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Several barriers at the brain surface and around blood vessels protect the
brain from harmful factors from the outside. Breakdown of brain barriers

after stroke allows uncontrolled entry of damaging white blood cells
and blood components and contributes to brain swelling and damage.
Stroke therapies to date have aimed at blocking entry of circulating white
blood cells into the brain, with little success. Our approach is different -
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Deciphering brain barriers in ischemic stroke

Transgenic mouse lines
to define...

@

« meningeal and perivascular barriers
« distinguish infiltrating vs resident
myeloid populations

L
—~—— WP 1

‘ Imaging CSF flow

IMCAO stroke model

monofilament suture
with silicone tip

Border associated macrophages (BAMS) Blood-borme myeloid cells
80 3

o

Partners 3415
~ Dural barrier WP 2

— - Temporo-spatial
Arachood ' :_,ar myeloid :;pulationa
Mat rrier
o A WFd W €Y )
Arteriole \g Partners 52314
Pia Mater wP3
Temporo-spatial
dynamics of resident
BAMs
Astrocyte endfeet Partners 2154
A
‘e~ Perivascular barrier WP 4
Defining factors
controlling localization
( < . : 5 d functi f BAM:
Q. Which brain barriers are broken down in stroke? e
Partners 153 4
Q. How do we reconstitute barrier function as a
new stroke therapy? WP 5

Clinical Confirmation

e

Partners 21 3 5

Temporo-spatial Imaging Analysis

- Live two-photon imaging of brain
barriers and immune cells

« Live near infrared imaging of
CNS fluid flow

« High resolution confocal imaging

we will elucidate which of the brain barriers are
compromised by ischemic stroke and determine
how we can restore the integrity of these barriers
after stroke.

We have special genetically modified mice that
allow us to see and distinguish the brain barriers,
the immune cells that reside at these barriers, and
immune cells infiltrating from the blood in the brain
of live anesthetized animals. Changes occurring at
these barriers as they occur during stroke will be
visualized by specialized microscopic techniques,
called “intravital microscopy” Only in this way
can factors changing brain barrier properties be
identified and validated in human stroke samples.
We expect to identify which of the brain barriers
change in function after ischemic stroke. We will
further define how these barrier(s) contribute
to the entry of potentially damaging immune
cells or blood factors after stroke and how their
dysfunction contributes to fluid build-up (brain
edema). Understanding these mechanisms will

permit design of novel therapeutic strategies to stabilize the function of
the right barrier after ischemic stroke and, thus, reduce brain damage after
stroke and improve the outcome for patients.
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