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(57) Abstract: The present invention relates to a composition comprising ethyl vanillin or a pharmaceutically acceptable salt thereof as
an effective ingredient for preventing or treating muscle disease or for improving a muscle function. Having the capability of upregu-
lating the expression of a protein associated with muscle protein synthesis and muscle mass increase in myocytes and downregulating
at an mRNA level the expression of an enzyme involved in muscle protein degradation, ethyl vanillin can exhibit effects of muscle
differentiation, muscle regeneration, and muscle strengthening through an increase in muscle mass against muscle diseases attributed to
muscle function decrease, muscle consumption, or muscle degradation and can suppress sarcopenia. Thus, ethyl vanillin can be used for
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preventing or treating muscle diseases or for promoting muscle differentiation, muscle regeneration and muscle strengthening, muscle
mass increase, or muscle generation or for improving muscle functions.
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Ao DAl zd= QA B AP S o A|S] g Sl oA, By o
W17} ol A e D Az eo] o) AR E = A0 A E A gk AL
A ANA Bl %] A& 7HXL Aol 9l A 2 g Aot}
[141]
[142] AA A 1.0 2TAEE o] &SR & AR F 39 F9l
[143] o dubd o] FEAAA g E SRSl vhg-AFol A R 13}
FE¥ LA E(myotube) ol A 5 =4S FbAl 7] AL, o Euld H S A 2] stof
THA L &4 HAEE e
[144]
[145] 1L A W
[(146] WA, g o E RN 2o AT L RIS SR
n}-9- 2~ Lo} A| A (mouse myoblast cell line, C2C12 cell)E ATCCAF(Manassas, VA,
USA)EFE - ste] ALgakgith 79 8 Al 325 10% 4 F % ] A (fetal bovine
serum media; Gibco-BRL)®l| & <&38}aL, 37°C2] 5% CO, <151 ©] E] o] A
Hj| FSFSI o) i %) o) -2 A 3 9] 3 85 (confluent) 7| 80% ©] /o] ¥ H, 2% &
& A vl ] (horse serum media; Gibco-BRL)® Al ¥E& &7, TolA| X & A E R
oA Ak
[147]
[148]  1-2. T+% <&=AF fdb
[149]  ZHAER B3} F5 HA 4 DA 5= GHE 2 A48 A 7h) Bt iAo 50
uM = Al B} <=(dexamethasone, dexa; Sigma Aldrich, USA)& A 2|8l LA E
SEB3 ofol W2 P oA &2 Fe1eh) A A A ekt 3
100 uM °ll &l vd #1(CAS No. 112-31-2, Sigma Aldrich, USA)-S # €] 3} <]
wxeh et
[150] FAHY gz oz2ZA =, dddufdel s A st @i dA eSS A ] g
A ZE AFE33i Tt
[151]
[152]  1-3. ZHA X A A
[153] A7 MY S5 2, QALY €58 9l (Phosphate buffered saline, PBS) .52 M| 32 &
23] Al H gk 2 100% W B8 10 w5t A gl ste] A spgith a1 o] g =W
Aol A 10 2 1E AFA T 2 AIZ 2 Z A E(myotube) & 5 0] 4] Q& A=
giemsa-wright staining solution(}-4HA| oF, A]-8)& Hojme] a1 30 ¥-1F
QoA stel A% E QA s
[154] AN M EE FEn A IX 71, Olympus)e ©]-838Fo] x10 W& =2 2 ¢
F image J software(USA)E o] &5Fo] 343421k, 7 ol A 6 3-8 249) 2
Aestol dAnld Zogstglon, 7 A2 HE 24 100 7Y 23HAHE FAE

[155]
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RNAZ $~53} 3t RNAE UV/VIS #3333 57 o A 260 nm E 280 nm 3}-¢-o]
THEE S5t w5 E Felstal, 479 S T35k RNA Al =9
integrity = 2?1331tk

