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Therapeutic Potential of Progenitor Cells

Mesenchymal 
Progenitor Cells

Duscher D. et al. Stem Cells in Wound Healing – The Future of Regenerative Medicine? Gerontology 2015 



Diabetic ASCs Display A Reduced Neovascular Potential
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Diabetic ASCs Remain Impaired Following Regenerative 
Hydrogel Scaffold Seeding
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Diabetes Impairs the Regenerative Potential of ASCs In 
Vivo
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Diabetes Selectively Depletes ASC Subpopulations

Diabetes impairs the angiogenic potential of 
adipose derived stem cells by selectively depleting 
cellular subpopulations
Robert C Rennert, Michael Sorkin, Michael Januszyk, Dominik 
Duscher, Revanth Kosaraju, Michael T Chung, James Lennon, 
Anika Radiya-Dixit, Shubha Raghvendra, Zeshaan N Maan, 
Michael S Hu, Jayakumar Rajadas, Melanie Rodrigues and 
Geoffrey C Gurtner
Division of Plastic Surgery, Department of Surgery, Stanford University School of 
Medicine
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Diabetes irreversibly depletes bone marrow-
derived mesenchymal progenitor cell 
subpopulations
Michael Januszyk, MichaelSorkin, Jason Glotzbach, Ivan Vial, Zeshaan 
ZN, Robert C Rennert, Dominik Duscher, Hariharan Thangarajah, 
Michael T Longaker, Atul Butte, Geoffrey C Gurtner
Division of Plastic Surgery, Department of Surgery, Stanford University School of 
Medicine



Are Similar Depletions Happening in Aged Tissues?

Duscher, et al., Gerontology 2015



Duscher, et al., Scientific Reports 2014

Figure 5

Aging diminishes the function of ASCs
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Aging Selectively Depletes ASC Subpopulations

Aging disrupts cell subpopulation dynamics and 
diminishes the function of mesenchymal stem cells

Dominik Duscher, Robert C Rennert, Michael Januszyk, Ersilia 
Anghel, Zeshaan N Maan, Alexander J Whittam, Marcelina G. 
Perez, Revanth Kosaraju, Michael S Hu, Graham G Walmsley, 
Melanie Rodrigues, David Atashroo, Sacha Khong, Atul J Butte, 
and Geoffrey C Gurtner
Division of Plastic Surgery, Department of Surgery, Stanford University School of 
Medicine



Aging Selectively Depletes BM-MSC 
Subpopulations

Khong SM… Duscher  D. … Gurtner GC. Single Cell Transcriptomics of hMSCs Reveal Age-Related
Cellular Subpopulation Depletion and Impaired Regenerative Function. Stem Cells 2018



Diabetes and Aging Cause Ubiquitous Alterations 
in Progenitor Cell Subpopulation Dynamics





DEZAWA
MUSE CELL™

The Basic Characteristics​ of the




Muse repair movie

2021



Multilineage-differentiating stress-enduring (DEZAWA MUSE CELLS™)
Pluripotent reparative endogenous stem cells

SSEA-3 (Stage-Specific Embryonic Antigen 3) 
is a surface marker for pluripotent stem cells

Fertilized egg  inner cell mass→ ES Cells iPS cells

SSEA-3(+)



≈

Donor Muse cells

 ① HLA-mismatch donor-
Muse cells can be directly 
administered without 
immunosuppression.

IV

② Administered 
intravenously. No need for 
surgery.  

③ No need for 
gene introduction.

④ Long-term 
survival as 
functional cells 
without rejection.

Anti-fibrosis
Anti-apoptosis

Neo-vascularization

Sphingosine-1-P
S1P

The unique characters of Muse cells not seen in other stem cellsThis strategy is available for various diseases because Muse cells are 
pluripotent. 



HLA-G 

 TGF-β

IDO 

NO

PEG2

Dendritic cell differentiation ↓

T cell proliferation ↓

Treg differentiation ↑



Pleiotropic effects of DEZAWA MUSE CELLS™ are long-lasting in vivo.



SS

Damage

S1PR1S1PR2

Sphingosine-1-P

Bone marrow

Muse cells Monocytes/macrophages

RAGE

CD91/LRP-1

ITGB3
CD36

S1PR2

MFGE8
CD36

TIM-4

CD300b

S1PR1

Repair Clean up



DEZAWA MUSE CELLS™ accurately migrate to damaged sites by sensing sphingosine-1-P,
a universal damage signal common to all organs.​

Mouse lacunar stroke: 1 day after 
iv

Rabbit acute myocardial infarction: 3 days after intravenous 
injection.

S1P receptor was blocked in 
DEZAWA MUSE CELLS™ (2 weeks).

Abe et al., Stroke, 2020

Yamada et al., Cir Res, 2018

(S1P receptor antagonist)



Pluripotent DEZAWA MUSE CELL™ differentiate into a broad spectrum of cells
in vitro and in vivo.

DEZAWA MUSE CELL™
Ectodermal Endodermal

Mesodermal



DEZAWA MUSE CELL™ differentiates into target cell types by 
phagocytosing apoptotic cells.

