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preliminary results are only descriptive, and must be confirmed in a larger group
of patients allowing detailed statistical analyses before further conclusions can be
drawn.
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Diverse Muscular Adaptation between Aged and Young Groups
in a Rabbit Model of Tibial Lengthening

Mitsuhiko Taxanasn, *! Tetsuya Enisay, *2 Nori Saro,*? Kosaku Hicasamo, *!
Shinjiro TakaTa, *® Shinsuke Karo,*2 Natsuo Yasur*® *2

* Abstract : Skeletal muscles are overstretched following limb lengthening procedures. Muscles
can adapt to this lengthening by adding new sarcomeres in series. Recent developments in limb
lengthening provide adult patients more opportunities to undergo limb lengthening procedures.
The purpose of this study was to clarify the difference in muscle adaptation between adult and
young groups using a rabbit model of limb lengthening. Five mature (10-43 month old) and 6 im-
mature (3-4 month old) white rabbits underwent tibial osteotomy. After a 1-week lag phase, tibial
lengthening was applied at a rate of 1.4 mm/day for 2 weeks. Animals were euthanized after the
completion of lengthening. Both hindlimbs were immersed in buffered formalin with the ankle
and knee at a right angle. Muscle belly length, muscle fiber bundle length and sarcomere length
were measured, and sarcomere number and internal tendon length were calculated in five repre-
sentative muscles around the lengthened segment. Muscle belly length increased in all the
lengthened muscles compared with the corresponding contralateral muscles regardless the
group. Aponeurosis length increased significantly in one muscle for the adult group and three
muscles for the young group. Sarcomere length tended to be longer or was significantly longer in
the lengthened muscles. Serial sarcomere number significantly increased in 3 lengthened mus-
cles in the adult group with a more conspicuous increase in the amount, while this occurred in 2
muscles in the young group with only a tiny increase. The predominant processes of skeletal
muscle adaptation to the limb lengthening are sarcomere number addition in muscle fibers for
the adult group and elongation of internal tendon for the young group. (Jpn J Rehabil Med
2013 ; 50 1 43-47)
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Fig. 1 MRI of calf muscles (1.5 F; TR 2,800 ms, TE 55 ms).
Axial tovages of calf muscles showing byperintense signals localized

inboth ius and solens Tes Gurrow heads).
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Fig. 2 Biopsy findings.of tight gastrocnemius muscle.
(A} Hematovylin-eosin stained section showing marked variation in fiber size, small angular fibers, and hypertrophic

and splitting fibers, No muscle fiber is or regeneration or inf

cell infilfration was chserved. (B) ATPase

(pH 4.5) stained section showing small grouped atrophy of type 1 fibers. (C) NADH-TR stained section showing target!
targetoid fibers predominantly in type 1 fbers. (D) Gomori-trichrome stained section showing spheroid hodies, (E)
Dysferlin immunoreactivity was normal, Dysferlin was stained by snti-dysferlin mouse monoclonal antibady {1:400,

Novacastra Laboratories Lid, UK). Scale bar; 50 ym.
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Abstract

Sporadic case of non-progressive neurogenic muscular atrophy localized in both calf muscles

Kenju Hara, M.D.”, Maki Tateyama, M.D.”, Naoki Suzuki, M.D.?,
Ken Shibano, M.D.”, Keiko Tanaka, M.D.” and Hideaki Ishiguro, M.D.”
YDepartment of Neurology, Akita Red Cross Hospital

“Department of Neurology, Tohoku University
¥Department of Neurology, Kanazawa Medical University

A 60-year-old woman was admitted to our hospital because of difficulty in standing on her toes. Neurological
examination showed muscle weakness in both calf muscles. Her serum creatine kinase (CK) level was slightly elevated.
MRI revealed hyper-intense signals localized in both the gastrocnemius and soleus muscles. Histological examinations
of biopsied muscle specimens showed a marked variation in fiber size, small angular fibers, and hypertrophic and splitting
fibers, but no muscle fiber necrosis or regeneration or inflammatory cell infiltration. ATPase stained sections showed
small grouped atrophy of type 1 fibers. NADH-TR stained sections showed target/targetoid fibers predominantly in type
1 fibers. Dysferlin immunoreactivity was normal. Follow-up clinical evaluation for one year showed no progression. This
patient was diagnosed as having an unknown type of spinal muscular atrophy or benign calf amyotrophy. Sporadic cases
characterized by elderly-onset, neurogenic muscular atrophy localized in both calf muscles, and non-progressive course

are extremely rare in Japan.

