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B 1 WA 69 L= 2(alcohol), oFAlE(acetone), olE|Z(ether), HAl(benzene), ZSZZIE
(chloroform), olgolAElo]E (ethyl acetate), WE#A ZZe}o|=(methylene chloride), Ak(hexane), AlZ
23X (cyclohexane) E AfolH]Z(petroleum ether)@ o] Fo]Z T+ FollA AMEFE st o] Hoj o
el gufol®e BZ13 e FEFle] FEI AL EAOR I I8 HE AW B 85§ ot A E.
AT 5

A1 WA A4 F T o= 7 Fell glolA,

A7 28 ZAge, 037EF(atony), 9 F55(muscular atrophy), ©©]9%Z(muscular dystrophy), <5
B3}, 258935, o4 (cachexia) B &5 74 (sarcopenia) &2 o] Fojx oA AEEE 3l o]t AW
S dw e Ag5teE AS EAHoR st &5 A3 oY e X858 It 2A4E.
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915 (Muscle atrophy) ol &% HXWA Fao] oste] A= Aow, <59 o3t 9 HIS dAE=T
(Cell, 119(7): 907-910, 2004). <+ 9152 H|&E, 4hsh 2B A, 7P G5 o F349H 25 753
&% 58L& 327 (Clinical Nutrition, 26(5): 524-534, 2007). &+ 71%5& AARAE M4 T3 24&
SEFolH, ol whuild A Fae] dFel o3 FAET. & 55 v vl FAET o dojd
w] WA3IC}(The International Journal of Biochemistry and Cell Biology, 37(10): 1985-1996, 2005).

<5 A7E 25 Wl dojuts 328 (anabolism) oL} ©o]32HE(catabolism) S FEdhs AlX W AEH
< A4 (signaling pathways)ell ¢8| ZA=m & dWde] Farn} FAE Feste ASHdD vhgo] @o] o
ofd A5 o @iid ol FUtE e, ol o @i Frbd wE &5 A7) F7Hhypertrophy, <FHIW)Y
< 4 =7F hyperplasia)® YEFAT}H(The Korea Journal of Sports Science, 20(3): 1551-1561, 2011).
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= wd Ao sl AREL 2 A E WollA phosphatidylinositol-3 kinase (PI3K)/Akt pathway®] =k
=2 71Hdo® g2~ EY A (downstream proteins)S AAMSAI o2 whalA xS {30}, PISK/Akt
Az Ao 93t mammalian target of rapamycin (mTOR)Q] A& A|E oA Tt A 2158 Egdsi=
ZFA A AzZAG QAR AAEHI dth. mTORE mRNA translations 7WAl8l= 5§ <12}, 4E-binding protein
(4EBP1) ¥} phosphorylated 70-kDa ribosomal S6 kinase (p70S6K)E &A3IA 7o zZx = whild dAS Fx3)
o] =88 =7lo 7]93tt (The Korea Journal of Sports Science, 20(3): 1551-1561, 2011; The
International Journal of Biochemistry and Cell Biology, 43(9): 1267-1276, 2011). W2 A} <1z}
(transcription factor)?l forhead box (FoxO)7} A|EZ&o|A & Wz o]Fshd wlz 1o #ojdt= E3
ubiquitin ligase$lA} atrogin-13 MuRF-19] ¥WaS Z7}A)71th(Disease Models and Mechanisms, 6: 25-39,
2013). ol&9 wdFo] FUISIH <5 U9 A FaVt S EHO ZEHFo] FolEA Huh. whEhA mlORY
2 717 atrogin-17 MuRF-1 &d A= <8 g@ide] <GS F7MAA E5FES 7M7) dt.

SHAE] EEol & AL gust 2§ 2H A (muscle regulatory factors)oll o8] ZHET. 1 F,
MyoDE <& Eo] FHdAe WS MASEA ta, ZESYAAE(muscle satellite cells)7} LA E
(myoblast)2 E3}(differentiation)¥ ¥ AL §E3T). MyoDe @A) 93 myogenin Lde FEE 9A
zo A (fusion)ol 7 F83 842, FTAHE(myotube) 2] FAJo| #dt}, ol9} e HAHS T A
3 2AFE oEE oFo HIFHow IHS YAl "ri(Cellular and Molecular Life Sciences, 70:

4117-4130, 2013).

