3 (10-15 min) 0.24, NS 0.79, NS .  1.81, NS 

4 (15-20 min) 0.50, NS 1.47, NS 0.00, p ≤ 0.05 
1.52, NS 

(1.21, 9.71) 

5 (20-25 min) 0.55, NS 1.64, NS 0.01, p ≤ 0.05 
1.80, NS 

(1.53, 12.26) 

6 (25-30 min) 0.37, NS 1.73, NS 0.32, NS 2.79, p ≤ 0.06 

7 (30-35 min) 0.54, NS 2.47, NS 0.12, p ≤ 0.05 
1.46, NS 

(1.88, 15.02) 

8 (35-40 min) 0.51, NS 3.53, p ≤ 0.05 0.38, NS 5.00, p ≤ 0.01 

9 (40-45 min) 0.67, NS 3.44, p ≤ 0.05 0.47, NS 5.22, p ≤ 0.01 

10 (45-50 min) 0.26, NS 0.72, NS 0.68, NS 1.89, NS 

11 (50-55 min) 0.46, NS 1.75, NS 0.83, NS 1.91, NS 

12 (55-60 min) 0.84, NS 2.26, NS 0.70, NS 2.65, NS 

 

Appendix 6.12 Bonferroni Post Hoc Tests for Significant Treatment Effects of Rest 
Duration for Timebins 8 and 9, and Locomotion Frequency for Timebin 1, 
8 and 9. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 
Rest Duration 

8 (35-40 min) 3.0mg/kg MD = -167.48, SE = 36.83, p ≤ 0.01 

9 (40-45 min) 3.0mg/kg MD = -172.28, SE = 33.97, p ≤ 0.01 

 

 
Locomotion Frequency 

1 (0-5 min) 0.1mg/kg MD = 11.00, SE = 2.70, p ≤ 0.05 

8 (35-40 min) 3.0mg/kg MD = 12.53, SE = 2.76, p ≤ 0.01 

9 (40-45 min) 3.0mg/kg MD = 11.92, SE – 2.99, p ≤ 0.05 
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Appendix 7 STATISTICAL DETAILS FOR EXPERIMENT 6 (CHAPTER 5) – THE  EFFECTS OF 

ACUTE POLYTHERAPY OF BUPROPION (20 MG/KG) AND NALTREXONE (0.1 AND 1.0 MG/KG) 
TREATMENT ON FOOD INTAKE, THE MICROSTRUCTURE OF FEEDING BEHAVIOUR AND 

BODYWEIGHT GAIN IN MALE RATS. 

 
Appendix 7.1   Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 

 
1 

2 MD = -3.75, SE = 0.88, p ≤ 0.05 

3 MD = -5.17, SE = 1.21, p ≤ 0.05 

5 MD = -6.53, SE = 1.23, p ≤ 0.01 

 

Appendix 7.2   3 x 2 way ANOVA results for Total (1-hour) Behavioural Measures. 
A mauchly’s value is not provided for the main effect of bupropion because this factor has only two 
levels. Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following 
which the corrected degrees of freedom are stated in brackets. 

 
Behaviour 

Main Effect of 
Bupropion 

Main effect of Naltrexone 
Bupropion x Naltrexone 

Interaction 

F value 
df (1,9) 

Mauchly’s 
F value 
df (2,18) 

Mauchly’s 
F value 
df (2,18) 

Food Intake 33.74, p ≤ 0.001 0.44, p ≤ 0.05 
10.71, p ≤ 0.01 
(1.28, 11.50) 

0.73, NS 0.64, NS 

Eat Frequency 12.44, p ≤ 0.01 0.59, NS 1.21, NS 0.76, NS 0.93, NS 

Eat Duration 1.83, NS 0.81, NS 0.96, NS 0.89, NS 1.39, NS 

Eat Bout Length 14.01, p ≤ 0.01 0.76, NS 0.43, NS 0.90. NS 1.48, NS 

Eat Rate 13.64, p ≤ 0.01 0.84, NS 8.37, p ≤ 0.01 0.88, NS 1.87, NS 

Eat Latency 0.59, NS 0.74, NS 0.07, NS 0.42, NS 1.26, NS 

Food ID Latency 0.26, NS 0.51, NS 0.75, NS 0.76, NS 0.92, NS 

Locomotion 
Frequency 

29.61, p ≤ 0.001 0.64, NS 1.01, NS 0.52, NS 1.99, NS 

Locomotion 
Duration 

32.65, p ≤ 0.001 0.91, NS 0.67, NS 0.17, p ≤ 0.05 
1.05, NS 

(1.09, 9.84) 

Rear Frequency 10.42, p ≤ 0.01 0.81, NS 7.64, p ≤ 0.01 0.92, NS 4.51, p ≤ 0.05 

Rear Duration 0.97, NS 0.76, NS 8.04, p ≤ 0.01 0.85, NS 0.58, NS 

Groom 
Frequency 

0.01, NS 0.66, NS 0.85, NS 0.86, NS 2.73, NS 

Groom Duration 13.63, p ≤ 0.01 0.86, NS 5.19, p ≤ 0.01 0.88, NS 4.91, p ≤ 0.05 

Scratch 
Frequency 

10.85, p ≤ 0.01 0.90, NS 1.79, NS 0.43, p ≤ 0.05 
3.04, NS 

(1.28, 11.50) 

Scratch Duration 6.37, p ≤ 0.05 0.82, NS 1.26, NS 0.44, p ≤ 0.05 
3.44, NS 

(1.28, 11.51) 

Rest Frequency 2.25, NS 0.60, NS 4.49, NS 0.69, NS 1.45, NS 

Rest Duration 13.19, p ≤ 0.01 0.43, NS 5.89, p ≤ 0.01 0.36, NS 2.50, NS 

Sniff Frequency 26.19, p ≤ 0.001 0.54, NS 4.34, p ≤ 0.05 0.65, NS 4.60, p ≤ 0.05 

Sniff Duration 50.57, p ≤ 0.001 0.42, p ≤ 0.05 
0.61, NS 

(1.27, 11.40) 
0.71, NS 0.84, NS 

 

Appendix 7.3   Bonferroni Post Hoc Tests for Significant Main Effects of Bupropion 
on 1hour Behaviour. 
Values represent significant differences between vehicle and rimonabant 1.5mg/kg. (MD = mean 
difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

Food Intake MD = 4.03, SE = 0.69, p ≤ 0.001 

Eat Frequency MD = -13.67, SE = 3.93, p ≤ 0.01 

Eat Bout Length MD = 2.03, SE = 0.54, p ≤ 0.01 

Eat Rate MD = 0.27, SE = 0.07, p ≤ 0.01 

Locomotion Frequency MD = -52.80, SE = 9.70, p ≤ 0.001 

Locomotion Duration MD = -63.54, SE = 11.12, p ≤ 0.001 
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Rear Frequency MD = -29.73, SE = 9.21, p ≤ 0.01 

Groom Duration MD = 62.29, SE = 16.87, p ≤ 0.01 

Scratch Frequency MD = 2.73, SE = 0.83, p ≤ 0.01 

Scratch Duration MD = 13.98, SE = 5.53, p ≤ 0.05 

Rest Duration MD = 152.19, SE = 41.91, p ≤ 0.01 

Sniff Frequency MD = -42.93, SE = 8.39, p ≤ 0.001 

Sniff Duration MD = -251.13, SE = 35.31, p ≤ 0.001 

 

Appendix 7.4   Bonferroni Post Hoc Tests for Significant Main Effects of Naltrexone 
on 1hour Behaviour. 
Values represent significant differences between vehicle and rimonabant 1.5mg/kg. (MD = mean 
difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

 
Food Intake 

0.1mg/kg MD = 2.77, SE = 0.58, p ≤ 0.01 

1.0mg/kg MD = 4.33, SE = 1.23, p ≤ 0.01 

Eat Rate 1.0mg/kg MD = 0.29, SE = 0.06, p ≤ 0.01 

Rear Frequency 1.0mg/kg MD = 33.95, SE = 10.48, p ≤ 0.05 

Rear Duration 1.0mg/kg MD = 121.56, SE = 36.42, p ≤ 0.05 

 

Appendix 7.5   Periodic (Timebin) Behavioural Analyses. 
 
 

Behaviour 

Main Effect of 
Time 

Time x Bupropion 
Interaction 

Time x Naltrexone 
Interaction 

Time x Bupropion 
x Naltrexone 
Interaction 

F Value 
df (11,99) 

F Value 
df (11,99) 

F Value 
df (22,198) 

F Value 
df (22,198) 

Eat Frequency 91.78, p ≤ 0.001 1.01, NS 0.75, NS 1.45, NS 

Eat Duration 22.24, p ≤ 0.001 1.63, NS 0.71, NS 1.17, NS 

Locomotion 
Frequency 

69.13, p ≤ 0.001 0.63, NS 0.70, NS 1.54, NS 

Locomotion 
Duration 

44.59, p ≤ 0.001 0.92, NS 0.84, NS 0.90, NS 

Rear Frequency 70.47, p ≤ 0.001 1.39, NS 0.82, NS 158, p ≤ 0.05 

Rear Duration 8.15, p ≤ 0.001 2.4, NS 1.41, NS 1.45, NS 

Groom Frequency 1.13, NS 1.62, NS 0.81, NS 0.96, NS 

Groom Duration 4.08, p ≤ 0.001 1.13, NS 1.08, NS 1.50, NS 

Scratch 
Frequency 

0.75, NS 0.38, NS 0.88, NS 0.87, NS 

Scratch Duration 1.71, NS 0.86, NS 0.61, NS 0.95, NS 

Rest Frequency 8.03, p ≤ 0.001 0.84, NS 1.57, p ≤ 0.05 1.09, NS 

Rest Duration 8.15, p ≤ 0.001 2.4, p ≤ 0.01 1.4, NS 1.45, NS 

Sniff Frequency 91.48, p ≤ 0.001 1.59, NS 0.97, NS 1.97, p ≤ 0.01 

Sniff Duration 9.45, p ≤ 0.001 1.29, NS 1.33, NS 0.85, NS 

 

Appendix 7.6   Follow up ANOVAs for the Significant Time x Bupropion Interactions 
for Rest Duration 

The time x bupropion interaction was followed up with 3 x 2 (bupropion x naltrexone) ANOVA’s within 
each timebin to determine where there was a significant main effect of bupropion. Therefore only the 
main effect of bupropion is reported; Mauchley’s value is not provided for bupropion because this 
factor has only two levels. 

 
Timebin 

Main Effect of Bupropion 

F Value 
df (1,9) 

1 (0-5 min) . 

2 (5-10 min) 0.46, NS 

3 (10-15 min) 1.95, NS 
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4 (15-20 min) 1.91, NS 

5 (20-25 min) 0.06, NS 

6 (25-30 min) 0.77, NS 

7 (30-35 min) 4.42, NS 

8 (35-40 min) 10.74, p ≤ 0.01 

9 (40-45 min) 7.59, p ≤ 0.05 

10 (45-50 min) 12.70, p ≤ 0.01 

11 (50-55 min) 3.25, NS 

12 (55-60 min) 0.00, NS 

 

Appendix 7.7   Bonferroni Post Hoc Tests for Significant Main Effects of Bupropion 
for Rest Duration in Timebins 8-10. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
Timebin Bonferoni Post Hoc Tests 

8 (35-40 min) MD = 26.64, SE = 8.13, p ≤ 0.01 

9 (40-45 min) MD = 36.81, SE = 13.36, p ≤ 0.05 

10 (45-50 min) MD = 42.11, SE = 11.82, p ≤ 0.01 

 

Appendix 7.8   Follow up ANOVAs for the Significant Time x Naltrexone Interaction 
for Rest Frequency 

The time x naltrexone interaction was followed up with 3 x 2 (bupropion x naltrexone) ANOVA’s within 
each timebin to determine where there was a significant main effect of naltrexone. Where data failed 
Mauchly’s, corrected Greenhouse-Geisser F values are reported, following which the corrected 
degrees of freedom are stated in brackets. 

 
Timebin 

Main Effect of Naltrexone 

Mauchly’s W 
F Value 
df (1,9) 

1 (0-5 min) . . 

2 (5-10 min) 0.52, NS 1.47, NS 

3 (10-15 min) . 3.27, p ≤ 0.06 

4 (15-20 min) 0.56, NS 3.53, p ≤ 0.05 

5 (20-25 min) 0.90, NS 2.90, NS 

6 (25-30 min) 0.40, p ≤ 0.05 
3.12, NS 

(1.25, 11.22) 

7 (30-35 min) 0.45, p ≤ 0.05 
2.16, NS 

(1.29, 11.60) 

8 (35-40 min) 0.62, NS 2.26, NS 

9 (40-45 min) 0.93, NS 0.71, NS 

10 (45-50 min) 0.95, NS 0.12, NS 

11 (50-55 min) 0.97, NS 5.44, p ≤ 0.01 

12 (55-60 min) 0.91, NS 2.04, NS 

 

Appendix 7.9   Bonferroni Post Hoc Tests for Significant Main Effects of Naltrexone 
for Rest Frequency in Timebin 11. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
Timebin Bonferoni Post Hoc Tests 

11 (50-55 min) 1.0mg/kg: MD = -1.05, SE = 0.34, p ≤ 0.05 



-26- Appendices  
 
 

Appendix 7.10 Follow up ANOVAs for the significant time x bupropion x naltrexone 
interaction for Rear Frequency 

The time x bupropion x naltrexone interaction was followed up with 3 x 2 (bupropion x naltrexone) 
ANOVA’s within each timebin to determine where there was any significant dose effects. Where data 
failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following which the corrected 
degrees of freedom are stated in brackets. 