Transcription factors
Proteins

DNA
mRNA

② Docking

miRNA

① Phagocytosis

Organella

 ③ Phagosomal 
　　　 release

Wakao et al., Cell Mol Life Sci, 
2022

Cardiomyocytes

Neurons

Hepatocytes

DEZAWA MUSE CELL TM



Human DEZAWA MUSE CELL™ : mouse apoptotic liver fragments 24-h 
Live Recording

Wakao et al., Cell Mol Life Sci, 
2022
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Differentiation of DEZAWA MUSE CELLS™ in the brain proceeds in days.

Human-DEZAWA MUSE CELL™
(GFP+) in rat post infarct tissue,
2015

Day 3: NeuroD
(Neural precursor marker)

Day 7: MAP2
(Mature neuronal marker)

Brain 
surface

Brain 
surface

Deep site Deep site

Stem Cells, 2015



DEZAWA MUSE CELLS™ reconstructed the neural circuit in rat stroke model.

Uchida et al., Stem Cells, 2016
Uchida et al., Stroke, 2017
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Nasal cavity

Brain

DEZAWA MUSE CELLS™ can be treated by nasal 
administration for brain diseases.​ Yamamoto et al., Sci Rep, 2025



Clinical Trials



DEZAWA MUSE CELLS™ can be purified from various tissues.

Ratio ~1/3000

~3x107 
cells

Mesenchymal stem 
cells (MSCs) & 

fibroblasts (several 
%)

SSEA-3(+)

Donor



Donor DEZAWA MUSE CELLS™ have not been rejected for over 7 years.

15 million cells

1/10 ~ 1/15 of 
the MSC 

treatment

Stem Cell Res Ther, 2024

Stem Cell Transl Med, 2024

Cell Transpl, 
2023



Open-label clinical trial for acute myocardial infarction:
~12% recovery of left ventricular ejection fraction at 12 weeks after 
treatment

Figure. Changes in cardiac function before and after the administration of 
CL2020.
(a) Left ventricular ejection fraction (LVEF)
(b) Wall motion score index (WMSI) before 24h, 8 days, and 2, 4, 8, and 12 weeks
after administration of CL2020. 

*p<0.05, **P<0.01, ***P<0.001

Noda et al., Cir J, 2020



Randomized placebo-controlled double-blind clinical trial for 
subacute stroke. Patient baseline

Severe disability (modified Rankin Scale [mRS] 4–5)
Bedridden, incontinent, or needing help for walking, eating, and 
toilet use

Intervention
A single dose of donor-DEZAWA MUSE CELLS™ at 2~4 weeks 
after onset.
Without an HLA-matching test or immunosuppressant 
treatment.
At 52 

weeks
DEZAWA MUSE CELL™ Group
~70% became independent when using trains, walking, toilet, and 
eating.
~30% of the patients regained their pre-stroke function and 
returned to work.

Placebo Group
None recovered to the point where they could return to work.

Niiziuma et al., J Cereb Blood Flow Metab, 2023

modified Ranking Scale (mRS)



 In the clinical trial for ischemic stroke, around 24% of the DEZAWA MUSE CELL™
group patients had happy side effects: hair growth and hair color change. 

Gray hair turned black, and hair growth 
occurred.

J Cereb blood Flow Metab, 2023



ALS mouse model (17 week-old)

MSC DEZAWA MUSE CELLS™ Vehicle

Yamashita et al., Sci Rep, 2021




Phase II open-label clinical trial for ALS:
Six doses of donor-DEZAWA MUSE CELLS™ iv without immunosuppressant   

Yamashita et al., Cell Transpl, 
2023



Phase I/IIa clinical trial for cervical (C4~C7) spinal cord injury:
donor-DEZAWA MUSE CELL™ intravenous drip without 
immunosuppressant​.

Spinal Cord 
Injury
Motor 
function loss

Koda et al., Stem Cell Res Ther. 2024

Sensory only 
around the 
anus

Recovery of motor 
function

Touch sensory Activities of daily living

DEZAWA MUSE 
CELL™
iv 3 weeks after 
injury

shoulder 
movement

wrist 
movement

elbow 
movement

knee 
support

1 year after



Phase I Open-label clinical trial for neonatal hypoxic-ischemic encephalopathy:
donor-DEZAWA MUSE CELLS™ intravenous drip without immunosuppressant​.

Hypoxic Ischemic
Encephalopathy

Hypothermia
For 3 days

DEZAWA MUSE CELL™ iv
(5-14 days after birth)​

KSPD: Kyoto Scale of Psychological Development
Assesses a child’s development in 3 domains:

Cognition & 
Adaptation

Language & 
Society

Posture & 
ExerciseSato et al., Stem Cell Transl Med, 

2024



Mari Dezawa, MD, PhD​
Tohoku Univ Graduate School Of Medicine​

MuseCell Innovations PTE Ltd​

„In a clinical trial for neonatal hypoxic-ischemic 
encephalopathy in Japan, a single dose of donor-

Muse cells was administered to very severe 
neonates. The results showed remarkable 

therapeutic outcomes that far exceeded those of 
existing treatments, and the findings have been 

published in an international journal. With standard 
treatment, approximately 10% of children remain 

bedridden and require mechanical ventilation. 
However, all the babies who received Muse Cells 

have not needed mechanical ventilation, and many 
have developed to a normal level and are even 

attending kindergarten.“



Epidermolysis bullosa (EB):  
Caused by mutations of the epidermis-dermis junctional complex. 
There is no cure.

