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(57) Abstract: The present invention relates to a composition including a Salvia plebeia R. Br. extract or its derived compound ros-
marinic acid and/or hispidulin as an active ingredient for prevention, palliation, or treatment of muscular dystrophy. The extract or
the compound derived therefrom inhibits the expression of a muscular dystrophy-related protein and increases the activity of a protein
involved in the synthesis of muscular proteins, thus preventing muscle fibers from decreasing in thickness. Since the extract or the
compounds are derived from a natural product, they have almost no side effects and are highly safe, thus finding advantageous appli-
cations in preventing or treating muscular dystrophy.
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AA e 1L dar=7] 28 Az

AR A APRE Tlsel 21 S B B AL 1T 02030
A 0.50 mm= -3 8Faz, of #2291 50:50 -8 2 1 WA 4 A ZEE}E
FEe YAt FEE= Rotary vaccum evaporators & 3l 55§ ¥ Heto
Power Dry LL3000< o] 83to] 52 712819] 500 g2 W ¢aF=7],279 ¢

=25 H 149 g0 FE=5 5 a2y o FE29 AR

golg A5t njeat 27| &= 2 2 Znbd A rosmarinic acid) 5

F

4 N

3] 23] & H (hispidulin) 553 HPLCS E3lo] &9l 215 & 19
LER LT o] W, HPLC 242 317] 3 13} 2}
[3E1]

Column Shiseido Capcell Pak UG120 (4.6 x 250 mm, 5 um)

Solvent condition |acetonitrile with 0.1% formic acid (A), water with 0.1% formic
acid (B), O min, 95% B; 10 min, 80% B; 55 min, 60% B

Flow rate 1 ml/min
UV 254 nm

471 HPLC A3}, & g o] njghat=r] 2552 22npiiha s 29 532
hsha gk A2 Belskgl s .

AA 4 2. Invitrodl A @227 F2ES] ZHF 2995 I, AN £

A8 a3 &<

2-1.C2C12 A o] mlick 3 3} i

B 2§ o 4] A}-8-3F C2C12 mouse myoblast cell S $H= A 1 &8} -2
A& A A B ol A Al 37 EA1, 10% fetal bovine serum (FBS), 100 U/mL penicillin,
100 pg/mL streptomycin®] 3 3+ Dulbecco's modified Eagle's medium (DMEM)<
A A 2 AFE5Eo] 5% CO,, 37°C 2271 ol A wl &F3F3A ). C2C12 myoblastE
12 Well plate®l] ¥-5=3}aL vl 5Fe] M £ 7} 80~85% = -2 uf, ¥-3}nl X1 (2%
horse serum, 100 U/mL penicillin, 100 pg/mL streptomycin®] - %+¥ DMEM)E
Abgstel ol Btttk A vl A 2w s 5= 6L s <t -3kl

2.2 G el O B 9% f W jobaley] S
o) Al ] B} $=(dexamethasone )~ 5 2] 4 A
5 9] -‘H%% %Eﬂu} Wkat=r] FE= 295
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[103]

[104]

[105]
[106]
[107]

[108]

[109]
[110]

[111]
[112]

[113]

12

3} g

T A 3E 9 1% Penicillin®+ 3 71¥

UO

—ir%%ﬁ Agstdnt, A AN A 271 v
1) ) Z(control)= ¥-3}7F =¥ C2C12 &
l‘i‘@r Wi 2] 5 24 4] HE¢F A 2] slo] A 2Fst 3l T

2) &4 Ul & (negative control) 2. Z A AL EFS: A 2] -2 1% Penicillin©|
7 H-31a]A] & 10 uM 2] Dexamethasone =4 ©] 2E3] X I % X]J— =, 3ot
R ¥ C2C12 FHA|F ol 244 1HE<F A 2] sk A 2Fst 3l T

(3) A B R A=Y FEE A AV (9 2 R g
Z A FrH o2 a2 T] 255 1,5, 10 ug/mLe] 24 & 2 24X 7HEQF
A 2] sl A 2}st ol o