(Clin Neurol 2013;53:551-554)

Key words: sporadic, calf muscle, non-progressive, benign calf amyotrophy, spinal muscular atrophy
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Abstract

A case of orthostatic tremor presenting with gait ignition failure

Tetsuto Yamaguchi”, Kazuhiro Ishii”, Yutaka Kohno® and Akira Tamacka®

"Department of Neurology, Division of Clinical Medicine, University of Tsukuba
PDepartment of Neurology, Ibaraki Prefectural University of Health Sciences Hospital

Orthostatic tremor (OT) is a condition manifested by high frequency tremor predominantly involving the
trunk and legs while standing. We report the case of a man with orthostatic tremor and cortical reflex myoclonus
who presented with gait ignition failure. He was diagnosed as having epilepsy in adulthood. At the age of fifty-
nine, he became aware that his knees were shaking while standing, and walking, particularly at geit initiation.
Surface electromyography revealed high frequency tremor and myoclonus while standing, which disappeared
on sitting down, & characteristic finding of OT. Other electrophysiological studies revealed C-reflex, giant SEPs
and premovement cortical spike by the jerk-locked back-averaging method. The tremor satisfied the criteria
of cortical reflex myoclonus, and the patient’s pathological condition was assumed 1o be that of benign adult
familial myoclonus epilepsy (BAFME). Including gait ignition failure (GIF), his symptoms associated with OT
responded moderately to clonazepam. There have been reports of associations between OT and cortical reflex
myoclonus, and between OT and GIF. GIF has been described as a symptom of Parkinson’s disease, progressive
supranuclear palsy and other conditions. OT shonld be considered when a patient presents with gait disturbance
such as GIF or hesitation. ‘

. r . (IMDD 2013; 23: 15-19)

Key words: orthostatic tremor, gait ignition failure, cortical reflex myoclonus, epilepsy
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Response to Comment on “Drug Screening for ALS
Using Patient-Specific Induced Pluripotent Stem Cells”

Naohiro Egawa,"?* Shiho Kitaoka, ** Kayoko Tsukita,"> Motoko Naitoh,® K
yuki Kondo,* Keisul

Takuya Yamamoto,' Fumihiko Adachi,' Tal

hi Takah L1

Okita,’ Isao Asaka,’

Takashi Aoi,’ Akira W: be,'* Yasuhiro V;

da,’* Asuka Mori:

1.6 Jun Takat 1.2 1,6

Takashi Ayaki,® Hidefumi Ito,® Katsuhiro Yoshikawa,® Satoko Yamawaki,® Shigehiko Suzuki,®

Dai Wi be,”? :" yuki Hioki,® Tak
Hiroshi Takuma,'’ Akira T: ka,'? Kazuko H
Akihiro Kawata,'® Minoru Yoshida,'® T: hi Nakahata,’ Ryosul

hi Kaneko,® Kouki Makioka,'® Koichi Okamoto,®
2 Takashi Nonaka,'® Masato Hasegawa,'®

Takahashi,®

Maria C. N. Marchetto,'® Fred H. Gage,'® Shinya Yamanaka,'*"? Haruhisa Inoue'2"”*

Our work and the study of Bilican et al. highfight the need for complementary assays to detect subtle phenotypic
differences between control and mutant induced pluripotent stem cell lines.

