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Background - what is known

» Stroke is the main complication of cerebral atherosclerosis leading to ischemic
injury of the brain

* Microglia - the main resident immune cells of the central nervous system -
proliferate and undergo inflammatory activation

* Ischemic stroke leads to blood monocytosis and neutrophilia

* Myeloid cells are recruited to the brain where they may contribute to the brain’s
recovery but also to reperfusion injury

» Increased levels of circulating cells may reflect demargination from tissue vascular
beds or increased production

Gabriel Courties et al. Circulation Research. 2015;116:407-417
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Question

How does stroke enhance the turnover of
hematopoietic stem cells (HSC) to specifically
generate myeloid cells ?

Gabiriel Courties et al. Circulation Research. 2015;116:407-417 |
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Experimental design

Experiments were undertaken using an established mouse
stroke model, in which the middle cerebral artery is transiently
occluded (tMCAOQ) to examine

. the source of increased innate immune cell numbers
in the circulation and in the ischemic brain and

. the signals that regulate leukocyte supply after
stroke

Gabriel Courties et al. Circulation Research. 2015;116:407-417
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Hypothesis

Bone marrow (BM) hematopoietic stem cells (HSC),
a source of neutrophils and monocytes in the steady
state, increase their activity after transient middle
cerebral artery occlusion (tMCAO) in mice.

Gabiriel Courties et al. Circulation Research. 2015;116:407-417
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Stroke increases BM progenitor activity

B —x_
g 30 = ~ 20 *w T 25 Em naive control
100 2 = 2. I 1d post-tMCAD
g %0 5 j B3 3d post-tMCAO
B @ D@15
3 ] £ 10 &2
> 50 g 58 1.0
Ba 210 = 5 =
@ E @ F4 S 0.5
EE > = B
=3, Z 0 0 0
d1 d3
E Baseline day 1 day 2 day 4 day 7 day 14 3 L1 i 50 -
' € . B 40
g z %0
2 5
o
2 & 1o
o 0 2 0
Otk VY O e naive control
2 L
& RGN O BB 4d post-IMCAO

s
i
=

¢
04
gm = g 100 1
forle il £,
Enhanced B4 3
pr0|iferati0n of fréquencies in whofe Bm
myeIOId = ?Slx:l?l?«qu&o

progenitors

MDP (x10%)

ai
0.09 = 40 e B 3d post-tMCAO
3 30 T
‘;: 0.06
a 20
= 0.3 10 I'L‘

0
number /femur

o s

control
H _ 50 r Ig 200 = :{ 9 —x

E 40 % 151 £ 4
Y 20 g Zz2R2
E 10 2 51 3 1

0 0 & 9 _

Wl naive control

80 _ 6 4 . 3 + _ B 4d post-tMCAQ
A % T
(=] o 8'&
g % g £ .
g2 E o 3 Figure 1

» FSC e o e
Gabriel Courties et al. Circulation Research. 2015;116:407-417 g

- Beate Riger, JC 16/11/2015



http://circres.ahajournals.org/help
http://www.heart.org/HEARTORG/General/Contact-Us_UCM_308813_Article.jsp
http://www.americanheart.org/
https://donate.americanheart.org/ecommerce/aha/aha_index.jsp

 HOME TAHA |

Ankersmit

Laboratory MEDIZINISCHE
UNIVERSITAT
WIEN

in Thoracic Diseases
& Applied Immunology

Stroke decreases activity of Lin~ IL7Ra * c-Kit'"t Sca-1"t [ymphoid progenitors in the BM
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BM Lin~ c-Kit+ Sca-1+ (LKS) cells exhibit a myeloid bias after stroke

CEBPB
* 0.008+

0.006-

0.004+
0.002+

Chil3

* &

0.00051
0.0004 4

0.0003+
0.0002-
0.0001 -

0-

MEDIZINISCHE
UNIVERSITAT
WIEN

lkaros

II-7R

Bl 3d post-tMCAO

P

Beate Riger, JC 16/11/2015


http://circres.ahajournals.org/help
http://www.heart.org/HEARTORG/General/Contact-Us_UCM_308813_Article.jsp
http://www.americanheart.org/
https://donate.americanheart.org/ecommerce/aha/aha_index.jsp