 
Timebin 

Main Effect of 
Bupropion 

Main Effect of Naltrexone Bupropion x Naltrexone Interaction 

F Value 
df (1,9) 

Mauchly’s W 
F Value 

df (11,99 ) 
Mauchly’s W 

F Value 
df (11,99 ) 

1 (0-5 min) 4.69, p ≤ 0.06 0.70, NS 1.36, NS 0.58, NS 0.95, NS 

2 (5-10 min) 4.81, p ≤ 0.06 0.84, NS 0.69, NS 0.86, NS 4.69, p ≤ 0.05 

3 (10-15 min) 1.99, NS 0.81, NS 3.15, NS 0.91, NS 4.20, p ≤ 0.05 

4 (15-20 min) 4.11, NS 0.74, NS 4.27, p ≤ 0.05 0.90, NS 2.95, NS 

5 (20-25 min) 0.19, NS 0.77, NS 2.87, NS 0.72, NS 3.22, p ≤ 0.06 

6 (25-30 min) 1.17, NS 0.57, NS 6.24, p ≤ 0.01 0.97, NS 0.69, NS 

7 (30-35 min) 3.18, NS 0.93, NS 2.06, NS 0.79, NS 0.62, NS 

8 (35-40 min) 14.55, p ≤ 0.01 0.84, NS 0.62, NS 0.29, p ≤ 0.05 
0.98, NS 

(1.17, 10.53) 

9 (40-45 min) 11.69, p ≤ 0.01 0.93, NS 7.66, p ≤ 0.01 0.95, NS 5.24, p ≤ 0.01 

10 (45-50 min) 0.57, NS 1.00, NS 1.85, NS 0.92, NS 1.66, NS 

11 (50-55 min) 7.42, p ≤ 0.05 0.84, NS 1.05, NS 0.84, NS 0.55, NS 

12 (55-60 min) 0.08, NS 0.98, NS 0.64, NS 0.35, p ≤ 0.05 0.57, NS 

 

Appendix 7.11 Bonferroni Post Hoc Tests for Significant Main Effects of Bupropion 
for Rear Frequency in Timebins 8, 9 and 11. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Timebin Bonferroni Post Hoc Tests 

8 (35-40 min) MD = -4.10, SE = 1.08, p ≤ 0.01 

9 (40-45 min) MD = -3.27, SE = 0.96, p ≤ 0.01 

11 (50-55 min) MD = -3.13, SE = 1.15, p ≤ 0.05 

 

Appendix 7.12 Bonferroni Post Hoc Tests for Significant Main Effects of Naltrexone 
for Rear Frequency in Timebin 9. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Timebin Bonferroni Post Hoc Tests 

9 (40-45 min) 1.0 mg/kg: MD = -3.80, SE = 1.19, p ≤ 0.05 

 

Appendix 7.13 Follow up ANOVAs for the significant time x bupropion x naltrexone 
interaction on Sniff Frequency 

The time x bupropion x naltrexone interaction was followed up with 3 x 2 (bupropion x naltrexone) 
ANOVA’s within each timebin to determine where there was any significant dose effects. Where data 
failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following which the corrected 
degrees of freedom are stated in brackets. 

 
Timebin 

Main Effect of 
Bupropion 

Main Effect of Naltrexone 
Bupropion x Naltrexone 

Interaction 

F Value 
df (1,9) 

Mauchly’s W 
F Value 

df (11,99 ) 
Mauchly’s W 

F Value 
df (11,99 ) 

1 (0-5 min) 11.25, p ≤ 0.01 0.89, NS 1.53, NS 0.53, NS 3.66, p ≤ 0.05 

2 (5-10 min) 7.75, p ≤ 0.05 0.94, NS 0.37, NS 0.73, NS 4.25, p ≤ 0.05 

3 (10-15 min) 6.89, p ≤ 0.05 0.98, NS 3.47, p ≤ 0.05 0.97, NS 2.40, NS 

4 (15-20 min) 14.17, p ≤ 0.01 0.80, NS 5.17, p ≤ 0.01 0.83, NS 1.63, NS 

5 (20-25 min) 0.58, NS 0.98, NS 1.29, NS 0.57, NS 2.89, NS 

6 (25-30 min) 3.38, NS 0.79, NS 2.20, NS 0.99, NS 0.11, NS 

7 (30-35 min) 3.92, NS 0.96, NS 1.01, NS 0.97, NS 0.62, NS 

8 (35-40 min) 15.00, p ≤ 0.01 0.44, p ≤ 0.05 0.30, NS 0.41, p ≤ 0.01 0.71, NS 
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   (1.29, 11.56)  (1.26, 11.31) 

9 (40-45 min) 36.24, p ≤ 0.001 0.81, NS 2.39, NS 0.96, NS 2.75, NS 

10 (45-50 min) 3.14, NS 0.80, NS 1.98, NS 0.90, NS 2.72, NS 

11 (50-55 min) 6.60, p ≤ 0.05 0.97, NS 0.70, NS 0.94, NS 1.53, NS 

12 (55-60 min) 0.35, NS 0.94, NS 1.21, NS 0.41, p ≤ 0.05 
0.40, NS 

(1.26, 11.34) 
 

Appendix 7.14 Bonferroni Post Hoc Tests for Significant Main Effects of Bupropion 
for Sniff Frequency in Timebins 1-4, 8-9 and 11. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Timebin Bonferroni Post Hoc Tests 

1 (0-5 min) MD = -5.83, SE = 1.74, p ≤ 0.01 

2 (5-10 min) MD = -6.90, SE = 2.48, p ≤ 0.05 

3 (10-15 min) MD = -4.37, SE = 1.67, p ≤ 0.05 

4 (15-20 min) MD = -5.13, SE = 1.36, p ≤ 0.01 

8 (35-40 min) MD = -4.20, SE = 1.08, p ≤ 0.01 

9 (40-45 min) MD = -4.07, SE = 0.68, p ≤ 0.001 

11 (50-55 min) MD = -3.33, SE = 1.30, p ≤ 0.05 
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Appendix 8 STATISTICAL DETAILS FOR EXPERIMENT 7 (CHAPTER 6) – THE  EFFECTS OF 

ACUTE MCPP (0.1, 0.1 AND 3.0 MG/KG) TREATMENT ON FOOD INTAKE, THE MICROSTRUCTURE 

OF FEEDING BEHAVIOUR AND BODYWEIGHT GAIN IN MALE RATS. 
 

Appendix 8.1   Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 

 
1 

3 MD = -4.48, SE = 0.66, p ≤ 0.001 

4 MD = -5.61, SE = 0.78, p ≤ 0.01 

5 MD = -5.87, SE = 1.09, p ≤ 0.01 

 

Appendix 8.2   One  way  repeated  measures  ANOVA  results  for  Total  (1-hour) 
Behavioural Measures. 

Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following which 
the corrected degrees of freedom are stated in brackets. 

Behaviour Mauchly’s W 
F value 

df (3, 27) 

Food Intake 0.42, NS 33.77, p ≤ 0.001 

Eat Frequency 0.48, NS 11.60, p ≤ 0.001 

Eat Duration 0.18, p ≤ 0.05 
0.41, NS 

(1.45, 13.09) 

Eat Bout Length 0.09, p ≤ 0.05 
6.43, p ≤ 0.05 
(1.29, 11.60) 

Eat Rate 0.79, NS 40.15, p ≤ 0.001 

Eat Latency 0.18, p ≤ 0.05 
1.40, NS 

(1.64, 14.74) 

Food ID Latency 0.04, p ≤ 0.05 
18.95, p ≤ 0.001 

(1.22, 10.94) 

Locomotion Frequency 0.31, NS 13.26, p ≤ 0.001 

Locomotion Duration 0.26, NS 7.22, p ≤ 0.01 

Rear Frequency 0.58, NS 2.34, NS 

Rear Duration 0.48, NS 0.27, NS 

Groom Frequency 0.64, NS 2.89, p ≤ 0.05 

Groom Duration 0.28, NS 9.82, p ≤ 0.001 

Scratch Frequency 0.56, NS 1.16, NS 

Scratch Duration 0.51, NS 2.29, NS 

Rest Frequency 0.80, NS 3.13, p ≤ 0.05 

Rest Duration 0.42, NS 1.74, NS 

Sniff Frequency 0.35, NS 5.83, p ≤ 0.01 

Sniff Duration 0.56, NS 0.12, NS 

 

Appendix 8.3   Bonferroni Post Hoc Tests for Significant Treatment Effects of mCPP 
on 1 hour behaviour. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour  Bonferroni Post Hoc Tests 

 
Food Intake 

1.0mg/kg MD = 7.44, SE = 1.58, p ≤ 0.01 

3.0mg/kg MD = 11.06, SE = 0.70, p ≤ 0.001 

 
Eat Frequency 

1.0mg/kg MD = 27.60, SE = 8.43, p ≤ 0.06 

3.0mg/kg MD = 39.30, SE = 6.49, p ≤ 0.001 

 
Eat Bout Length 

1.0mg/kg MD = -5.08, SE = 1.54, p ≤ 0.06 

3.0mg/kg MD = -12.12, SE = 3.73, p ≤ 0.06 

 
Eat Rate 

1.0mg/kg MD = 0.71, SE = 0.10, p ≤ 0.001 

3.0mg/kg MD = 1.08, SE = 0.10, p ≤ 0.001 

Food ID Latency 3.0mg/kg MD = -46.29, SE = 8.42, p ≤ 0.01 
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Locomotion Frequency 3.0mg/kg MD = 67.10, SE = 14.24, p ≤ 0.01 

Locomotion Duration 3.0mg/kg MD = 51.39, SE = 15.74, p ≤ 0.06 

Groom Duration 3.0mg/kg MD = -156.31, SE = 20.12, p ≤ 0.001 

Sniff Frequency 3.0mg/kg MD = 70.00, SE = 16.88, p ≤ 0.01 

 

Appendix 8.4   Periodic (Timebin) Behavioural Analyses. 

 
Behaviour 

Main Effect of Time Time x Treatment Interaction 

F Value 
df (11,99) 

F Value 
df (33,297) 

Eat Frequency 43.07, p ≤ 0.001 4.97, p ≤ 0.001 

Eat Duration 8.00, NS 1.80, p ≤ 0.01 

Locomotion Frequency 28.96, p ≤ 0.001 3.13, p ≤ 0.001 

Locomotion Duration 23.35, p ≤ 0.001 1.82, p ≤ 0.01 

Rear Frequency 21.50, p ≤ 0.001 3.29, p ≤ 0.001 

Rear Duration 4.61, p ≤ 0.001 1.77, p ≤ 0.01 

Groom Frequency 1.17, NS 1.41, NS 

Groom Duration 0.74, NS 1.90, p ≤ 0.01 

Scratch Frequency 1.02, NS 1.74, p ≤ 0.01 

Scratch Duration 1.78, NS 1.46, p ≤ 0.05 

Rest Frequency 11.29, p ≤ 0.001 1.02, NS 

Rest Duration 8.20, p ≤ 0.001 1.03, NS 

Sniff Frequency 32.64, p ≤ 0.001 4.80, p ≤ 0.001 

Sniff Duration 3.13, p ≤ 0.001 1.01, NS 

 

Appendix 8.5   Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Eat Frequency and Eat Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
Timebin 

Eat Frequency Eat Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.42, NS 17.51, p ≤ 0.001 0.58, NS 1.78, NS 

2 (5-10 min) 0.49, NS 23.69, p ≤ 0.001 0.51, NS 2.57, NS 

3 (10-15 min) 0.52, NS 3.35, p ≤ 0.05 0.54, NS 1.92, NS 

4 (15-20 min) 0.45, NS 2.28, NS 0.23, p ≤ 0.05 
1.06, NS 

(1.79, 16.07) 

5 (20-25 min) 0.42, NS 1.79, NS 0.35, NS 0.28, NS 

6 (25-30 min) 0.61, NS 1.51, NS 0.26, NS 4.33, p ≤ 0.01 

7 (30-35 min) 0.34, NS 3.50, p ≤ 0.05 0.43, NS 1.38, NS 

8 (35-40 min) 0.61, NS 0.64, NS 0.35, NS 0.68, NS 

9 (40-45 min) 0.67, NS 0.31, NS 0.17, p ≤ 0.05 
1.35, NS 

(1.49, 13.41) 

10 (45-50 min) 0.22, NS 1.13, NS 0.53, NS 1.11, NS 

11 (50-55 min) 0.58, NS 0.87, NS 0.82, NS 1.35, NS 

12 (55-60 min) 0.23, NS 0.92, NS 0.58, NS 0.31, NS 
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Appendix 8.6   Bonferroni Post Hoc Tests for Significant Treatment Effects of Eat 
Frequency for Timebin 1-3 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
Eat Frequency 

1 (0-5 min) 3.0mg/kg MD = 12.70, SE = 2.29, p ≤ 0.01 

 
2 (5-10min) 