4] 3 RNA A| 5 & AF&38)o] 9 A Al PCR(RT-PCR, reverse
transcription-polymerase chain reaction)2 =3 3t 3t} 7] 53¢ RNA A 55
T o2 AMEslal, &3 dT Z ko]l 2 9 7 A} | A (superscript reverse
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1ol 71 A sZefo]m (k3 s efolw, Aubgk ST afo])S AL8-5to] PCRE&
6£ st} Zhzbel Lefolmi= FZ 3o} &= 73 F-4 4 cDNAY 5 2 3
flanking A 9 -& 7|90 & A| 235 th PCR £ 8 3, 5% H PCRAME 1 ulE 1%

ol 7t = Ao A A 7] F 3kl A4 H DNA =S Felsivt

[165]
[166] [3%1]
RT-PCRell AR-8-8F 3 elo]w] A<
x4 F44 Z ol |ME(5-3) Tm( ¢ |PCR A&
s ) o] (bp)
MaFbx(synonym: F GTCCAGAGAGTCGGC |63 141
atrogin-1) AAGTC
R GTCGGTGATCGTGAG
ACCTT
MuRFI1(synonym: F ACATCTACTGTCTCA |58 106
TRAMG63) CGTGT
R TGTCCTTGGAAGATG
CTTTG
Myostatin F TCACGCTACCACGGA |60 166
AACAA
R AGGAGTCTTGACGGG
TCTGA
IGF F GGGGACTTTCGTGAC |60 165
TGAGC
R GGTAGGTCCGGGTCG
TTTAC
GAPDH F GTGATGGCATGGACT (55 163
GTGGT
R GGAGCCAAAAGGGTC
ATCAT
[167]
[168]  2:2. 9|=® B3RS S Al WA+ w3} 89
[169] 471 (Ao 113} BAF Ph o2 Tolma e BHAEE 13}
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[170]

[171]
[172]
[173]

[174]
[175]
[176]

U} E F(sodium pyrophosphate), 50 mM NaF, 100 mM

9 = & vly}-FH A orthovanadate), 1% E 2] & X-100, 1 mM 3 W gF& 2 2

&5 2 ] =(phenylmethanesulfonyl fluoride, PMSF), 2 g/mL ©}- 3% = E] t (aprotinin),
1 pg/mL 3 2~EFE A(pepstatin A) 2 1 pg/mL 3 ¥l (leupeptin)& 3 3F51= 100
mM Tris-HCl €58 M (pH 7.4)& A&tk A2 & §aiA %! Gl =& 5%

T, 4°Coll A 1,300 xg= 20 W 1F AR e F 7k d S8 FH S, MY FEE
W edSoR S5 AT S By EXE Pog gAY s 5
2] al:;}oﬂp}

ekt dlal 40 ugS- SDS-PAGEZ 7| G, UEZAEZ Q=

“L(Amersham Buckinghamshire, UK) 2.2 2] ¥ @4 & o] 5 A
2, Eg] A2k A ] 2] & 4 (tris-buffered saline) & E 2 20 &N (TBS T)ﬂ

o] &3t 10 - &<t 3 3] vhEato] wh& A H & 2 10% =7 ' A (skim mild) &
o]-&&to] 60 W3 g At vk, Ak whol] 1:1,0002] W& = 34 g1 2}
LA & 71ehe] 4oCol A 12 Al RE Feot e A 5o shA|E bl 2l of] AA| 71
U TBS-TE o]-&3ko] Al 4 &far, thA] 1:2,0009] H| &= 548k 24} 3HA &
7vate] 60 7 F<t 12k Aol 23 A E AFAIZ v Al FH 8l o] o
AFE3 12} G 2, p70S6K 1, phopho-p70S6K1(p-p70S6K 1), 4E-BPI,
phospho-4E-BP1(p-4E-BP1) ¥ GAPDH(Cell Signaling Technology, Beverly, MA,
USA)E AEskith AT o2 Aok A%d @ dS ECL A-H =3 AE
7] E(RPN2106, Amersham, Arlington Heights, IL, USA)E A}-8-3}¢] Xray & &9l
A 2Fstst Atk Xoray 250l A2 ed =5 270819 Quantity One analysis
software(Bio-Rad) = A %3} &} it}

