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Nature Outlook 2016 / Outline 2017
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Vol. 540 No.5S49, December 7, 2016

Nature Outlook: Regenerative medicine
www.nhature.com/articles/5405S49a

Vol. 544 No.7650_supp_out,April 20, 2017

Corneal repair
https://www.nature.com/collections/pdryjrsvnz/videos

Vol. 546 No.7659_supp, June 22, 2017

Eardrum regeneration: membrane repair
https://www.nature.com/collections/rzfrydkflp/videos
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https://www.nature.com/collections/rzfrydkflp/videos
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http://www.nature.com/articles/540S49a
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Nature Outline 2017 ~ 2018 Ot
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v oo e e} Vol. 548 N0.7668 supp, August 24, 2017

Critical limb ischaemia BER g

x . .
y ”“’ https://www.nature.com/collections/vmxkcnxvwg /videos

nature
? Vol. 550 No. 5193, October 26, 2017
= . . .
(wlies Non-union bone fracture: a quicker fix AR
: - https://www.nature.com/collections/gmpthxknbn/videos ﬁﬁ:

Vol. 552 No. 7684 _supp, December 14, 2017

Spinal-cord injury: spurring regrowth K - ER
https://www.nature.com/collections/ctdkppganx/videos 2018/12/8
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Multicellular symbiotic system for maintaining gf}“és')
homeostasis that inherits self-preserving ability 2020

Microbes Injury

Stem cells:
Mesenchymal

stem cells and’
others o B

0
*lhnate
e ° ®Immunity

Cell damage/
Necrosis

Self-non-self

t Senescence recognition
Degeneration Neoplasm BT
Prionoid Infarct | _con Resetting the innate

immune system

Ref: Nature Outlook: Regenerative Medicine, December 7, 2016
Figure 2. Mechanisms regulating maintenance of normal functioning of multicellular symbiotic systems. gl PO L
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Fine architecture of nervous system: YRGS | i
neuro—vascularization glial symbiotic system

N
2020

&\thsocl-e{}
g LHSI %

Smooth muscle
or Pericyte

Basal lamina

Tight junction

Neuron

NVU
dysfunction

Perivascular
cell

Endothelial cell

Matrix

Reduced BBB Trophic Reduced
CBF dysfunction failure clearance
Cell i
Hypoxia Altered . e y Protein
homeostasis vulnerability accumulation

Ref: Neuron. 2017 Sep 27;96(1):17-42.
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Table 4
Patient information and changes in the AIS and ASIA motor scores

No. Age Injury Day Size of SCI (mm) AlS

of TX Initial 6M Initial 6M
I 35 C5: DL+FX 13 62 = 8 21 = 11 A A
2 59 Cé6: DL 8 23x6 5% 3 B D
3 45 C4: DL+FX 13 /=6 1l =6 CH D
4 23 C5: DL+FX 17 ND 70 = 22% A A
5 51 C4-6: DL+F 14 63 =0 45 = 15 A A

All the five patients were male.
AIS = Amencan Spinal Injury Association Impairment Scale. (A = Sensorimotor complete lesion. No motor ¢
sacral segments. B = Motor complete lesion. Sensory but not motor function preserved in at least the sacral se

Ha: F Saito et al. Administration of cultured autologous
bone marrow stromal cells into cerebrospinal fluid in
spinal cord injury patients: A pilot study. Restorative
Neurology and Neuroscience 30 (2012) 127-136.
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Table 6

Changes in the AIS and ASIA scores

Case AIS grade Motor score Light touch score
at TX 6 M after TX at TX 6 M after TX at TX 6 M after TX

| A B 50 50 62 T8
2 B D 33 00 70 106
3 A A 51 57 77 79
4 B C 50 57 (] 08
5 A A 50 50 50 67
6 A A 20 22 26 28
T B B 30 32 33 78
8 B C 19 31 40 76
0 B B 50 50 76 17
10 A A 12 16 20 36
Complication refers to adverse events related to this study; Recovery from the anemia in cases 3 ani
Abbreviation: TX, transplantation 8 Suzuki Y, Ishikawa N, Omae K, Hirai T, Ohnishi K, Nakano N,

Nishida H, Nakatani T, Fukushima M, Ide C.

Bone marrow-derived mononuclear cell transplantation in
spinal cord injury patients by lumbar puncture.

Restor Neurol Neurosci. 2014;32(4):473-82.
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20124F A H%%ME Dr. Ngoc Nguyen Ba, Q
128 Dr. Ho Dac HanhiZBE& o
5(;3& gggfrﬁ%ﬁr'nﬁlh EITATEE SFo55kE BIEE Dr. Le Duc Nhan A
— fxi#R#Z4+ % Dr. Ngoc Ba Nguyen 2
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28 EIRE B AMOUD #Ef . 5 10 TS ASIA

. = \

0 | hrh SromOREBOK | | No. | wm | o oEE
6A £ e ZiELD] 6h A%
20144 ;H—A REEDTFURRE 1 4158 C5-C6 207 A B
108 &=
20156 | BHEHHRABOEHON — 2 2055 12-T4 310 A A
SA-1MA | 2T EEHRRES FURIRT 3 29 C4-C5 109 B D
20164 £t
1A 4 548 C2-C4 138 B C
2015 HEFRE R DL
i F R ZE 2 D #HEE 5 hof
20154 2 FURRTORENS 6 245 C5-C6 274 A B
118
2016 | AP LRREREAERR 7 235 T8-T10 212 A B
58
20164F 1 fEBIEHEINCT02923817) 20% C6-C7 125 A A
98 BAZEHE . BAREEHRH.

