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Chapter  2

The complement system in the 
peripheral nerve: friend or foe?

Ramaglia V., Daha M. and F. Baas (2008) 
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Local synthesis of complement factors

The primary site of synthesis of plasma complement proteins is liver. Extra-hepatic 
complement biosynthesis occurs in many tissues and may account for the rapid and 
efficient ability of the complement system to initiate and propagate an inflammatory 
response. Local production of complement proteins is especially important in tissues 
where the access to plasma proteins is hindered by a blood-tissue barrier 1,2.

The brain, shielded by the blood-brain barrier, has for years been considered an 
immune-privileged organ, but local biosynthesis of complement also occurs 3,4. We 
have recently shown endogenous synthesis and expression of components of the 
complement pathway in the healthy human peripheral nerve by serial analysis of gene 
expression (SAGE), a powerful tool of gene expression profiling 5. mRNAs encoding 
activating, inhibitory and regulatory components of the complement system were highly 
represented in the SAGE (Table 1) and their expression was confirmed by northern 
blot and RT-PCR. Epithelial cells 6, fibroblasts 7, Schwann cells 8 and macrophages 9 
can synthesize complement in vitro but the high expression level, determined by 
SAGE, supports the hypothesis than Schwann cells are likely the main source of 
complement mRNA in the peripheral nerve trunk. Components of the classical (C1r, 
C1q, C1s and C4), alternative (fD) and common pathway (C3) of complement together 
with regulatory members (CLU, C1inh, C4BP, MCP, DAF and CD59) are produced in 
the peripheral nerve, the proteins are locally synthesized and differentially localized in 
various compartments of the nerve (see table 1). The initial components of the classical 
and alternative pathway are localized in the axon whereas no complement regulators 
are expressed, leaving the axon without direct protection. The regulatory proteins 
CR1, MCP, DAF and CD59 are expressed by Schwann cells. Surprisingly, the myelin 
sheath which extends from the Schwann cell plasma membrane, expresses only CD59, 
regulator of the C5b-9 complex, but lacks any regulator of the C3 convertase 10. This 
differential distribution of complement regulatory proteins may protect the Schwann 
cell but not the myelin from deposition of C3b and iC3b fragments which mediate 
opsonization and phagocytosis by macrophages (discussed in the next paragraph). 

Although the physiological function of the complement system in the healthy 
peripheral nerve is probably immune surveillance, an alternative function in the 
regulation of fatty acid homeostasis has been proposed 11.Adipocytes, which constitute 
a large portion of the epineurial compartment of the nerve, express and secrete factors 
of the alternative complement pathway (FB, C3 and FD also known as adipsin) 12. 
These factors are sufficient to cleave C3 into C3a and C3b. Further, the N-terminal 
arginine of C3a can be cleaved by the carboxypeptidase B (CBP), an enzyme present 
in the endoneurial compartment of the nerve 11. The resulting C3adesArg, also called 
acylation stimulating protein (ASP), is a potent stimulator of triglyceride synthesis in 
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adipocytes 13. Locally produced triglycerides may represent a readily available energy 
source for peripheral axons which elongate far from their cell body, making energy 
supply from the soma difficult. Altogether, local synthesis of complement factors and 
ASP production are suggested as possible regulators of energy metabolism cross-talk 
between various compartments of the nerve, but more work aimed to elucidate this 
mechanism is ongoing.    

Complement activation in peripheral nerve injury 

Transection or crush injury to peripheral axons results in rapid activation (within 1 
hour) of the complement cascade locally at the site of injury 5 and, as a retrograde 
response, in the motor nuclei and sensory projections laying in the CNS 14-19 (see 
table 2). The mechanical injury focally damages the nerve exposing axonal and 
myelin epitopes which are normally sequestered within the axolemma and in the 

Table 1. Expression of complement factors in healthy human sciatic nerve

Complement 
factor

RNA level 
(SAGEa)

Protein level 
(Western blot)

Protein localization 
(Immunohistochemistry)

Nerve Nerve Brain Liver Axon SC Myelin ED EP BV

C1q 9 ++ + + - - - + - +

C1r 5 + + ++ + + - - + -

C1s 3 ++ + + + + - - - -

FD 16 + - - + - - - - -

Properdin - + + + n.d.