1.0mg/kg MD = 8.30, SE = 1.10, p ≤ 0.001 

3.0mg/kg MD = 9.80, SE = 1.19, p ≤ 0.001 

3 (10-15min) 3.0mg/kg MD = 6.10, SE = 1.25, p ≤ 0.01 

 

Appendix 8.7   Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Locomotion Frequency and Locomotion Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
Timebin 

Locomotion Frequency Locomotion Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.76, NS 19.47, p ≤ 0.001 0.21, p ≤ 0.05 9.41, p ≤ 0.01 

2 (5-10 min) 0.71, NS 7.34, p ≤ 0.001 0.90, NS 6.10, p ≤ 0.01 

3 (10-15 min) 0.74, NS 4.25, p ≤ 0.01 0.81, NS 1.27, NS 

4 (15-20 min) 0.81, NS 6.18, p ≤ 0.01 0.61, NS 2.79, p ≤ 0.06 

5 (20-25 min) 0.20, p ≤ 0.05 
5.12, p ≤ 0.01 
(2.07, 18.64) 

0.73, NS 3.21, p ≤ 0.05 

6 (25-30 min) 0.37, NS 3.02, p ≤ 0.05 0.52, NS 1.92, NS 

7 (30-35 min) 0.42, NS 0.62, NS 0.66, NS 0.25, NS 

8 (35-40 min) 0.49, NS 2.02, NS 0.09, p ≤ 0.05 
1.99, NS 

(1.38, 12.41) 

9 (40-45 min) 0.37, NS 0.37, NS 0.67, NS 0.48, NS 

10 (45-50 min) 0.93, NS 0.19, NS 0.96, NS 0.48, NS 

11 (50-55 min) 0.67, NS 0.17, NS 0.61, NS 0.05, NS 

12 (55-60 min) 0.29, NS 0.04, NS 0.43, NS 0.01, NS 

 

Appendix 8.8 Bonferroni Post Hoc Tests for Significant Treatment Effects of 
Locomotion Frequency for Timebin 1-3, and Locomotion Duration for 
Timebin 1 and 2. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
Locomotion Frequency 

1 (0-5 min) 3.0mg/kg MD = 22.90, SE = 2.67, p ≤ 0.001 

2 (5-10 min) 3.0mg/kg MD = 8.40, SE = 1.65, p ≤ 0.01 

3 (10-15 min) 3.0mg/kg MD = 7.30, SE = 2.03, p ≤ 0.05 

 
Locomotion Duration 

1 (0-5min) 3.0mg/kg MD = 15.95, SE = 2.99, p ≤ 0.01 

2 (5-10 min) 3.0mg/kg MD = 7.32, SE = 1.85, p ≤ 0.05 

 

Appendix 8.9   Follow up ANOVAs for the significant time x treatment interactions 
for Rear Frequency and Rear Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
Timebin 

Rear Frequency Rear Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.86, NS 12.89, p ≤ 0.001 0.85, NS 3.35, p ≤ 0.05 

2 (5-10 min) 0.39, NS 2.28, NS 0.70, NS 0.55, NS 
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3 (10-15 min) 0.76, NS 2.73, p ≤ 0.06 0.67, NS 0.85, NS 

4 (15-20 min) 0.37, NS 3.35, p ≤ 0.05 0.29, NS 1.49, NS 

5 (20-25 min) 0.60, NS 0.98, NS 0.66, NS 1.29, NS 

6 (25-30 min) 0.64, NS 1.89, NS 0.31, NS 1.85, NS 

7 (30-35 min) 0.53, NS 0.54, NS 0.40, NS 0.18, NS 

8 (35-40 min) 0.51, NS 0.14, NS 0.75, NS 0.31, NS 

9 (40-45 min) 0.90, NS 0.30, NS 0.69, NS 1.68, NS 

10 (45-50 min) 0.60, NS 0.77, NS 0.75, NS 1.67, NS 

11 (50-55 min) 0.21, p ≤ 0.05 
1.77, NS 

(1.80, 16.16) 
0.61, NS 2.12, NS 

12 (55-60 min) 0.55, NS 1.13, NS 0.17, p ≤ 0.05 
2.31, NS 

(1.79, 16.07) 
 

Appendix 8.10 Bonferroni Post Hoc Tests for Significant Treatment Effects of Rear 
Frequency for Timebin 1 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

Rear Frequency 1 (0-5 min) 3.0mg/kg MD = 19.80, SE = 2.84, p ≤ 0.001 

 

Appendix 8.11 Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Scratch Frequency, and Groom Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
Timebin 

Scratch Frequency Groom Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.26, NS 0.97, NS 0.20, p ≤ 0.05 
6.81, p ≤ 0.01 
(1.49, 13.42) 

2 (5-10 min) 0.75, NS 1.28, NS 0.18, p ≤ 0.05 
3.79, p ≤ 0.05 
(1.93, 17.32) 

3 (10-15 min) 0.15, NS 1.97, NS 0.53, NS 5.66, p ≤ 0.01 

4 (15-20 min) 0.38, NS 0.52, NS 0.41, NS 2.75, p ≤ 0.06 

5 (20-25 min) 0.19, p ≤ 0.05 
1.85, NS 

(1.60, 14.43) 
0.52, NS 1.52, NS 

6 (25-30 min) 0.22, p ≤ 0.05 
0.12, NS 

(1.64, 14.74) 
0.27, NS 1.17, NS 

7 (30-35 min) 0.19, p ≤ 0.05 
2.13, NS 

(1.62, 14.55) 
0.62, NS 1.65, NS 

8 (35-40 min) 0.42, NS 1.42, NS 0.23, p ≤ 0.05 
2.70, NS 

(1.74, 15.67) 

9 (40-45 min) 0.57, NS 0.62, NS 0.28, NS 1.59, NS 

10 (45-50 min) 0.12, NS 1.66, NS 0.35, NS 1.57, NS 

11 (50-55 min) 0.21, NS 1.96, NS 0.71, NS 0.26, NS 

12 (55-60 min) 0.30, NS 2.83, p ≤ 0.05 0.21, p ≤ 0.05 
0.86, NS 

(1.75, 15.72) 
 

Appendix 8.12 Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Sniff Frequency. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported. 

 
Timebin 

Sniff Frequency 

Mauchly’s W 
F value 

df (3, 27) 

1 (0-5 min) 0.52, NS 30.19, p ≤ 0.001 

2 (5-10 min) 0.26, NS 4.86, p ≤ 0.01 

3 (10-15 min) 0.67, NS 4.23, p ≤ 0.05 
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4 (15-20 min) 0.71, NS 2.94, p ≤ 0.05 

5 (20-25 min) 0.68, NS 3.67, p ≤ 0.05 

6 (25-30 min) 0.29, NS 4.17, p ≤ 0.01 

7 (30-35 min) 0.58, NS 0.33, NS 

8 (35-40 min) 0.53, NS 1.15, NS 

9 (40-45 min) 0.73, NS 0.45, NS 

10 (45-50 min) 0.49, NS 0.75, NS 

11 (50-55 min) 0.75, NS 1.95, NS 

12 (55-60 min) 0.34, NS 0.53, NS 

 
 

Appendix 8.13 Bonferroni Post Hoc Tests for Significant Treatment Effects of Groom 
Duration for Timebin 1-3 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
Groom Duration 

1 (0-5 min) 3.0mg/kg MD = -36.38, SE = 10.06, p ≤ 0.05 

2 (5-10 min) 3.0mg/kg MD = -32.46, SE = 7.76, p ≤ 0.01 

3 (10-15 min) 3.0mg/kg MD = -44.47, SE = 11.88, p ≤ 0.05 

 

 
Sniff Frequency 

1 (0-5 min) 3.0mg/kg MD = 26.90, SE = 1.98, p ≤ 0.001 

2 (5-10 min) 3.0mg/kg MD = 13.40, SE = 2.51, p ≤ 0.01 

3 (10-15 min) 3.0mg/kg MD = 10.10, SE = 2.60, p ≤ 0.05 
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Appendix 9 STATISTICAL DETAILS FOR EXPERIMENT 8 (CHAPTER 6) – THE  EFFECTS OF 

ACUTE MCPP (0.1 MG/KG) AND NALTREXONE (0.1 AND 1.0 MG/KG) TREATMENT, ALONE AND IN 

COMBINATION, ON FOOD INTAKE, THE MICROSTRUCTURE OF FEEDING BEHAVIOUR AND 

BODYWEIGHT GAIN IN MALE RATS. 

 
Appendix 9.1   Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 

 
1 

2 MD = -6.56, SE = 0.78, p ≤ 0.001 

3 MD = -10.61, SE = 1.48, p ≤ 0.001 

4 MD = -1.83, SE = 1.83, p ≤ 0.001 

5 MD = -12.57, SE = 1.88, p ≤ 0.001 

 

 
2 

3 MD = -4.05, SE = 0.97, p ≤ 0.05 

4 MD = -5.77, SE = 1.41, p ≤ 0.05 

5 MD = -6.01, SE = 1.57, p ≤ 0.05 

 

Appendix 9.2   2 x 3 ANOVA results for Total (1-hour) Behavioural Measures. 
Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following which 
the corrected degrees of freedom are stated in brackets. 

 
Behaviour 

mCPP Naltrexone 
 

mCPP * Naltrexone 

F value 
df (1, 9) 

Mauchly’s W 
F value 
df (2, 18) 

Mauchly’s W 
F value 
df (2, 18) 

Food Intake 24.21, p ≤ 0.001 0.93, NS 29.30, p ≤ 0.001 0.51, NS 1.56, NS 

Eat Frequency 3.07, NS 0.95, NS 5.81, p ≤ 0.01 0.28, p ≤ 0.05 
1.48, NS 

(1.91, 17.20) 

Eat Duration 3.10, NS 0.86, NS 11.63, p ≤ 0.001 0.74, NS 0.77, NS 

Eat Bout Length 3.35, NS 0.89, NS 0.26, NS 0.82, NS 2.67, NS 

Eat Rate 6.70, p ≤ 0.05 0.87, NS 5.59, p ≤ 0.05 0.92, NS 0.85, NS 

Eat Latency 0.30, NS 0.58, NS 0.59, NS 0.70, NS 1.64, NS 

Food ID Latency 0.07, NS 0.91, NS 0.72, NS 0.71, NS 0.25, NS 

Locomotion 
Frequency 

1.66, NS 0.96, NS 3.74, p ≤ 0.05 0.98, NS 3.93, p ≤ 0.05 

Locomotion 
Duration 

8.23, p ≤ 0.01 0.99, NS 2.38, NS 0.94, NS 4.15, NS 

Rear Frequency 0.43, NS 0.81, NS 5.36, p ≤ 0.01 0.90, NS 1.14, NS 

Rear Duration 0.12, NS 0.49, NS 3.01, NS 0.75, NS 0.49, NS 

Groom Frequency 0.43, NS 0.79, NS 4.73, p ≤ 0.05 0.92, NS 0.17, NS 

Groom Duration 3.16, NS 0.90, NS 14.30, p ≤ 0.001 0.82, NS 0.92, NS 

Scratch 
Frequency 

0.33, NS 0.37, p ≤ 0.05 
7.27, p ≤ 0.01 
(1.22, 11.01) 

0.31, p ≤ 0.05 
0.16, NS 

(1.19, 10.67) 

Scratch Duration 0.02, NS 0.10, p ≤ 0.05 
6.88, p ≤ 0.05 
(1.05, 9.46) 

0.26, p ≤ 0.05 
0.63, NS 

(1.15, 10.34) 

Rest Frequency 0.10, NS 0.90, NS 2.20, NS 0.89, NS 0.00, NS 

Rest Duration 0.03, NS 0.89, NS 6.46, p ≤ 0.01 0.64, NS 0.91, NS 

Sniff Frequency 0.80, NS 1.00, NS 7.18, p ≤ 0.01 0.74, NS 1.66, NS 

Sniff Duration 0.29, NS 0.62, NS 7.69, p ≤ 0.01 0.93, NS 2.36, NS 

 

Appendix 9.3   Bonferroni Post Hoc Tests for Significant Treatment Effects of mCPP 
on 1 hour Behaviour. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error). 

Behaviour Bonferroni Post Hoc Tests 

Food Intake MD = 2.71, SE = 0.55, p ≤ 0.001 

Eat Rate MD = 0.16, SE = 0.06, p ≤ 0.05 

Locomotion Duration MD = 20.41, SE = 7.12, p ≤ 0.01 
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Appendix 9.4   Bonferroni  Post  Hoc  Tests  for  Significant  Treatment  Effects  of 
Naltrexone on 1 hour Behaviour. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error). 

