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Chapter 3 - Figure 2. Immunohistological analysis of axons and myelin.  (A) Immunostaining for 
phosphorylated neurofilament (SMI31 clone) in cross-sections of WT and C6-/- rat sciatic nerves. Note 
the typical punctate axonal staining in the uninjured nerve (arrow head �). At 3 days post-injury, the WT 
nerve shows axonal swelling and degradation (arrow →) whereas the axons of the C6-/- nerve are still intact. 
(B) Immunostaining for myelin basic protein (MBP) in cross-sections of WT and C6-/- rat sciatic nerves. 
Note the typical annulated staining of the myelin in the uninjured nerve (open arrow head >). At 3 days 
post-injury, the WT nerve shows myelin degeneration (arrow →) and degradation products (arrow head 
�)whereas the myelin of the C6-/- nerve is still intact. Sections are counterstained with haematoxylin. 
Two magnifications of the same section are shown for each nerve type. Bar is 50μm.
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Chapter 3 - Figure 5. Deposition of activated complement components in injured rat nerve.  
Immunostaining for the activated cleaved complement components C4c and C3c and the terminal 
cytolytic component MAC in cross-sections of WT, C6-/- and C6+ rat sciatic nerves at 3 days post-injury. 
High immunoreactivity of C4c and C3c is detected in all injured nerves while no immunoreactivity is 
detected in the uninjured controls. MAC immunoreactivity is present in WT nerves but not in the C6-/- 
and uninjured controls. C6 reconstitution re-established MAC deposition in the C6+ injured nerves. 
Sections are counterstained with haematoxylin. Bar is 50μm. 

Chapter 3 - Figure 3. Histological analysis of myelin debris.  (A) Thionine staining of semithin cross-
sections of the distal ends of WT and C6-/- rat tibial nerves at 7 days following the crush injury. Note 
the higher density of myelin debris (purple) in the C6-/- nerve compared to the WT. Bar is 50μm. (B) EM 
images of myelin debris from sections in A. Note the myelin degradate into lipid droplets in the WT nerve 
and early myelin breakdown products in the C6-/- nerve (arrows →). Bar is 10μm.
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Chapter 3 - Figure 6. Blockade of complement activation after rhC1INH treatment. Immunostaining 
for complement component C1q, upstream of the inhibition site of rhC1INH, and cleaved components 
C4c and C3c at 1 hour post-injury in cross-sections of sciatic nerves from WT rats treated with rhC1INH 
or vehicle (PBS) alone. High immunoreactivity for C1q is detected in all injured nerves, confirming C1q 
up-regulation after the crush injury. C4c and C3c immunoreactivity is detected in the PBS-treated nerves 
as expected whereas no deposition is detected in the nerves from the rhC1INH treated rats, demonstrating 
effective blockade of the complement cascade after crush and implicating the classical pathway in the 
crush injury model of Wallerian degeneration. Sections are counterstained with haematoxylin. Bar is 
50μm.
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Chapter 3 - Figure 8. Immunohistological analysis of macrophages. (A) CD68 staining of WT and C6-/- rat 
sciatic nerves at 3 days post-injury. The insets show the morphology of foamy CD68-ir macrophages in the 
WT nerve while small CD68-ir macrophages are detected in the C6-/- nerve. Little CD68 immunoreactivity 
is detected in the uninjured control nerve. (B) CD11b staining at 3 days post-injury, showing activated 
macrophages in the WT but not in the C6-/- nerve or uninjured controls. (C) Ki-M2R staining at 3 days post-
injury, showing macrophages with resident-like phenotype in the C6-/- nerves while little immunoreactivity 
is detected in the WT nerves. Sections in B, C and D are counterstained with haematoxylin. (D) Double 
immunofluorescent staining for CD68 (orange/red) and MBP (green) showing CD68-ir cells engulfing 
myelin debris (confocal images in insets, arrows →) in the WT nerve. The nuclei are stained with DAPI 
(blue). Bars are 50μm
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Chapter 3 - Figure 9. Analysis of phagocytic Schwann cells.  (A) Double immunofluorescent staining for 
MBP (green) and CD68 (orange) of rat sciatic nerve at 7 days following the crush injury, showing higher 
density of myelin debris in the C6-/- nerve compared to the WT nerve whereas the number of CD68-ir cells 
is similar in both nerves. Note the vacuolated morphology of CD68-ir cells in the WT nerve, typical of 
foamy macrophages. The merged images show co-localization of MBP and CD68 staining in both nerves 
(yellow and inset). (B) Double immunofluorescent staining for S100 (green) and CD68 (orange) of rat 
sciatic nerve at 7 days following the crush injury, showing complete co-localization (yellow) in the C6-/- 
nerve (arrows→ and inset) whereas in the WT only a few CD68-ir cells are also S100 positive. Note the 
higher S100 immunoreactivity in the C6-/- nerve compared to the WT. Nuclei staining with DAPI (blue) is 
included in the merged images. Bar is 50μm. 



