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Immunomodulation and adult neurogenesis after stroke
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Neuroblasts in the subventricular zone proliferate markedly after stroke, and migrate to the site of injury
along with blood vessels. However, a large fraction of stroke-generated neuroblasts die shortly after being
born, because of local inflammation.

E-selectin is specifically expressed on endothelial cells, but only when the endothelium activates. Since
endothelial activation occurs after stroke, E-selectin can serve as an immunologic tolerization antigen that
can focus immunomodulation to regions of the vascular tree. Intranasal instillation of recombinant
E-selectin will induce mucosal tolerance to that antigen with the generation of E-selectin-specific
regulatory T cells (Tregs). Tregs may protect newly-generated neuroblasts from ischemic damage through
‘bystander suppression’ in which immunomodulatory cytokines such as TGF-$ and IL-10 are released
locally. In this series of experiments, we have shown that after E-selectin tolerization in permanent
middle cerebral artery occlusion (pMCAO) rats Tregs transmigrate to the peri-infarct region of ischemic
brain, TNF expression in the local neurovascular niche is reduced, and the survival of newly generated
neuroblasts or neurons in the peri-infarct region is increased. Under these conditions, an improvement in
sensorimotor function after pMCAO also occurs.

E-selectin-specific Tregs can modulate the efficacy of adult neurogenesis after ischemia and promote

repair after brain injury.

2009 2,300,000 690,000 2,990,000
2010 1,000,000 300,000 1,300,000

3,300,000 990,000 4,290,000




Neuroblast

80

2-3
Arvidson A, et al., Nat Med, 2002

Bystander suppression

T
T T
Foxp3
Hori S,
et al., Science. 2003 T
TGF-B
1L-10 T
T
Niche
() Spontaneous
hypertensive rat (SHR)
@ T
E-selectin
E-selectin T
©)
Brdu
(0)) T CD4
Foxp3 Cell sorter
®) Brdu

doublecortin (Dcx)  NeuN

(6) Niche

Stereology software



@) E-

CD4 Foxp3

FHS + pMCAL

Exseel + pMCALD

L1

i iy I 1
Foxpd

1: CD4
sorter

Foxp3
CD4
E-selectin

@ T

doublecortin

Brdu
E-

NeuN

L1
PES + pMU AL

2: Doublecortin
E-selectin
Doublecortin

1 10F

(i i (g

Fuxpd

Foxp3

5.8% vs. 11.2%

doublecortin

E-

Foael + pASC ALY

cell
T

[ES——— T 1 I I I

10— —————— — i —— —

1 2 3.4 5 & 7 & 9 1011 13
25m
1
i 20
E% 1 5=
_;E )= = T
£
::EE 5 =
B e o~ & &
i % éﬁ; Ty
" L ) iy
iy * e,
) %"q. 7 r_JO
3:
doublecortin E-
E-
E-sel pMCAOQ
doublecortin
(3) Vascular niche
TNF-a
T
MHCI
E-
@®
E-
T
A B
100 160
e $in
g;: Eun
i
i s
20 = .
E‘ 10 20
[ T T T T T 0 ey T T T T T
Pra 40 1w N w aw Pee 4D w N w o
Period after MCAQ surgery Period after MCAD surgery

M PBS + pMCAQ (n=5) @ E-sal + pMCAQ (n = 5)




) E-

@ T

v TNF-a

v MHCII

5
1. Xu H, Miki K, Ishibashi S, Inoue J, Sun L,
Endo S, Sekiya I, Muneta T, Inazawa J, Dezawa
M, Mizusawa H. Transplantation of neuronal
cells induced from human mesenchymal stem
cells improves neurological functions after stroke
without cell fusion. J Neurosci Res.
2009;88:3598-3609.

2.

. 2010;50:882-885.

3. Ishibashi S, Maric D, MouY, Ohtani R,
Ruetzler C, Hallenbeck JM. Mucosal tolerance to
E-selectin promotes the survival of newly
generated neuroblasts via regulatory T-cell
induction after stroke in spontaneously
hypertensive rats. Journal of Cerebral Blood
Flow and Metabolism. 2009;29:606-620.

4. Miki K, Ishibashi S, Sun L, Xu H, Ohashi W,
Kuroiwa T, Mizusawa H. Intensity of chronic
cerebral hypoperfusion determines white/gray
matter injury and cognitive/motor dysfunction in
mice. J Neurosci Res. 2009;87:1270-1281.

5. Sun L, Kuroiwa T, I shibashi S Miki K, Li S,
Xu H, Endo S, Mizusawa H. Two
region-dependent pathways of eosinophilic

neuronal death after transient cerebral ischemia.
Neuropathology 2009;29:45-54.

4 1
1.

Immunomodulation by inducing tolerance to
E-selectin and adult neurogenesis after
stroke. 51

2010.5.21.
2. John Hallenbeck.
T
51
. 2010.5.22.
3. John M. Hallenbeck,
T
neurovascular niche
50 . 2009.5.22.
4. John M. Hallenbeck,
T
. 34
2009.3.22.
2
1. . John M. Hallenbeck. Clinical
Neurosic. 2009;27: 1181.
2 19 European

Stroke Conference (ESC) 2010. Brain &
Nerve. 2011; 63:86-87.

website
http://www.tmd.ac.jp/med/nuro/study.htmi#5

€y
ISHIBASHI SATORU

30533369

@






