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Aging declines ischemic neovascuarization via the impairment
of the cross-activation of VEGFR2 and 33 integrin

A B C
16 15
O =
-
s € 2t T
= 1.2 -
g2 T z
- = = 09 I
c ™ 08 k- o *
[« I . >
£o = £ o056}
E- oal i g
> : = 03 |
& 8
@ 0.0 ¢S 00
Young Aged Young Aged
D E
Ischemia
15 O p-8 3-INT-747
p-8 3 INT-747> - E-\?E alt P <0.01
8 3 INT-747> g 5 ® p-Tyrd16-Src- T
p-VEGFR2%> S® 10 T
o
VEGFR2> ® =
p-Tyrd16-Src » % & -
Src»> E .§_
8 -actin®> 0
Ischemia

Di and Cheng . 1JC 2013



Schematic representation of VEGF family

and their receptors
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Chorioallantoic membrane assay shows that sFltl
blocking improved sFltl antiangiogenic activity
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Schematic depicting suppression of angiogenic
branching by a Wnt5a/11-Fltl pathway

Stefater et al. Nature 2011:474:511



Purpose
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(> To Investigate the effects of aging on ischemia-

Induced neovascularization and 1its molecular
mechanisms with a focusing on the novel role
of sFItl in a mouse hindlimb model.



Mouse femoral artery ligation model
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« Morphological analysis

« Immunohistochemistry

« Quantitative real-time PCR
« ELISAetc.




Aging impairs blood flow recovery during the
follow-up period
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Aging impairs blood capillary formation at 14 after
Ischemic surgery
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Aging increases the levels of plasma and ischemic
muscles sFltl in a time-dependent course

ELISA Real-time PCR
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Immunostaining and Immunofluorescence show
sFIt1l expression in infiltrated microphages
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Aging enhanced the levels of p-Akt, SC35, Galectin-3,
Wnt5a, and TLR2 and reduced p-VEGFR?2 proteins
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TLR2: toll-like receptor-2
p-VEGFR2: phospho-vascular endothelial growth factor receptor-2



Aging increased the expression of canonical
Wnt5a and Wntl1l in the ischemic muscles
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Aging had no effects on the expression of non-

canonical Wnt family members
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Aging enhances macrophage and leukocyte infiltration in
the ischemic muscles
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Aging increased the levels of MMP-2 and MMP-9 activities
In the iIschemic muscles

Y-N A-N Y-l A-|

MMP-2 ) ) OYoung

2700 ..900
2 —1 3
Z 1800} $ 600
(© -i— QN
> N
o 900t = 300
= =
= NS 0

0 L c—mmm - Non-ischemia Tschemia

Non-ischemia Ischemia



C-Kit*/CD45" cells

Aging impairs bone marrow CD31*/c-Kit*
mobilization and function

(5% 10* cells)
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Cultured medium from BM-derived CD11b* cells of
aged mice impaired HUVEC proliferation

aYc-Kit*CM oYCD11b*CM
BAC-Kit*CM BACD11b*CM
375 |
200 _* %00
L[E] 4300
9240 NS 9 240 S
2= |l 22[Ns]l| | 5225
S 8.l MR
5160 s 160 2150 |
(7)) n 0
kel kel <
< 8ot < 8of 75
0 0 0
Heated unheated ~ Heated unheated +  +
HUVECs HUVECs _ + — YCD11b*CM

+ ACD11b*CM



Hypoxia stimulated the expression of sFItl and
MRNA in aged BM-derived CD11b* cells
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Cultured medium from BM-derived CD11b* cells of
Aged mice impaired HUVEC tubulogenesis
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siWntb5a reduced SC35 and sFItl express and enhanced
pAkt and pVEGFR2 levels in aged BM-derived CD11b*
cells In response to hypoxia
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Cultured medium of aged BM-derived CD11b* cells treated
siwnt5a mitigated HUVEC and EPC tubulogenic actions
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Proposed mechanism of aging-related impaired
neovascularization
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Original Article

The Soluble VEGF Receptor sFlt-1 Contributes to
Impaired Neovascularization in Aged Mice
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