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Human bone marrow-derived mesenchymal stem cell might not be a good cardiac stem c
ell source, because of its low cardiomyogenic transdifferentiation efficiency. We hypothesized that angio
tensin receptor blockers might improve cardiomyogenic transdifferentiation efficiency of mesenchymal stem
cell because they have protective effects for many human organs including heart. Pretreatment of mesenchym
al stem cells with _angiotensin receptor blockers significantly increased the cardiomyogenic transdifferent
iation efficiency in vitro and in vivo. The pretreatment of mesenchymal stem cells with angiotensin recept
or blockers improved cardiomyogenic transdifferentiation efficiency, and might increase the efficacy of me
senchymal stem cell transplantation in cardiac stem cell therapy.



Induced pluripotent stem cell (iPS
, Yamanaka,Nature, 2007)

(Makino,

J Clin Invest, 1999)

(—0.3% :Takeda,J Gene Med,

2004)

iPS

(Hida, StemCells, 2008)
(Okamoto, Exp Cell Res, 2007)
(Nishiyama, Stem Cells, 2007)
(Tsuji, Circulation, 2008)
10-900

invitro

(Heiss, J Am College Cardiol,
2005/ Fadini, J Am College Cardiol, 2005)

(Werner, NEJM,
2005)

ARB

ARB

ARB



ARB

ARB
ACE
in vitro
in vivo
in vitro/ in
vivo ARB
invitro
ARB
ARB
1(AT1R)
AT2R
AT2R PD123319
ARB

peroxisome proliferators-activated
receptor-y (PPAR-y )
PPAR-

ARB

PPAR-y GW9662

in vivo ARB

Nude Rat
ARB
ARB

BNP

ARB

€Y

E1 :in vitro:DEREREL P w21

o AR ——

ErE B RSB (EGFPS L)

MWS, GOOL] E&ifizdn
FrOaAS—YETHEAIER

EGFP

EGFP



EGFP

positive

ARB

ARB ACE

ARB

DEA R EE (%)

EEEEEE

telmisartan candesartan losartan olmesartan valsartan ZEFIZF7RAN
3uM 3um 3um 3um 3um

DEAFEEE (%)

10
i T
& 1] = T S
6 +— | _—
5 +— | ; | |
4
e = -
Z 7 -
14
0 T T
O ,,’Q§ @Q@ ,@5} ,,}@7@ Qs?@ _Aé@%
PNV A B
& £ & @.;@“Q & K S
ATIR
ARB  ATZ2R PD123319
AT2R
ATIR
DA EE(%)
12
10 T
g+ T
6 +——
5 T
4 +— _—
Z S
0 — ; . P R
valsartan 3uM valsartan 3uM PD123319 3uM FEFIFEFINE
PD123319 3uM
ARB PPAR-y
PPAR-Y
GW9662
GW9662

PPAR-y ARB



IDERERE R (%)

12

10

s

| i
4 7 T
] HE B B
0~ '
telmisartan 3uM  telmisartan 3uM GW9662 3uM FFIEFHM
GW9662 3uM

GFRJeall Tatal Call %)

®
ARB

In vivo ARB ARB

ARB
ARB ARB

2 CD34
2 4 ARB

—

| A ' ; [EEE[%
7 L Snmmme
M B s, Qf @

CoBfs) arsa (5]

N

ALVES t5)

o E 1
E Eow
E g
&
i “ enrea B eawa

ARB
EGFP




Numasawa Y, Kimura T, Miyoshi S, Nishiyama
N, Hida N, Tsuji H, Tsuruta H, Segawa K,
Ogawa S, Umezawa A. Treatment of human
mesenchymal stem cells with angiotensin
receptor blocker improved efficiency of
cardiomyogenic transdifferentiation and
improved cardiac function via
angiogenesis. Stem Cells. 2011
Sep;29(9):1405-14. doi:
10.1002/stem.691.

Yohei Numasawa, Shunichiro Miyoshi,
Takehiro Kimura, Nobuhiro Nishiyama,
Hiroko Tsuji, Naoko Hida, Daisuke Shinmura,
Hikaru Tsuruta, Kaoru Segawa, Yuiko
Tsukada, Makoto Handa, Akihiro Umezawa,
Satoshi Ogawa, Angiotensin Receptor
Blockers Improved Cardiomyogenic
Transdifferentiation Efficacy of Human
Marrow-derived Mesenchymal Stem Cells in
Vitro, 75 )
2011/8/4,

€Y

Numasawa Yohei

60414059