2-3. Al S @?l:
nhg-s ol Al £8 oo 2 ol duld el of @ vl 4 % Ha #a

WA E o] W E gRlEk it ﬂ]l/‘ﬂ_]*(Dexa)oﬂfﬂb A} A 3 (Basal)©l]
v & whul A $hA)wh #hE o] 91i= p-4E-BP1 2 p-p70S6K1 THaR A o] ¢ko)
fro] Ao Ak dbH, Wl F-8)] {71 2491 MaFbx/atroginl #F MuRF1 & &
FrolA o2 Frhak v ol dubd =1 A 2] 3= vl A EFEell o & 7 A% p-4EBPI
2 p-p70S6K1 wHl A ¢k thA] §-9] % 0 & ZF7FA] 7]+= 3FH, MaFbx/atrogin|,
MuRF1, Myostatin®] & - F-o] s} Al A=A ZTH(52 2). whepA] o elupd 212
up-§- 2 Lol M| 3L o] Al 4E-BP1 X p70S6K1 @A Q1ASL & F7FA] 7] a1
Manx/atrogml MuRF1, Myostatin -F- 32} & & A g o 2AM &% 0=
o &g T 7= Hole = S AR e 5= ATk

ke

AN 3. 5l 2E o] 43 ol
A7 BEO HIA S X Aol 4R

de] wHAS 5
S 2 W13 E

u
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[177]
[178] 3-1. A gurd
[179] DA Ao] Al g Ae =] AL
[180] 559 §°% CSTBL/6N wh-$-2= 24w}2] (mating, )5 44 4 <
A2 o] (rodant chow) & 154 1F A5 A3 A o] -3 A1 71 3 T3 Hof ufz} A
7l 2] 7= (Chow+", HFD+", Ethyl vanillinv®) 2. 2 7% 8§ v}&| 2 ¢) 2] )] %] 3} ¢]
1073 AFS- 3T B A g o A AFE-3 v THf- 5224 o] = LA Wt 4] o] (high
fat diet, HFD: 40% fat calorie, 17 g lard + 3% corn oil/ 100 g diet)®] ™,
o duld &l o] BZF¥ 2] o](Ethyl vanillin-supplemented high fat diet, Ethyl
vanillin)i= HFD®} 4 o] 5L s}y o &uldglo] 02% T2 23 Aok
2). 472 o] 7 (Chow)-= 7 4] ¢ rodent chowE A FH A At} ol euld 2
R v b= g] 2] Aol A 9] 8}t
[181] [¥2]
A Alo] 2%
qAE T A o) 224 o] (HFD |l € v}'d € (Ethyl vanillin)
)g/kg diet) Bz 2 o)(g/kg diet)
FEA Q1 200 200
DL-# ¥l 2 3 3
S5 AR 111 109
SR QA 370 370
AEZ QA 50 50
S 30 30
glol = 170 170
Hl el &35 12 12
Y| g 3= 42 42
HHU P =ZEYolE |2 2
T 2~ 10 10
tert-F-E] Slo) =27 = (0.04 0.04
AFEZEEndd) |- 2
T 1,000 1,000
[182]
[183] 2) oF= =74 A% (grip test)
[184] npg-2 9] oFe S 317 8k, AL 1052k nhg-22 2] ] Hhg- 0] 831
ored & =439 tt HAd20 x 10 cm)©] A=E oFE A7 ((F)hE7] 714k,




WO 2019/017676 PCT/KR2018/008071

[185]
[186]
[187]

[188]
[189]
[190]

[191]
[192]
[193]

[194
[195
[196
[197

—t e e

[198]
[199]
[200]

