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Abstract

Background. The involvement of the complement system in brain injury has been
scarcely investigated. Here we document the pivotal role of lectin pathway, initiated
by mannose binding lectin (MBL) and ficolin-3, in brain ischemic injury in mice and
humans.

We first evaluated the role of the lectin pathway in brain ischemic mice.

In order to investigate the clinical relevance of these experimental observations, the
second aim was to evaluate the relevance of the lectin pathway in subarachnoid
hemorrhage (SAH) patients. Brain ischemia is a main determinant of unfavorable
outcome in SAH patients. It can play a role in the acute phase as a consequence of the
initial intracranial bleeding and/or at delayed stages due to cerebral vasospasm.
Methods and results: brain ischemic injury in mice. Focal ischemia was induced
in C57BlI/6 (WT) or in MBL-A and MBL-C double knockout mice (MBL-/-), by
permanent or transient middle cerebral artery occlusion (pMCAo and tMCAo,
respectively). Neurological deficits and infarct volume were measured 48 h after
ischemia. MBL presence on cerebral vessels was assessed by immunostaining and
confocal microscopy. The activation of lectin pathway after ischemia was analyzed by
measuring circulating functional MBL/MASP-2 complexes by ELISA. Complement
activation was assessed by western blot analysis of C3 fragments in plasma samples.
We first observed that MBL is deposited on ischemic vessels up to 48h after injury and
that functional MBL/MASP-2 complexes and C3 complement fragments were
significantly increased after tMCAo and pMCAo, indicating that the lectin pathway is
activated in the ischemic injury.

Next, we demonstrated that MBL-/- mice were protected from anatomical and
functional ischemic injury, showing 28% and 41% lesion reduction after tMCAo and
pMCAo, respectively, compared to WT, thus suggesting a deleterious role of MBL and

suggesting that inhibition of this protein could lead to neuroprotection.



Methods and results: subarachnoid hemorrhage patients.

Thirty-nine patients with SAH were enrolled. Clinical vasospasm (VSP) was defined as
neuro-worsening with angiographic confirmation of vessel narrowing. Cerebral
ischemia was defined as a hypodense lesion on computer tomography (CT) scan
performed before Intensive Care Unit (ICU) discharge. Early cerebral ischemia was
defined as a hypodense lesion on CT performed in acute phase (ECI), while delayed
ischemia (DCI) was defined as a new hypodense lesion on CT scan performed in
delayed phase. Six-month outcome was assessed using Glasgow outcome scale
(GOS). Clinical severity, radiological status and outcome were studied in relation to
lectin concentrations. Plasma levels of MBL, MBL/MASP-2 functional complexes, ficolin-
3 and of complement factors (C3 and C5b-9) from patients and 20 healthy subjects,
were determined in acute (1-3 day) and post acute phase (4-14 day) through western
blot analysis and ELISA.

The plasma concentrations of MBL in SAH patients, however, was not significantly
different from healthy subjects. Despite unaffected MBL levels, we have observed an
acute and persistent reduction of MBL/MASP-2 levels.

On the contrary, a persistent increase in ficolin-3 was detected in SAH patients.
Furthermore, ficolin-3 was related to brain injury severity. Namely, significantly lower
levels of ficolin-3 were found in: severe patients, patients with VSP and patients with
CT cerebral ischemia.

Conclusion: Our data show an important role for the lectin pathway in the
pathogenesis of acute brain injury and provide a strong support to the concept that
lectin pathway may be a relevant therapeutic target in humans with a wide

therapeutic window of application.
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