HEHH. 51 FMEER 9 | 25% C4-C5 245 A B
20194 E15EFIER 10 25% T2-T8 170 A B
1A21H 11 4958 C3-C4 141 B C
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RESEARCH ARTICLE

Age-specific characterization of spinal cord
injuries over a 19-year period at a Japanese
rehabilitation center

Mitsunori Toda'®, Eiji Nakatani®*, Kaoru Omae?, Masanori Fukushima?, Takaaki Chin'***

1 Department of Physical Medicine and Rehabilitation, Hyogo Rehabilitation Center, Akebono-cho, Nishi-ku,
Kobe, Japan, 2 Translational Research Informatics Center, Foundation for Biomedical Research and
Innovation, Manatojima-minamimachi, Chuo-ku, Kobe, Japan, 3 Department of Biostatistics and Data
Science, Osaka University Graduate School of Medicine, Yamadaoka, Suita, Osaka, Japan, 4 Department of
Rehabilitation Science, Kobe University Graduate School of Medicine in Hyogo Rehabilitation Center, Kobe,
Japan

&

amn,ﬁ“\

& These authors contributed equally to this work.

* t-chin@pure.ne.jp

2022/2/18

PLOS ONE | https://doi.org/10.1371/journal.pone.0195120 March 29, 2018

QI BAEERIA—ZL AVIoT—3>

23



pr\ﬂl SOCI@

&

HHRE FREB L4

2020

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Case total 1995-1998 1999-2003 2004-2008 2009-2013
(n=632) (n=100) (n=253) (n=171) (n=108)
p < 0.001
ASIA: American Spinal Injury Association

Fig 3. ASIA impairment scale (distributions at set intervals). https://doi.org/10.1371/journal.pone.0195120.003
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# LHSI
(

N
2020

H <4

1995-1998 1999-2003 2004-2008 2009-2013

(n=632) (1=100) (n=253) (n=171) (n=108)

p < 0.0001

Fig 4. Time (month) from injury to admission (distributions at set intervals).

https://doi.org/10.1371/journal.pone.0195120.g004
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100%
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0% -

<29 30-44 45-59 =60
(n=179) (n=129) (n=181) (n =143)
p < 0.0001

Fig 5. (A) Age-group distributions for various causes of spinal injury. (B) Distributions
of spinal injury levels within patient age groups. (C) Distributions of AIS scores within

patient age groups. https://doi.org/10.1371/journal.pone.0195120.g005
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ABREFASIA A B C D
N=256 N=61 N=119 N=196
{445 (17.6) Zr1$13(21.3) Zr14$21(17.6) Zr1$29(14.8)
ig&% ﬁ ASIA B1i4211(82.4) B 1448(78.7) B 1498(82.4) B1$167(85.2)
A 252(98.4) 0 (0.0) 0 (0.0) 0 (0.0)
B 3 (1,2) 57(93.4) 0(0.0) 0 (0.0)
C 0(0.0) 2 (3,3) 97(81.5) 01(0.5)
D 1(0.4) 2(3.3) 22 (18.5) | 195(99.5)
R@ 4.9 6.1 5.8 4.9 3.85
ARRET | (0.1-214.6)
D AR (0.1-214.6) (0.2-84.1) (0.1-21) (0.2 - 36.9)
e 5;32 - 5.78 5.98 5.72 4.17
e ' ' (0.99-18.5) (1.58-44.32) (0.53-15.01) (1.48-13.08)
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B4 E®E Unprecedented Breakthrough ! Y

2020

Vol. 552 No. 7684_supp, December 14, 2017

Spinal-cord injury: spurring regrowth
https://www.nature.com/collections/ctdkppqanx/videos

Prof. Osamu Honmou

Department of Neural Regenerative Medicine, Research Institute for Frontier Medicine,
Sapporo Medical University School of Medicine, Sapporo, Japan

#

X

Honmou O., et al.

Intravenous administration of auto serum-expanded autologous mesenchymal stem cells in
stroke.

Brain 2011: 134, 1790-1807.

Honmou O., et al.

Mesenchymal stem cells: therapeutic outlook for stroke.
Trends in Molecular Medicine 2012 May;18(5); 292-7.

2022/2/18
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https://www.nature.com/collections/ctdkppqqnx/videos

MSC for Stroke &

Figure Magnetic resonance imaging images of patients’ brains before and after the
administration of mesenchymal stem cells.

A: 4h before B: 4h after C: 1w after D: 2w after [MIHSS)
25

Ref:Honmou et al., Intravenous
administration of auto serum-expanded
autologous mesenchymal stem cells in
stroke. =

Brain 2011: 134; 1790-1807. 1 I . I I I

=150 -0 al 150 22l 330

Figure Effect of administration of mesenchymal stem cells on the NIH stroke scale
(NIHSS) of patients.
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ASIA score transition in spinal cord injury
— from Guideline of ICCP in US (issued 2007)
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ASIA A

ASIA B
ASIA C
ASIA D
ASIA E
total

cervical
ASIA A

ASIA B

ASIA C
ASIA D
ASIA E
total

cervical
ASIA A
ASIA B

ASIA C

ASIA D
ASIA E
total

2day week 4 week 8
@) 252 221 202
29 39 43
13 21 20
4 13
294 285 278
2day week 4 week 8 week 16
9 8 6
@) 49 34 28
28 25 19
9 25 37
1 1 3
96 93 93
week 4 week 8 week 16
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40 40
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99
week 26
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32
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Ref: Guideline of ICCP (International Campaign for Cures of Spinal Cord Injury Paralysis)
Fawcett JW, Curt A, et al. . Guidelines for the conduct of clinical trials for spinal cord injury as developed by the ICCP panel: spontaneous
recovery after spinal cord injury and statistical power needed for therapeutic clinical trials. Spinal Cord. (2007) 45:190-205. PMID: 17179973
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