C3 21 + + + - - - + - +

C3c n.d. - - - - - -

C3d n.d. - - - - - -

C4 2 n.d. - - - - + +

C5 - + -/+ + - - - - - -

C1inh 9 + - + - - + + + +

C4BP - ++ -/+ + - + - - + +

FH 3 ++ + ++ n.d.

FI - ++ + ++ n.d.

CLU 22 + + + - + - - + -

MCP 1 n.d. n.d. n.d. - - - - - -

CD59 2 + + + - - + + + +

DAF 1 n.d. n.d. n.d. - + - + - -

MAC n.d. n.d. n.d. - - - - - +
atags/10000; SC, Schwann cell; ED, endoneurium; EP, epineurium; BV, blood vessel; n.d., not determined;(-) 
negative staining; (+) positive staining; (++) very positive staining.

Modified from de Jonge et al., 2004
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myelin sheath. Myelin proteins can activate the classical and alternative pathways 
of complement in an antibody-independent manner as shown by in vitro studies of 
isolated rat or human myelin able to fix C1 and consume complement when incubated 
in normal and C2-deficient serum 20,21. 

Activation of the complement system generates both opsonins and the membrane 
attack complex (MAC, C5b-9). The large split products of C3 and C5 (C3b and C5b, 
respectively) opsonize membranes, targeting them for disposal by phagocytes and 
for the anchoring of the C5b-9 complex. The small cleaved products, C3a and C5a, 
have a potent chemotactic function. Macrophage recruitment and activation is the 
most striking cellular response during Wallerian degeneration (WD) after axonal 
injury (see paragraph 1a of chapter 1) and it is mediated by complement proteins. The 
initial demonstration of the importance of complement proteins in the macrophage 
response during WD comes from early in vitro studies. In co-cultures of macrophages 
and peripheral nerve segments, monoclonal antibodies blocking complement type 3 
receptor (CR3), expressed by macrophages during WD 22, prevented the phagocytosis 
of opsonized myelin 23. When C3-deficient serum was applied to the co-cultures, 
macrophages were unable to invade the degenerating nerve whereas addition of 
C3-deficient serum after the macrophages had successfully entered the nerve impaired 
their ability to phagocytose myelin 24. These data proved that myelin phagocytosis by 
macrophages is mediated by complement via the CR3 receptor. CR3 is a member of 
the β2-integrin family and consists of an α- (αM, CD11b) and β-subunit (β2, CD18). It 
mediates diverse cell functions including adhesion and cell motility via interaction with 
fibrinogen and I-CAM-1 but it is also a receptor for iC3b, a product of the cleavage of C3 
25. Reichert and Rotshenker 26 showed that scavenger receptor AI-II (SRAI/II) functions 
together with CR3 to mediate phagocytosis of myelin via the cAMP cascade 27. 

Table 2. Complement implication in PNS injury 

Process Evidence of C involvement Reference

Wallerian 
degeneration

C3c deposits in crushed rat sciatic nerve 4h post-injury 
Delayed WD in C3 depleted rats
Delayed WD in C5 deficient rats
C3 deficient serum blocks macrophage invasion of the 
degenerating nerve in vitro

CR3 is expressed by myelin-phagocytosing macrophages 
after nerve transection injury
mAb against CR3 prevent phagocytosis of 
opsonized myelin in vitro

Complement activation augment by 2 fold macrophage 
mediated myelin phagocytosis via the CR3 receptor 

De Jonge et al., 2004
Dailey et al., 1998
Liu et al., 1999
Bruck and Friede, 1991
Reichert et al ., 1994
Bruck and Friede, 1990
Reichert and Rotshenker, 
2003

Regeneration Delayed in C3 depleted rats
Not altered in C5 deficient rats
Delayed in C57BL/Wlds mice

Dailey et al., 1998
Liu et al., 1999
Brown et al., 1992
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The in vitro findings were followed by experiments in the in vivo models of WD. 
Complement depletion by intravenous administration of cobra venom factor in Lewis 
rats reduced macrophage recruitment into the distal stump of the degenerating nerve. 
Macrophages failed to acquire the enlarged and vacuolated morphology, typical 
of the activated phenotype, and their capacity to clear myelin was diminished 28. 
Mice congenitally deficient in the complement component C5 also showed delayed 
macrophage recruitment as well as axonal and myelin degradation from 1 to 21 days 
post-injury 29. These experiments point to a major role of complement in macrophage 
recruitment and activation but the contribution of the terminal MAC to WD is not 
pinpointed. Whether C cleaved products alone or the entire complement cascade 
including the MAC are needed for WD is still matter of debate 30. C3 or C5 have multiple 
functions as generators of opsonins, chemoattractants and anchor for the assembly of 
the MAC. Thus, their depletion could affect different pathways. One of the aims of this 
thesis is to dissect the role of the complement factors during WD by separating the 
effects of upstream complement components from the cytolytic effect of the terminal 
MAC. 

