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Neural plasticity in the peri-infarct region
is the basis for functional recovery after
stroke
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The complement C3a receptor (C3aR) is broadly expressed in
the brain and C3aR expression is increased after injury

In the brain, C3aR is expressed by

* neural progenitor cells

* neurons

» astrocytes

microglia

endothelial cells

epithelial cells of the choroid
plexus
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C3a is generated by proteolytic cleavage of the third complement
component (C3)



Studies in genetically modified mice identify C3aR as a neural
plasticity modifier that promotes recovery after ischemic

stroke
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C3aR”-mice have better functional recovery in the acute phase
after ischemic stroke
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C3a over-expressing mice show better functional recovery
in the post-acute phase after ischemic stroke
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C3aR signaling stimulates axonal sprouting
in the peri-infarct region

**P<0.01; ***P<0.005
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C3a-C3aR signaling increases the density of excitatory synapses
in the peri-infarct region
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C3aR sighaling contributes to peri-infarct microgliosis

*P<0.05; ***P<0.005
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C3aR sighaling modulates reactive astrogliosis

in the peri-infarct cortex
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Intranasal administration is a feasible route for delivering C3a
to the brain

Fluorescence imaging
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In vivo and ex vivo imaging shows C3a in the brain 1h and 3h after intranasal administration

Stokowska et. al, Brain, 2017



Intranasal treatment with C3a improves functional
recovery after ischemic stroke
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Intranasal treatment with C3a increases neuronal
connectivity in the peri-infarct motor cortex

Magnetic resonance imaging

The PBS and C3a treated groups
did not differ in infarct volume
7 days after stroke

1 1
PBS = vehicle PBS C3a
#

» S 400 5
o= 8
2735 300{ N
= N g
owm o
§ & 200+ 2 *#%p<0.005
K] () ° #
gé_»]oo_ o o P<0.05
=

= o 1Ml m8l

BLP56 BL P56
PBS C3a

Stokowska et al., J Clin Invest, 2023



Intranasal treatment with C3a stimulates axonal sprouting
in the peri-infarct cortex
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Intranasal treatment with C3a increased the density of excitatory

synapses in the peri-infarct cortex
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Intranasal treatment with C3a does not affect reactive microgliosis

‘

A 21 days post-stroke B 56 days post-stroke E 14 days post-stroke F 28 days post-stroke
Contralesional Ipsilesional Contralesional Ipsilesional Contralesional Ipsilesional Contralesional Ipsilesional
7 3 PR S PR . 5 N ) - - - . :
: -
A3 Y
3 S R ~
(& [&]
<@ 2@
&) ()
Cc D G H
5009 i el a ™ 5007 . CIPBS [1C3a 150 | 150- | CIPBS [C1C3a
: ° ° : dokk *k Fekekk sk | sk * woxn | dekk
a00{ o e ° g 400{ - ) : ' '
t : : - t S ’ £ 100{ - 2l . £ 100 '
© o R -1 o o | 3 £ - ° | o
$3004 [ | e [ $ 5 3001 o 2 | 2 |
3 |y eolol 1 2B o 3 2 vo 3 % I £ 3 el ® .
.° 200- A EREIN i 22004, || W) <[ o s I : ' I
3 |F | 5 alE &l 5 | | - 2 50- |
o i ° Qo d1211° ° °l o 2 ° 2
2100 R 2100 o ! ﬁ ﬁ 3) | z © :
e : oLLLL LILLL LTI LTTL oleld Moy W . i
- ~ 25 LG : Y 2. 2gv TS Qo XD SN D
L& L& & WY g W L LF \(b, s o L Y QS @ > < '\% '\% & \(O‘% 4
& N} & N N € SEE & N & N & R SR oo& L &K ooél‘ & £ £ oo{\" -
—————————————————————————————— -I'___________ ————— ——— —— ———— ——— — —— — —— — —— — ——— — —— ——— ———— ——
Motor cortex | Somatosensory cortex Motor cortex | Somatosensory cortex Motor cortex  |Somatosensory cortex Motor cortex | Somatosensory cortex

Clec7a — marker of disease-associated microglia
(Keren-Shaul et al, Cell, 2017)
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Summary

Intranasal treatment with C3a starting one week after

experimental stroke
- stimulates adaptive neural plasticity and neuronal connectivity

- modulates astrocyte reactivity
- promotes functional recovery
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