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Alzzetel] EAsk= IGF-1 8-A (IGF-1R) 7 2/dst= ™ IRS1 & PISK QIbstE S8 AKT Q14Fs
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protein 1(4E-BP1) ©W AL AAFSIAIZITE. elF4AGSE 4E-BP1S elF4F H3AE FAdsh=d #osted =,
elFAGE elF4A Z12]al elF4E9} A7 slo] elF4F E33AE dAdste A, 4E-BP12 <QIAFslE ™ elF4E<be] A5
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factor)E(elF4G B elF4A) 9} ZA@3le] elFdF SqAE FAstar, oA P4 elFdF SFAE HuE +25
tAsIA I o2 A W A (translation initiation)E FZIste] T=Ho= wuld S Z7HA71A Eot
(Bodine et al., Akt/mTOR pathway is a crucial regulator of skeletal muscle hypertrophy and can prevent
muscle atrophy in vivo. Nature cell biology, 3, 1014-1019, 2001).
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A A= FOX0E E4siAItt. 2= 25-5014 fulFA Y- 7FobAl (muscle-specific ubiquitin-ligase)<l
muscle RING-finger protein-1(MURF1) % Muscle Atrophy F-Box(MAFbx)/atrogin-19] H#x} WHHL
S7MA71aL, ol FHlF ™ (wbiquitin)S FEATEMAL] #Al(lysine) F-9lo F-2A1A dld FfE FXIA7)
A, A= 259 4AE =33 (Gunucio et al., Atrogin-1, MuRF-1, and sarcopenia. Endocrine, 43, 12-
21, 2013).
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R 2EA A At AeE SIFeR 2 udE ageil
ojat, & el gojd diste] Hreitt
£ AN S AE, OF, A TEHOR AFstaL, "2 Ve 28] w5 o8 & dHEe T
Ae et 2ol AFE oAU g8t Au@oR FHHE WG 5 A= THA 2, FHo] Fo
A TRl drid LFleet T drhg o] W 5t ojeks whES 4 luAE YEhile eE’l AT,
AIZE el Ak s dEehs vl awEs 2. ojdd 2 Y 25l vdsta, "2 7 )
ATe 2 7leE O FA FEATE AE quEn

vl

| E 2} 7H(Tetradecane) 9 Cas No. & 629-59-40]31, B2}A1L8 CHyy, 282 B2 198.394 g/mol oW, -

= 3l7) skal 13 2ol "HEgE e [UPAC nameS tetradecane©]™ N-TETRADECANE; Tridecane, methyl
- 59 ooz BT, HEZDUZS FA Aol H=HL 46 T, XS 253~257 Colt}.

P N S N T T

HEZ U+ Laurus nobilis (Bay laurel, €A4 ), Anethum graveolens(Dill, @ ¥¥]), Pimenta dioica
(Jamaica pepper, =23utol2) Citrus X1imon (Lemon, #¥) Satureja hortensis (Summer savory, o3& 4] o]
Hel) 5o AEd F2 rEol A

HEZU 7S 3= KFDA (Korea Food and Drug Administration) 2]ZH7}E do|gjHjo] 2o ZAgaE 2 FEx o]
Bz Tox AREE AL gl

AA7HA Bae gEEIe] duddons el o, HEZHRe] o] gl Origanum vulgare
L.spp. viride® ¢ 9 &7|2%H @& it FEEAA 7k 29S8 2 29543 2ol (Bacillus
subtilis, Enterococcus faecalis, Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli,
Pseudomonas aeruginosa and Klebsiella pneumoniae)®} 37VA| 39| (Candida albicans, Saccharomyces
cerevisiae and Aspergillus niger)E Z4AS u A4S Yeld 235 53 SHEAT. (Rahbar et al.
"Antimicrobial activity and constituents of the hexane extracts from leaf and stem of Origanum vulgare

L. ssp. Viride (Boiss.) Hayek. growing wild in Northwest Iran." Journal of Medicinal Plants Research
6.13 2681-2685. 2012).

3, HEZU SAAENN HES Yoz AT 3 Axt LDy #S 15,000 mg/kgleZ LERTH
(1977, Unpublished report submitted by ECHA).

el 7l (Heptadecane) 9] Cas No. ¥ 629-78-70]aL, FZFA1& CyHy, 28] BERFEES 240.475 g/molo]™, %
= 37 3] 29} #uk. #ERd|zbe] TUPAC name Heptadecane©]™ N-Heptadecane; Heptadekan; Hexadecane
o olgor . FEHZEE Ao Aol HEHE 21.1-22.9 T, B4 301.9 Celr}.

