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New therapeutic strategy in mouse acute aortic dissection induced by
intravenously administrated human-Muse cells
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Stanford type B-acute aortic dissection (AAD) often expands over time and
requires prosthetic vascular graft surgery. Muse cells home selectively to damaged-tissue and
replace damaged/lost cells by in vivo-differentiation into tissue-constituent cells. We evaluated
the therapeutic effects of intravenous injection of human-Muse cells without immunosuppression in a
mouse AAD model. Survival rate was significantly improved in the Muse (50,000 cells) group compared
with the vehicle and mesenchymal stem cell (human-MSC) (50,000 cells) groups at 8 wk due to
avoidance of ruptures of the dissected aorta (P < .05). The diameter dilation ratio was smaller in
the Muse group compared with the MSC (750,000 human-MSCs containing the same number of Muse cells; P

< .01) and elastin knockdown-Muse (50,000 cells; P < .001) groups. In vivo-dynamics and histologic
analysis demonstrated homing of Muse cells to AAD-tissue and differentiation into aortic-tissue
components with elastic fiber production.

Stanford B Muse



Stanford A

( )
Stanford B

Muse
Muse 2010
[3] Muse

Muse

Muse

[ 1

1. Tomohiro Kurihara, et al: Neutrophil-Derived Matrix Metalloproteinase 9 Triggers Acute Aortic Dissection.
Circulation. 2012; 126: 3070-3080.

2. Schneider f, et al: Bone marrow mesenchymeal stem cells stabilize already-formed aortic aneurysms more
efficiently than vascular smooth muscle cells in a rat model. Eur J Vasc Endovasc Surg. 2013; 45: 666-672

, Stanford B ,
Muse ,
Muse
(BM-MSCs) , s Muse (SSEA-3(+)
)  non-Muse (SSEA-3(-) ) . MSCs MACS (autoMACS Pro Separator,
Miltenyi Biotec Inc) anti-FITC(+) anti-FITC(-) , anti-
FITC(+) Muse . FACS (BD FACS Aria
11, Becton Dickinson, Franklin Lakes, NJ) , BM-MSCs 5.0+ 0.9% SSEA-
3(+)-Muse , MACS anti-FITC(+) Muse
SSEA-3(+)-Muse 76.5% 6.0%
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Stanford B AAD 4.5 4
(C57BL/6NCrS1c, Japan SLC, Inc., Hamamatsu, Japan)
B -aminopropionitrile fumarate salt (BAPN) (A3134, MllllporeS|gma

St. Louis, MO; 1 g/kg/day) 4 , angiotensin
(Ang ; 4001-v, Peptide Institute, Inc., Osaka, Japan)
(Alzet 2001D, DURECT Corporation, Cupertino, CA) , Ang
(kg) 1 p g/kg/min 24 Stanford B AAD
cT
CT , CT (Latheta LCT-200, Hitachi, LTD, Tokyo, Japan)
lomeprol (lomeron, Eisai Co. Ltd, Tokyo, Japan) @
0.4 ml/g/h
Stanford B AAD
Stanford B AAD , CcT ,
2 . CT

Osirix software (MD ver.5.8.2, Pixmeo SARL, Switzerland)

Ang 24
4 ; (1) Muse 50,000 /0.2 ml (Muse ), (2) MSCs 50,000
/0.2 ml (MSC-50K ), (3) MSCs 750,000 /0.2 ml
(MSC-750K ), (4) 0.2 ml (vehicle ) , CT Stanford
B AAD
3 GFP
(green fluorescent protein) MSCs  Muse
8 2
Muse
MSCs  Venus-Akaluc 6. 24
3 , (1) Akaluc-Muse 50,000 /0.2 ml
(Akaluc-Muse ), (2) Akaluc-MSCs 750,000 / 0.2 ml (Akaluc-MSC-750K ),
3) 0.2 ml (vehicle ) . n=3
Muse MSCs IVIS Spectrum CT (Perkin Elmer,
Waltham, MA) , 1 , 4 , 8
Muse GFP , a SMA (a -
smooth muscle actin) , CD31 . GFP(+)
a SMA(+) CD31(+) , GFP(+)/a
SMA(+) GFP(+)/CD31(+) 1 5
4 , 8 n=3
, Elastica-Masson ,