Behaviour Bonferroni Post Hoc Tests 

 
Food Intake 

0.1mg/kg MD = 6.48, SE = 1.21, p ≤ 0.001 

1.0mg/kg MD = 6.69, SE = 1.03, p ≤ 0.001 

Eat Frequency 1.0mg/kg MD = 17.85, SE = 6.01, p ≤ 0.05 

 
Eat Duration 

0.1mg/kg MD = 181.29, SE = 54.12, p ≤ 0.05 

1.0mg/kg MD = 204.57, SE = 40.07, p ≤ 0.01 

Eat Rate 0.1mg/kg MD = 0.16, SE = 0.05, p ≤ 0.05 

Rear Frequency 0.1mg/kg MD = 30.60, SE = 8.84, p ≤ 0.05 

 
Groom Duration 

0.1mg/kg MD = 78.88, SE = 25.99, p ≤ 0.05 

1.0mg/kg MD = 140.98, SE = 30.00, p ≤ 0.01 

Scratch Frequency 0.1mg/kg MD = 4.45, SE = 1.47, p ≤ 0.05 

Rest Duration 1.0mg/kg MD = -455.34, SE = 136.44, p ≤ 0.05 

 
Sniff Frequency 

0.1mg/kg MD = 39.15, SE = 12.07, p ≤ 0.05 

1.0mg/kg MD = 41.35, SE = 12.62, p ≤ 0.05 

Sniff Duration 0.1mg/kg MD = -250.91, SE = 45.25, p ≤ 0.001 

 

Appendix 9.5   Periodic (Timebin) Behavioural Analyses. 
 
 

Behaviour 

 
Main Effect of Time 

Time x mCPP 
Interaction 

Time x Naltrexone 
Interation 

mCPP x 
Naltrexone x 

Time Interaction 

F Value 
df (11,99) 

F Value 
df (22, 198) 

F Value 
df (22, 198) 

F Value 
df (22, 198) 

Eat Frequency 72.66, p ≤ 0.001 2.63, p ≤ 0.01 1.50, NS 2.13, p ≤ 0.01 

Eat Duration 19.69, p ≤ 0.001 1.30, NS 2.34, p ≤ 0.001 1.32, NS 

Locomotion 
Frequency 

51.59, p ≤ 0.001 2.19, p ≤ 0.05 1.07, NS 1.52, NS 

Locomotion Duration 31.98, p ≤ 0.001 2.08, p ≤ 0.05 1.20, NS 1.37, NS 

Rear Frequency 33.40, p ≤ 0.001 1.34, NS 0.97, NS 0.95, NS 

Rear Duration 6.16, p ≤ 0.001 1.57, NS 1.06, NS 0.84, NS 

Groom Frequency 0.41, NS 1.59, NS 0.76, NS 0.84, NS 

Groom Duration 1.04, NS 0.62, NS 0.81, NS 0.61, NS 

Scratch Frequency 1.85, p ≤ 0.05 1.00, NS 1.25, NS 0.78, NS 

Scratch Duration 1.22, NS 0.47, NS 1.34, NS 0.45, NS 

Rest Frequency 7.30, p ≤ 0.001 1.66, NS 2.65, p ≤ 0.001 0.91, NS 

Rest Duration 7.98, p ≤ 0.001 2.66, p ≤ 0.01 1.59, p ≤ 0.05 2.49, p ≤ 0.001 

Sniff Frequency 57.99, p ≤ 0.001 2.34, p ≤ 0.01 1.02, NS 1.83, p ≤ 0.01 

Sniff Duration 2.31, p ≤ 0.01 1.96, p ≤ 0.05 1.36, NS 1.95, p ≤ 0.01 
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Appendix 9.6   Follow up ANOVAs for the Significant Time x Treatment Interaction 
for Eat Frequency 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported. 

 
TimeBin 

Main Effect of 
mCPP 

Main Effect of Naltrexone 
 

mCPP x Naltrexone Interaction 

F value 
df (1, 9) 

Mauchly’s 
W 

F value 
df (2, 18) 

Mauchly’s W 
F value 
df (2, 18) 

1 (0-5 min) 5.15, p ≤ 0.05 0.75, NS 0.92, NS 0.98, NS 3.20, p ≤ 0.06 

2 (5-10 min) 9.98, p ≤ 0.01 0.64, NS 3.90, p ≤ 0.05 0.61, NS 4.55, p ≤ 0.05 

3 (10-15 min) 5.46, p ≤ 0.05 0.94, NS 4.50, p ≤ 0.05 0.88, NS 0.63, NS 

4 (15-20 min) 1.47, NS 0.92, NS 2.40, NS 0.66, NS 0.30, NS 

5 (20-25 min) 0.30, NS 0.98, NS 3.44, p ≤ 0.05 0.68, NS 0.97, NS 

6 (25-30 min) 0.23, NS 0.83, NS 5.35, p ≤ 0.01 0.95, NS 1.46, NS 

7 (30-35 min) 0.00, NS 0.84, NS 3.35, p ≤ 0.05 0.82, NS 2.06, NS 

8 (35-40 min) 0.72, NS 0.66, NS 0.56, NS 0.74, NS 6.63, p ≤ 0.01 

9 (40-45 min) 0.20, NS 0.87, NS 1.49, NS 0.60, NS 0.49, NS 

10 (45-50 min) 1.07, NS 0.86, NS 4.22, p ≤ 0.05 0.40, NS 0.40, NS 

11 (50-55 min) 0.43, NS 0.51, NS 0.51, NS 0.98, NS 0.38, NS 

12 (55-60 min) 0.17, NS 0.85, NS 0.16, NS 0.98, NS 1.73, NS 

 

Appendix 9.7   Follow up ANOVAs for the significant time x treatment interaction for 
Eat Duration 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
 

TimeBin 

Main Effect of 
mCPP 

 
Main Effect of Naltrexone 

 
mCPP x Naltrexone 

Interaction 

F value 
df (1, 9) 

Mauchly’s W 
F value 
df (2, 18) 

Mauchly’s 
W 

F value 
df (2, 18) 

1 (0-5 min) 0.29, NS 0.52, NS 0.06, NS 0.89, NS 1.19, NS 

2 (5-10 min) 5.47, p ≤ 0.05 0.99, NS 5.20, p ≤ 0.01 0.79, NS 7.18, p ≤ 0.01 

3 (10-15 min) 5.53, p ≤ 0.05 0.56, NS 12.25, p ≤ 0.001 0.98, NS 0.07, NS 

4 (15-20 min) 1.12, NS 0.61, NS 1.20, NS 0.83, NS 0.62, NS 

5 (20-25 min) 0.24, NS 1.00, NS 4.16, p ≤ 0.05 0.85, NS 0.49, NS 

6 (25-30 min) 0.38, NS 0.85, NS 16.80, p ≤ 0.001 0.79, NS 1.14, NS 

7 (30-35 min) 0.85, NS 0.41, p ≤ 0.05 
1.07, NS 

(1.26, 11.29) 
0.74, NS 1.23, NS 

8 (35-40 min) 0.64, NS 0.24, p ≤ 0.05 
0.86, NS 

(1.13, 10.20) 
0.79, NS 1.15, NS 

9 (40-45 min) 0.08, NS 0.29, p ≤ 0.05 
0.93, NS 

(1.17, 10.50) 
0.49, NS 1.18, NS 

10 (45-50 min) 1.34, NS 0.87, NS 5.17, p ≤ 0.01 0.63, NS 1.20, NS 

11 (50-55 min) 0.02, NS 0.81, NS 0.16, NS 0.67, NS 1.55, NS 

12 (55-60 min) 0.52, NS 0.91, NS 1.73, NS 0.84, NS 0.69, NS 
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Appendix 9.8   Bonferroni Post Hoc Tests for Significant Main Effects of mCPP for 
Eat Frequency and Eat Duration for Timebins 1-3. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

 
Timebin 

 Bonferroni Post Hoc Tests 

 Eat Frequency  Eat Duration 

1 (0-5 min) MD = 2.90, SE = 1.28, p ≤ 0.05  

2 (5-10 min) MD = 3.03, SE = 0.96, p ≤ 0.05 MD = 31.56, SE = 13.50, p ≤ 0.05 

3 (10-15 min) MD = 1.60, SE = 0.69, p ≤ 0.05 MD = 19.14, SE = 8.14, p ≤ 0.05 

 

Appendix 9.9   Bonferroni Post Hoc Tests for Significant Main Effects of Naltrexone 
for Eat Frequency and Eat Duration for Timebins 2, 3 and 6. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

 
Timebin 

 Bonferroni Post Hoc Tests 

 Eat Frequency  Eat Duration 

2 (5-10 min)   0.1mg/kg: MD = 34.39, SE = 10.60, p ≤ 0.05 

 

3 (10-15 min)   0.1mg/kg: MD = 52.98, SE = 13.57, p ≤ 0.05 
1.0mg/kg: MD = 62.35, SE = 17.04, p ≤ 0.05 

 

6 (25-30 min) 
 

0.1mg/kg: MD = 2.70, SE = 0.90, p ≤ 0.05 
0.1mg/kg: MD = 41.66, SE = 9.02, p ≤ 0.01 
1.0mg/kg: MD = 44.09, SE = 6.91, p ≤ 0.01 

 

Appendix 9.10 Follow up ANOVAs for the Significant Time x Treatment Interaction 
for Locomotion Frequency 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
TimeBin 

Main Effect of 
mCPP 

Main Effect of Naltrexone 
 

mCPP x Naltrexone Interaction 

F value 
df (1, 9) 

Mauchly’s 
W 

F value 
df (2, 18) 

Mauchly’s W 
F value 
df (2, 18) 

1 (0-5 min) 0.78, NS 0.99, NS 2.78, NS 0.97, NS 1.24, NS 

2 (5-10 min) 2.09, NS 0.98, NS 0.45, NS 0.79, NS 2.78, NS 

3 (10-15 min) 1.57, NS 0.72, NS 1.20, NS 0.98, NS 3.60, p ≤ 0.05 

4 (15-20 min) 3.86, NS 0.88, NS 1.62, NS 0.93, NS 2.96, NS 

5 (20-25 min) 3.71, NS 0.87, NS 1.92, NS 0.63, NS 0.21, NS 

6 (25-30 min) 5.19, p ≤ 0.05 0.86, NS 1.98, NS 0.55, NS 0.67, NS 

7 (30-35 min) 0.31, NS 0.55, NS 2.08, NS 0.48, p ≤ 0.05 
2.90, NS 

(1.32, 11.85) 

8 (35-40 min) 0.04, NS 0.88, NS 2.79, NS 0.97, NS 0.76, NS 

9 (40-45 min) 2.76, NS 0.99, NS 1.58, NS 0.44, p ≤ 0.05 
3.46, NS 

(1.28, 11.51) 

10 (45-50 min) 4.01, NS 0.80, NS 0.68, NS 0.99, NS 3.41, p ≤ 0.05 

11 (50-55 min) 0.00, NS 0.84, NS 0.28, NS 0.80, NS 0.22, NS 

12 (55-60 min) 3.36, NS 0.83, NS 1.05, NS 0.82, NS 7.77, p ≤ 0.01 



-37- Appendices  
 
 

Appendix 9.11 Follow up ANOVAs for the Significant Time x Treatment Interaction 
for Locomotion Duration 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
TimeBin 

Main Effect of 
mCPP 

Main Effect of Naltrexone 
 

mCPP x Naltrexone Interaction 

F value 
df (1, 9) 

Mauchly’s W 
F value 
df (2, 18) 

Mauchly’s W 
F value 

df (2, 18) 

1 (0-5 min) 4.67, p ≤ 0.06 0.97, NS 3.47, p ≤ 0.06 0.87, NS 1.14, NS 

2 (5-10 min) 4.57, NS 0.95, NS 0.06, NS 0.88, NS 0.52, NS 

3 (10-15 min) 5.48, p ≤ 0.05 0.49, NS 1.62, NS 0.94, NS 2.38, NS 

4 (15-20 min) 2.70, NS 0.98, NS 2.14, NS 0.91, NS 2.23, NS 

5 (20-25 min) 6.56, p ≤ 0.05 0.80, NS 1.56, NS 0.34, p ≤ 0.05 
1.36, NS 

(1.21, 10.87) 

6 (25-30 min) 3.25, NS 0.29, p ≤ 0.05 
0.04, NS 

(1.17, 10.55) 
0.85, NS 5.14, p ≤ 0.01 

7 (30-35 min) 1.04, NS 0.65, NS 1.47, NS 0.40, p ≤ 0.05 
1.44, NS 

(1.25, 11.23) 

8 (35-40 min) 0.01, NS 0.96, NS 2.08, NS 0.86, NS 0.68, NS 

9 (40-45 min) 2.43, NS 0.97, NS 0.41, NS 0.68, NS 2.39, NS 

10 (45-50 min) 2.72, NS 0.44, p ≤ 0.05 
0.45, NS 

(1.29, 11.57) 
0.54, NS 3.74, p ≤ 0.05 

11 (50-55 min) 0.25, NS 0.76, NS 0.15, NS 0.89, NS 0.20, NS 

12 (55-60 min) 4.22, NS 0.63, NS 2.71, NS 0.63, NS 3.14, p ≤ 0.06 

 

Appendix 9.12 Bonferroni Post Hoc Tests for Significant Main Effects of mCPP for 
Locomotion Frequency and Locomotion Duration for Timebins 3, 5 and 
6. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

Timebin 
Bonferroni Post Hoc Tests 

Locomotion Frequency Locomotion Duration 

3 (10-15 min)  MD = 4.00, SE = 1.71, p ≤ 0.05 

5 (20-25 min)  MD = 3.94, SE = 1.54, p ≤ 0.05 

6 (25-30 min) MD = 3.17, SE = 1.39, p ≤ 0.05  
 

Appendix 9.13 Follow up ANOVAs for the Significant Time x Treatment Interaction 
for Rest Frequency 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
 