Prof. Katsuto Tamai, 2018, Igaku-no-ayumi 

American Academy of Dermatology Association



Human DEZAWA MUSE CELLS™ were maintained integrated as 
epidermal and dermal cells in the mouse Col-17-/- EB model 
without immunosuppression for 6 months.​

1 Week after iv admin

 Fujita et al., J Invest Dermatol, 
2020

4 Weeks after iv admin, Muse Group



Fujita et al., J Invest Dermatol, 
2020​

Human col7, col17 detected in the 
mouse skin​

Human
Collagen 
7​

Human
Collagen 
17​

Human DEZAWA MUSE CELLS™ were maintained integrated as 
epidermal and dermal cells in the mouse Col-17-/- EB model 
without immunosuppression for 6 months.​
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Open-label phase 1/2 clinical trial for epidermolysis 
bullosa: 
Single iv of donor-DEZAWA MUSE CELLS™ 

Fujita et al., J Eur Acad Dermatol Venereol 2021​

A statistically significant reduction in skin ulcer 
area was observed for the first 3 months and at 1 
year. ​



DT week

Uchida et al.,  Stroke, 2017
Mouse  lacuna stroke 
model

①

Int J Mol Sci, 2023
Rat mid thoracic spinal cord injury②

No cases of improved function worsening were observed even after 7 years in clinical trials.

The rejection of engrafted DEZAWA MUSE CELLS™ causes the loss of functional recovery.  



DEZAWA MUSE CELLS™
and MSCs

Fundamental difference between



The character of DEZAWA MUSE CELLS™ and non-Muse MSCs is 
different.

MSCs

Non-Muse MSCs

DEZAWA Muse



In the case of Mesenchymal stem cells (MSCs)

Intravenous 
injection

Ischemic stroke

Trophic factors

Anti-inflammatory
factorsAnti-fibrosis 

factors

Anti-apoptotic 
factors

The bystander effect is temporal.



DEZAWA MUSE CELLS™ are clinically superior to MSCs 
because...

1. Under intravenous injection: In clinical trials:
     ~15% of Muse cells home to the site of damage.
     Fewer than 1% of MSCs, if any, home to the site of damage.(Freyman et al., Eur 
Heart J, 2006)2. 15 million DEZAWA MUSE CELLS™ were used per patient:
     MSCs requires 0.1~1 billion cells, a 10-fold greater number.
3. DEZAWA MUSE CELLS™ migrate to sphingosine-1-P, a universal 
damage.
     MSCs respond to CXCR4 and SDF-1, not specific for damage.

Rabbit acute myocardial infarction model (Cir Res 
2018)3 days IV 2 Weeks IV

heart lung brain liver spleenkidney stomach intestine colon pancrmuscle skin

Muse

Non
Muse

heart lung brain liver spleenkidney stomach intestine colon pancrmuscle skin



In the case of DEZAWA MUSE CELLS™​

Cell replacement
and tissue repair

Phagocytosis-
differentiation



Muse cells are naturally existing non-tumorigenic reparative pluripotent stem cells.

There is no need for 
• surgical approaches
• gene introduction for rendering pluripotency
• differentiation induction into the target cell type
• HLA-matching test for donor cell use
• Immunosuppressant treatments

THANK YOU !



DEZAWA MUSE CELLS™ are contained in MSCs at several 
percent.

• Could administering large amounts of 
MSCs have the same effect as 
administering DEZAWA MUSE CELLS™?​

• Is there any merit in purifying DEZAWA 
MUSE CELLS™?​



Why DEZAWA MUSE CELLS™ in MSCs are not effective?
Because a large number of Non-Muse MSCs disturb DEZAWA MUSE 
CELLS™

S1P



Therapeutic effects under the same number of 
cells

DEZAWA MUSE CELLS™ MSCsNon-Muse MSCs

> =



The same number of non-Muse MSCs and MSCs has a lesser 
therapeutic effect than DEZAWA MUSE CELLS™.​

Yamada et al., Cir Res 
2018​

0.3 million cells iv2 month

DEZAWA MUSE CELLS™ MSCsNon-Muse MSCs

> =



Therapeutic effects in MSCs vs purified DEZAWA MUSE 
CELLS TM

DEZAWA MUSE CELLS™

MSCs

>



Comparison of efficacy between a purified small number of 
DEZAWA MUSE CELLS™ vs. MSCs containing the same number of 
Muse cells.

Same Number of
DEZAWA MUSE CELLS™

Muse
3 x 105

MSC
3 x 105

MSC
3 x 107Vehicle

DEZAWA MUSE CELLS™

MSCs
0.3 M Muse cells 

0.3 M Muse cells 
In

30 M MSCs

>
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