[201]

e olﬂs}o% nh-227h A %ﬂ% qN2 ZF ﬂ q* }Oﬂ UH 3 54
Abolel] 14 o) o] FAAIZHS

e gro® Tekgin

>~
Rl
i
i
(i)
B=)
uls
A
o
i,
uO"
5
_L
B
i
=
93
|o
e ©

3) AL =74 Al ) (four limb hanging test)

nh§-2~ o] AMA e & S 38H7] Y ste], A 1057 Aol nhg-2~ 9 o] &
o|-gsto] AFE ujde]l= Ak SA T AW FE (S <05 cm)©]
F2FE A 0] 120 x 30 x 50 cm, ()4 E=n|he, Sharyol up9-227F AR
ueke] = AH(E)S T 33] S8, v 3] A Aol el 304 o] 49
FAANE FAT AR A= v ] = A &) I LA S (kg 252
ek o s kit

4

4) Lt

np9-2o] FE 2A S A EEhal 10% 2|l a4 3 T, 3 CFC
A7 5%, gkaryel 2] #]5Fo] Hematoxylin and eosin(H&E) ¢4 212 ¢ H

481l m| 2 (1X71, Olympus, JPN)&- ©]-&-3}o] #zatar, v A9 74w eDP71,
Olympus, JPN)E ©]-&3}o] AL & &G 33t

~~

5) EE A=IS

T Az B %A statistical package for the social sciences(SPSS version
21.0, IBM, Armonk, NY, USA) PC packageZ AF-&3o] A A8} a1, H-4] =2 =
mean+SEM 2. & U EF S 0 771 §-2] A Q] 2}o] = ANOVAE 2 A &}o]
A58

32. 43 A3
Dol Eupd s Aol o vpo- 0] e il
o Elnfd Y- A F 3 np9-~0 A= A4 1o]§ X Z 8t npo- o] A =1}
G019l apo| 7} YT 3A). ol D uld WL X ubAl o] 2 A H &= mpS- 29
1< (Grip strength)(%= 3B) H "= &)= A| ZH(Holding impulse)(%= 30)E 24 27% &
147% -2 A o2 Z7FA AT} upela] x| uAlol & S5 242

TER A vg- gY s 2EIF e A E e S & 5 A

m
T
=
mL
r

~

ld
A
o
>
°
gl

X1
A F Bh= vh-22 9] A A & (Tibialis
[e)

mMMmﬂ%+®4ﬁ%ﬁ@§%ﬂﬁgi%ﬂﬂﬁ b oLl
RAN Al E FER B SRR G S GAB BASE FARA S

vhebd S 9 5 gk
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]
[202] o] &}, B dd o) wmE g7] o euld
. H

o HE FadT R ghfohs o7, A F
T SFY AxdE Aty & 02 o] & g5t aiat ghol oyl A
TA A o2 A starat dolnk AV 25 Ak W 2 AR e 2 V] A
27 FEES TP AL s ]9 F2 AT H 2 A o] ubel Az
1 WA 49] o]k A& = shd g 24 &2 B4l v o whalA
A x5k o
[203]
[204] [Azd 1] 8t A S AX
[205] <1-1> AHA| o] A =
[206] o uld & 20 mg
[207] F&8-E 100 mg
[208] e 10 mg
[209] A71el AEES E88ar 7 X o] 78] 2 & A 235 )
[210]
[211] <1-2> A A 2] A=
[212] o &lutd = 10 mg
[213] L2 B 100 mg
[214] F 243z 100 mg
[215] ZH| ol 24 1Y 4 2 mg
[216] Aol S e 5, S A Az el wheka eHgste] GAE
A x5k o
[217]
[218]  <1-3> TAA L A=
[219] o duld & 10 mg
[220] ]ﬁﬁ/‘“%fﬁo*,’)mg
[221] FEdrsl=E 14.8 mg
[222] 2ol 24k 1Y 47 0.2 mg
[223] A7 Adg 2§, T4 A o Al el thela] AelE &
FAstA FHAAE A x5t
[224]
[225] <1-4> FALA| 9] A 2=
[226] o dubd & 10 mg
[227] T E 180 mg
[228] TAE A FH 2974 mg
[229] AL FAYEF 26 mg
]

g8l g e 5, B FARA e Al 2ol whet 1985 (2mL)
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[231
[232
[233
[234
[235
[236
[23
[238