TimeBin 

Main Effect of 
mCPP 

 
Main Effect of Naltrexone 

 
mCPP x Naltrexone 

Interaction 

F value 
df (1, 9) 

Mauchly’s W 
F value 

df (2, 18) 
Mauchly’s 

W 
F value 
df (2, 18) 

1 (0-5 min) 2.14, NS 0.88, NS 1.36, NS 0.88, NS 1.36, NS 

2 (5-10 min) 4.62, p ≤ 0.06 0.58, NS 1.49, NS 0.58, NS 1.49, NS 

3 (10-15 min) 2.72, NS 0.58, NS 0.43, NS 0.95, NS 0.45, NS 

4 (15-20 min) 1.35, NS 0.41, p ≤ 0.05 
6.84, p ≤ 0.01 
(1.25, 11.28) 

0.63, NS 0.44, NS 

5 (20-25 min) 0.19, NS 0.99, NS 6.82, p ≤ 0.01 0.95, NS 0.46, NS 

6 (25-30 min) 1.92, NS 0.79, NS 6.21, p ≤ 0.01 0.55, NS 0.53, NS 

7 (30-35 min) 0.56, NS 0.85, NS 0.39, NS 0.75, NS 0.13, NS 

8 (35-40 min) 2.95, NS 0.85, NS 0.40, NS 0.64, NS 2.30, NS 

9 (40-45 min) 1.32, NS 0.94, NS 0.34, NS 0.96, NS 0.19, NS 
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10 (45-50 min) 0.07, NS 0.83, NS 2.98, NS 0.91, NS 1.87, NS 

11 (50-55 min) 2.73, NS 0.85, NS 1.55, NS 0.51, NS 0.73, NS 

12 (55-60 min) 0.64, NS 0.86, NS 0.17, NS 0.92, NS 0.98, NS 

 

Appendix 9.14 Follow up ANOVAs for the Significant Time x Treatment Interaction 
for Rest Duration 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
TimeBin 

Main Effect of 
mCPP 

Main Effect of Naltrexone 
 

mCPP x Naltrexone Interaction 

F value 
df (1, 9) 

Mauchly’s 
W 

F value 
df (2, 18) 

Mauchly’s W 
F value 
df (2, 18) 

1 (0-5 min) 2.15, NS 0.50, NS 0.91, NS 0.50, NS 0.91, NS 

2 (5-10 min) 2.43, NS 0.56, NS 1.19, NS 0.56, NS 1.19, NS 

3 (10-15 min) 5.09, p ≤ 0.05 0.73, NS 0.84, NS 0.63, NS 1.20, NS 

4 (15-20 min) 4.27, p ≤ 0.06 0.83, NS 3.14, p ≤ 0.06 0.75, NS 0.21, NS 

5 (20-25 min) 1.39, NS 0.95, NS 4.93, p ≤ 0.05 0.57, NS 1.78, NS 

6 (25-30 min) 0.87, NS 0.71, NS 5.88, p ≤ 0.05 0.46, p ≤ 0.05 
1.16, NS 

(1.30, 11.65) 

7 (30-35 min) 0.01, NS 0.81, NS 8.56, p ≤ 0.01 0.89, NS 1.30, NS 

8 (35-40 min) 0.48, NS 0.97, NS 1.89, NS 0.74, NS 1.45, NS 

9 (40-45 min) 4.63, p ≤ 0.06 0.89, NS 2.71, NS 0.85, NS 0.62, NS 

10 (45-50 min) 4.35, p ≤ 0.06 0.91, NS 1.09, NS 0.88, NS 2.19, NS 

11 (50-55 min) 0.15, NS 0.51, NS 0.20, NS 0.48, NS 2.83, NS 

12 (55-60 min) 1.80, NS 0.73, NS 1.40, NS 0.09, NS 5.08, p ≤ 0.01 

 

Appendix 9.15 Bonferroni Post Hoc Tests for Significant Main Effects of mCPP for 
Rest Duration in Timebin 3. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Timebin Bonferroni Post Hoc Tests 

3 (10-15 min) MD = -21.81, SE = 9.67, p ≤ 0.05 

 

Appendix 9.16 Bonferroni Post Hoc Tests for Significant Main Effects of Naltrexone 
for Rest Frequency and Rest Duration. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

 
Timebin 

 Bonferroni Post Hoc Tests 

 Rest Frequency  Rest Duration 

4 (15-20 min) 1.0mg/kg: MD = -1.95, SE = 0.62, p ≤ 0.05  

5 (20-25 min) 
0.1mg/kg: MD = -1.50, SE = 0.49, p ≤ 0.05 
1.0mg/kg: MD = -1.55, SE = 0.46, p ≤ 0.05 

 

6 (25-30 min) 1.0mg/kg: MD = -2.10, SE = 0.67, p ≤ 0.05 1.0mg/kg: MD = -92.12, SE = 23.17, p ≤ 0.01 

7 (30-35 min)   1.0mg/kg: MD = -95.41, SE = 22.65, p ≤ 0.01 
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Appendix 9.17 Follow up ANOVAs for the significant time x treatment interaction for 
Sniff Frequency 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported. 

 
TimeBin 

Main Effect of 
mCPP 

Main Effect of Naltrexone 
 

mCPP x Naltrexone Interaction 

F value 
df (1, 9) 

Mauchly’s 
W 

F value 
df (2, 18) 

Mauchly’s 
W 

F value 
df (2, 18) 

1 (0-5 min) 4.85, p ≤ 0.06 0.56, NS 2.05, NS 0.96, NS 2.30, NS 

2 (5-10 min) 2.56, NS 1.00, NS 3.83, p ≤ 0.05 0.96, NS 3.65, p ≤ 0.05 

3 (10-15 min) 1.74, NS 0.54, NS 0.97, NS 0.98, NS 3.25, p ≤ 0.06 

4 (15-20 min) 2.43, NS 0.86, NS 2.94, NS 0.62, NS 0.25, NS 

5 (20-25 min) 0.24, NS 0.72, NS 2.20, NS 0.94, NS 0.06, NS 

6 (25-30 min) 0.91, NS 0.95, NS 3.93, p ≤ 0.05 0.03, NS 0.31, NS 

7 (30-35 min) 0.00, NS 0.97, NS 4.90, p ≤ 0.05 0.61, NS 0.81, NS 

8 (35-40 min) 0.01, NS 0.64, NS 2.20, NS 0.84, NS 1.78, NS 

9 (40-45 min) 1.39, NS 0.98, NS 1.97, NS 0.65, NS 0.77, NS 

10 (45-50 min) 2.68, NS 0.78, NS 2.20, NS 0.99, NS 0.63, NS 

11 (50-55 min) 0.33, NS 0.83, NS 0.28, NS 0.94, NS 0.25, NS 

12 (55-60 min) 1.20, NS 0.57, NS 1.51, NS 0.80, NS 4.44, p ≤ 0.05 

 

Appendix 9.18 Follow up ANOVAs for the significant time x treatment interaction for 
Sniff Duration 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
TimeBin 

Main Effect of 
mCPP 

Main Effect of Naltrexone 
 

mCPP x Naltrexone Interaction 

F value 
df (1, 9) 

Mauchly’s W 
F value 
df (2, 18) 

Mauchly’s W 
F value 
df (2, 18) 

1 (0-5 min) 0.01, NS 0.22, p ≤ 0.05 
0.33, NS 

(1.13, 10.13) 
0.71, NS 0.61, NS 

2 (5-10 min) 1.76, NS 0.77, NS 4.63, p ≤ 0.05 0.60, NS 1.24, NS 

3 (10-15 min) 0.13, NS 0.78, NS 16.97, p ≤ 0.001 0.99, NS 2.34, NS 

4 (15-20 min) 0.13, NS 0.97, NS 0.12, NS 0.65, NS 1.26, NS 

5 (20-25 min) 0.10, NS 0.71, NS 3.72, p ≤ 0.05 0.83, NS 2.11, NS 

6 (25-30 min) 4.56, p ≤ 0.06 0.67, NS 0.91, NS 0.81, NS 0.71, NS 

7 (30-35 min) 0.06, NS 0.89, NS 2.54, NS 0.74, NS 0.51, NS 

8 (35-40 min) 0.23, NS 0.88, NS 1.59, NS 0.85, NS 0.55, NS 

9 (40-45 min) 5.09, p ≤ 0.06 0.86, NS 2.30, NS 0.97, NS 1.39, NS 

10 (45-50 min) 4.08, NS 0.99, NS 1.21, NS 0.70, NS 1.06, NS 

11 (50-55 min) 0.01, NS 0.59, NS 0.69, NS 0.32, p ≤ 0.05 
1.74, NS 

(1.19, 10.70) 

12 (55-60 min) 1.76, NS 0.44, p ≤ 0.05 
0.94, NS 

(1.28,11.52) 
0.86, NS 8.46, p ≤ 0.01 

 

Appendix 9.19 Bonferroni Post Hoc Tests for Significant Main Effects of Naltrexone 
for Sniff Frequency and Sniff Duration. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 
 

Timebin 
Bonferroni Post Hoc Tests 

Sniff Frequency Sniff Duration 

2 (5-10 min)  0.1mg/kg: MD = -34.93, SE = 11.32, p ≤ 0.05 

3 (10-15 min)  0.1mg/kg: MD = -49.20, SE = 13.62, p ≤ 0.05 
1.0mg/kg: MD = -65.13, SE = 8.78, p ≤ 0.001 

7 (30-35 min) 1.0mg/kg: MD = 6.80, SE = 2.29, p ≤ 0.05  
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Appendix 10 STATISTICAL DETAILS FOR EXPERIMENT 9 (CHAPTER 7) – THE EFFECTS 

OF ACUTE EXENDIN-4 (0.025, 0.25 AND 2.5 μG/KG) TREATMENT ON FOOD 

INTAKE, THE MICROSTRUCTURE OF FEEDING BEHAVIOUR AND BODYWEIGHT 

GAIN IN MALE RATS. 
 

 
Appendix 10.1 Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 

 
1 

2 MD = -2.42, SE = 0.50, p ≤ 0.01 

3 MD = -5.40, SE = 1.05, p ≤ 0.01 

5 MD = -8.23, SE = 1.00, p ≤ 0.001 

2 5 MD = -5.81, SE  = 0.82, p ≤ 0.001 

 

Appendix 10.2 3 x 2 way ANOVA results for Total (1-hour) Behavioural Measures. 
A mauchly’s value is not provided for the main effect of Naltrexone because this factor has only two 
levels. Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported, following 
which the corrected degrees of freedom are stated in brackets. 

 

 
Behaviour 

 Main effect of Exendin-4 

 Mauchly’s W F value 
df (3, 27) 

Food Intake 0.56, NS  48.89, p ≤ 0.001 

Eat Frequency 0.50, NS  22.68, p ≤ 0.001 

Eat Duration 0.43, NS  3.32, p ≤ 0.05 

Eat Bout Length 0.39, NS  15.34, p ≤ 0.001 

Eat Rate 0.05, p ≤ 0.05 
15.18, p ≤ 0.01 
(1.21, 10.89) 

Eat Latency 0.14, p ≤ 0.05 
2.27, NS 

(1.92, 17.28) 

Food ID Latency 0.10, p ≤ 0.05 
4.68, p ≤ 0.05 
(1.73, 15.53) 

Locomotion Frequency 0.47, NS  46.69, p ≤ 0.001 

Locomotion Duration 0.67, NS  30.88, p ≤ 0.001 

Rear Frequency 0.47, NS  45.89, p ≤ 0.001 

Rear Duration 0.49, NS  32.85, p ≤ 0.001 

Groom Frequency 0.66, NS  23.49, p ≤ 0.001 

Groom Duration 0.54, NS  18.51, p ≤ 0.001 

Scratch Frequency 0.15, p ≤ 0.05 
12.72, p ≤ 0.001 

(1.59, 14.33) 

Scratch Duration 0.09, p ≤ 0.05 
5.45, p ≤ 0.05 
(1.37, 12.30) 

Rest Frequency 0.65, NS  4.43, p ≤ 0.01 

Rest Duration 0.42, NS  31.45, p ≤ 0.001 

Sniff Frequency 0.55, NS  63.57, p ≤ 0.001 

Sniff Duration 0.58, NS  9.42, p ≤ 0.001 

 
 

Appendix 10.3 Bonferroni  Post  Hoc  Tests  for  Significant  Treatment  Effects  of 
Exendin-4 on 1 hour Behaviour. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour  Bonferroni Post Hoc Tests 

 
Food Intake 

0.25µg/kg MD = 7.50, SE = 1.17, p ≤ 0.001 

2.5µg/kg MD = 15.93, SE = 1.73, p ≤ 0.001 

 
Eat Frequency 

0.25µg/kg MD = 34.10, SE = 7.02, p ≤ 0.01 

2.5µg/kg MD = 54.50, SE = 9.26, p ≤ 0.001 
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Eat bout length 
0.25µg/kg MD = -3.10, SE = 0.74, p ≤ 0.05 

2.5µg/kg MD = -7.92, SE = 1.14, p ≤ 0.001 

 
Eat Rate 

0.25µg/kg MD = 0.50, SE – 0.13, p ≤ 0.05 

2.5µg/kg MD = 1.36, SE = 0.15, p ≤ 0.001 

 
Locomotion Frequency 

0.25µg/kg MD = 65.80, SE = 15.25, p ≤ 0.05 

2.5µg/kg MD = 182.90, SE = 10.41, p ≤ 0.001 

Locomotion Duration 2.5µg/kg MD = 136.68, SE = 11.89, p ≤ 0.001 

 
Rear Frequency 

0.25µg/kg MD = 105.00, SE = 18.87, p ≤ 0.01 

2.5µg/kg MD = 191.00, SE = 14.49, p ≤ 0.001 

 
Rear Duration 

0.25µg/kg MD = 386.17, SE = 70.14, p ≤ 0.01 

2.5µg/kg MD = 722.60, SE = 85.92, p ≤ 0.001 

 
Groom Frequency 

0.25µg/kg MD = 8.20, SE = 2.39, p ≤ 0.05 

2.5µg/kg MD = 19.90, SE = 2.10, p ≤ 0.001 

Groom Duration 2.5µg/kg MD = 225.79, SE = 38.99, p ≤ 0.01 

Scratch Frequency 2.5µg/kg MD = 6.70, SE = 1.45, p ≤ 0.01 

Rest Frequency 2.5µg/kg MD = -10.10, SE = 2.57, p ≤ 0.05 

 
Rest Duration 

0.25µg/kg MD = -588.72, SE = 116.64, p ≤ 0.01 

2.5µg/kg MD = -1626.05, SE = 154.92, p ≤ 0.001 

 
Sniff Frequency 

0.25µg/kg MD = 120.50, SE = 20.63, p ≤ 0.001 

2.5µg/kg MD = 231, 10, SE = 17.02, p ≤ 0.001 

Sniff Duration 2.5µg/kg MD = 453.03, SE = 91.33, p ≤ 0.01 

 

Appendix 10.4 Periodic (Timebin) Behavioural Analyses. 

