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Novel therapeutic strategy for heart failure focusing on mechanical stress

SHIRASAWA, Bungo
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In this study, we examined whether mechanical stress affects a behavior of
cardiac stem cells (CSCs), because of the fact that higher transplantation efficiency in heart failure
patients with a left ventricular assist device. Cell viabilities and proliferation capacity were
significantly decreased in stretch-induced human CSCs, while production of angiogenic factors were
up-regulated. In addition, transplantation of CSCs into infarcted heart of haemodynamic unloading mouse
models showed an increase of transplantation efficiency, resulting in heart regeneration. Taken together,
our results indicate that inhibition of mechanical stress might improve an efficiency of cell-based
therapy for severe heart failure.



21

18
15.8%
20
1
mms3
10%
IMDM
1
70-80%

poly-D-lysine

1-2

2
Li et al.,
Stem Cells. 2010: 1
GFP
GFP
GFP
2
1 x 105 cells/well
60 / 20%
3
C57BL/6 10
60
2
Hamano

et al., Cell Transplantation. 1996:
2

1 x 106 cells/heart

in vitro

24 3

1A

Ki67
TUNEL

1B



2
3

»

8

-0~ Static (n=4)

Ki67
TUNEL
4A, B

Day3 Day21

Day3 Day21

[X4: A B =TV A R L ABRRE T /VEEZE D~ DD AR O A
A: HFEARREEL. B: TUNELT >t A

= I
2 50 = Stretch (n=4) i \; 2=0.01
5 * p<0.05 vs Stretch g T o0
z 40 x 7 £ 40
230 3 < g
=2 - 20
220 = <
S0 T Stretch
o (n=6) (n=6)
0+ Baseline 24 hrs 3 days !
”\Es p0.05
K1:AD=INWVABNLAD 2
DRI O AEAFAE J OV 24
Al R IE S
static: JER b Ly FHE -
. . o ol
Stretch: 2 b Ly FHE = Static Stretch
(n=6) (n=6)
VEGF DbFGF
Li
et al., Stem Cells. 2010: 1
12
VEGF bFGF
IGF-1 HGF
VEGF bFGF IGF-1 HGF
(pg/ml) (pg/ml) (pg/ml) (pg/ml)
1000 300 . 400 " 100 .
P<0.05 et e P=0.29 P=0.99
800 300 80
600 200 60
200
400 40
100
200 100, 20
O T Sttic " swetch” 0 Swtic " Stretch Sutic " Stretch. * Static " Stretch

K2: AH=J A N 2D O R R R A FEE
I RIE TR

P<0.05

P<0.01

GFP* cells/field
@

IS

0
Day3 Day21 Day 3 Day 21

K3: A A=)V A L RBE T AL~ O DR AR O Bl
A SRR, B OMBESH S R

in vitro in vivo

1: Li TS, Cheng K, Lee ST, Matsushita S,
K, Zhang Y,
Matsushita N, Smith RR, Marban E.

Davis D, Malliaras
Cardiospheres recapitulate a niche-like
microenvironment rich in stemness and
cell-matrix interactions, rationalizing
their enhanced functional potency for
myocardial repair. Stem Cells. 2010. 28:
2088-2098.

2: Hamano K, Rawsthorne MA, Bushell AR,
Morris PJ, Wood KJ. Evidence that the
continued presence of the organ graft

donor

and not peripheral

microchimerism 1s  essential for

maintenance of tolerance to alloantigen




in vivo in anti-CD4 treated recipients. 4:

Transplantation. 1996. 62: 856-860.

11
2012 6 12

2
1: Tanaka Y, Mikamo A, Suzuki R,
Kurazumi H, Kudo T, Takahashi M, 0
Ikenaga S, Shirasawa B, Hamano K.
Mortality and morbidity after total
aortic arch replacement. Ann Thorac o 0
Surg. 2014. 97: 1569-1575.

2! Kurazumi H, Mikamo A, Kudo T, Suzuki
R, Takahashi M, Shirasawa B, Zempo N,
Hamano K. Aortic arch surgery in
octogenarians: 1is it justified? Eur J
Cardiothorac Surg. 2014. 46: 672-677.

45

2015 2 16

2: Kurazumi H, Mikamo A, Kudo T, Suzuki
R, Takahashi M, Shirasawa B, Hamano

K. A new anastomotic option for D)
severely calcified aortas: double-folded SHIRASAWA Bungo

adventitial anastomosis. 28th European

Association for Cardio-Thoracic Surgery 8044719

Annual Meeting. 2014 10 12 ©)]
HAMANO Kimikazu

60263787

3: Kurazumi H, Mikamo A, Kudo T, Suzuki
R, Takahashi M, Shirasawa B, Zempo N, ©® TAO-SHENG Li
Hamano K. Aortic arch surgery in
octogenarians: Is it justified? 21st Asian 50379997
Society for Cardiovascular and Thoracic
Surgery. Kobe International Conference

Center 2013 4 4




