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Development of The Innovative Remedy for Duchenne Muscular Dystrophy
%Imﬁ:ﬁ.@; ﬂ:]: % Dept of Pharmacol. Yoshiyuki Horio, MD, PhD

MD 2THIZ? Whatls Duchenne Muscular Dystrophy ?
RBIHAPLELSEL TL{FHPRER

progressive myopahy & cardiomyopathy, one in 3,500 male births,
BEGEMLILY, no remedy
IMCELVMEREE

symptom onset at 3 year old

SIRT1>THI=? WhatisSIRT1?
EH#{zFlongevity gene EFF[FHL. ﬁﬂi%f%ﬁliﬂ‘veast
lifespan extension @ {EF @AED 4 homologue
BEEREFITIB 7 FILEEEE. protein deacetylase
regulating gene expression
BHERFL AT IT#R O E£FHE T lowering reactive oxygen

species & promoting cell survival

LZASFA—)L (RSV) 2 THIZ?

What is resveratrol (RSV)?

T 1 ored winelZEIZEENSD

1) 2z /— JL-polyphenol

SIRTIDARLVEMIESE a strong activator of SIRT1

( BEE summary

Fa o ABIFHD A O7r—(DVD) (FE8EEDAL
BEEETEOBREEERE T 2/ \VHERT 2F
JAEBRSIRTLEMHEEL ARSEO— L ADMDEHE
RO R IE N, SRAEAEHNH, BRERIEIDG., B5 h &R
AEm, DR R oD EREEROTLE R H
L. MABEREFRTELHRES -, LAZE—IL
ZOMDBRELL TR T 5.

Duchenne Muscular Dystrophy (DMD ) is the most
prevalent lethal X-linked myopathy, and it is severe. We
found that resveratrol, an activator of protein
deacetylase SIRT1, ameliorates muscular and cardiac
pathophysiology of DMD. Our clinical trial also showed
its effectiveness. We are trying to develop resveratrol
as a standard remedy for DMD.

LAAZE—JL(RSV)® DMD EFIL \ /ux**‘»%hl:l—}b(asvm DMD f")‘)b\

?’72‘."5'1%555«0) ﬂE m Effects on skeletal muscles 7'7 xll:.\ﬁﬁ'\a){lﬁfﬁ Effects on the heart
AL AR AROSTE R HABEImRNAR 15 0 B DEEXROIME DR DM EERED TTHE
Reduction of ROS levels Increse in myosin mRNAs Inhibition of fibrosis Inhibition of Hypertrophy Inhibition of Fibrosis : Increase in Cardiac Function
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\ Horietal J. Phaormacol, Exp. Ther. 338, T84, 2011; Patent No, SSSDSGJ

n,
u
%\-

LAASRO—)L(RSV) IZBI12 1T 0 LRARSrA—)L(RSV) £ RH:I\

AR T74—E1¥ (TO2 hamsters) @ 71— oEILIEREIF T3
FmzAERCELY Lifespan ext. by RSV control 102 Inhibition
w7/ i B f / [ of Cardiac-
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Development of The Innovative Remedy for Duchenne Muscular Dystrophy (DMD)
%IE cﬁF:E ﬂ:.ﬁfi Dept .of Pharmacol. Yoshiyuki Horio, MD, PhD

ﬂz&—:-m—;b(RSV) o FEH N

LAARSRO—/L(RSV) riSIRTli-ﬂ“L,a

Molecular Mechanisms
" Activation
LYTLY 7 SIRTlinvolved?
FrTBHD nvolve LAk, R Part 1
..":_. LARASA—)L RSV Actjvation anon
© o (RSV)IZABRIBEEH) Bt
% § & Resveratrol 8 8
= (RSV) inhibits cell AT) @ {ZL s
8 E death $@
0
:‘ . Cﬂadruatur :h:(ety ation dea:ematlon
EBe i : BITEE [son2rz¥ |n.p§r_r..m_.t s
i) =1 I|'|1Ur||ur| of anti-oxidant enzymes |
ﬁ ! & raty |rl Iilll‘i mot ]
ControlalA. + + + # - - = - inhibit cell death in 5= uﬁmwm TTET
SIRT1-sIRNA |- - - - + + + & the absence of SIRT1 GC « EHE ¥ Induction of slow muscle fibers
AntA - - + + = %+ + — E O FUT R RS
—. E Induction of mitochondria
'ﬁsv.l * =8 |Ji\J;;l-'Fle-."‘1ll, =

p i ) - # = (*
NRVM: BREIR S O EFEER Hori & Horio eral. PLaS ONE 8, e73875 2013, Kohayashi & Horio eral, It J Mol Med
Tanno et al. J. Biol. Chew. 285, 8375, 2010 16, 237, 2005; Timmers ef al, Cell Metabal 14, 612, 2011; Rodgers eval.
Naiftire 434, 113, 2005; Brunet eof al. Science 303, 2011, 2004

/l/Xf\".—f;FEI—}I/(RSV) DHFER 2 / BE Future Prospects \

Molecular Mechanisms (1) EEZELTLAASO—ILDILES

Al:tlvatlon
m - -
S — o Part2 Chemical Synthesis of Resveratrol for
RSV r m’ Medical Uses
Goldmr j?% ) (2) LARS,O—/)LDE £ ER
l.lblqumnauon Degﬂadatlon Safety Tests (G LP IeVelS]

(3) B #IYE Fromulation for Child Patients

BEL X (GMP levels)

e i
Fibrosis
(4) B& B 3. B% Clinical Trials for Duchenne

Fibrosis

'---> X

O
Muscular Dystrophy
DEHBEX M@ @ HEX X i
LEE (5) LARSkO—)L (RSV) FIFA DA /

cardiac
Hypertrephy | N el Hypertrophy e
O xmm.um.ﬁ:: ik mmn/ \ Explore Other Possibilities of RSV

LAARZrO—)L(RSV) OF| R Advantages of RSV
(1) UMEESE Long history as a health food (2) {E&IE FAMild adverse effects (3) #2 O Oral administration 2
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Compact, lightweight and affordable hand rehabilitation

robotic device for stroke patients - SMOVE SMOVE
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Motivation
Hand function is key for QOL

1.2 M stroke patients in Japan - Impaired hand function caused by neurological injury severely limits independence in ADL

Robotic technology provides a better therapy

By sensor integrated motion assist based on Electromyography - for both therapy and assessment

=) Compact, lightweight and affordable device

to be easily used in clinics and at home in the future

Core technology

Total weight: 489 g

Pagsive slider
Aclive
blade
Fiad
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Caontroller Unit
5 Mobile Battery, Serva Driver(2
Hand exoskelelon devices typically involve a serially connecled mer..hdnludl chain to transmit motion lo the distal joints, and are thus inherently bulk,f
heavy and complex. To tackle this problem, we developed a

Soft finger mechanism that consists of three parallel spring blades at each joint

Rotation center

Ongoing clinical study
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Clinical pilot study will be
conducted this year. We are
currently looking for a business
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L DEEEEERICH LTI TFRELE BT ZL. For further details, please contact to the person below.
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