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Regeneration of vascular endothelial function in pulmonary hypertension by ex
vivo amplified and cultured vascular endothelial progenitor cells
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Intravascular administration of ex vivo amplified cultured peripheral blood
mononuclear cells (MNC-QQc) improved pulmonary circulation and vascular remodeling in pulmonary
arterial hypertension (PAH) rats. MNC-QQc from donors settled in the lung tissue stroma of recipient
PAH rats, mostly M2 macrophages. Furthermore, removal of M2 macrophages from MNC-QQc abolished the
PAH ameliorating effect. Comprehensive genetic analysis of whole lung tissue revealed that MNC-QQc
suppressed the expression of inflammation-related genes, especially TACR-1 gene expression was
suppressed by M2 macrophages. TACR-1 is expressed on the neurokinin-1 receptor (NK-1R), which
triggers inflammation. These results suggest that MNC-QQc may contribute to the control of PAH

PAH

progression via suppressing NK-1R related inflammation.




pulmonary arterial hypertension PAH

PAH
-1
PAH PAH
PAH
1997
endothelial progenitor cells
EPC EPC
Asaharaetal. Science. 1997 EPC
Kalkaetal. PNAS. 2000
Kawamoto et al. Circulation. 2003
PAH EPC
Diller et al. Circulation. 2008, Garcia-Lucio et al. Int J Cardiol. 2016
EPC Yip et al. Crit Care Med. 2008 PAH
EPC Mirsky etal. AJP lung. 2011 Nijmeh
etal. AJP Lung. 2014 PAH
EPC
2012 mononuclear cells: MNC EPC
Quality
and Quantity culture: QQc Masuda et al. Stem Cells Transl Med. 2012
EPC MNC-QQc
Tanaka et al. Stem Cells Transl Med. 2018 MNC-QQc

PAH MNC-QQc
PAH MNC-QQc



(1) MNC-QQc PBMNC
MNC-QQc FACS
(2) PAH MNC-QQc VEGF
SD PAH MNC-QQc
PAH MNC-QQc
3 PAH MNC-QQc
RVSP
RV/LV+Septum MNC-QQc PAH
(3) MNC-QQc GFP MNC-QQc
FACS
GFP
(4) PAH MNC-QQc MNC-QQc CD163
M2 /CD34 EPC PAH
MNC-QQc  PAH
PAH
(5) MNC-QQc CON PAH
PAH+MNC-QQc 3
MNC-QQc PAH
(1) MNC-QQc PBMNC MNC-QQc  CD34 EPC
CD163 M2 iNOS
M1 CD3/CD4/CD8
(2) PAH MNC-QQc
MNG-00
PAH RVSP  RV/LV+Septum
50pm g
MNC-QQc 5
1
(3) MNC-QQc GFP
MNC-QQc e
GFP i
GFP CD34 °




(4)

(®)

(6)

EPC
GFP
CD206

M2
FACS
GFP /CD68

CD163 M2

PAH

EPC
QQc PAH
MNC-QQc
EPC M2
MNC-QQc
Inflammatory response
CON PAH 45
PAH+MNC-QQc 21

/

TACR-1 3

TACR1- RNA
M2
TACR-1

M2

MRNA
QQc

TACR-1

MNC-QQc

MNC-QQc

MNC-QQc

M2
MNC-
M2

RVSP (mmHg)

PAH
PAH

PAH

16
PCR
MNC-QQc PAH
MNC-
TACR-1

FACS

w
T

N}
T

H
2

Relative TACR1 mRNA level

o
1

TACR-1




(TANAKA RIKA)

(70509827)

(32620)