We thank Bilican et al. for their thought-provoking comments and
for providing new data about cell survival of motor neurons derived
from control and mutant M337V induced pluripotent stem cell (iPSC)
lines (1). In their new data presented in Fig. 1A of their Letter (1),
Bilican et al. demonstrate that there is no difference in cytotoxicity
determined by the lactate dehydrogenase (LDH) release assay between
motor neurons derived from mutant M337V iPSC lines and control
iPSC lines under basal conditions, which is compatible with our results
reported in (2). In their original paper (3), Bilican et al. did not show
the data for cytotoxicity of motor neurons derived from mutant M337V
and control iPSCs under basal conditions measured by the LDH release
assay. We agree with Bilican et al. that it is necessary to examine not only
cell survival but also cytotoxicity using a variety of different assays including
the LDH release assay, caspase-3 activity, and TUNEL (terminal deoxynu-
cleotidyl transferase-mediated deoxyuridine triphosphate nick end la-
beling) staining under basal conditions and in the presence of stressors.

We understand that the LDH release assay in their original paper
[Fig. 5C in (3)] was not measuring cytotoxicity under basal condi-
tions but rather in the presence of stressful stimuli, which revealed the
greater vulnerability of motor neurons derived from M337V mutant

‘Cemev for iPS Cell Research and Application {GRA), Kyoto University, Kyoto 605-8507,
Japan. *CREST, Japan Science and Technology Agency (ST), Tokyo 3320012, Japan.
3Depatment of Plastic and Reconstructive Surgery, Graduate School of Medicine,
Kyoto University, Kyoto 606-8507, Japan. ‘lnstrtute for Integrated Cell-Material Sciences
(iCeMS), kyoto University, Kyoto 606-8501, Japan. *Department of Neurology, Graduate
Schoo! of Medicine, Kyoto University, Kyoto 606-8507, Japan. “Department of Biological
Repa" institute for Frontier Medical Sciences, Kyoto University, Kyoto 606-8507, Japan.
"Department of Biological Sciences, Graduate School of Medicine, Kyoto University,
Kyoto 605-8501, Japan. *Depanment of Molecular and Systems Biology, Graduate

School of Biostudies, Kyoto University, Kycto 606-8501, Japan. *Department of Mor-*

phologlcal Beain Science, Graduate School of Medicine, Kyoto University, Kyoto 605-8501,
Japan, Depanment of Neurology, Gunma University Graduate Schoo! of Medicine,
Maebashi 371-8511, Japan. ‘'Depantment of Neurolngy, lnsmute of Clm)ca! Medxcme.
University of Tsukuba, Tsukuba 305-8576, Japan. "D

iPSCs versus control iPSCs. In our paper (2), we addressed the fact
that our results from the LDH release assay measuring cytotoxicity
[fig. S11C in (2)] confirmed our results from the cell survival assay
[fig. S11, A and B, in (2)]. In the cell survival assay, we transfected mo-
tor neurons with HB9:GFP lentivirus, and we counted total green flu-
orescent protein (GFP)-positive motor neurons once every other day,
focusing on overall cell survival at a fixed time point (day 10). We con-
cluded that there was no difference in the cell viability of motor neu-
rons derived from mutant M337V iPSCs versus control iPSCs,

Bilican et al. point out in their Letter (1), and we agree, that esti-
mating an increased risk of death by real-time single-cell longitudinal
survival analysis (single-cell assay) is an elegant approach. They used
this approach in their paper (3) and determined a difference in sur-
vival of mutant iPSC-derived versus control iPSC-derived motor neu-
rons over a 10-day time period under basal condition [Fig. 5B in (3)].
In their study, they used an HB9:GFP plasmid vector to label motor
neurons. Regarding this point, Bilican ef al. note that real-time single-
cell longitudinal survival analysis may be a more sensitive technique
for detecting dynamic phenotypes that may otherwise be masked by
variations arising from static measurements, Their new results using
the LDH release assay presented in their Letter do not show differences
in cytotoxicity under basal conditions [Fig. 1A in (1)]. Other sen-
sitive assays for detection of cytotoxicity under basal conditions such
as caspase-3 cleavage could also be used.