Complement activation during WD could be a “double-edged sword” for the 
subsequent regeneration of the nerve. On the one hand, it could be detrimental by 
perpetuating non-specific tissue damage directly via the MAC and indirectly via 
the macrophages and their toxic mediators; on the other hand, the complement-
mediated events could be beneficial to the termination of the inflammatory process 
and promote recovery via the breakdown of injured axons and myelin, early clearance 
of debris and late secretion of anti-inflammatory cytokines by macrophages. The 
complement system has been suggested by others 28,26,31 and us 5 as a key determinant 
of regeneration after axonal injury.  Dailey and colleagues 28 showed that axonal 
regeneration is delayed in C3 depleted animals, whereas C5 deficiency did not alter 
regeneration after sciatic nerve injury 29. In the C57BL/Wlds mouse model with slow 
WD, regeneration is also delayed 32,33. Components of the myelin sheath are generally 
considered inhibitors of axonal growth and their efficient clearance is considered a 
prerequisite for successful regeneration after axonal injury 34-36. The delayed axonal 
regeneration of C57BL/Wlds mice seems to depend in part on the inhibitory effect 
of myelin-associated glycoprotein (MAG) on axonal regrowth, since a cross of MAG-
deficient mice and C57BL/Wlds mice showed an increase in the number of regrowing 
axons. However, no functional tests were performed 37. Interestingly, a recent study 
demonstrated that local application of exogenous MAG for a short time (72h) after 
injury reduces axonal branching without affecting axonal elongation and enhances 
the functional recovery after rat sciatic nerve transection, presumably by reducing 
hyperinnervation and misdirection 38. Thus, lingering of myelin constituents in the 
degenerating nerve, as seen in the case of C6-/- animals in which myelin clearance 
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after nerve injury is delayed 39, can prevent branching and promote recovery. Therefore, 
the influence that complement activation during WD has on the subsequent nerve 
regeneration still remains controversial and is one of the topics of this thesis.   

Complement activation in peripheral nerve disease 

Activation of the complement system occurs in both chronic and acute diseases of the 
PNS (see table 3). 

Neuroma and neurofibromatosis. Neuroma and neurofibromatosis are examples 
of chronic PNS disorders where deposits of activated complement components have 
been detected. Neurofibromatosis is a genetic disorder which causes nerve tumors 
whereas neuromas occur in traumatized nerves as a result of impaired regeneration 

Table 3. Complement implication in PNS disease

Process Evidence of C involvement Reference

Neuroma C3c and C3d deposits in the perineurium and Schwann cells De Jonge et al., 2004

Neurofibromatosis C3c and C3d deposits in the perineurium De Jonge et al., 2004

GBS C5b-9 deposits on degenerating myelin
lamellae before macrophage invasion
C9neo antigens on degenerating myelin sheaths in acute 
phase GBS
C5b-9 in cerebrospinal fluids, serum and peripheral nerve 
biopsy
C5b-9 deposits on Schwann cell membranes in acute phase 
GBS
C deficient serum rescue anti-GQ1b mediated transmission 
block
C3c deposits on NMJs of mouse diaphragm treated with 
serum from MFS patient
C3c binds node of Ranvier in desheated mouse sciatic nerve 
treated with ganglioside antisera or monoclonal anti-
ganglioside antibodies 
C3 and C5b-9 deposition at disrupted nodes of Ranvier in 
acute phase AMAN rabbits 
C1q, C3c, C4 and MAC deposits at injured NMJs and pSCs of 
mouse diaphragm treated with anti-gangliosides antibodies
C6 deficiency rescues NMJs and pSC injury
CD59 deficiency exarcerbates NMJs and pSC injury
High MBL serum level and complex activity determined 
by the MBL2 haplotype is associated with severe GBS 
phenotype

