
Table of Contents 

ACKNOWLEDGMENTS 1 
ABBREVIATIONS 3 
LIST OF TABLES 6 
ABSTRACT 7 
ZUSAMMENFASSUNG 9 
1. INTRODUCTION 11 

1.1. Axonal injury and regeneration in the peripheral nervous system 11 
1.2. Growth inhibitors 13 
1.3. RhoA/ROCK pathway 14 
1.4. RhoA/ROCK pathway modulators 16 
1.5. Y-27632 18 
1.6. Amyotrophic lateral sclerosis (ALS) 19 
1.7. SOD1 mouse model for ALS 24 
1.8. Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) 26 

2. AIMS OF THE STUDY 32 
3. MATERIALS AND METHODS 33 

3.1. Parti 34 
3.1.1. In vitro experiments 34 

3.1.1.1. Cell cultures 34 
3.1.1.2. Drug treatment 35 
3.1.1.3. Fluorescence staining 36 
3.1.1.4. Neurite outgrowth assay 36 
3.1.1.5. Quantitative real time polymerase chain reaction (RT-PCR) 37 
3.1.1.6. RhoA quantification by fluorescence staining 38 
3.1.1.7. Western blotting 39 
3.1.1.8. ELISA RhoA activity assay 41 

3.1.2. In vivo experiments 41 
3.1.2.1. Femoral nerve crush 42 
3.1.2.2. Sciatic nerve crush 42 
3.1.2.3. Electrophysiology 43 

3.1.3. Ex-vivo experiments 43 
3.1.3.1. Morphometry 43 
3.1.3.2. Histological evaluation 44 

3.2. Part II 45 
3.2.1. In vivo experiments 45 

3.2.1.1. SOD1 mice colony maintenance 45 
3.2.1.2. Genotyping 45 
3.2.1.3. Drug administration 47 
3.2.1.4. Behavioral tests 48 
3.2.1.5. Electrophysiology 48 
3.2.1.6. End point assessment 48 

3.2.2. Ex vivo experiments 49 
3.2.2.1. Morphometry 49 
3.2.2.2. Neuromuscular junction staining 49 

3.3. Part III 50 



3.3.1. In vitro experiments 0 

3.3.1.1. Human sera 50 

3.3.1.2. Schwann cell culture 50 

3.3.1.3. Fluorescence microscopy 51 

3.3.1.4. RT-PCR 51 

3.3.1.5. ELISA assay 52 

3.3.2. In vivo experiments 82 

3.3.2.1. Chronic denervation model 52 

3.3.2.2. 54 

3.3.2.3. Morphometry 54 

3.4. Statistical analyses 54 
4. RESULTS 55 

4.1. Parti 55 

4.1.1. Axonal outgrowth in growth permissive environment 55 

4.1.2. Axonal outgrowth in growth inhibitory environment 
4.1.3. RhoA mRNA expression in inhibitory environment 58 

4.1.4. RhoA protein expression by fluorescence microscopy 58 

4.1.5. RhoA protein expression by western blot 80 

4.1.6. Activation of RhoA in inhibitory environment 61 
4.1.7. MLC phosphorylation ®1 
4.1.8. Femoral nerve crush 88 

4.1.9. Sciatic nerve crush 68 

4.2. Part II 70 

4.2.1. Effect on survival 78 

4.2.2. Behavioral test 71 
4.2.3. Body weight dynamics 71 
4.2.4. Electrophysiology 72 
4.2.5. Nerve integrity 73 
4.2.6. Neuromuscular junction integrity 76 

4.3. Part III 78 
4.3.1 Electrophysiology 78 
4.3.2 Morphometry 78 
4.3.3 Schwann cell morphology 79 
4.3.1 Expression of regulatory factors 79 
4.3.2 Cytokine ELISA assays 81 
4.3.1 Expression of growth factors 82 

5 DISCUSSION 84 
5.1 Differential role of RhoA/ROCK pathway in motor and sensory neurons 84 
5.2 Improvement of physiological and histological parameters in SOD1G93A mice by 

ROCK inhibition 89 
5.3 Possible role of GMCSF alteration in axonal loss in chronic inflammatory 

demyelinating polyradiculoneuropathy 92 
6 CONCLUSION 98 
7 REFERENCES 100 
8 ERKLARUNG 117 
CURRICULUM VITAE 120 