In our study (2), we used the HB9:GFP lentivirus vector, which in-
tegrated into the genomic DNA of motor neurons with stable ex-
pression of the GFP fluorescence signal. We observed GFP expression
by motor neurons for 10 days after repassage of the cells infected by
HBS::GFP lentivirus 2 weeks previously. We suggest that Iabehng by
HB9::GFP lentivirus may make it possible to ¢ g GFP-
posmve motor neurons in long-texm cultures for more than 10 days
and to d whether death of motor neurons under basal condi-

Hospital, Sagamihara 2520392, Japan. BDepartrent of Neuropamobqy and Cell Biology.
Tokyo Metropolitan Institute of Med»ca! Saence Tokyo 156-8506, Japan. “Department
of Tokyo logical Hospital, Tokyo 183-0042, Japan.
SChemical Genetics Laboratory Moleculav Ligand Biology Research Team. Chemical
Genomics Research Group, RIKEN Advanced Science Institute, Wako, Saitama 3510198,
Japan, **The Satk Institute for Biologica! Studies, La Jolla, CA 92037, USA. Yamanaka iPS Cell
Spedial Project, JST, Kawaguchi 332-C012, Japan.

*These authors contributed equally to this work.

tCorresponding author. E-mail: haruhisa@cirakyoto-uacjp

tions can be recapitulated. We agree with Bilican et al. that clonal var-
iation can make it difficult to identify potentially important survival
phenotypes. It may take different techniques to interpret subtle cellular
vulnerabilities of motor neurons labeled with the HB9:GFP plasmid
vector (3) versus the HB9:GFP lentivirus vector (2). Discussion concem-
ing labeling methods for specific cell types derived from iPSCs is extreme-
ly important for the of cellular vulnerabilities.
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We hope that Bilican ¢f al’s Letter and our Response will contribute
10 a clearer und ding of the subtle vulnerabilities of motor neu-
rons derived from amyotrophic lateral sclerosis (ALS) patient iPSCs,
which could become a useful platform for screening new drug candi-
dates for treating this fatal disease.
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Fall Risk and Fracture.
Falls and fractures in patients with neurological disorders.

Department of Neurology, Division of Clinical Medicine, Faculty of Medicine, University of Tsukuba, Japan.

Akira Tamaoka

Neurological disorders are frequently associated with risk factors for falls, such as gait and balance dis-
orders, deficits of lower extremity strength, sensation and coordination, in addition to cognitive impairments.
Patients with various kinds of neurological disorders, including Parkinson's disease, Parkihson's syndrome,
amyotrophic lateral sclerosis, peripheral neuropathy, stroke, etc, easily suffer from falls. To prevent falls
among such patients, treatments of the underlying neurological diseases and assessments risk factors for falls
are most important to cope effectively with these patients. In general, maintenance of the appropriate environ-
ment, consideration of the injury prevention, rehabilitation for increasing muscular strength, etc, are useful
for the prevention of falls in patients with neurological disorders.
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PSP : progressive supranuclear palsy GEfT#E#
CBD ! corticobasal degenieration (KRB IR
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MSA multiple system atrophy (B RREENED
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(hereditary motor and sensory neuropathy with
proximal dominant involvement : HMSN-P) & i
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* The establishment of disease entity of hereditary motor and sensory neuropathy with proximal dominant in-

volvement (HMSN-P).

#% Masanori NAKAGAWA, M.D.: 3R LER A2 B LHEMR L > 7 — (26292261  JTHRAFS WA 5 M EFAT
25 1]1481) ; North Medical Center, Kyoto Prefectural University of Medicine, Kyoto 629-2261, Japan.
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Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences, Kagoshima, Japan,
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(YA a7 4 —EOERE, HREB L UHER
BICET AH5E R THE LY, 198941 [
HMEBICALNAEREHAMSN] & LC1780% 9
BIOBRIGISBZERL TVWA@E )W, Zof
TARER, FhetEHEETTHY, CKD
EREES EMABLOGHET, BERAEEEN
CHBRICE 52 b ARERE, HIVETH
TRERE 2 282 HD, BT T5 L AR
BEVPBELTIELOBERERIL, R
TiRELALHP R RBELE/TAL
ZHLPICLE. Fio, COBREOFT, KiE
%, motor neuron disease (MND), HMSN,

SMA®D k3 3BTz & Y b hlw
FETCHEZEIBRRONTVS.