Hafer-Macko et al., 1996
Wanschitz et al., 2003
Koski, 1990
Putzu et al, 2000
e.f.  Plomp et al., 1999
Paparounas et al., 1999
Susuki et al., 2007
i.j.k Halstead et al., 2004
Geleijns et al., 2006

EAN C5b-9 deposits on Schwann cell surface and myelin before 
overt demyelination
CD59 upregulation on Schwann cells during demyelination 
and axonal degeneration

Stoll et at., 1991
Vedeler et al., 1999
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and it consists of axon sprouts, proliferating Schwann cells, perineurial cells, blood 
vessels, and connective tissue. Deposits of C3c and C4c were found in the perineurium 
of sprouting fibers and in proliferating Schwann cells of neuroma samples, and in the 
perineurium of neurofibromatosis samples 5. This indicates that, although usually part 
of the acute phase response, complement activation can occur in chronic diseases and 
is probably triggered by active disease processes.

Guillain-Barré syndrome. Complement activation is one of the earliest detectable 
events in acute acquired demyelinating neuropathies such as the Guillain-Barré 
syndrome (GBS) 40. The C5b-9 complex is detected in peripheral nerve biopsy of patients 
with GBS as early as 3 days after onset of symptoms and it is localized on the surface 
of Schwann cells and their myelin sheath 41-43. In the EAN model of GBS deposition 
of C5b-9 complex occurs before the onset of clinical signs and shortly thereafter, and 
precedes demyelination 44. In patients, vesicular degeneration of myelin lamellae is 
apparent before the invasion of macrophages, suggesting that complement activation 
could be responsible for the initial degenerative changes in the diseased nerve. C5b-9 
is also detected in cerebrospinal fluid and serum samples from GBS patients 45.

More insight into the role of complement in acute acquired demyelinating diseases 
comes from studies of in vitro mouse hemidiaphragm preparations sensitized with anti-
GQ1b antibodies which are associated with the regional variant of GBS, Miller Fisher 
syndrome (MFS) 46. The carbohydrate moieties of gangliosides are structurally similar to 
those of microbial glycans like the lipo-oligosaccharides (LOS) expressed on the surface 
of the bacterium Campylobacter jejuni, highly associated with the development of GBS. 
This mimicry may explain the development of autoimmunity. The immune response, 
mediated by the anti-ganglioside antibody binding, not only targets the infection but 
also attacks the peripheral nerve 47. Gangliosides are especially enriched in neuronal 
tissues, primarily localized at raft domains on the synaptic plasma membranes. Anti-
GQ1b antibodies bind to motor nerve terminals 48 where they induce a massive quantal 
release of acetylcholine and eventually block neuromuscular transmission, much similar 
to the effect of the pore-forming toxin, α-latrotoxin 49. Blockade of neuromuscular 
transmission corresponds to structural breakdown of the nerve terminals, loss of heavy 
neurofilament and type III β-tubulin immunostaining. Presynaptic terminals appear 
disorganized, depleted of vescicles and fragmented by Schwann cell processes. These 
lesions are completely rescued by application of complement deficient serum, proving 
that the effects of anti-GQ1b antibodies on the neuromuscular junctions (NMJs) are 
entirely dependent on activation of the complement cascade 50. One mystery remains 
that the effects seen in the in vitro mouse model can only be obtained by using normal 
human serum (NHS) as a source of complement whereas mouse serum does not appear 
to be sufficiently activated by anti-ganglioside antibodies opsonized pre-synaptic 
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membranes. How much NHS complement is regulated by mouse C regulators is also 
not clear.  Willison (2005) 46 proposed a model of the pathological processes leading to 
nerve terminal axonal injury and synaptic necrosis in the in vitro mouse model of MFS 
which is summarized in the schematic in figure 1.

Not only presynaptic neuronal membranes but also perisynaptic Schwann cells 
(pSCs) are the target of attack by anti-gangliosides antibodies which colocalize with 
deposits of C1q, C3c, C4 and MAC 51. Hemidiaphragm preparations from C6-/- mice 
incubated with C6-/- serum failed to develop nerve terminal injury in the presense 
of anti-ganglioside antibodies. Accordingly, both injury to presynaptic neuronal 
membranes and pSCs injury are caused by MAC-mediated lysis. Further, this process 