 
Behaviour 

Main Effect of Time Time x Treatment Interaction 

F Value 
df (11,99) 

F Value 
df (33,297) 

Eat Frequency 58.67, p ≤ 0.001 4.86, p ≤ 0.001 

Eat Duration 35.87, p ≤ 0.001 3.28, p ≤ 0.001 

Locomotion Frequency 33.24, p ≤ 0.001 6.79, p ≤ 0.001 

Locomotion Duration 23.43, p ≤ 0.001 4.96, p ≤ 0.001 

Rear Frequency 18.16, p ≤ 0.001 6.43, p ≤ 0.001 

Rear Duration 3.23, p ≤ 0.001 1.87, p ≤ 0.01 

Groom Frequency 0.85, NS 1.33, NS 

Groom Duration 2.36, p ≤ 0.01 1.69, p ≤ 0.01 

Scratch Frequency 0.28, NS 0.71, NS 

Scratch Duration 0.86, NS 1.08, NS 

Rest Frequency 6.31, p ≤ 0.001 1.56, p ≤ 0.05 

Rest Duration 7.88, p ≤ 0.001 3.52, p ≤ 0.001 

Sniff Frequency 36.69, p ≤ 0.001 7.09, p ≤ 0.001 

Sniff Duration 1.57, NS 3.22, p ≤ 0.001 
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Appendix 10.5 Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Eat Frequency and Eat Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 

 
Timebin 

Eat Frequency  Eat Duration 

 Mauchly’s W F value 
df (3, 27) 

Mauchly’s W F value 
df (3, 27) 

1 (0-5 min) 0.38, NS 14.61, p ≤ 0.001 0.42, NS  2.66, NS 

2 (5-10 min) 0.64, NS 14.33, p ≤ 0.001 0.35, NS  5.15, p ≤ 0.01 

3 (10-15 min) 0.67, NS 13.57, p ≤ 0.001 0.48, NS  7.02, p ≤ 0.001 

4 (15-20 min) 0.10, p ≤ 0.05 
6.10, p ≤ 0.05 
(1.40, 12.55) 

0.13, p ≤ 0.05 
6.87, p ≤ 0.01 
(1.88, 16.95) 

5 (20-25 min) 0.23, p ≤ 0.05 
6.34, p ≤ 0.05 
(1.56, 14.00) 

0.33, NS  2.80, p ≤ 0.06 

6 (25-30 min) 0.47, NS 11.55, p ≤ 0.001 0.43, NS  4.91, p ≤ 0.01 

7 (30-35 min) 0.35, NS 8.93, p ≤ 0.001 0.64, NS  1.15, NS 

8 (35-40 min) 0.34, NS 0.81, NS 0.17, p ≤ 0.05 
1.01, NS 

(1.45, 13.06) 

9 (40-45 min) 0.45, NS 0.21, NS 0.20, p ≤ 0.05 
0.38, NS 

(1.84, 16.54) 

10 (45-50 min) 0.26, NS 2.48, NS 0.08, p ≤ 0.05 
1.76, NS 

(1.35, 12.16) 

11 (50-55 min) 0.62, NS 0.15, NS 0.42, NS  1.32, NS 

12 (55-60 min) 0.30, NS 3.75, p ≤ 0.05 0.35, NS  1.22, NS 

 
 

Appendix 10.6 Bonferroni Post Hoc Tests for Significant Exendin-4 Treatment 
Effects of Eat Frequency in Timebins 1-3, 6 and 7, and Eat Duration in 
Timebins 3 and 6 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
 
 
 

Eat Frequency 

1 (0-5 min) 2.5µg/kg MD = 10.00, SE = 1.35, p ≤ 0.001 

2 (5-10 min) 2.5µg/kg MD = 9.20, SE = 1.47, p ≤ 0.001 

 
3 (10-15 min) 

0.25µg/kg MD = 6.60, SE = 1.60, p ≤ 0.05 

2.5µg/kg MD = 9.50, SE = 2.07, p ≤ 0.01 

 
6 (25-30 min) 

0.25µg/kg MD = 2.80, SE = 0.77, p ≤ 0.05 

2.5µg/kg MD = 4.70, SE = 0.63, p ≤ 0.001 

7 (30-35 min) 2.5µg/kg MD = 3.40, SE = 0.67, p ≤ 0.01 

 

 
Eat Duration 

 
3 (10-15 min) 

0.25µg/kg MD = 57.90, SE = 16.07, p ≤ 0.05 

2.5µg/kg MD = 82.25, SE = 18.95, p ≤ 0.05 

6 (25-30 min) 2.5µg/kg MD = 25.39, SE = 5.76, p ≤ 0.01 

 
 

Appendix 10.7 Follow up ANOVAs for the Significant Time x Treatment Interactions 
for Locomotion Frequency and Locomotion Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported, following which the corrected degrees of freedom are 
stated in brackets. 

 
Timebin 

Locomotion Frequency Locomotion Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.30, NS 43.57, p ≤ 0.001 0.49, NS 27.46, p ≤ 0.001 

2 (5-10 min) 0.21, p ≤ 0.05 
20.62, p ≤ 0.001 

(1.99, 17.93) 
0.35, NS 13.75, p ≤ 0.001 
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3 (10-15 min) 0.20, p ≤ 0.05 

16.04, p ≤ 0.001 
(1.64, 14.74) 

0.33, NS 19.71, p ≤ 0.001 

4 (15-20 min) 0.77, NS 27.74, p ≤ 0.001 0.70, NS 20.80, p ≤ 0.001 

5 (20-25 min) 0.29, NS 31.04, p ≤ 0.001 0.28, NS 22.66, p ≤ 0.001 

6 (25-30 min) 0.55, NS 25.51, p ≤ 0.001 0.73, NS 20.62, p ≤ 0.001 

7 (30-35 min) 0.84, NS 10.78, p ≤ 0.001 0.47, NS 8.84, p ≤ 0.001 

8 (35-40 min) 0.27, NS 8.51, p ≤ 0.001 0.35, NS 5.56, p ≤ 0.01 

9 (40-45 min) 0.45, NS 5.55, p ≤ 0.01 0.62, NS 3.93, p ≤ 0.05 

10 (45-50 min) 0.62, NS 4.46, p ≤ 0.05 0.47, NS 2.89, p ≤ 0.06 

11 (50-55 min) 0.39, NS 8.38, p ≤ 0.001 0.52, NS 4.13, p ≤ 0.05 

12 (55-60 min) 0.48, NS 5.67, p ≤ 0.01 0.55, NS 5.03, p ≤ 0.01 

 
 

Appendix 10.8 Bonferroni Post Hoc Tests for Significant Exendin-4 Treatment 
Effects of Locomotion Frequency and Locomotion Duration in Timebins 
1-12 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
 
 
 
 
 
 
 
 

Locomotion Frequency 

1 (0-5 min) 2.5µg/kg MD = 36.40, SE = 1.86, p ≤ 0.001 

 
2 (5-10 min) 

0.25µg/kg MD = 8.20, SE = 2.49, p ≤ 0.06 

2.5µg/kg MD = 19.80, SE = 2.59, p ≤ 0.001 

3 (10-15 min) 2.5µg/kg MD = 16.10, SE = 1.25, p ≤ 0.001 

4 (15-20 min) 2.5µg/kg MD = 15.30, SE = 1.67, p ≤ 0.001 

 
5 (20-25 min) 

0.25µg/kg MD = 11.00, SE = 2.58, p ≤ 0.05 

2.5µg/kg MD = 20.40, SE = 1.51, p ≤ 0.001 

 
6 (25-30 min) 

0.25µg/kg MD = 9.40, SE = 2.49, p ≤ 0.05 

2.5µg/kg MD = 17.80, SE = 2.12, p ≤ 0.001 

7 (30-35 min) 2.5µg/kg MD = 12.50, SE = 2.19, p ≤ 0.01 

8 (35-40 min) 2.5µg/kg MD = 11.30, SE = 2.50, p ≤ 0.01 

9 (40-45 min) 2.5µg/kg MD = 7.40, SE = 1.63, p ≤ 0.01 

11 (50-55 min) 2.5µg/kg MD = 10.40, SE = 1.87, p ≤ 0.01 

12 (55-60 min) 2.5µg/kg MD = 9.80, SE = 1.67, p ≤ 0.001 

 
 
 
 
 
 
 
 

Locomotion Duration 

1 (0-5 min) 2.5µg/kg MD = 25.43, SE = 1.88, p ≤ 0.001 

2 (5-10 min) 2.5µg/kg MD = 12.90, SE = 1.80, p ≤ 0.001 

3 (10-15 min) 2.5µg/kg MD = 12.18, SE = 1.17, p ≤ 0.001 

4 (15-20 min) 2.5µg/kg MD = 10.41, SE = 1.50, p ≤ 0.001 

 
5 (20-25 min) 

0.25µg/kg MD = 8.33, SE = 2.42, p ≤ 0.05 

2.5µg/kg MD = 15.91, SE = 1.76, p ≤ 0.001 

 
6 (25-30 min) 

0.25µg/kg MD = 6.41, SE = 1.98, p ≤ 0.06 

2.5µg/kg MD = 13.32, SE = 2.27, p ≤ 0.001 

7 (30-35 min) 2.5µg/kg MD = 10.26, SE = 1.60, p ≤ 0.001 

9 (40-45 min) 2.5µg/kg MD = 6.13, SE = 1.78, p ≤ 0.05 

11 (50-55 min) 2.5µg/kg MD = 1.59, SE = 1.59, p ≤ 0.05 

12 (55-60 min) 2.5µg/kg MD = 8.48, SE = 2.08, p ≤ 0.05 
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Appendix 10.9 Follow up ANOVAs for the significant time x treatment interactions 
for Rest Frequency and Rest Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported 

 
Timebin 

Rest Frequency Rest Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.00, p ≤ 0.05 
1.82, NS 

(1.69, 2.90) 
0.00, p ≤ 0.05 

1.92, NS 
(1.22, 10.98) 

2 (5-10 min) 0.00, p ≤ 0.05 
3.96, p ≤ 0.05 
(1.63, 14.70) 

0.00, p ≤ 0.05 
5.80, p ≤ 0.05 
(1.10, 9.87) 

3 (10-15 min) 0.00, p ≤ 0.05 
14.81, p ≤ 0.001 

(1.57, 14.14) 
0.00, p ≤ 0.05 

22.63, p ≤ 0.001 
(1.49, 13.45) 

4 (15-20 min) 0.23, p ≤ 0.05 
8.36, p ≤ 0.01 
(2.15, 19.30) 

0.03, p ≤ 0.05 
22.94, p ≤ 0.001 

(1.94, 17.47) 

5 (20-25 min) 0.47, NS 1.94, NS 0.22, p ≤ 0.05 
31.58, p ≤ 0.001 

(2.04, 18.39) 

6 (25-30 min) 0.32, NS 4.09, p ≤ 0.05 0.32, NS 33.87, p ≤ 0.001 

7 (30-35 min) 0.61, NS 1.97, NS 0.37, NS 18.66, p ≤ 0.001 

8 (35-40 min) 0.39, NS 1.01, NS 0.23, p ≤ 0.05 
5.83, p ≤ 0.05 
(1.96, 17.63) 

9 (40-45 min) 0.50, NS 1.71, NS 0.36, NS 1.40, NS 

10 (45-50 min) 0.56, NS 1.79, NS 0.11, p ≤ 0.05 
1.00, NS 

(1.74, 15.69) 