WEE AR TR TR O RERN D&
EEHLSLREDDTHETH o288, 1994
A2\ 0% THMSN-PRIDRERER AMThh, 1995
4£3 A 4 BICHERE TN 55150E il -
FHEBREL TCPCHTb . £ DREENIE
B, FHESEC DL ABEOEHRER, W
EREORYE, BFRITAMERROEFLVEE.
L7V A, HRAEHARORE, KN
R HEREORHLHEE TH o0,

HMSN-POB{=TFEE

199748, bhbhid<wArad 754 bv—
7 — & AR TR 217, DNAY—
% —D3S3652, D3S1591, D3S1281 CEh ik
Klod score 4.63,3.13,3.09(0=0.0, 0.043,
0.03) % Bt kY, EREETFEE3qI3FE
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IR RATIN, ORI 9 FEODNAY —
=% Rv7:DISMULTIC X 5347 Cid, lod score
4.93(p<0.00000095) Th Y, = DLERIZHVE
GRFEISRENS, SHICRREZBLTER
CBELINTOT L FHHBTHEI LR
HL, BIEEDRICOVNTIHRE LD,

HMSN-PIZ B B DREL

19974, bhbhidFdLBRER, BRE
BRENR, HRERR, ARRERELED
TREL, FLVWEBE LTHENICEZRSA
BIEoID. TOFEICLY, AV FANBIER
D7 — & N~ RT3 %OMIM (Online Mendelian
Inheritance in Man) ICB& & iz, KEDHRK
BRI, OFReGERRERR, ORA
RiE, BEETROENGELOHHET, @
MR, Asof5Eis fasciculations, @EHER
HOET - HE, OREAE, EHRERES
HIREBE, OBESEBENRECCHRE
AL OBE) - BEWEEE, OnHCKHED LA,
OIEEREE, WEEREOAN, OKuME
BERAEOEHLHETHS.

BESEBRECIE, SHFERICBVTchronic
denervation, reinnervation®Br R, fasciculation
DHF, complex repetitive discharge (CRD),
neuromyotonic discharge’z ¥ % 5%, fiGEY
B CIRIIER & P-wavetf Dafter-discharge?*
HERL, FHLBIIICMAPOET % Lkt
Hohs. BREBEDBEERICEATSRER
BOMENHL, EB, THE D ICBHRES
b LI LidEa+ 500,

REFRL LT, WAMRLBRAEN, %
ROBOEELRD 20, BBOTHRICYT
B35 L, HERENEFEE (ALS) LSMAZ
EOEB= 2~ T VIFEAET AL RE LI
<K, bhvbhiddiBEHMSN-PL LTI}/,
OMIMTid, OMIM604484NEE%5.2 b, He
reditary Motor and Sensory Neuropathy, Okinawa
type (HMSNO), proximal type (HMSNP) %z & &
BHEENTVE, BEROMESTIZ, BEAED
SMAL % AR EREEOSH D A TSMAIIZS
BLEBv. CMT2E3, EMGEIOEEL WS
RTE25. BEYENTAERIZ, BRMELY

