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Rehabilitation in regenerative medicine: regenerative rehabilitation

Akira Tto"

Abstract
Clinical application of regenerative medicine is steadily advancing nowadays, and some cell
therapies have already reached patients in need. However, in many cases, there are issues due to
which patients were not able to adequately restore their function by just cell transplantation.
Recently, the importance of rehabilitation is being revealed in the field of regenerative medicine;
therefore, a new research field, Regenerative Rehabilitation, has emerged. A factor in the success
of cell therapy is optimization of microenvironments both at the site of cell transplantation and
around it. Rehabilitative approaches will be able to optimize one of the microenvironments such
as the environment of mechanical stress and temperature. To put this into practice, we need to
verify the effects of physical therapy on transplanted and endogenous cells and its mechanisms,
safety, economics, and possibility for clinical application. These are the fields that physical thera-
pists can apply their specialty and experiences on adding or modifying mechanical stress. We

hope that many physical therapists will join the field of Regenerative Rehabilitation.

Key words: Regenerative medicine, Rehabilitation, Mechanical stress, Microenvironment,
Physical therapy

1 B WA, COMAERBESIFICBITZ2YUNEY) T—2 3
' YOEEUNHLNIENDODOH L. £ OWFRICE
FHEEFROBHIRICH P EFZITHEA TS, FHRF WT, Mz 27200 TIE o ICRRen 2k -
REEIRMY R BELE, 20184E 8 H 1 HIZIPSHIfEHI R A HASE A LA LW EHEINTE
I3 ARRERTERAIIE &2 I 28— F 2 CIRIR IS B D, HELLZSTWDEYY, CheMkds2012, H
T AHEMEERERZRG L, EBEWREHZEDTH HEYNEY) 5F—3 3~ (Regenerative Rehabilitation)
L. F72, B RIAE R FRE BV IS 5 AR R EWV I L WIFSEFIR AN 3 L7z, ARETiE, FAY
TIE, HARRRKE BN A REREERBMN Y T—2a VOMELZOR) L, BLUSHE
BT TR SN TEY, ERICZORENEE ORZEIIOVWTHRMNT 5.
WZHEWTW5,

2. BEEREY/N\EUF—Y3Y

1) SRR RSB EH SR ARMEHER 7R FHERER &3, e H e b7k - RIS
Human Health Sciences, Graduate School of Medicine, Kyoto T % >) EHDOZ L w R X3, 72 MiEE

Universit N P -
niversity LU AN A T S T B A = & % 8
?ijiiﬁ%é gﬁ%fif . T L EL ST B MERE L Ll
JLAESE © CRBHT RCER T 22 R X B B )1 AT 53 s P PR Y . .
POV sl ety ), AIROBLS b BN I % o 7: &
E-mail : ito.akira4m@kyoto-u.ac.jp INL. FOMOMBICBITAEEE LTI, ERO


mailto:ito.akira.4m@kyoto-u.ac.jp

H AR Al TR A R

MR SIET ), 3 TIZ19804E M2 1 K E THREE
ENTWAB. HARIZBWT S R OMIL AR AH20074E
WD THIREAZEIN, Fv T H R 0T W Al
MIAT20134FE & ) BRGNS & 7o T b, X512, 2014
AR RS AR R S 1  © NS A E S 04k
DEREICHET 2N IT Sz L 2 3k L L
T, Wige, ERRICHIASIE L TV 5.

FEEREIZZ < ORI BV TE i LW iR
LTI S o TWnAA, BIRETIELTLLA
FEL X T 2 v, IS RERE &ML R A # % TLik
T2 EHME LTV, WEBRBREEOYSIIBM I
BIREEDOTLHE L B AEDSHEI AR 5 T B 720, £ D
BABM SN2 OEEDT D 2 i 2 L S HE
THY, HFPGE LIRS 8r e 4
L. 12720, RN FF— AR RERIC X 25
DB, —H CHIRRBMIGEOY S, Bl L 7-Hil
WA - AL TR LML, k% T
WS EDLLERDHH. S 5120, Mk - et LT
BEAL X T RENH L. Lo T, HICHINEZE
ABHT 27207 Tld, BEOEEEEISN T 523081
REMTHD EZZONS. BIZIE, FREHRETAIC
AR 2 A L CHORBEN 2R A Yy b7 =20
PRI TS THLIEPHEEENDY. 200,
HEAGES 20 R L, H&ERE2R2TO0Y

#21% 15 (2018)

NEN)T—=2a YR RBUHTHY, ERDOYNEY
T—ar77u—FPRKRICEEINLYHTDH
H. Fi, EETRUORT A 7 AR EDICHIED S
nNTBY, UNEYF—Yar77Fa—FoHml%
BEPELTWS.

3. BEUN\EUF—YavEFE

MR E DRI L E 2 2 L1, BHER OBy NR
B (mvFzo) 2RE{LTHILETHLEEZONS.
2% 0, OMRE TN REMIC L > THilLO R E %
LEMEG 252, @QRERT R EFREET5ICS
AL, OFARE, pH, MELREOFE ZL
TOBEERANZHINVAI LA %5 25ZLTHAD
(Fig. 1). MiluBHER ORBEN OB CIX, Lid4
SOV TII LMD e S, BEICEB LT
RHELTEXBBEBEICX TS, 2512, MlBR%D
REIICOWT Y, EERREICH L QMM L2505
RAALF G & CIRBALSRET S T &2 L L
S, MRBHZEORELEGR A =HIVA ML A
SMCBUIAMRIIIFEALEEEINTE ST, Bk
IZED XA T USRS & A AE, Sk, KR
BENLOPHSPIZEN TV RN LHFREE 25
TV,

Fig. 1. Adjustment of microenvironments is the key for success on cell therapy.
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Fig. 2. Regenerative Rehabilitation.

Regenerative Rehabilitation is

A Body of Knowledge in Rehabilitation Medicine that will
« Synergize with Regenerative Medicine,
- Optimize tissue regeneration and functional restoration,
» Maximize therapeutic consequences in daily living.

Fig. 3. Definition of Regenerative Rehabilitation.
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Fig. 4. Proposed concept of Regenerative Rehabilitation.
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Fig. 5. Conceptual steps of Regenerative Rehabilitation.

Fig. 6. Roles of physical therapy in the field of Regenerative
Rehabilitation.
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Fig. 7. Number of articles for “Regenerative Rehabilitation”.
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