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Multicellular symbiotic system for maintaining @
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Stem cells:
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stem cells and
others
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Prionoid Invasion immune system

Ref: Nature Outlook: Regenerative Medicine, December 7, 2016
Figure 2. Mechanisms regulating maintenance of normal functioning of multicellular symbiotic systems.& = =
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The Principles of Regenerative Medicine

The Principles of

Regenerative Medicine

The Principles »
R'egeneratn{e Medicine
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¢ This collection describes
the paradigm shift
occurring in medicine. ¢
- Masanori Fukushima, TRI Director

ext One

ease Control

An overview of regenerative medicine: its )
principles and the scope of the current revolution

Masanori Fukushima

CEQ and Chairman, Translational Research Center Medical Innovatic

1. INTRODUCTION
we medicine medicine represents a coming revolution in the
. crging the

vested from the patients themselves are demonstrating extremely promi
als and other studies. Referred 1o as scem-cell ther-
aking stem cells from the body,
culturing them, and then putcing them back into the body ta induce ¢

apics that use stem cells ha

ing resules in clinical

apics, or just call ther

sue to regrow. Jap
many years of hard wark are bearing fruit as clinical crials progress a
ing to schedule. We can be oprimistic that novel therapics will soon make
currently untreatable diseases and disorders ereatable.

The chapiers of this collection describe six regencrative therapies. Be-
fore considering sp in this essay | provide an overview,
explaining the principles enerative therapies: the u
on of framework materials
as scaffolds for tissue regenerarion using tissue engincering.

ics, howeve

e of

2. WHAT IS STEM-CELL THERAPY?
Stem cells are found in various tssues in the body, including the blood,
bone marrow, far, connective tissue, nerves, skin, © cd,

stem cells have the capacity to produce specific, mature cell types. Ste
cells are believed to replenish damaged or dead cells in the body.

The stem cell therapics described here use adult stem cells. Since cell
manipulation is not applicd. there is no risk of developing rumaurs. The
ethical issues associared with embryonic cells are also avoided. There is
no risk of rejection by the immune system, as the patient’s own cells or
immunotolerant stem cells are wsed. This means that, u

c organ trans-
plantation, stem-cell therapy does not need adjuvant therapies such as the
continuous administration of immunosuppressants. Furthermore, boh
<l cxraction from the body and cell replacement (cither as-is or after
culturing) can be parcially automatcd. Many procedurcs can be performed
using relatively simple technigues. such as intravenous infiusion and other
wechniques thar do nar require general anacsthetic.

Adul . Onc is haematopaictic
stem cells As their name indicares, these stem cells can produce blood cells

ATTACKS TO A LIVING BODY

Micrabes Injury

Degeneration, Prinaid
Neoplasm in

Wfarct

Figure 1. Multicellular symbiotic system for mai

ing hommeostasis that inherits seli-

buethey can also generate vascular cels. The other type is currendy referred o

as mesenchymal stem cells. They are so named because these stem cells were

cluding the bone and fat. However, recent studies have revealed
that some me: can creare nerve cells, which are not of me-
eded to uncover more about these cells.

nchymal stem cells

sodermal o Further research

How do we identify adult stem cells when they exist only in minute
quantities in the body? The answer lics In using markers for the glycopro-
teins that arc expressed on their membranes. For example, since hacmato-
poietic stem cells have a glycoprorein called CD34, they can be identified
as CD34" cells, These CD34" haematopoietic stem cells show potential
for treating blood vessels in the legs that have been obstrucred in critical
3) and for treating intractable fractures

on with a scaffold. An example of an
nchymal stem cells is one for spi-
nal cord injurics (Stem Cell Therapy 1), in which nerve cells are regencrared
using CD105* cells.

Some adule stem cells defy categorization due to their diverse character
istics. For example, multlincage differentiating stress enduring (Muse) cclls,
which were discovered by Mari Dezawa of Tohoku University in 20107,
are tho

€ 10 create cells of various tissue types and (o play a specialized
role in the repair of body tissucs. Muse cells arc the basis for an cxperimen-
tal approach to treating myocardial infarction (Stem Cell Therapy 2) and
have been used to regenerate cardiac muscles, which had previously been
considered difficult to do. Remarkably, studies have indicared that intra-
venous infusion of Muse cells is cffective for treating myocardial infarction
patients and, despite being an allogeneic transplant, immunosuppression s
ot needed for the initial infusion.

The abave-mentioned stem-cell approachcs all emplay cxtremely simple
medical procedures. They harness the body's innate healing mechanism, by
extracting stem cells, boosting them outside the body and then returning
them ta the paticn, as is the case in intravenous infusion of stem cells from
the patient. The therapics are based on bialogical principles known as scem-
cell physiology, which have been described in the publications listed in Rtef.

INTERNAL REPAIR IN A LIVING BODY

pair
8T
&

)
M1

Innate
immuni

1 The Principles of Regenerative Medicine

59



The Principles of Regenerative Medicine '@
o T A e

The Principlesof |
Regenerative Medicine

N Preface

Theory: An overview of regenerative medicine:
its principles and the scope of the current revolution

11 Jdp 1 P I
Stem Cell Therapy 2 4P A P
310 1 Jp TRI)
4| A Jdp d1 P J
rA L 5 |4 Jpo A i P
Tissue Engineering P
6|A 1 Jdp~ A P

2019/6/27




Neurovascular unit S | S ’@

ext One
Smooth muscle
or Pericyte

Neuron
Perivascular

cell

Matrix

& /

Reduced BBB Trophic Reduced
CBF dysfunction failure clearance
Cell i
Hypoxia AltEFEd. en Protein
homeostasis vulnerability accumulation

A K Neuron. 2017 Sep 27;96(1):17 -42.

2019/6/27 i i 61




Spinal -cord injury: i th TR
pinal -cord injury: spurring regrow =

ext One

Vol. 552 No. 7684 supp, December 14, 2017
Spinatcord injury: spurring regrowth
https:// www.nature.com/collections/ctdkppgqgnx/videos

Prof. Osamudonmou
Department of Neural Regenerative Medicine, Research Institute for Frontier Med

Sapporo Medical University School of Medicine, Sapporo, Japan

Honmou O., et al.
Intravenous administration of auto serum -expanded autologous mesenchymal stem cells in

stroke .
Brain 2011 : 134; 179021807 .

Honmou O., et al.
Mesenchymal stem cells : therapeutic outlook for stroke .
Trends in Molecular Medicine 2012 May;18(5); 292-7.
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FigureEffectof administration oimesenchymastem cells on the NIH stroke scale
(NIHSS) of patients.
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