TAEPIR $579% 6T

M (spinal and bulbar muscular atrophy
SBMA) T, muscle cramp<o3Ehi B 0BT

. DIERR, CKERALZE, £{OATEBLTWS,

SBMA X B BHEDER CRIZFRELE
ESNTBNVELLR2EEBTH DY, HE
B IEHMSN-PIZSBMAIZ HS, FRESIRASER ¢ ,
BIBRERER L VB EFEIAL LS.
HMSN-PORSEIX, 17~508 CEE 0BT
muscle cramp T E 5. BBIZSBMAIC I,
BHET ORFHEL $HEHT, 5~20E0E
BTHETREE LD, 10~25FE 088 TR
£IfEs. BT ATREEEELY,
BT OEBRIIZALS & FRHCE L (MRS
NHEELERTH S, Fujitablt, HMSN-PO
FRERZSICHE L, SEiESIc ALSORBEHETF
D—~DT&H HoptineurinDREFEBDOTNAHMY,
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Pdh Lo,
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(http://neuromuscular.wustl.edu/) 2 & 5 &,
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dromeDSMADIFHE L LTHIHEEIN TS,
CORBFBRI N LEICE, Efoa—-0
YIRPHMSNOBS MR 5L LARd ol
A, BIEIXHMSNZ ¢ b 80ME U E, &
Za—-nVEL 70U LRI O TS,
HMSN-Pid = O R 24812 H 575, HMSN®
SREPSEINTIOL S hEBIEET S
ZLHMRTHY, TFGEREL LTOSBOS
FRZEOREBFOBEM RS NS,
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“neuropathy” Ci%#% <, “neuronopathy” ¥#3%
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B R 7 WS REAUZ LD o TV A TR <,
MEE~DOED BB T ) ¥ 7 PLEL
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HM1FAN, AFFIZL500A, 2% 32650
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HRIE, EHEMLOGER, MEERERE
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EERIC L 2 RENEEARERISBES T
V39 bbNIUINLFEL TV LT,
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Charcot-Marie-Tooth fF0;&ELES

D=+ TY= « hy—Z (Charcot-Marie-Tooth : CMT) i3, BEBEOHEOEEM -1 —-ONNF—TH
o, HROBELIIH 260 FALERSNTOS, OMT 4, HIR, WHY, SHRCARENS. EHTF
ERREH 20%, BAEVBELI%THB. V-7 T ABHOERCEY, CMT OBEEMEFE 50 §E
B RS EShTONS, 2730, 7RUVELE, PXT3003 AEDEMENIRESNTVD. b E%ES
DI TS RIOR Y N2~ QR ESEEEERAETLTOS, TFIVEHERLE CMT AREEOTR

PLEE

NAKAGAWA Masanori/ REFLEHASMBILSER LY ¥—

PHEATHY, iPS BTN D0H5.

Koy words

# Charcot-Marie-Tooth & (CMT)
UFAIEVEE

BoOWNOEY

# PXT3003

HTREERORY PRA—Y

BFUBHIC

YR ND— XY= ey — R
(Charcot-Marie-Tooth : CMT) %53,
1886 #:4Z J. M. Charcot, P. Marie. H.
H. Tooth {2 & » THfF s iz b4
EOBWEEES 2 -0 F-Td Y,
FTRTORBELEDLNS. CMT @
B, BKETEINET2500 A
1 AEEDLILTCE DS, BuEDEF
WETLAITI0H A% 9.7~82.4 A
L EOBERE N, bAETRAL
1073 A3 10.8 A& OEDH 557,
EBROHFRBELD B EHERENS.
CMT (2§21 0~20 BR8] ¥ TI23E
Y HRBIREITHOERTH A, EY
BREHHR BRI RME C I
W EHTFEAEEIG 2%, B
EVBELI%ESATVAY. CMT
13 E ok 4% o S ) A AT 5
(MNCV) 38 m/8b % # i 2, Bisam
(CMTL/CMT4),  #h % Z(CMT2),

5 88 (intermediate CMTHIZKE] 2
o, Ly —LBHLEDY— 5
YA OB E Y, CMT BE®
FHEEFE 0B LA E SR
(http://www.molgennaache/CMT
Mutations), H2FIIBVTE CMT
DBIEF I L TR R
AHILTWAY, ¥V — AITIE
CMT BHORETRE L L 0L
R b, Ao, DD ERHCRY
LATHETH Y, SHRERELy -~y
Zrdr = eio ¥ v — ARITATE
Wb EELLNDY. CMT O
FHEORBEGR T TH LA, hiftiE
T AR EANRE 0T D,