2-3. C2C12 myotube o] A& 37}

Hj Qb al = 7] & 2o "labu|ERdze) o gk M A EE A 28-S
3 &53=A1 & 87| fste] c2c12 F3A| ) 1, 5, 10 pg/ml 552
W= 7] 5= 10 uM ﬂWuﬂE}* & SAloll A gl s ATt 2441 7F -0l

CCK-8 kitE ©]-&3} cell viability 5 =4 5 3 U

[3£2]

Group AE ABEE (%)
) =t 100

A Al ] Ep = 81.19

A AL EF 4 W] b= 7] 1 pug/mL 84.64

A AL EF 4 W] 9FRF2 7] 5 pug/mL 83.80

A ERE 4+ vl 9FRF=7] 10 pg/mL 86.56°

« 22+t o B] -2 W] (p< 0.005), ® Dex A 2] tiH] -2 1] (p<0.05)

71 A9 A}, GAabeerE: A 2ol o] C2C12 A E AEE2 81.19% =
st ok, vl A= 7] 10 pg/mL-S A 2] 5t S W 6.6% T 7HeHS el

5l o

F 2% E2A).

ob
;O
o

2-4. MyHC %A 274l ¥ (positive myotube) F-4] C2C12 myotube diameter2
= A A ZHAE A X (Fusmn index) -4

371 A el 2-2001 4 244 b FF A R E A 2 g 21
heavy chain(MyHC)& W &3 A4S § = 75
Hoechst33342% FA| ¥ A3 32 J Ao m A[Z
imaging system$! JuLiomated & A}-8-38t] &3} 3L, Imagel & ©] -85}
AT Z29ES v ZF A EEY] #5718 MELD 50/ S46te] oS

Tt o, o8 A (multinucleated) ] A E55 A g 2, F A 5 (total
cells)E A -&3te] 2} A ol A 2] %t A multinucleated-MHC %A
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[119]
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13
A 3 4+(MHC-positive myotubes) & AHE3F T} 7 A 2 33] wWhHE5lo]
FasteTh
[3£3]
Group MyHC positive Diameter Fusion index

area

=t 1.00 1.00 1.00
o) A} ]| B} < 0.87 0.73b 0.72b
EIPNRE | =S IS I | 1.00¢ 0.88¢ 0.92¢
wg/mL
S AL b 4+ m obxp2 7] 5 1.03¢ 0.95¢ 0.97¢
wg/mL
A AL EF 4 W] 2FxE= 7] 10 1.01¢ 0.94¢ 0.92¢
wg/mL

st 23 ThE] -2 1] (p< 0.01), bTh T ThH] F-2l 1] (p< 0.005), “Dex ] 2]
thH] f-2 1] (p<0.005), Dex A 2] - thH] F-2 1] (p<0.01)

A1 AE Aa), g Al el A 2o 9] 8] C2C12 myotube 2] myosin heavy chain
(MyHC) positive area, A| 3£ 2] #] &-(diameter), fusion index7} 7+ 43} S S 1,
Hj ez =7] &=l o et 7 ¥ vt (3R 3, =2(B)-5=2(E)).

Hup A A= (1) 7]+ 3l A FolatQl thzurel Hlsto] glAbe B 10
uM ol el A C2C12 ¥ A £ & 9 A1 ¥l myosin heavy chain ¥ 22 13%
2 (p<0.0D)3FR 2, #7]+= 27%(p<0.005), fusion index = 28%(p<0.005)
FHast ATt (2) 71 & WSl A o] PAbH B 5ol g 54 T Zwtol] Bl 8o
F7H o2 M baF£7] 5 ug/mlE o] $F ol Al C2C12 A 3E 2] myosin
heavy chain ® %] 18.4%(p<0.005), # 7| = 30.1%(p<0.005), fusion index+=
34.7%(p<0.005) F-7Fst vk, whebA, ¥y o] wjgkal=r| 55
YAl B O R 29 S Edol A fond R E S BolE Al
gelstaitt.