154

Chapter 4 - Figure 2. Analysis of macrophages. (a) Quantification of f4/80 immunoreactive cells 
in wildtype and CD59a-/- sciatic nerves at 1 day after injury. Representative f4/80 immunostainings of 
uninjured (b and b’), and injured wildtype (c and c’) and CD59a-/- (d and d’) nerves are also shown. Insets 
represent nerve segments taken 1mm distal from the crush site. Scale bar in b, c and d is 500μm. Scale bar 
in b’, c’ and d’ is 100μm.
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Chapter 5 - Figure 1. Inhibition of C activation. (A) Plasma sCR1 levels in sCR1-treated rats, showing 
concentration of sCR1 over time with daily treatment. (B) Plasma hemolytic activity of PBS- and sCR1-
treated rats, showing decreased activity in the sCR1-treated rats compared to the PBS-treated controls. 
(A, B) Day 0 is the day of the crush injury. Rats received i.p injections of sCR1 (15mg/kg/day) or PBS (equal 
volume) at days (-1, 0, 1, 2, 3, 4, 5 and 6). Blood was collected immediately before each treatment. (C-F) 

Representative immunostaining for membrane attack complex (MAC) in cross-sections of PBS-, sCR1- 
and Cetor-treated rat sciatic nerves at 3 days post-injury. The uninjured nerve is shown as control (C) 
and no MAC immunoreactivity is detected. The PBS-treated nerve shows an abundant and diffuse MAC 
immunoreactivity (D, green color), demonstrating activation of the C system, whereas no MAC deposition 
is detected in the sCR1-treated nerve (E), demonstrating blockade of C activation. Low amount of MAC 
immunoreactivity is still detected in the Cetor-treated nerve (F, arrows →), demonstrating low level of 
C activation. Sections are stained with a two steps immunoflurescent method with a FITC-conjugated 
secondary antibody. Bar is 50μm. 
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Chapter 5 - Figure 2. Analysis of WD at 3 days post-injury. Representative immunostaining for 
phosphorylated neurofilament (SMI31 clone, orange color) and myelin basic protein (MBP, green color) in 
cross- (A,C,E,G) and longitudinal (B,D,F,H) sections of PBS- (C-D), sCR1- (E-F) and Cetor-treated (G-H) 
rat sciatic nerves at 3 days post-injury. The PBS-treated nerve shows loss of phosphorylated neurofilament 
staining (C,D) and broken down myelin (C, inset arrow→) whereas the sCR1-treated nerve shows high 
amount of phosphorylated neurofilament immunoreactivity (F), typical punctuated neurofilament and 
annulated myelin staining (E insets, open arrow head >) similarly to the uninjured nerve (A, insets, 
open arrow head >), sign of preserved axon and myelin morphology. In the Cetor-treated nerves, the 
typical annulated myelin staining is maintained (G, inset open arrow head >) but the phosphorylated 
neurofilament staining is mostly lost (G, and inset asterisk *, and H). Normal punctuate axon staining is 
occasionally visible in the Cetor-treated nerves (G, inset arrow→). Sections are stained with a two steps 
immunoflurescent method. MBP is detected with a FITC-conjugated secondary antibody and SMI31 is 
detected with a Cy3-conjugated secondary antibody. The nuclei are stained with DAPI (blue color). Bar is 
50μm. Electron microscopy of C-inhibitor-treated nerves, showing preserved annulated myelin structure 
in both nerves (I, J, arrows head). In the sCR1-treated nerves, the axons retain their axonal contents (I, 