S Wil o=, doet AAZ w9l mFE o5 vt =
A M ZFodE EES dhal glo] ¢ 2 2EpolY 2~ (star anise)Ba BT, FE X & 2UF
Hz e daaz g AMgEa 9low, &9 (Journal of Medicinal Plants Research, 4(24): 2666-2673.
2016), AF3}(Food Chemistry, 104(1): 59-66, 2007), 3<% (Journal of Ethnopharmacology, 144(1): 182-
189, 2012) 59 &/do] HalE o3l

A ZAF(Shikimic acid) Z743| o] TgH ] Y= AR F U dZRol=, FTdhrwol=, gld Wk o}
Yeh ofuiAibe] A3t #Toste Fagt Agstd FhEHo|th. AIFARE Z_’c}@ﬁ(hurnal of Natural
Medicine, 70(3): 492-501, 2016), 3l (Bioengineered, 4(4): 244-248, 2013), A7 X3 (Journal of
Molecular Neuroscience, 56(4): 956-965, 2015), ¥ulo]#]2~(Journal of Agricultural and Food Chemistry,
52(17): 5391-5395, 2004) T° &4E& zk= Zow Hal ot}
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[0098]

[0099]

[0101]

[0102]

[0104]

[0105]

[0107]

[0108]

[0109]

[0111]

[0112]

ZIHSd 10-2020-0083354

<1-5> B73|g AN 2B A%

Axd 278 TS AR 24T v, FAE 24T AR 10 g2 S 100 mlol dar 3A1ZE 40Tl F&
it 28 e SEw 18 R gekdsela, ouhd FEAE AT A BFR sHe 4
AR AN T BT AN FHES AU

<1-6> 73| ofAl FEES Ax

Nzg 43S AR ZAe vy, EAF 243 50 ¢& 1 L =3 4 oldA FF4A (Biovan
Gyeonggi, Korea)®] obiZl4= wbg-7]el Wil @it ©o F, whg7]e) X5 2000 Fsrlzlon, ut
S719] £x7F 200Co] Egstd 7tES Ssta, A7 £EE 2087 fA50] FES Y. 208 ¥ FE

< WA FaEe AZRAR olFste 30T/ JE% WA F, 5§ AE #Esh] flsl 3,600
rpmS 2 308 FoF YAt st #HE o, 5274 %7](11shin Lab Co. Ltd., Seoul, Korea)E o]&
sto] & & Rd_%ﬂ— AAFo 2R FA3|F oA FEFES AAUT

7> BABG 27 FEE A%
=

Azd BRSNS UAR A g, BAT DAY 1 gL AR A=A FARL 2AA HA FE A
o1& ; &

x](SFX 3560 Isco Inc., Lincoln, NE, USAH) =

4 A 4 2

2243 % 559 olR &4 74 &3

mTOR @& QlAiksty] o] S80S o, <5 AlE W9 PI3K/Akt ASHGZE 24 Faid 34 2 &5
ZF 7t dodste didEe dgstE FET 7 dsol ¢EA k. old, 273 25 A = 24
S g9ldl7] ¢l8l, mTOR Sandwich ELISA kit (Cell Signaling Technology, Beverly, MA, USA)E ©]£-3}o] mTOR
o] &4d& Itk

L6 <55 A XE(ATCC; Manassas, VA, USA)E 10% fetal bovine serum (FBS; Hyclone, Logan, UT, USA)o| Sk

