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Development of micro-RNA based Adipose-derived regenerative cell therapy for
pulmonary arterial hypertension
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We reported that, Adipose-derived regenerative cell (ADRC) therapy inhibited
the development of pulmonary arterial hypertension (PAH) by reversing the changes in Endothelin
expression and inflammatory cytokines. These findings suggest that ADRC therapy may open a novel strategy
for treating PAH.

Micro-RNA(miRNA) are detectable in serum and might be useful biomarkers of human diseases. However, the
role of miRNA in connective tissue disease-pulmonary arterial hypertension (CTD-PAH) is not fully
understood. Form the microarray analysis, 16 miRNAs increased in pulmonary circulation of patients with
CTD-PAH. The expression miRNA-A which was one of the 16 miRNAs that was increased in the patients with
CTD-PAH. MiRNA-A increased proliferation of PA smooth muscle cells (SMC) and protected against apoptosis.
Our study identified miRNA as a novel biomarker of CTD-PAH. Interference with this pathway may offer
novel approaches to treating CTD-PAH.

RNA (ADRCs)




@
PAH 100 6.67
PAH
EPC
ADRC
ADRC
(2) micro-RNA (miRNA) 20 25
1 RNA
miRNA
miRNA microvesicle
Wei
miRNA (C Wei
PLOS 2013) miRNA  PAH

Mesenchymal stem cells(MSCs)
microvesicle

MIRNA

2010) miRNA  pre-conditioning

MIRNA

MSCs

@ (PAH)

derived regenerative cells:ADRC

PAH
ADRC
() microRNA(miRNA)
PAH ADRC
miRNA ADRCs

(Collino F, PLoS ONE

adipose

PAH

PAH

PAH

(1)ADRC  PAH
Wister RAT ¢ Monocrotal in(MCT)
50mg/kg PAH
MCT PAH
ADRCs WA ) PBS
weT ) M/ZA 1*10’
(ADRCs) PA
Koskenvuo
acceleration
time (AT) deceleration(Dc)
(PA)
PAH
AT  Dc
(RVBP)
MCT
Dil
ADRCs
@) miRNA PAH
2012 PAH
(PA) w)
PAH miRNA
miRNA array
miRNA
PAH
10% PAH
PAH(CTD-PAH) PAH
CTH-PAH
miRNA
PAH
(3) PAH miRNA ADRC
PAH miRNA
miRNA  antagomiR( )
ADRC ADRC
ADRC

miRNA  pre-conditioning



(1) ADRCs

MCT
PBS

day28

Figure 1

40.0

PAH
ADRCs
M/ZA MCT
AT,Dc day21,
(Figurel)
M/ZA

+ 20000

$ 17500

30.0 ‘ﬁ 1500.0
- 1250.0

200 Cont 15000

< # % e-MCT & 7500
10.0 500.0
*M/A 250.0 -M/A

0.0 0.0

day0 day21 day28 day0 day21 day28

(RVBP)  MCT
M/ZA
(Figure2)

Figure2
E 5000 | - ,
E #i# *

40.00

30.00
a
2 20.00
o

10.00

0.00

Cont MCT M/A
MCT PAH
MCT M/ZA
(Figured)

Figure3

B 030
E 0.20
g

Dil ADRCs

ADRCs
PA

PAH

RNA
Endothelin(ET), ET
receptorA, ET receptorB, TGF-beta

M/A MCT
(Figured )
Figure4 ET-1 ET, ETy
10 —r— 10 —r— 10

ran L
ﬁiﬁ

Cont MCT M/A

# *
5 5 5
. i th in B s
Cont MCT M/A Cont MCT M/A
TGF-B L6 IL-10

hh cal

® *

5 1
o lm MW _m . .
Cont MCT M/A Cont MCT M/A Cont MET M/A
CTGF HGF VEGF
10 20 10
5 10 ‘ 5
o = LI 0 = ﬁ o mm sn um

Cont MCT M/A Cont MCT M/A Cont MCT M/A

ADRCs TGF-beta
MCT PAH
ADRCs
2 miRNA PAH
2012 PAH
(PA) (w)
micro array PAH
Control
PAH Control
miRNA 16
CTD-PAH
miRNA-A (FigureS)
e TPEED miR A/miR423
“ N=9
300 | N=10 N=8
2.00 1 _[ ‘{
None PAH CTD-PAH

CTD-none PAE

P=0033
*
P=0.026




miRNA-A

mPA

MmiRNA-A

< >

Chuanyu Wei, Circulationg miRNAs as
potential marker for pulmonary

hypertension, PLOSone 8,2013, e64396

Federica Collino, Microvesicles derived
from adult bone marrow and tissue specific
mesenchymal stem cells shuttle selected
pattern of miRNAs, PLOSone 5, 2010, €11803

1
Equchi M, lkeda S, Maemura K. (7 1,2,7

), Adipose-derived regenerative cell
therapy inhibits the progression of
monocrotal ine-induced pulmonary
hypertension in rats. Life Sciences (

)118: 306-12, 2014. doi:
10.1016/j . 1fs.2014.05.008.

http://naosite. lb.nagasaki-u.ac. jp/dspa
ce/handle/10069/3549

1
Comprehensive Searching of

Circulating mircoRNAs as a Novel Biomarker

for Connective Tissue Disease-Pulmonary

Arterial Hypertension 80
2016.3.20

( )

@

EGUCHI, Masamichi

( )
70585405

*

MAEMURA Koji
IKEDA Satoshi