asterisk *) whereas in Cetor-treated nerves, the axonal content is generally lost (J, asterisk *). Some 
remnants of axonal content remain visible in the Cetor-treated nerve (J, arrows). Bar is 5μm. 
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Chapter 5 - Figure 4. Analysis of macrophages. (A) Quantification of CD68-ir cells in non-consecutive 
sections of sciatic nerves, showing a significant higher number of cells in the PBS-treated compared to the 
uninjured nerves and a significant decrease in the sCR1- and Cetor-treated nerves compared to the PBS-
treated control. Data represents mean±SD. Statistical significance is determined by two-way ANOVA with 
Bonferroni’s correction. (B-E) Representative double staining for MBP (green color) and CD68 (orange 
color) in cross-sections of PBS-, sCR1- and Cetor-treated rat sciatic nerves at 3 days post-injury. Note 
the irregular morphology of CD68-ir cells engulfing myelin debris in the PBS-treated nerve (C, arrow 

head � and yellow color) while sCR1- (D) and Cetor-treated (E) nerves show small and round CD68-ir 
cells (arrows →) resting between the morphologically normal myelin similarly to the uninjured nerve (B, 
open arrow head >), suggesting activated macrophages in the PBS-treated but not in the sCR1- or Cetor-
treated nerves. Sections are stained with a two steps immunoflurescent method. MBP is detected with a 
FITC-conjugated secondary antibody and CD68 is detected with a Cy3-conjugated secondary antibody. 
The nuclei are stained with DAPI (blue color). Bar is 50μm. 
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Chapter 6 - Figure 5. Axonal regeneration is accelerated in the absence of C6. (a) 3D reconstruction of L5 
DRGs (purple) containing fast blue-labeled sensory neurons (yellow) retrogradely traced at 1 week post-
injury. Note a higher density of labeled neurons in the C6-/- (n=8) than in the wildtype (n=7) DRG, indicating 
faster regeneration of sensory axons. The underlying nerve root is shown in green. Representative sections 
of wildtype and C6-/- DRGs showing fast blue-labeled sensory neurons (blue, arrow head �) are shown in 
(b). Satellite cells are also labeled (blue, arrow →). Scale bars are 1000 (a) and 100 (b) μm.
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Chapter 7 - Figure 2. Complement activation in HMSN patients. Immunohistochemical staining 
showing immunoreactivity for the activated cleaved C component C4c and the terminal cytolytic 
component MAC in cross-sections of sural nerve biopsies of HMSN patients. High amount of C4c and 
MAC immunoreactivity is present in the nerves of HNPP patients, whereas no C deposits are detected 
in biopsies of HMSN 1A patients. C4c and MAC immunoreactivity is present in biopsies of inflammatory 
neuropathy (CIDP) patients but not in the healthy control nerve. 
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Chapter 7 - Figure 3. Complement activation in the transgenic C22 mouse a. Immunohistochemical 
staining showing high amount of C4c deposition in cross-sections of sciatic nerve from C22 mouse at 
4 weeks of age whereas low C4c levels are detected in the nerves of 48 weeks old mice. b. Western blot 
analysis of wt and C22 mouse nerves at 8 and 32 weeks of age, showing immunoreactivity for C1q and 
C1r in C22 nerves of 8 weeks old mice whereas no signal is present in the nerves of the 32 weeks old mice. 
Immunoreactivity for factor B and C9 is higher in C22 mice of both ages than in wt controls.  