H Dulbecco's modified Eagle's media (DMEM; Hyclone)®} $HA| 6-9€ ZZo]Ee] 1 X 10" cell/wello] ===
seeding & 24A17F =oF wjksigitt. ek &, Do Y= viXE AASE 2% horse serum (HS; Hyclone)o] &+
¥ DMEM (Hyclone)® m&Halo] 6d47F F7} wieksle] L6 A|EE @A E(myotube) 2 E3AI AT, 28 g,
A7) AN 1A A ZE Z23|8F FEES 217 10 pg/mL® DMEM (Hyclone)oll 3¢ 3 A|Eo| A& sl 12
A7 For wiokadth, Wik 3 AE g dF8A(cell lysis buffer)S Agste] AEE LAAAT. 5
3 AEZ &EE ) 9 ES B == (Bio-Rad Laboratories Inc., Hercules, CA, USA)E o]&3}ld 1 mg/mL
TE2 AP, F-nl0R A7t F2E wlel= °ﬂ<>ﬂ AE G3ES 50 ulA 73k 37TAA 247 &
oF WFx|3loiTh. AF =8 M (Washing buffer) o2 & 43] A& 3 g9l 8 A (detection antibody)S A&
3kaL 37TollA 1A WAoo, tha] Al 9}19‘0—‘133 % 43 A& %, AAF Hibstgs(horseradish
peroxidase)7} AEE 22k FAE € 37ColA 302 ¢ FABSTE. vpxte g Alx fFgHod F 49
<k

e 5 TB 71dS 7+ o] ¥ 37CoA 108 ZoF wx|sta AA 258N (stop solution)S 7}ske] TMBY
WS-8 W3, 28 T, 450 mme] HF o2 FFEE FAHSIY #4sYd FEES A &3 AE U nTOR
ST SAHNYE. 2 A9E = 19 eI

T A, E 10] e ulel o] BAH G $52S ATl w16 F Az wre] B0 o4 p

ot ¥ wyel B23F FEBo THAL WelA = WA FHE FAAIE ol S

fr
50
o
Lo
=
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[0114]

[0116]

[0118]

[0119]

[0121]

[0123]

ZIHSd 10-2020-0083354

<S54 ¥2 L6 myoblast (ATCC)E 10% FBS (Hyclone)”} 3h+% DMEM (Hyclone)9} &7 6-4 Z#|o]Ee] 1 X
10" cell/ulo] HEE Ytk MEUE7} ok 80-8547} HS W, Woll = wiXZ AL 2% HS (Hyclon
e)ol ¥ DMEM (Hyclone)oll 7] AAJe 1-1¢llA Alzxgk Z2t3|eF EE(10 ng/mL), AAe 1-204
Az 22438 50% olehE FEFE(10 ug/mL), AAle] 1-3oA Azx=d B3] o|ehg FEE(10 ng/nl)S
DMEM (Hyclone)ol =591 $-, A|aEe]l A ]8te] myotube w3}&5 fr=skdth. o] wf, A= ti4l 0.01% DMSOE A €]
g S g2 R Y. o] #AHS 2¢3t 69 <t FAste] £3kAZ1 ¥, proteinase inhibitor cocktail
(Sigma-Adrich, St. Louis, MO, USA)o] 23t¥l NP-40 ¢+5-8& 4 (ELPIS-Biotech, Daejeon, Korea) 2= -83l|AI%
o SFEtel BalE AEE 1.5 nL FE(tube) & %7 13,000 rpmO. 2 1023+ YA #efsto] Aeonts F
SR, AS NS HI=FE=(Bradford, Bio-Rad Laboratories Inc.)& ©]&3ste] A3, AgdE dwdS
5&3F &1 F 10% SDS-PAGEZ 7]gd&ste] £ostdlon, £od didss HERAERA Hor HdEss]
t}. p-mTOR 12} 34| (Cell signaling technology)E 2.5% bovine serum albumin (BSA)ell 1:10002] H] &= 3|4
sto] UERASZ A do] dgd dildn 2047F 5 A=olA w-gAZ T, 12 &AE vHSAIZ o Tris-
buffer Saline Tween20 (TBST)<S o]§3ste] YERAZZ 2~ whE 1077 38 A, AF 5, 14 A&
9123} horseradish peroxidase’} &% anti-rabbit 2% & (Bethyl Laboratories, Inc., Montgomery,
TA, USA)E 2.5% BSA°l 1:5000¢] HEF 3|Aste] UERASZA 93 2470 §F A2olA whgAZlon,
TBSTE o]&3sle] 104 33]o ZA A3, Protein bandi= ECL western blotting detection reagents
(Amersham, Tokyo, Japan)& AF&3lo] ¥HAE] o™ | ;BOX EF imaging system (Syngene, Cambridge, UK)2& ©]
&3to] WM E protein bandE Gt 1 AAE = 20 HERYAT.