~
el b d bl b d b e

[239
[240
[241
[242
[243
[244
[245
[246
[24
[248
[249
[250
[251
[252
[253
[254
[25
[256
[25
[258
[259
[260
[261
[262
[263
[264

~J

wn

e e e e e e e e e e b b b e e e e b e e e e d e e e

479 QR FFoz Az

<1-5> A A 9 A=
oeluld = 10 mg
o] 439 10 mg

U]—]_;IE 5mg

QA5 A e

o A

979 AR Aol ARl kel Aol Z7he] 4R Thatol
S 7L e A% 7FE U QA S 7Esho] A A 100mLE 24§ 5
BEANA Ao Fxske] AAE A 23

[Alzd 2] AZAF A=

L-1> AR R ZANE] A%
o dubd & 10 mg

HlepRl 23k A &

HIEFTL A o} A B 0] = 70 g

v E 1.0 mg

H] e} B, 0.13 mg

H]E}1 B, 0.15 mg

H]EFY B¢ 0.5 mg

H|EFRT By, 0.2 g

HEF C 10 mg

H| 2 ¥l 10 g

Yagaboln] = 1.7 ng

AAF 50 ug

HAERIA ZH5F 0.5 mg

F71A 23t = A

SHALAI1E 1.75 mg

Abglolel 0.82 mg

EHAbal 1Y) 25.3 mg

A 1JNAF 15 mg

A 291224 55 mg

T AL F 30 mg

ERAZEE 100 mg

A3tk 1u| 4 24.8 mg

719 vl et R v &3 o] A3 H| = v A A7k 1%011 A 7He A E-&

=

.

n

O

MR B Ao 2 B 2SR A T TS Qo2 MY A shel

T
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et Soge] AZAE Aol upe 4719 J3e ERF L, UL
A3, o] el wek 7144 E 2B A0 AL S S k.

[265
[266
[267
[268
[269
[270
[271
[272
[273
[274
[275
[276
[27
[278

[279]
[280]

[281]
[282]
[283]

[284
[285
[286
[287
[288
[289
[290
[291
[292
[29
[294
[295

e e e e e e e b e e b e

22> AR FRY Ax
o eluld & 10 mg
HERI C15¢

H e E(¥) 100 g
AAH1975¢
Abglold 35¢
YUagiboln| =35
HEFR A02 ¢

H e B, 0.25 ¢

HEIY B,03 ¢
QAT G

e L ERIE R R

[AZ4d 31328 FAE AX
S }
=

g & o]l & gy st
<3-1> AT (BIEA)
oenld® 2.0 5%

AT 5.0 TH%

U 4.0 5%

Z )&M) E60 1.5 %

S RA A SO E 1.5 5%
B 0.5 FHR

Fhz g7z Eg 2 Al ko) = 5.0 T35 %
A 3.0 5F%
FEHASYEZF3.05F%

T2 =8 FH3.0F5%F%
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[296] Fh2 5 AR L&Y 0.1 %

[297] EgogrE&olvl 02 5%

[298] WA, A 4, sk AR

[299] A A9 to 100 %

[300] 7719 W] = v A FFEdarel AFe AR vEA g AR =3
2 AT TR E d o= Ay A sto] & sy, S 49 SAE
Wofel A of Az el ubet Al z3 o 9l

[301]

[302]  <3-2> FASFF(=RA)