CMT (Ciﬁ?% SRR ()

1. PA2EVER

TAANE I, B -
Schwann M8 DGR B 5 my-
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FRANE B

Neuratiophin-3

CMT1B

TRET

elination KL THY, 7ATME
VERICE KRR S
ZEAMEINTVRAY, CMTIA K
PUP22BETOEEIC L - CHIER
CENDWBTHY, PMP22W I =
Y VIS BT B Schwann AEE D5
bR Th Y, Z O -
HEEHCHE LTnb, BiE7
Tk, PMP22 O@MERE2LEFF
VAL PMP22 8RRk % BRL, FO®E
SRR ERET D I EARBEINT
vWh L7zdto T, Schwann M
BT B PMP22 5BV <V DRIEDN
CMTIA ORBMBEEOY RO

5 A BRI & B b,
CcAMP X CREB = & & PMP22 7 1
SeRIEEL, PMP22
DHEPEWME LN, TAINLEY
N7 = &%Auwmﬁ*m Tk

%5.71J»h
ST R RT

B4 CMTIA £
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10k, mmymyE§s»ﬁ mpHsL
Eahrot

rx:»t/mwmﬁ&umhﬂm@mx 7/%KESM®CMﬂAhﬁw%ﬂ@ﬁﬁ
CdLr sy :

810 CMTIA 1
: u%iﬁ%&ﬁﬁ

HHEOWENBY, BN TT
5 BACIEB HRER (randomized con-
trofled trial : RCT) FAzidA 7 VIE
ERHRBAF bR wihofR T
b7 ARNE vRROReHEEDoh
Fo At AEHHERIER T E o 127
UL, Burns &k, 122 A7 A2
WY EERCT #4122 B oA
— 7 R 20 I EBO CMTIA B
FHESWIAT», BEBEHHENY
(CMAP) X4 L - 9 U 8 o
WA BB L REL Ty
! 4T o Tz BEIR B
Beeh, LHRDEEIEELCBY
HHBEOHRIED 5D TRV E
Frohb, B bhbhiliifs
A MET S Qrac TH VI A(3
SF B & B IR & RIE A
KBV THEN A O MR BT R
L. 7TAANE L0 merkeg H &
12 RS L, RS aigcoRiz
WP TH D

18,17

2. Neurotrophin-3(NT-3}

CMTIA BERMHE X~ Fey
AGCHIBRAMBI L, HRESGEN T
HHNT-3% K F#M L, Schwann
IR & MR BEARBE ST

ST, NT-3 % 8410 CMTIA
WMF I 150 g/ke/ W 3, 24 F 4

T TR ARREHTDI. £ O/

NT-3 34 BT RAERE R 0y
(NISY Hfddcae L, WA gaR AR L7
EahTwAY ZoWfeid, RCT
CTREDIRENT LG A THE—O
BERTIE Tdh B 25, PEREOBWHCH
HLE, TOH COHREHETL
WA, EHEOERE R b o
Frl E R EDOHMMEAYH .

3. WOV

VR ERR ¢ SR R VRS - 1M
FLETNTCV D HROBRBEE TS
A, B8 pmp22 & ¥ O Trembler-]

T ADWRD G, B PUP22 T
AUARARERY IS8 LI B4
C&Y, ERAMVAFRET H b
YAERTEEZONTNE, Ny
3 AR PMP22 T\ 8 IR -
B, BN PMP22EBIC X B 7K b
=Y AERYEEH T EPHE SN
VAT B AMIBNTH 2 N2
BRI ETR A L
LEMEOMBREL W &2
Schwann #ilIC BT 27K - 2
FRLETTVE, LLoORE»5 2
W7 2V pmp22 AT ATA
WNTH DI LARE R, FEEOK
TS MPZ iiBERIC X 5 CMTIB 98
FELFEWENLTBY, L3I0
FRARFRAT T F IR LT VY
I VP MPZ RISC B~ 7 R HES
T b LERE SN PUP22 S
MA(SerTllew) 2477 5 15D AAK
Phlz o W2 3 v & 50mg/kg/H % 4
nll, EO%, Tome/keg/HE 8% B
G2 2 ARG L, etk
W B o 7ot BVEIRER O S
Ldpo L OWEHH B,