Figure 1. Model of complement-mediated damage in inflammatory neuropathies. Antibodies bind to 
gangliosides in the extracellular layer of the plasma membrane of lipid raft domains at synapses. C1q 
binds to the antigen-antibody complex, initiating activation of the complement cascade which eventually 
results in the assembly and deposition of the MAC. MAC forms nonspecific pores in the presynaptic 
membrane leading to uncontrolled calcium influx. The entry of calcium is normally highly regulated by 
the voltage-gated calcium channels (VGCC). The level of intracellular calcium mediates the fusion of the 
synaptic vesicles to the intracellular leaflet of the presynaptic membrane and triggers neurotransmitter 
release in the synaptic cleft. The uncontrolled calcium influx leads to accumulation of intracellular 
calcium which triggers massive exocytosis and activates calcium-dependent proteases which degrade the 
cytoskeleton and trigger mitochondrial cell death, leading to structural and metabolic destruction of the 
nerve terminal. This mechanism is similar to that induced by the pore-forming toxin, α-latrotoxin. 
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is controlled by the inhibitory complement regulator CD59 since both types of injury 
are exarcerbated in CD59 deficient mice with increased MAC formation 51. The 
classical pathway has been suggested as initiator of complement activation in GBS, 
but involvement of the lectin pathway has not been ruled out 51. High serum activity of 
the mannose-binding lectin (MBL), which activates complement by the recognition of 
repetitive sugar groups on pathogens, is determined by the MBL2 haplotype and has 
been associated with the development and severity of GBS 52. 

Whether the anti-ganglioside antibody-mediated nerve terminal degeneration also 
affects the proximal portion of the axon remains unclear. Anti-ganglioside antibodies 
bind to nodes of Ranvier and can activate complement in desheathed mouse sciatic 
nerve treated with sera from patients with autoimmune neuropathies supplemented 
with fresh human serum as a source of complement 53. In the in vivo rabbit model of 
GBS, resembling the acute motor axonal neuropathy (AMAN) variant 54, the entire 
architecture of the nodes of Ranvier including the paranodal junctions, the nodal 
cytoskeleton and the Schwann cell microvilli are disrupted during the acute phase 
of the disease accompanied by progressive limb weakness. Voltage-gated sodium 
(Nav) channels, normally clustered at nodes of Ranvier, are disrupted or absent and 
co-localize with deposits of complement C3 and MAC 55. Spontaneous recovery occurs 
in the AMAN rabbits 2 weeks after clinical onset 54. During the early recovery phase, 
complement deposits at nodes of Ranvier decrease and Nav channels redistribute 
on both sides of affected nodes along with Schwann cell microvilli and paranodal 
myelin loops 55. This architecture may represent the early stage of a later fusion of two 
heminodes to reconstitute new nodes of Ranvier in the later stages of the recovery 
phase.  

The ability of (non-perisynaptic) Schwann cells to survive MAC deposition during 
inflammatory neuropathies is intriguing. This is likely influenced by the differential 
distribution of complement regulatory components on the Schwann cell surface (CR1, 
MCP, DAF, CD59) compared to its myelin sheath (only CD59) and the ability of cells 
to eliminate MAC channels by endocytosis and membrane shedding in the case of 
sublytic attack 56,57. Increasing evidence points to a role of nonlethal amount of MAC 
deposition in the regulation of cell cycle and gene expression 58-62. MAC pores can 
reach a diameter of 100Å 63. Multiple signaling molecules can cross these channels 
including calcium, diacylglycerol, cyclic AMP, PKC and members of the MAP kinase 
family which can influence cellular processes 59,64,65. In vitro studies demonstrated 
that sublytic MAC deposition on Schwann cells decreases the expression of P0 mRNA 
via activation of JNK1 59,62. P0 protein constitutes a major component (>50%) of myelin 
membrane proteins and it is necessary for myelin compaction and integrity 66-69. 
Thus it is conceivable that, by decreasing the expression of genes important in myelin 
compaction such as P0, sublytic complement activation could drive the Schwann 
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cell towards a premyelinating phenotype possibly contributing to demyelination 62. 
This is further supported by the observation that sublytic MAC levels rescue cultured 
Schwann cells from apoptosis via activation of PI-3 kinase, phosphorylation of BAD 
and upregulation of Bcl-xL 61 and drive them into S phase, stimulating cell cycle 
and mitosis 60. The survival of Schwann cells and their shift from a myelinating to a 
proliferating phenotype could ultimately favor the remyelination and recovery which 
occur in most GBS patients. 