 HOME TAHA |

Ankersmit
Laboratory

for Diagnosis & Regeneration
in Thoracic Diseases
& Applied Immunology

Control

MEDIZINISCHE
/ m UNIVERSITAT
WIEN

0.20 6 .
0.15 =~ T
o4
0.10 %
X 2
The BM response 005 ﬂ
0 0
after stroke
0.020 6 "
occurs at the oo = -
most upstream 330-010 §>2
hematopoietic o b

stem cell level

M naive control [ 1d post-tMCAO B 3d post-tMCAO

______ r2 = 0.5205 64 P=07529
- Se L and
. * %4 A
’ 3 correlates
i T2 . .
with injury
00 & 0 00 :
Infarct volume (n1'|m3) Infarct vsolume (r:1m3) S I Ze
C Isotype Control day 1 day 3
507 —
a0 M
LKS <
D 0 Lo |258 g a3
i g o
= 10
g 101N
- 30 *
Hew D 0 78 o T
5] L £
=| 510 Figure 4
,‘ - i I_‘r_l
L» FSC
Gabriel Courties et al. Circulation Research. 2015;116:407-417 - .
— R Beate Riger, JC 16/11/2015



http://circres.ahajournals.org/help
http://www.heart.org/HEARTORG/General/Contact-Us_UCM_308813_Article.jsp
http://www.americanheart.org/
https://donate.americanheart.org/ecommerce/aha/aha_index.jsp

HOME TAHA

Ankersmit
Laboratory

for Diagnosis & Regeneration
in Thoracic Diseases
& Applied Immunology

y 4

MEDIZINISCHE
UNIVERSITAT
WIEN

Confocal imaging of Lin— c-Kit+ Sca-1+ (LKS) progenitor expansion in the BM of mice with stroke

SP-DIOC* CM-DilI* tMCAO

LKS LKS
Y4
-1

LW —
C57BL/6

VE-Cadherin/CD31/Sca1

SP-DIOCs(3) ™

naive control

tMCAO

Gabriel Courties et al. Circulation Research. 2015;116:407-417

I naive control

B tMCAO
g 81 i,
-
= *
q’ —_—
® g
@
(=8
)
» 44
L&)
o
_{\_I’
2 21
L]
8
3 ol ND
o
[+ & o
3 \@ & @a
&L \ \©
B\ (s
6‘6@ @

Beate Ruger, JC 16/11/2015


http://circres.ahajournals.org/help
http://www.heart.org/HEARTORG/General/Contact-Us_UCM_308813_Article.jsp
http://www.americanheart.org/
https://donate.americanheart.org/ecommerce/aha/aha_index.jsp

HOME TAHA

Ankersmit
Laboratory

for Diagnosis & Regeneration
in Thoracic Diseases
& Applied Immunology

y 4

MEDIZINISCHE
UNIVERSITAT
WIEN

Serial intravital microscopy reports increased hematopoietic stem cells (HSC) expansion
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Stroke increases the sympathetic nervous activity in the BM
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Adrenergic signaling regulates hematopoietic stem cell activation
after stroke via the 33 adrenergic receptor
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Conclusion

» After ischemic stroke the BM provides increased numbers of
monocytes and neutrophils through increase myelopoiesis,
whereas lymphoid progenitors are less active

* Indirect sympathetic signaling to the BM niche cells leads to the
activation of most upstream hematopoietic stem cells

» Stroke increases BM noradrenaline levels that alter the
hematopoietic niche by signaling through 3 adrenergic receptors

Gabriel Courties et al. Circulation Research. 2015;116:407-417 —
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Comments

»  Compelling concept that adrenergic signaling controls the BM
*  Prior to the current report, the same group showed that

» this mechanism causes monocytosis during myocardial infarction and chronic
stress and
» that BM-derived monocytes infiltrate the atherosclerotic wall, aggravate local and
systemic inflammation, and eventually enhance the probability of subsequent
myocardial infarction
—> evidence for the existence of a psycho-cellular vicious circle, in which pain,

anxiety, stress are potent drivers of BM-derived monocytosis and HSC release with a
myeloid bias

* Elegantin vitro and in vivo imaging approaches directly visualize the inside of the BM
niche — context-dependent methods add complexity

+ |Inflammation is associated with increased GCSF levels which enhance the turnover of

hematopoietic cells in the BM — the interaction of GCSF and adrenergic signaling in this
model would be interesting

I
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