A7) A A o) 2200 A 244 ZF B9 AR E ek 4 )z AP s
2}-8-3F= MyHC, Atrogin-1/MAFbx, MuRF1, Akt, p—Akt
2 9 2¥ 5 =2 ¥ (Western blotting)-& ©]-8-3Fo] k1551 T}
tf 22}k 2 3 5ol A myosin heavy chain (MyHC), Atrogin-1/MAFbx,
MuRF1, Akt, p-Akt®] & &F-& 317] 3% 400 Ve Sl T)
A3 A w), A ERE A 2] o] 9] 3Fo] C2C12 myotubes®l] 4] myosin heavy chain
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(MyHC) T2 & 72 3}11] Atrogin-1/MAFbx#} MuRF-19] T2 & Z7}s} a1,
Akt2] 1213} J o= Ak A sl idat=r] FE& A gl
osle] a4 MyHCE 5718 2, 5714 Atrogin-1/MAFbx 3 MuRF-12]
e 2 hashar, Akeo] IqtsE AT N B = Ao #elelvh (GE4 R
=

[3E4]

Group MyHC Atrogin-1/MAFbx |MuRF1 |p-Akt/t-Akt
2= 1.00 1.00 1.00 1.00
)AL EFL= 0.62¢ 1.16* 1.69* 0.66*
AL RS + 0.90b 1.04 1.54 0.91b

A k2271 1 ug/mL

AL RS + 0.81° 0.90 1.32b 0.73

A k2271 5 ug/mL

vl AL B4 4+ 0.82° 0.64° 0.95° 0.88°

Al k2271 10 ug/mL

st 225t H] f-21 7] (p< 0.05), PDex A &3 tH] §-2] 1] (p<0.05)

Bop AR, (1) 718 3 A FofQl thazstol] Hlste] HlALH R 10
1 ¥ E} 5o 7" of] Xl myosin heavy chain (MyHC)-<Z 38% 743151 AL
Atrogin-1/MAFbx, MuRF1+ 242} 16%, 69% 5 7FoFS] 2., Akte]
A2F3F A T (p-Akt/t-Akt) = 38% A28t (2) A A ERE: Fof - T ]
Al k2271 10 pg/mlE 51 ¢k - ol 4] myosin heavy chain (MyHC)-Z 32.2%
=718k S, Atrogin-1/MAFbx = 44.841]] 743151 31 MuRF1-2 43.81]
st et g | kAt =] 55 o] A ol &fto] Akee]
A3 5 (p-Aktt-Akt)i= 3330 F7FeRl T}, whebA, Bk of wlf gb k=]
222 o P EEd o3 2AE] AE L ANe 29 AR BAHE
o) A5z 712 FHelshg ),

AA el 3. Invitrol A M AAZ7] 72 B2 2HF A, AN B A8

27 g9l
3-1. HAHElS O 7 29 = 5% W ujotxl=v] F2f 13t Ee] A«
mekat=7] F o 3 F S o, JHA, e A m Y] anE geletais)
7] AN o 2-10) 4 E3Z F 53 C2C12 Al FEoll g AL Bl A 2] 3}

ZYEL frsti 29 F0] FRE A M=) 2EEA feE
a2 ol 2 xulel Al wis B A S sttt T Al A 2L
et gt
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(1) th & (contro)S ¥ 3171 3 5 C2C12 2 A E ol 1% Penicillin®r 3 715
W3 A B 484 7H5-oF A 2l ato] Al 2tat

(2) &4 W& (negative control) & 2 A G AL EFE= A €] 752 1% Penicillin®]
H7HE 3 A] & 1 uM 2| Dexamethasone =7 0] ZHH A =5 Al 2 &, w317}
gk 8l C2C1290 4841 7H5 ¢ A 2] 8ho] Al 2Fsk it

3) gl ErE © 2 2atA A Ayt A ()] S R T
Zo A F7hA o' 2 2nbl 30 uM o] 4 O F 484k
A48t

4) gl el 2 S| A EH A S A (2)9] oA Uz e
Zo A F7hA o m 2 2nbl 30 uM 9] 4 O F 484 (HE ot A
A48t