I Ay, & 20 e ule} o] B2b3E A 255 50% A HS FE2E, e FEEY A g9 L6
ZEA LA p-mTORS] L& o] S713 AL &g = Uy

o= B o] #73E A FEE | 506 NEE FEE, AdES FEEo] THAX oA & wald FAS
A7 Tl St RS 9ujdit

4 Al 9 4

7+ 8F A4, 50% ol EFS FEE, oekE FEHE9 atrogin-13 MuRF-1¢] mRNA &=k 744 &3}

<54 ¥2 L6 myoblast (ATCC)E 10% FBS (Hyclone)”7} 3h+% DMEM (Hyclone)¥} &7 6-4 Z#|o]Eo] 1 X
10" cell/mlo] HE2 @tk AELE7} oF 80-85%7F HUS o, Aol A WAZ AAw 2% HS (Hyclon
e)7} &= DMEM (Hyclone)& Ao A 2|d}o] myotube #3+E FE3FTE. 2o 3 WA A2 vl 2 WA
st & 6Y =oF B3EE 2srt. 3 &, 50 ng/ml tumor necrosis factor alpha (INF-a; PeproTech,
Rocky Hills, NJ, USA)7} 3% DMEM (Hyclone)ell 7] AAje] 1-10]A A3k 22b3|dF A4 FEE(10 p
g/ml), AAld 1-20]A Az Z735)3F 50% odletE FE=(10 ng/ml), HAld 1-39|A] Ax=g 271353 of gk
& FEE(10 pug/mL)S DMEM (Hyclone)ol 91 =, Alaze] A s3ith. 6417 $, TRIzolAl2F(Takara, Otsu,
Japan)S AFE3le] & RNAS Eadtl. 23 & RNAE Y==%(NanoDrop 1000; Thermo Fisher Scientific
Inc., Waltham, MA, USA)E o]&3lo] AHZsqvh. A=HE 16 nlLe] RNAE Reverse Transcriptase Premix
(ELPIS-Biotech)®} PCR 7] Al (Gene Amp PCR System 2700; Applied Biosystems, Foster City, CA, USA)E o]&
slo] 42°C, 55% 2 70T, 1589 7oA cDNAZ gAdskick. 16 pLe] BAE DNA 5 1 ple cDNA, 317
o] Ex Zg}o|nj(Bioneer, Daejeon, Korea) L8] PCR premix (ELPIS-Biotech)® 95ColA 30%, 60TCeol|A 1
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[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]

[0133]

[0135]

[0137]

[0138]

[0140]

[0142]

[0144]
[0145]
[0146]

[0147]

ZIHSdl 10-2020-0083354

i, 72ColA 125 30% WEste] PRE 38kl

Atrogin-1

Forward primer: 5'-GTTACTGCAACAAGGAGAATCTGTIT-3' (M EW & 1)
Reverse primer: 5'-CCGTATGAGTCTTATGTTTTGCTGG-3' (A EWHZ 2)
MuRF-1

Forward primer: 5'-CCGGACGGAAATGCTATGGA-3' (Mg % 3)
Reverse primer: 5'-AGCCTGGAAGATGTCGTTGG-3' (A LEHZ 4)
B-Actin:

Forward primer: 5'-TGACAGGATGCAGAAGGAGATTAC-3' (M &% 5)

Reverse primer: 5'-TAAAACGCAGCTCAGTAACAGTC-3' (M ¥ = 6)

PCR Az} =325 DNAZ 1.5% agarose gel® H7]9=38e] E8st90om, G;BOX EF imaging system (Syngene)
< o] &3to] ¢DNA bandE E1etrt. 1 AIE X 39 YERSIT.