4. PXT3003

Networle pharmacology (& v b 77
R 1 SO RANE PAT e g
F A AT O L I BB s
PHEHENRTwE V5
Pharnext #:45 CMTLA 80 # % %4
PXT3003 3727wy, T MLE
Vv,V IVE R — L&) ORCT
% 2010~2012 4 K42 iF T o 2.
IO 3 KON, §TICERBRY T
SN TWE e, BXU, #@FH

FHOW~10050 1 HEEH LTV
TEThHAH W3FEEHICTII VA
Suint-Malo "€ flle 2 FL 72 KByl g2
£°C PXT3003 @ 2050 5% & Sk
O RAIEE S N2 PXT3003 1,
CMTIA 5 v b PMP22 D88L% W
#L, 8 TR ST b 4
Erp it i eeidiving }'ﬂ%‘f’&é}ﬁwa’z%)
MRS, PXTI3 R 0418
DERVIGEEND.

CMT OEFVEIZ & A
BLTHEY
T w
vaachbe/CMTMutations)'™. 7 & 4
A 51 b Schwann HEHE % #h &L 4008
B, PMPZZ, MPZ i ED%

Wb i
. B OEF VB RE
% (http://www.molgen,

L. CMTIA Bb4€ 7 n 0
REBEEHZE, TusrRFIY
BRuETHEL T TR PR
CMTIA B EF LA ThEE L
FRES N T B —JF, Fusx
Foa v @ B O PMP22, MPZ O
mRNA BBRE B¢ 585D,
INT R E R hereditary neurop-
athy with liability to pressure palsies
(HNPP} % nonsense-mediated
mRNA decay & MPZ 255 CMT &
HHTHBUEEEH D, TrkB &
TrkCIZ% 3 A EH MK & Trem-
bler-] v 7 A O EREERE, W LR
FER, R R oE, WIRRER
2L 5B CMT @ % . hNF-
Lp22S % ¥ @ E F < v AGNF-

Lp22S:tTa~ A E FF 34 A 2
Y'Y, CMTX1 %% A & Colony-
stimulating factor-1¥. CMTI1A &
Wlids #1{5F, CMT2F/ i v B
HMN2B & histone deacetylase 6
(HDACS) ', CMT2B #a
Rab7 ZER &SV 7 U, MFNZZER
& MFNL 36N L A5R 7 & &,
EFOMBIIC X B ISR O BRI
KEHEELTEY, ZOREBNSE
Hana.

HfaN3 CMT AR

BT R EUHANREL LT
HA MO 5B ORIk
OEABEBO T Y b O~ PMP22
SEBPMBMADRA L V=20 S,
SERT L ORFHIH ¢ sIRNA, 7
FFVNFRFL L, TPy ALY
TR UEF F(ASO)., RNA h5 >
AATG AL v 7T a—Fi
(73 ihil BIRT - BAOHIR : RELT
COMN, BRSO, @
BRI ¢ B RMIR R B P
Gl A REOMERROBRH L &Y
WA SN B ASO KL, Huwv— &4
RNA #2iE DNA BRI THY, ¥ —
7y NEFIEDRHT S FoUvLoT
& % morpholino phosphorodiamidate
ASOs (BT 41 /)i HARELY
A b7 4, Duchenne Bifif ¥ 2 +
T A - TH BRI E T WD,
RNA bSG U ARTSA Y vy 7
¥, pre-mRNA @E’x“"“""@?ﬁﬁ’-
BFIAW Y W& HA LEE 2Ry
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cMTX
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HMNZB )
CMT28°
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BERALILEDPTETHD, CMT
KBWTHRALNDEREFETHS
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WY 7ol AREWE OB L ZOME
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ORES X U mRNA S O FEMAAT
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