11 (50-55 min) 0.39, NS 1.16, NS 0.68, NS 1.34, NS 

12 (55-60 min) 0.32, NS 0.80, NS 0.46, NS 2.31, NS 

 
 

Appendix 10.10  Bonferroni  Post  Hoc  Tests  for  Significant  Exendin-4 
Treatment Effects of Rest Frequency in Timebins 3, 4 and 6 and Rest 
Duration in Timebins 3-8. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 
 
 

Rest Frequency 

 
3 (10-15 min) 

0.25µg/kg MD = -2.00, SE = 0.52, p ≤ 0.05 

2.5µg/kg MD = 1.70, SE = 0.34, p ≤ 0.01 

4 (15-20 min) 2.5µg/kg MD = -2.30, SE = 0.70, p ≤ 0.06 

 
6 (25-30 min) 

0.25µg/kg MD = -2.40, SE = 0.73, p ≤ 0.06 

2.5µg/kg MD = -2.30, SE = 0.34, p ≤ 0.001 

 

 
 
 
 

Rest Duration 

3 (10-15 min 2.5µg/kg MD = -165.81, SE = 30.84, p ≤ 0.01 

4 (15-20 min) 2.5µg/kg MD = -205.19, SE = 30.57, p ≤ 0.001 

5 (20-25 min) 2.5µg/kg MD = -245.48, SE = 27.09, p ≤ 0.001 

6 (25-30 min) 2.5µg/kg MD = -248.67, SE = 20.99, p ≤ 0.001 

7 (30-35 min) 2.5µg/kg MD = -192.81, SE = 26.95, p ≤ 0.001 

 
8 (35-40 min) 

0.25µg/kg MD = -55.06, SE = 15.12, p ≤ 0.05 

2.5µg/kg MD = -130.00, SE = 37.73, p ≤ 0.05 

 

Appendix 10.11 Follow  up  ANOVAs  for  the  Significant  Time  x  Treatment 
Interactions for Sniff Frequency and Sniff Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported 

 

 
Timebin 

 Sniff Frequency   Sniff Duration  

Mauchly’s W  
F value 

df (3, 27) 
Mauchly’s W F value 

df (3, 27) 

1 (0-5 min) 0.69, NS  41.13, p ≤ 0.001 0.40, NS  0.01, NS 

2 (5-10 min) 0.37, NS  21.96, p ≤ 0.001 0.12, p ≤ 0.05 
2.66, NS 

(1.35, 12.18) 
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3 (10-15 min) 0.57, NS 25.51, p ≤ 0.001 0.57, NS 3.42, p ≤ 0.05 

4 (15-20 min) 0.41, NS 35.02, p ≤ 0.001 0.60, NS 12.53, p ≤ 0.001 

5 (20-25 min) 0.42, NS 59.73, p ≤ 0.001 0.23, p ≤ 0.05 
14.22, p ≤ 0.001 

(2.13, 19.19) 

6 (25-30 min) 0.88, NS 32.52, p ≤ 0.001 0.36, NS 14.02, p ≤ 0.001 

7 (30-35 min) 0.87, NS 20.99, p ≤ 0.001 0.45, NS 4.72, p ≤ 0.01 

8 (35-40 min) 0.86, NS 10.68, p ≤ 0.001 0.36, NS 3.66, p ≤ 0.05 

9 (40-45 min) 0.71, NS 5.51, p ≤ 0.01 0.81, NS 1.26, NS 

10 (45-50 min) 0.56, NS 4.95, p ≤ 0.01 0.46, NS 0.29, NS 

11 (50-55 min) 0.70, NS 6.15, p ≤ 0.01 0.14, p ≤ 0.05 
1.26, NS 

(1.91, 17.15) 

12 (55-60 min) 0.17, p ≤ 0.05 
8.99, p ≤ 0.001 
(1.74, 15.63) 

0.16, p ≤ 0.05 
0.41, NS 

(1.41, 12.69) 

 
 

Appendix 10.12  Bonferroni  Post  Hoc  Tests  for  Significant  Exendin-4 
Treatment Effects of Sniff Frequency in Timebins 1-12, and Sniff 
Duration in Timebins 3-6 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 
 
 
 
 
 
 
 
 
 
 
 

Sniff Frequency 

 
1 (0-5 min) 

0.25µg/kg MD = 21.50, SE = 4.20, p ≤ 0.01 

2.5µg/kg MD = 39.50, SE = 3.44, p ≤ 0.001 

 
2 (5-10 min) 

0.25µg/kg MD = 12.60, SE = 2.30, p ≤ 0.01 

2.5µg/kg MD = 22.70, SE = 2.90, p ≤ 0.001 

 
3 (10-15 min) 

0.25µg/kg MD = 10.80, SE = 2.97, p ≤ 0.05 

2.5µg/kg MD = 24.10, SE = 2.41, p ≤ 0.001 

 
4 (15-20 min) 

0.25µg/kg MD = 16.10, SE = 3.89, p ≤ 0.05 

2.5µg/kg MD = 24.10, SE = 2.52, p ≤ 0.001 

 
5 (20-25 min) 

0.25µg/kg MD = 17.50, SE = 3.20, p ≤ 0.01 

2.5µg/kg MD = 26.90, SE = 2.37, p ≤ 0.001 

 
6 (25-30 min) 

0.25µg/kg MD = 10.30, SE = 2.63, p ≤ 0.05 

2.5µg/kg MD = 21.20, SE = 2.19, p ≤ 0.001 

7 (30-35 min) 2.5µg/kg MD = 16.10, SE = 2.29, p ≤ 0.001 

8 (35-40 min) 2.5µg/kg MD = 12.00, SE = 2.46, p ≤ 0.01 

9 (40-45 min) 2.5µg/kg MD = 8.20, SE = 2.16, p ≤ 0.05 

11 (50-55 min) 2.5µg/kg MD = 11.30, SE = 2.06, p ≤ 0.01 

12 (55-60 min) 2.5µg/kg MD = 16.20, SE = 2.17, p ≤ 0.001 

 

 
Sniff Duration 

3 (10-15 min 0.25µg/kg MD = -49.91, SE = 14.81, p ≤ 0.05 

4 (15-20 min) 2.5µg/kg MD = 62.96, SE = 19.39, p ≤ 0.06 

5 (20-25 min) 2.5µg/kg MD = 121.17, SE = 20.77, p ≤ 0.001 

6 (25-30 min) 2.5µg/kg MD = 134.52, SE = 16.81, p ≤ 0.001 



-46- Appendices  
 
 

Appendix 10.13 Follow  up  ANOVAs  for  the  significant  time  x  treatment 
interactions for Rear Frequency and Rear Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported 

 
Timebin 

Rear Frequency Rear Duration 

Mauchly’s W 
F value 

df (3, 27) 
Mauchly’s W 

F value 
df (3, 27) 

1 (0-5 min) 0.54, NS 45.12, p ≤ 0.001 0.37, NS 24.72, p ≤ 0.001 

2 (5-10 min) 0.51, NS 19.86, p ≤ 0.001 0.42, NS 11.75, p ≤ 0.001 

3 (10-15 min) 0.47, NS 18.54, p ≤ 0.001 0.55, NS 14.80, p ≤ 0.001 

4 (15-20 min) 0.37, NS 34.37, p ≤ 0.001 0.87, NS 29.44, p ≤ 0.001 

5 (20-25 min) 0.41, NS 40.18, p ≤ 0.001 0.27, NS 21.93, p ≤ 0.001 

6 (25-30 min) 0.43, NS 29.10, p ≤ 0.001 0.46, NS 23.03, p ≤ 0.001 

7 (30-35 min) 0.73, NS 12.80, p ≤ 0.001 0.68, NS 8.60, p ≤ 0.001 

8 (35-40 min) 0.65, NS 8.30, p ≤ 0.001 0.63, NS 11.00, p ≤ 0.001 

9 (40-45 min) 0.58, NS 8.19, p ≤ 0.001 0.24, NS 8.02, p ≤ 0.001 

10 (45-50 min) 0.74, NS 9.76, p ≤ 0.001 0.38, NS 8.17, p ≤ 0.001 

11 (50-55 min) 0.51, NS 13.34, p ≤ 0.001 0.51, NS 9.12, p ≤ 0.001 

12 (55-60 min) 0.14, p ≤ 0.05 
6.99, p ≤ 0.05 
(1.41, 12.71) 

0.07, p ≤ 0.05 
3.95, NS 

(1.25, 11.25) 
 

Appendix 10.14  Bonferroni  Post  Hoc  Tests  for  Significant  Exendin-4 
Treatment Effects of Rear Frequency in Timebins 1-12. and Rear 
Duration in Timebins 1-10. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 
 
 
 
 
 
 
 
 
 
 
 

 
Rear Frequency 

 
1 (0-5 min) 

0.25µg/kg MD = 20.20, SE = 3.88, p ≤ 0.01 

2.5µg/kg MD = 32.70, SE = 2.99, p ≤ 0.001 

 
2 (5-10 min) 

0.25µg/kg MD = 8.30, SE = 1.80, p ≤ 0.05 

2.5µg/kg MD = 16.80, SE = 2.53, p ≤ 0.001 

3 (10-15 min) 2.5µg/kg MD = 17.00, SE = 1.95, p ≤ 0.001 

 
4 (15-20 min) 

0.25µg/kg MD = 12.50, SE = 3.24, p ≤ 0.05 

2.5µg/kg MD = 19.00, SE = 2.17, p ≤ 0.001 

 
5 (20-25 min) 

0.25µg/kg MD = 13.70, SE = 2.57, p ≤ 0.01 

2.5µg/kg MD = 20.20, SE = 2.12, p ≤ 0.001 

 
6 (25-30 min) 

0.25µg/kg MD = 10.80, SE = 1.97, p ≤ 0.01 

2.5µg/kg MD = 18.30, SE = 1.78, p ≤ 0.001 

7 (30-35 min) 2.5µg/kg MD = 12.80, SE = 1.95, p ≤ 0.001 

8 (35-40 min) 2.5µg/kg MD = 11.50, SE = 2.44, p ≤ 0.01 

9 (40-45 min) 2.5µg/kg MD = 9.20, SE = 1.69, p ≤ 0.01 

10 (45-50 min) 2.5µg/kg MD = 10.50, SE = 2.33, p ≤ 0.01 

 
11 (50-55 min) 

0.25µg/kg MD = 6.90, SE = 1.55, p ≤ 0.01 

2.5µg/kg MD = 12.40, SE = 1.40, p ≤ 0.001 

 
12 (55-60 min) 

0.025 µg/kg MD = 6.00, SE = 1.69, p ≤ 0.05 

2.5µg/kg MD = 12.80, SE = 2.16, p ≤ 0.001 

 
 
 

Rear Duration 

 
1 (0-5 min) 

0.25µg/kg MD = 41.35, SE = 10.74, p ≤ 0.05 

2.5µg/kg MD = 66.11, SE = 9.30, p ≤ 0.001 

2 (5-10 min) 2.5µg/kg MD = 51.56, SE = 11.07, p ≤ 0.01 

3 (10-15 min) 2.5µg/kg MD = 54.67, SE = 8.43, p ≤ 0.001 

4 (15-20 min) 0.25µg/kg MD = 41.95, SE = 10.02, p ≤ 0.05 
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  2.5µg/kg MD = 71.88, SE = 7.96, p ≤ 0.001 

 
5 (20-25 min) 

0.25µg/kg MD = 44.45, SE = 10.39, p ≤ 0.05 

2.5µg/kg MD = 74.55, SE = 8.60, p ≤ 0.001 

 
6 (25-30 min) 

0.25µg/kg MD = 50.89, SE = 10.83, p ≤ 0.01 

2.5µg/kg MD = 78.54, SE = 8.35, p ≤ 0.001 

7 (30-35 min) 2.5µg/kg MD = 54.51, SE = 10.04, p ≤ 0.01 

8 (35-40 min) 2.5µg/kg MD = 51.63, SE = 10.86, p ≤ 0.01 

9 (40-45 min) 2.5µg/kg MD = 58.88, SE = 16.39, p ≤ 0.05 

10 (45-50 min) 2.5µg/kg MD = 50.27, SE = 13.42, p ≤ 0.05 

11 (50-55 min) 2.5µg/kg MD = 54.61, SE = 8.47, p ≤ 0.001 

 
 

Appendix 10.15 Follow  up  ANOVAs  for  the  Significant  Time  x  Treatment 
Interactions for Groom Duration. 