Image J software (ver.1.52,
National Institutes of Health, Bethesda, MD https://imagej.net/Citing)
1 5 ; 8 n=6

s CD45

1 n=3



Muse elastin

Muse elastin Muse elastin
Elastin shRNA (sc-43360-V, Santa Cruz Biotechnology)
multiplicity of infection 4 MSCs , Elastin KD (Knock down)-MSCs .
Elastin over night Digital
Dloplet PCR (ddPCR) . QuantaSoft (Ver.1.7, BIO-RAD Laboratories)
24 Elastin KD-
Muse 50,000 /0.2 ml (Elastin KD-Muse ) ,
8 n=10
S1P
, S1P . 24
Sham , Vehicle , Muse , non-Muse (MSCs
712,000 SSEA-3(-) non-Muse . 712,000 MSC-750K
MSCs 750,000 non-Muse ) 4
, 1 . n=3
In vitro non-Muse
Non-Muse S1P , non-Muse
. 1 non-Muse 24
, , S1P ;
, 24 S1P
n=3

JMP Pro 15 software (SAS Institute Inc., Cary, NC)
+

Shapiro-Wilk ,
Tukey-Kramer , Steel-Dwass
, 2 Student’ s t . p< 0.05
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Wilcoxon 4 (p < 0.05).
Muse Vehicle 0.19 (95% CI: 0.047 - 0.791,
p < 0.05), MSC-50K 0.15 (95% CI: 0.026 - 0.821, p < 0.05)

, Muse 1.05+ 0.02
, Sham 1.00+ 0.03 (p <0.01),
Vehicle 1.23+ 0.10 (p < 0.01), MSC-750K 1.15+ 0.10 (p < 0.05)
8 Muse 1.09+ 0.02 , Sham 1.02+ 0.03
(p <0.01), Vehicle 1.36%+ 0.07 (p < 0.01), MSC-750K
1.23+ 0.11 (p < 0.01) ,MSC-750K Vehicle
(p < 0.05).

Muse

Akaluc-Muse 1,

4, 8 Akaluc . Akaluc-MSC-750K
, Muse .

Akaluc (p/s) , 1

Muse 1562+ 86  MSC-750K 489+ 108 3.19 ,
(p < .001). 4 Muse 1853+ 448  MSC-750K 481+ 146  3.85

(p <0.01), 8 Muse 2058+ 625  MSC-750K 559+ 112

3.68 (p < 0.05).

GFP(+) o -SMA 4
Muse 42.3+ 8.8 , MSC-750K 22.8+ 4.0% 1.86 ,
(p< 0.05), 8 Muse 46.3+ 8.5% ,
MSC-750K 22.2+ 3. 7% 2.09 (p < 0.05).
GFP(+) CD31 4 Muse
6.2+ 2.2% , MSC-750K 5.9+ 3.2%
(p = 0.88), 8 Muse 9.0+ 0.3% , MSC-750K
4.0+ 1.8 2.25 (p < 0.05).
Muse 33.6x 1.4% , Sham
43.5+ 1.2% , Vehicle 21.5+ 2.0%, MSC-750K  27.8% 1.4%
( p < 0.05). , MSC-750K Vehicle
(p < 0.05).
Elastin KD-Muse Elastin ddPCR Muse 55.2%
. Elastin KD-Muse 24 4
1.15+ 0.10 , Muse 1.05+ 0.05
(p < 0.001), MSC-750K 1.15+ 0.10
(p = 0.61). 8 Elastin KD-Muse 1.22+ 0.04 , Muse
1.09+ 0.04 (p < 0.001), MSC-750K 1.23+ 011
(p=0.61) .
Elastica-Masson Elastin KD-
Muse 29.4+ 1.8% , Muse 33.6% 1.4% (p < 0.05),
MSC-750K 27.8% 1.4% (p = 0.28).

Muse non-Muse
1 S1P Vehicle 448.7+ 89.4 ng/ml ,
Sham 275.8+ 56.3 ng/ml (p < 0.05). Non-Muse
S1IP  2.21%+ 0.66 ng/mg protein ,
(Vehicle) 5.65+ 1.61 ng/mg protein
(p < 0.05). CD45(+) Muse 117.1+ 28.5 /mm?, MSC-
750K 123.0+ 56.6  /mm? , Vehicle 294.3+ 57.7  /mm?

( p < 0.05).
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