oA, % 36 vl uksh o] INP-a B A @l wel F7He atrogin-1 % MuRF-19] nRNA $¥o] B2}
G Q% FER, 506 BE FEFE, B FFR Al oa 22We &+ AN

o B el BrAsG A4 FEE, 508 B FEE, olRe FEEo| THAE YA = vl vAE
oAt sl St AL g

2}

ol

=
#7383 A5 FZE9 MyoD, myogenin 2 MRF49] mRNA &= Z7}

e

A EZQ L6 myoblast (ATCC)E 10% FBS (Hyclone)”} SH-%¥ DMEM (Hyclone)¥} &7 6-d€ Zdo]Eo] 1
10" cell/nLo] H%E= Gtk AEWEs} ok 80-85%7F HAS o, Woll A= ¥lX S AASIL 50 ng/nl TNF-
(PeproTech)®} 2% HS (Hyclone)”} -3 DMEM (Hyclone)ol A7] AAld 1-1o|A A|xd B3 ¢ F=
= = 5, Al AHEste] myotube w3HE AT 29l g WA AR WiAIR WAt F 6Y F
Hats Wagsisith. o] W, INF-a 7} S-SR 9431 2% HS (Hyclone)7F -l DMEM (Hyclone)& AlEd ++S
gz o2 eF3Tth. TRIzol A% (Takara)S AFE3le] & RNAE #&3lqitt. &83 % RNAv- Yi=E=3%r(NanoDrop
1000; Thermo Fisher Scientific Inc.)& ©]&3le] A3t tt. HFE 16 nulLe] RNAE Reverse Transcriptase
Premix (ELPIS-Biotech)$®} PCR 7]7](Gene Amp PCR System 2700; Applied Biosystems)& ©]&3}e] 42T, 554
9 70T, 1549 7oA cDNAZ $HAd3siqich. 16 ule] AAdE cDNA & 1 ulel cDNA, 3}7]9] 54 xatoly
(Bioneer, Daejeon, Korea) 2@l PCR premix (ELPIS-Biotech)® 95Ceol|A 30%, 60TColA 1%, 72TCoA 1%
< 309 HHE3lo] PCRE a8k SiTt.

MyoD
Forward primer: 5'-TGCCTCGGAGATAATACAGCC-3'
Reverse primer: 5'-GGTGTAACAACCATACCCCACT-3'

Myogenin
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[0148]
[0149]
[0150]
[0151]
[0152]
[0153]
[0154]

[0155]

[0157]

[0158]

[0159]

[0161]

[0163]

[0164]

[0166]

[0167]

[0169]

[0170]

ZIHSd 10-2020-0083354

Forward primer: 5'-AGAGAGCCCCCTTGTTAATGC-3'

Reverse primer: 5'-GGCCACTCACTGTCTCTCAAA-3'

MRF4

Forward primer: 5'-CTTGAGGGTGCGGATTTCCT-3'

Reverse primer: 5'-GGGAGTTTGCGTTCCTCTGA-3'

B-Actin:

Forward primer: 5'-TGACAGGATGCAGAAGGAGATTAC-3' (M EH & 5)

Reverse primer: 5'-TAAAACGCAGCTCAGTAACAGTC-3' (A EH 3 6)

PCR A3} FZ¥ cDNAZ 1.5% agarose gel@ #7]|d53le] &gt e, G;BOX EF imaging system (Syngene)
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<110> Industry-Academic Cooperation Foundation, Yonsei University

<120> Composition for prevention and treatment of muscular disorder or
improvement of muscular functions comprising Illicium verum
extract or shikimic acid

<130> 1065997

<150> KR 10-2018-0172731

<151> 2018-12-28

<160> 6
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<170> KopatentIn 2.0

<210> 1
<211> 25
<212> DNA

<213> Artificial Sequence
<220><223> Forward primer for Atrogin-1
<400> 1

gttactgcaa caaggagaat ctgtt

<210> 2
<211> 25
<212> DNA

<213> Artificial Sequence
<220><223> Reverse primer for Atrogin-1
<400> 2

ccgtatgagt cttatgtttt getgg

<210> 3
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Forward primer for MuRF-1
<400> 3

ccggacggaa atgctatgga

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Reverse primer for MuRF-1

<400> 4

agcctggaag atgtcgttgg

<210> 5
<211> 24
<212> DNA

<213> Artificial Sequence
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<220><223> Forward primer for beta-Actin
<400> 5

tgacaggatg cagaaggaga ttac

<210> 6
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> Reverse primer for beta-Actin
<400> 6

taaaacgcag ctcagtaaca gtc
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