The time x treatment interaction was followed up with a one-way ANVOA within each timebin to 
determine where there was a significant main effect of dose. Where data failed Mauchly’s, corrected 
Greenhouse-Geisser F values are reported 

 
Timebin 

Groom Duration 

Mauchly’s W 
F value 

df (3, 27) 

1 (0-5 min) 0.67, NS 12.59, p ≤ 0.001 

2 (5-10 min) 0.27, NS 1.79, NS 

3 (10-15 min) 0.22, p ≤ 0.05 
6.42, p ≤ 0.01 
(1.92, 17.28) 

4 (15-20 min) 0.24, NS 1.60, NS 

5 (20-25 min) 0.32, NS 2.52, NS 

6 (25-30 min) 0.42, NS 1.85, NS 

7 (30-35 min) 0.06, p ≤ 0.05 
9.39, p ≤ 0.01 
(1.76, 15.87) 

8 (35-40 min) 0.20, p ≤ 0.05 
0.95, NS 

(1.49, 13.42) 

9 (40-45 min) 0.32, NS 4.30, p ≤ 0.05 

10 (45-50 min) 0.37, NS 3.07, p ≤ 0.05 

11 (50-55 min) 0.24, p ≤ 0.05 
0.94, NS 

(1.71, 15.42) 

12 (55-60 min) 0.08, p ≤ 0.05 
2.03, NS 

(1.76, 15.81) 

 
 

Appendix 10.16 Bonferroni Post Hoc Tests for Significant Exendin-4 
Treatment Effects of Sniff Frequency in Timebins 1, 3 and 7 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Timebin Bonferroni Post Hoc Tests 

 

 
Groom Duration 

1 (0-5 min) 2.5µg/kg MD = 7.80, SE = 1.29, p ≤ 0.001 

3 (10-15 min) 2.5µg/kg MD  17.78, SE = 2.50, p ≤ 0.001 

 
7 (30-35 min) 

0.25µg/kg MD = 45.76, SE = 12.02, p ≤ 0.05 

2.5µg/kg MD = 52.06, SE = 15.60, p ≤ 0.06 
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Appendix 11 STATISTICAL DETAILS FOR EXPERIMENT 10 (CHAPTER 7) – THE 

EFFECTS OF ACUTE POLYTHERAPY OF EXENDIN-4 (0.025, AND 0.25 μG/KG) 
AND NALTREXONE (0.1 MG/KG) TREATMENT ON FOOD INTAKE, THE 

MICROSTRUCTURE OF FEEDING BEHAVIOUR AND BODYWEIGHT GAIN IN MALE 

RATS. 
 

 
Appendix 11.1 Bonferroni Post Hoc Tests for Habituation Week Food Intake. 
Only significant differences are displayed. (MD = mean difference; SE = standard error) 

Habituation Trial Bonferroni Post Hoc Tests 

 
 
 

1 

2 MD = -5.16, SE = 0.94, p ≤ 0.01 

3 MD = -8.50, SE = 1.49, p ≤ 0.01 

4 MD = -10.28,SE = 1.43, p ≤ 0.001 

5 MD = -12.49, SE = 1.55, p ≤ 0.001 

6 MD = -10.75, SE = 1.54, p ≤ 0.001 

 
2 

4 MD = -5.12, SE = 0.96, p ≤ 0.01 

5 MD = -7.33, SE = 1.16, p ≤ 0.01 

 

Appendix 11.2 3 x 2 way ANOVA results for Total (1-hour) Behavioural Measures. 

A mauchly’s value is not provided for the main effect of Naltrexone because this factor has only two 
levels. Where data failed Mauchly’s, corrected Greenhouse-Geisser F values are reported. 

 
Behaviour 

Main Effect of 
Naltrexone 

Main effect of Exendin-4 
Exendin-4 x Naltrexone 

Interaction 

F value 
df (1,9) 

Mauchly’s 
F value 
df (2,18) 

Mauchly’s 
F value 
df (2,18) 

Food Intake 24.63, p ≤ 0.001 0.54, NS 16.83, p ≤ 0.001 0.65, NS 21.38, p ≤ 0.001 

Eat Frequency 10.72, p ≤ 0.01 0.80, NS 4.49, p ≤ 0.05 0.57, NS 20.97, p ≤ 0.001 

Eat Duration 19.58, p ≤ 0.01 0.93, NS 1.77, NS 0.67, NS 26.45, p ≤ 0.001 

Eat Bout Length 1.67, NS 0.71, NS 3.38, p ≤ 0.06 0.69, NS 0.32, NS 

Eat Rate 0.03, NS 0.87, NS 2.81, NS 0.74, NS 0.33, NS 

Eat Latency 0.10, NS 0.96, NS 1.73, NS 0.87, NS 0.25, NS 

Food ID Latency 0.39, NS 0.25, p ≤ 0.05 
2.26, NS 

(1.14, 10.29) 
0.89, NS 0.47, NS 

Locomotion 
Frequency 

4.26, NS 0.73, NS 2.24, NS 0.79, NS 1.30, NS 

Locomotion 
Duration 

4.97, p ≤ 0.05 0.98, NS 1.59, NS 0.90, NS 1.02, NS 

Rear Frequency 0.59, NS 0.82, NS 9.09, NS 0.87, NS 0.12, NS 

Rear Duration 0.37, NS 0.82, NS 6.35, p ≤ 0.01 0.74, NS 0.42, NS 

Groom Frequency 6.42, p ≤ 0.05 0.87, NS 1.98, NS 0.82, NS 0.69, NS 

Groom Duration 36.28, p ≤ 0.001 0.32, p ≤ 0.05 
0.18, NS 

(1.19, 10.70) 
0.89, NS 0.39, NS 

Scratch Frequency 3.33, NS 0.53, NS 0.29, NS 0.68, NS 1.68, NS 

Scratch Duration 1.67, NS 0.86, NS 0.61, NS 0.64, NS 2.64, NS 

Rest Frequency 1.55, NS 0.67, NS 9.87, p ≤ 0.001 0.69, NS 0.09, NS 

Rest Duration 2.47, NS 0.81, NS 5.76, p ≤ 0.01 0.79, NS 1.72, NS 

Sniff Frequency 2.58, NS 0.50, NS 9.80, p ≤ 0.001 0.96, NS 2.37, NS 

Sniff Duration 0.65, NS 0.96, NS 0.36, NS 0.90, NS 0.97, NS 

 

Appendix 11.3 Bonferroni Post Hoc Tests for Significant Main Effects of Naltrexone. 
Values represent significant differences between vehicle and Naltrexone. (MD = mean difference; SE 

= standard error) 

Behaviour Bonferroni Post Hoc Tests 

Eat Frequency MD = 12.60, SE = 3.85, p ≤ 0.01 

Eat Duration MD = 107.71, SE = 24.34, p ≤ 0.01 
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Groom Frequency MD = 4.57, SE = 1.80, p ≤ 0.05 

Groom Duration MD = 87.79, SE = 14.58, p ≤ 0.001 

Locomotion Duration MD = 16.89, SE = 7.58, p ≤ 0.05 

 

Appendix 11.4 Bonferroni Post Hoc Tests for Significant Main Effects of Exendin-4. 
Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Behaviour Bonferroni Post Hoc Tests 

Rear Duration 0.25μg/kg MD = 167.52, SE = 56.60, p ≤ 0.05 

Sniff Frequency 0.25μg/kg MD = 47.10, SE = 9.05, p ≤ 0.01 

Rest Frequency 0.25μg/kg MD = -7.40, SE = 1.58, p ≤ 0.01 

 

Appendix 11.5 Periodic (Timebin) Behavioural Analyses. 
Mauchley’s values were not provided for the main effect of time, or for the time x exendin-4, time x 
naltrexone, or time x exendin-4 x naltrexone interactions, therefore corrected Greenhouse-Geisser F- 
values are reported. 

 
 

Behaviour 

Main Effect of 
Time 

Time x Naltrexone 
Interaction 

Time x Exendin-4 
Interaction 

Time x Exendin-4 x 
Naltrexone 
Interaction 

F Value 
df (11,99) 

F Value 
df (11,99) 

F Value 
df (22,198) 

F Value 
df (22,198) 

Eat Frequency 119.89, p ≤ 0.001 0.92, NS 3.25, p ≤ 0.001 0.72, NS 

Eat Duration 31.14, p ≤ 0.001 2.59, p ≤ 0.01 1.16, NS 1.12, NS 

Locomotion 
Frequency 

52.17, p ≤ 0.001 1.31, NS 1.03, NS 1.12, NS 

Locomotion 
Duration 

32.74, p ≤ 0.001 1.18, NS 0.72, NS 1.02, NS 

Rear Frequency 37.45, p ≤ 0.001 1.65, NS 1.00, NS 0.12, NS 

Rear Duration 8.30, p ≤ 0.001 1.73, NS 1.00, NS 1.05, NS 

Groom Frequency 0.33, NS 0.82, NS 1.11, NS 0.79, NS 

Groom Duration 1.78, NS 0.82, NS 1.18, NS 0.54, NS 

Scratch 
Frequency 

0.73, NS 0.86, NS 1.01, NS 0.68, NS 

Scratch Duration 1.80, NS 1.56, NS 0.90, NS 1.26, NS 

Rest Frequency 11.99, p ≤ 0.001 2.31, p ≤ 0.01 1.42, NS 0.56, NS 

Rest Duration 12.32, p ≤ 0.001 1.31, NS 0.63, NS 1.14, NS 

Sniff Frequency 59.12, p ≤ 0.001 1.08, NS 1.39, NS 0.79, NS 

Sniff Duration 3.45, p ≤ 0.001 1.75, NS 1.15, NS 1.27, NS 

 

Appendix 11.6 Follow up ANOVAs for the significant Time x Naltrexone Interactions 
for Eat Duration and Rest Frequency 

The time x naltrexone interaction was followed up with 3 x 2 (Exendin-4 x Naltrexone) ANOVA’s 
within each timebin to determine where there was a significant main effect of Naltrexone. (Therefore 
only the main effect of naltrexone is reported; Mauchley’s value is not provided for naltrexone 
because this factor has only two levels) 

 
Timebin 

Main Effect of Naltrexone 
F Value df (1,9) 

Eat Duration Rest Frequency 

1 (0-5 min) 2.62, NS 2.25, NS 

2 (5-10 min) 16.15, p ≤ 0.01 0.00, NS 

3 (10-15 min) 4.63, p ≤ 0.06 0.58, NS 

4 (15-20 min) 3.14, NS 3.59, NS 

5 (20-25 min) 0.73, NS 2.70, NS 

6 (25-30 min) 18.80, p ≤ 0.01 4.81, p ≤ 0.06 

7 (30-35 min) 7.57, p ≤ 0.05 0.04, NS 

8 (35-40 min) 4.38, NS 1.55, NS 
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9 (40-45 min) 8.21, p ≤ 0.05 0.01, NS 

10 (45-50 min) 1.14, NS 1.64, NS 

11 (50-55 min) 0.21, NS 0.06, NS 

12 (55-60 min) 0.23, NS 4.75, p ≤ 0.06 

 
 

Appendix 11.7 Bonferroni  Post  Hoc  Tests  for  Significant  Naltrexone  Treatment 
Effects of Eat Duration in Timebins 2, 3, 7 and 9. 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Timebin Bonferroni 

2 (5-10 min) MD = 30.58, SE = 7.61, p ≤ 0.01 

6 (25-30 min) MD = 16.60, SE = 3.83, p ≤ 0.01 

7 (30-35 min) MD = 12.55, SE = 4.56, p ≤ 0.05 

9 (40-45 min) MD = 8.13, SE = 2.84, p ≤ 0.05 

 

Appendix 11.8 Follow up ANOVAs for the significant time x Exendin-4 interactions 
for Eat Frequency, and Rear Frequency 

The time x exendin-4 interaction was followed up with 3 x 2 (exendin-4 x naltrexone) ANOVA’s within 
each timebin to determine where there was a significant main effect of exendin-4. 

 
Timebin 

 Eat Frequency Rear Frequency 

Mauchly’s W F Value df (1,9) Mauchly’s W F Value df (1,9) 

1 (0-5 min) 0.90, NS  2.78, NS 1.00, NS 2.49, NS 

2 (5-10 min) 0.98, NS  9.83, p ≤ 0.001 0.55, NS 5.05, p ≤ 0.01 

3 (10-15 min) 0.69, NS  23.36, p ≤ 0.001 0.89, NS 4.31, p ≤ 0.05 

4 (15-20 min) 0.77, NS  2.40, NS 0.75, NS 20.96, p ≤ 0.001 

5 (20-25 min) 0.73, NS  2.61, NS 0.84, NS 4.44, p ≤ 0.05 

6 (25-30 min) 0.41, NS  0.53, NS 0.57, NS 4.68, p ≤ 0.05 

7 (30-35 min) 0.95, NS  0.25, NS 0.85, NS 8.72, p ≤ 0.01 

8 (35-40 min) 0.96, NS  0.82, NS 0.90, NS 1.97, NS 

9 (40-45 min) 0.99, NS  1.13, NS 0.93, NS 1.47, NS 

10 (45-50 min) 0.77, NS  0.06, NS 0.74, NS 0.08, NS 

11 (50-55 min) 0.79, NS  0.01, NS 0.52, NS 0.85, NS 

12 (55-60 min) 0.76, NS  0.60, NS 0.87, NS 0.21, NS 

 

Appendix 11.9 Bonferroni  Post  Hoc  Tests  for  Significant  Exendin-4  Treatment 
Effects of Eat Frequency in Timebin 3 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Timebin Bonferroni 

3 (10-15 min) 0.25μg/kg: MD = 4.75, SE = 0.92, p ≤ 0.01 

 
 

Appendix 11.10 Bonferroni Post Hoc Tests for Significant Exendin-4 
Treatment Effects of Rear Frequency in Timebins 4 and 7 

Only differences from vehicle control are presented (MD = mean difference; SE = standard error) 

Timebin Bonferroni 

4 (15-20 min) 0.25μg/kg: MD = 6.85, SE = 1.23, p ≤ 0.001 

7 (30-35 min) 0.25μg/kg: MD = 5.60, SE = 1.17, p ≤ 0.01 

 