Charcot-Marie-Tooth disease. Although the immune system has been implicated 
in certain types of hereditary neuropathies, a possible involvement of the innate 
immune system in Charcot-Marie-Tooth disease has not yet been shown and is one of 
the subjects of this thesis.

Complement regulation in peripheral nerve injury and disease: a therapeutic 
approach 

Table 4. Complement therapeutics in PNS injury and disease

Agent Activity Model Effect Reference

CVF Forms a C3 
convertase able to 
escape regulation 
by FI and FH; C3 
consumption

EAN
AT-EAN

Lowers clinical score, 
inflammation and 
demyelination
Inhibits inflammation and 
demyelination

Vriesendorp et al., 1995
Vriesendorp et al., 1998

sCR1/ TP10 Extracellular region 
of CR1; inhibition of 
C3 convertase

EAN Prevents demyelination 
and axonal degeneration; 
suppresses clinical sign of 
disease

Jung et al., 1995; 
Vriesendorp et al., 1997

C1inh/
Cetor

Inhibition of C1r/
C1s, kallikrein and 
other proteases

Acute axonal 
injury

Inhibits MAC formation, 
delays myelin degradation 
but not axonal damage

Ramaglia et al, 2007

rhC1inh/
Rhucin

Recombinant 
human C1inh 
produced in 
transgenic rabbits

Acute axonal 
injury

Inhibits C upregulation Ramaglia et al, 2007

APT070/
Mirococept

sCR1 with 
lipopeptide 
membrane linker

MFS Abrogates MAC formation 
and acute tissue injury

Halstead et al., 2005

Eculizumab Inhibition of C5a 
and C5b-9

MFS Abrogates MAC formation, 
structural and functional 
lesions in vitro; prevents 
respiratory paralysis and 
neuropathy phenotype

Halstead et al., 2008
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The implication of complement activation in the initiation, propagation or 
exacerbation of PNS injury and disease, makes it a potential target for therapeutic 
intervention. A number of complement inhibitors and modulators have been developed 
and have recently been reviewed by Ricklin and Lambris 70. Various steps of the 
proteolytic cascade and its (positive and negative) regulators have been targeted in 
PNS injury and disease and they are currently in the stage of preclinical development 
(Table 4). 

The first anti-complement agent described was cobra venom factor (CVF) 71,72. 
This venom protein binds to fB in plasma and, after cleavage of fB by fD, forms 
a stable C3 convertase (CVF-fB) which is resistant to fluid phase regulators 73. 
Decomplementation is achieved via the consumption of C3 by the CVF-fB convertase. 
Systemic complement depletion with CVF significantly reduces inflammation and 
demyelination in the experimental autoimmune neuritis (EAN) and adoptive transfer-
EAN (AT-EAN) models of GBS 74,75. However, the massive C activation associated 
with decomplementation, makes CVF a potential threat for the development of 
iatrogenic shock syndrome as already observed in some animal models 76. The soluble 
form of complement receptor 1 (sCR1) has been a breakthrough in complement drug 
discovery and it has been successfully used to control C activation in animal models 
of GBS 46. Clinical signs of experimental autoimmune neuritis, induced in rats by 
immunization with bovine peripheral nerve myelin, could be markedly suppressed 
by sCR1 treatment. Functional and structural lesions could also be prevented as 
shown by electrophysiological and morphological data 77,78. The soluble complement 
regulator Mirococept/APT070 containing the region of CR1 which inhibits the C3/C5 
convertase, can fully block MAC formation and abrogate acute tissue injury in ex vivo 
and in vivo mice immunized with anti-ganglioside antibody to mimic the Miller Fisher 
(MFS) variant of GBS 79. Similar results have been recently obtained by treatment with 
Eculizumab, the humanized antibody against C5, already in use in clinical trials for the 
treatment of PNH 80. Eculizumab could prevent MAC deposition and terminal axonal 
neurofilament loss as well as block the large increase in the frequency of miniature 
end-plate potentials (MEPPs) and prevent the block in synaptic transmission. 

Thus far, only a few inhibitors of the C pathway have made it to the clinic (TP10, 
Avant Pharmaceuticals; Eculizumab, Alexion Pharmaceuticals). Determine which 
step of the complement cascade is the optimal target for C inhibition, is one of the 
aims of this thesis.
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