[303] ould & 2.0 FH %

[304] = MA30TH %

[305] FEAZZF 205 %

[306] 2N F205H %

[307] ZI25ARL Y 0.1 TF %

[308] PEG 12 =¥ Do Hl 2 02 5% %

[309] Z &) ER004 S %

[310] o EH-2 10.0 T %

[311] Edog&olvl 0.1 5% %

[312] WA, A 4, sk AR

[313] A to 100 5% %

[314] A1 mighe) = vl A FrAshgel A 9het Adaks nhE A g A Ao =2 23
2 AT TR E d o= Ay A sto] & sy, S 49 SAE
Wofel A of Az el ubet Al z3 o 9l

[315]

[316] <3-3>4ga¥

[317] NEntd b 20FH %

[318] ZgEMolE60 1.5 5% %

[319] LU A AF SO E 0.5 T %

[320]  PEG60 7 s3] v}2}f- 2.0 5% %

[321] 532t 10 5% %

[322] AFAT50F%H %

[323] Fhx YLz Eg =g Algo| = 5.0 % %

[324] = MA 50 FH %

[325] FEHASHF3.05F %

[326] ZRIAASYF305F %

[327] Edog&oltl 02 5% %

[328] WA A

|

[329

2
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[330] a5 AT

[331] A4 to 100 =% %

[332] 719 i gte) = vl A ot el AFe AR vpEA g AR =3
2R A R, g & o2 WY AA st & e, 34 < 3
Wofel A of Az el ubet Al z3 o 9l

[333]

[334] <3-4> AL 2

[335] oEntdH 1.0 FH %

[336] U100 5% %

[337] = EW)E60 1S T %

[338] PEG 60 74 3} 5| v} 2} - 2.0 =% %

[339] SH A AF U E 0.8 TF %

[340] 5t 400 5 %

[341] AFAH505H %

[342] ZtEZHEpZE EYFE M| E 4.0 FTF %

[343] 2YAH 5.0 5H %

[344] FEHASYF3.05HF %

[345] T2AAZYF305F %

[346] Egog=olvl 02 T%F %

[347] u]—‘ﬂ ﬂ )\ﬂ/\ 8]:8 x% a]:

[348] A4 to 100 =% %

[349] 719 v ghe) = B al A mpARR| A g ol A 9hek WS v A g A Ao 2 =
2R A R, g & o2 WY AA st & e, 34 < 3
oo A o] Az ol whe} Al 2T 4= 9l

[350]

[351] <3-5> 9

[352] olduldd 1.0 5% %

[353] ZYNd L 1305 F %

[354] AFIIEEAEAERLQ A 02 5% %

[355] =M 5.0 5%F %

[356] AHBEN0LFHF %

[357] NEE 6.0 %

[358] PEG 12 = o E| 2 03 5% %

[359] Z &Mool E600.3 5 %

[360] v = ;q] )\ﬂ/\ sk A2k

[361] A4 to 100 =% %

[362] 719 v ghe) = v al A Hof A g s upEA g Ao R =3
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719] w
=45

euldH 0.5 =% %
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[375]
[376]

71 E ol whet Aol ghA

B!

=
Ik

ok

_]
K

olth, LTI AR & A9 2

[e)

QA=
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i

2

T

o] k4] -1 v

[377]
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(7478 1]

[7d - 2]

[7d -3} 3]

[7d - 4]

[7d -3} 5]

[7d -3} 6]

Z o
S
of &l v} ¥ (ethyl vanilline) == o] 2] 9fg 4 o7 3|8 753t 912
FaARog ¥35E 8 AS o = X g8 oksh A RAE

A1l gholA,

%ﬂﬂBMHﬂgﬁw1ﬂ§@ 18] F2E 7HA] = FEER A S
SR 0w sh= 25 A o = A 5§ oFehE 2 E
[3}8H4] 1]
CH,

/o
A1kl oA,
7] 24 E- p-4E-BP1 2 p-p70S6K1 whi A o] wbe] S Z7PA] 7= A S
SR O o= 25 Ae o e AR5 E ofehA] 2AE.