3-2. C2C12 myotube diameter®] =%

71 A A el 3-101 4] 48A1 X B AR E el st 7 i xard AP ES
Automated cell imaging system$! JuLi™Stage & A}-8-3} <]
processing program$] ImagelJ & ©]-&3to] 24 & vzl 7; A
A E 5002 Skl Hu o mEAHE 8 dlol ] A4Sl vhaE 5). 7t

A9e 38 Wste] s

[3%5]
HZET  |Dex Dex Dex
A 2] +2 2 43 v E9
/I\J_
C2C12 SHAEL] A |[100% 77.4% 100.6% 104.3%
Z7|(% of control)

(Dex : GAMH EFL: (1 uM), 220 AE, 3] 23] &9 (30 uM))

A7 A% A, dAb B 2 2] ol 9 3] C2C12 myotube®| # 7] 7F FHA 8,
ka2 7] 8 shstE ol 22etdsl iz 3 v & A2l o & A
A7 VERGTHE 2SRl THE 5 2 = 5).

Hop A A =2 (1) 7]+ 3] Fol -9l th kel vl sto] gl Abm] EfL |
uM Fol el A C2C12 2R E Y F717F22.6% 728 (2) 7] B
W] o) AL ERE S ol gk 84 T & atel] Bl sto] FrEA o2 2 xald il
30 UM ol gk Tl A C2C12 A E 2] #7171 23.2% S 7FsES T (3) 7] ¥
W] o) AL ERES ol gk 54 T & tel] Bl sto] A R F AvEd
30 uMS o] 3k ol A C2C12 2 BA E 2] #7117} 26.9% 718 T

upeha], B wg o] W ka2 y] FEEOA fd g a3 AT E-
A Al 742 dAb el 0 2 F g 295 Bd oA A2 H717}
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3749

] &2} =71 (Salvia plebeia R. Br.) F+E5E& a4V 02 L§ah=
T E N = AR ofeH] 24 E
A 1ol oA,
71 A=Y FEES BH0), C WA G0 At d3EE, 034k
o EolAE o] E, o} HE, - elol A Hol B, 13-l %,

T AEE

shpol el Sole 2EE A8

A2gkel] oA,

71 AT FEES 50% N EHE S SR FEE S SH R
o}b Oktﬂﬂ Z/K—]%

A 1ol oA,
A7) 9 E-S 7 A S (Sarcopenia), =84 9 Z(Disuse atrophy),
ZNA A A= Aol o] & Z 5, A Xl A3 A 91 S (Denervational

atrophy), *F= %144 < 9 Z(Drug induced atrophy), % %42 4

+$1 Z(Malnutritional atrophy), & 0] % %% (Muscular dystrophy) 2. 2
olZolxl 1o @HE HEE] = 3h) o] Abe] LY &l AL EHoa

;}‘:_ O]Zfﬂ—x—] Z/K—]%‘

A 1ol oA,

7] 24 Be Z8A o4 MuRF-1 2 Atrogin-1/MAFbx & o] 0] 3
2ozRE A5 st ol gol HRAE Al AL 5w

3}‘:_ O]Zfﬂ—x—] Z/K—]%‘

A 1ol lof A,

A7 2AAEL Zax

—_

| Lol A Akt QLSS F7HA7

ols
2

Shaz, oFeh A A=
Al18kel] Lo A,
7] WG =T] FEEL ] (3] 12 FAIHE

=2 Znl¢l AH(rosmarinic acid) S 8 A ¥ 02 X 8=, L9 F oW
X758 oFshd A E.

[shebA 1]

H
i
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F71 13}
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1E

n-3) AL, o €l o} A g o oA Eﬂ olE, 13-Fdd %F/]Eé,
HE Sz ol =, B 01*39] LB E o] Fol o R FH HEd
s} o) abo] fuj o} E3ksto] 26 v

Al 1638}l oA,
A7l b)HA o] F, FEH FEES 5 T FAAXS = HAE
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110.0

100.0 F

90.0

80.0 |

70.0 }+
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50.0

Dexamethasone (1 uM) - + + +
Rosmarinic acid (30 uM) - - + -
Hispidulin (30 pM) - - - +
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