7] 24 E-& MuRF1(Muscle Ring-Finger Protein), MaFbx(Muscle atrophy
F-box) &£+ 1] & /\E}FJ/] WS AT AL EAOR F= 28

A1akel Aol A,

A1 25 A3 1147 E S (atony), 9 F-(muscular atrophy),

o] % & S-(muscular dystrophy), <59 <=, oF A (Cachexia) AR A
%%+ (rigid spinesyndrome), =¥ 54 247 3} 5+(F 7| €1 ¥, amyotrophic
lateral sclerosis), AF= -7} 2] -5 2 ¥ (Charcot-Marie-Tooth disease) 2 =
72> F(sarcopenia) & = o] Fo] X © B LE A E E] = o] = St o] <l

AL EAO R 3= 28 A o B (7§ oFsrE] AL
o duld g (ethyl vanilline) F== 0] 9] }et & 0 2 3-8 7153 9=
FaARo R ¥35 = S A U == A E AT A=

=



31

WO 2019/017676 PCT/KR2018/008071

4787 olduld 2 (ethyl vanilline) 5= ©] 9] oFst ¥ 0 & &4 7158 9%
FTREAATOE ¥k & 28 H3, 25 A, 2 Vs A e
=5 A3E 1S AE 2=

928 cldvld l(ethyl vanilline) 3= o] 8] FSHH 0= 5§ 7H5 ¥ A&
FaARoR FoetE 25 A3 o = A S TS AR R A E

Fd7d9]  ollEuld d(ethyl vanilline) iz o] 9] St 2= 3] 7hsdt A&
FRAL SR ool 28 23 53, 25 A4, 2 75 i e
T A3E TS ALR] A=

472 101  oll'duld #(ethyl vanilline) %= 019] fotale® 58 7hest 9=
FraAdLo® ¥oeh=s 2 7l AN SR 2=

-3k 11]  olleuld ¥l (ethyl vanilline) J== ©] 9] & F-aA W o2 ¥ g8}
ofstd 2= A0 5ol = HE&AY = GAE 2= 25
Ak oy iz A5

873 12] A1l olA,
A7) 5 A3E 07 E S (atony), w9 5 S (muscular atrophy),
o] % &F-(muscular dystrophy), <= 5, ©F é](cachexia) AR A
=

(7478 13]

[°9-7-3) 14]

[7d -8 15]

[7d7-8 16]

011

& (rigid spinesyndrome), i %3 2174 8} (5- 7 ¥ ¥, amyotrophic
lateral sclerosis), AF= -7} 2] -5 2 ¥ (Charcot-Marie-Tooth disease) 2 =
72> F(sarcopenia) & = o] Fo] X © B LE A E E] = o] = St o] <l
AL 5O R ah= 5 A% ok = X5 W,

of &yl & (ethyl vanilline) =+ ©] 2] &
A =S Aol Fo] Bz BEAT]=
<5 A e IS e .

o &uld & (ethyl vanilline) T 0] 9] & FaA o2 X8l
ZAE 25 A3 oq]u]—u: A=Ay

rﬂ mlo
g

14
A7) T8 A3 147 E S (atony), v S (muscular atrophy),
o]

E_ﬂlz olo “ﬁ(cachexia) 7:]21 H %7‘\

8 ¥ 5 (muscular dystrophy), v+ = ol

4 527 3} 2(F A1 #1 ¥, amyotrophic
lateral sclerosis), AF= 3L-11} 2] -5 2~ (Charcot-Marie-Tooth disease) R <
7%w@mwmm°iﬂfﬂﬂLOETHHaﬂ%ﬁ:aqﬂ@ﬂ
A& EHoR 3= 2F Ag o i
| & vhd € (ethyl vanilline) H=+= ©] 9 ?§ S 4 ﬁ/g lg =3
ZAEO] 2 WS H, 2% A B 28 454

F <" (rigid spinesyndrome), <91 5

2

& E ek
-
i
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