[s}eh4] 2]

N T s B e s I W

FEteIZtE Hamamelis (Witch hazel leaf, shvivl2]2s Ql), Dialium guineense wild. fruit, Aloe vera (Aloe
vera sap, &2 Hg} 4=N) Cocos nucifera (Coconut tree, FFY) seed oil, Carica papaya (Papaya, 3}
o) seed 0il 5o AR Fz dgHo] ).

el 7S 5 KFDA(Korea Food and Drug Administration) 2] H7}% dlolg|Ho] 2] 2T S2ro] H
XA FoE AMREI QY.

dA7HA Bad Fepezie] Agddons 9ol Jdow, Fezts 47 20 mg/kg, 40 mg/kgs A F

2 &t
PEA COX-2, iNOS wula <ko] heptadecane® &% dependentd}Al 7FA3Fal NF-kBY E843} A7l AL
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23 Idd= 537 249U, (Kim et al. "Molecular study of dietary heptadecane for the anti-
inflammatory modulation of NF-kB in the aged kidney." PloS one 8.3 e59316. 2013).

shH | e ge] SAAFAA mke2E gidoRr AHWEo g Ad LDlo #2 9,821 mg/kgl = YEMRTH
(Acta Pharmacologica et Toxicologica. 37, 56, 1975.).

o|3}, ¥ ulwgS AA3] Adrgdlict,

o5 A3 i = 858 /75 73 £X, I8 A B TF AS8 /TS Y(nuscle mass) F7F e
F A 38 oy 2AE

2ol ghag 14 WA 179 A4 43 B ol dEgHo=R FE JMed 94s fFEdRoR xFete, &
F A3 o £E A58 gt 24 ES Attt

T, B oaye Bag 14 R 179 ) &7 Ee ol ¥ or 8 /e 98 fFaAgdrow gl
= 25 823 1, 25 A B 25 s g 2A4ES Ay

T, B oaye Bag 14 R 179 ) &7 EE o] ¥ or 58 /e 98 fFagdrow gt
T &5 Y(muscle mass) T7F v &5 A H38& b4 24 ES AFgtt

A7) B AaS 14 WA 179 A g8 "EDZE == dedid 5 .

oo ofsha A Eo| glojA, A7) BlE#d|ZH(Tetradecane)S &17] [3382] 119 +FE 7HAE 33E
ol Ao wpzZ sy, oo AlstE A Zomw  HEZHZHTetradecane) ¥ 54 & FAF S 7 E o=
Ik ol olsld = A= WY o|AAA, FIE e FEAZE BT HE 71ssit):

Lot
o
1>
=

S e R e T S e

e Boubio] oFskd A E oA, A7) #EMHIZF(Heptadecane) sl [38H2] 2]9] F2E A= 3%
9ol Aol ulghgsly, olo] AeE A ¢kow  FEMH ZH(Heptadecane) ¥ FY HEE FAF BAES A= Aow
FAAb od] oldlE = = WAL o|dAA, FIE EE FEAZEE BT HE shssith

[3}&+4] 2]

T P T TR TR T

HEZ} o7 (Tetradecane) B+ $Ed|ZH(Heptadecane) &3 22 37 A4 &3t 50 53] g H A
gom A7) A4 gts st dv AEERH EEEiAY, 3XE AWME AMESte] ey er jds)

A, ABEE AL AT 5 Aot

2 b o] ofehd AL QlojA, Ad7] A &t EE ole o= 3§ Jled 9 p-4E-BP1 ¥ p-
p70S6K1 whu =z o] Hhe] S ™ MuRF1(Muscle Ring-Finger Protein), MaFbx(Mu scle atrophy F-
o

(e}
box) ¥ 1 2 ~E}¥l (Myostatin) e @S #AaAZA 4 AUrt.

TAHoR, v A H#o] = thEH e EAFZi= p70S6K1, 4E- BP1, 22]al elF members’} QaL, o]
Al 7HA A A91e] nTORCel &l &/do] A, mTORce] A sk pr0S6K1E <Q1AbskAl 7], &/dste
p70S6K12 40S @R EGMA (ribosomal protein) S6& AAFSFAIAA mRNA WM (translation)S S7HA71A1 &
h. T3 mTORCY] A 8M:= elF4Gel S T7MA71E BAlo] 4E-BP1S Q48tAl7I=dl, o] F X elF4F
B gAdeted #osith. =, elF4G & elF4A 18]35 elF4E9} ZAE3lo] cIF4F EIAE FPA 5=

4E-BP12  <14tstE|™ elF4E9te] ZH3sol AsEo] fFEldHo] elF4EE F7HA71A1 v, 32+ o
translation initiation factorE(elF4G = elF4A)9} ZAgslo] elF4F Eetd = FAstar, o|ZA dAd
elF4F B3A= guE 725 AP o ZA HY JA](translation initiation)E X sle] FFHoE o
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fH] A Y -] 7}k A ( muscle-specific ubiquitin-ligase)®, FH|FH Y (ubiquitin)S FA
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1. myotube Zo] ¥3} 2l

1-1. Ay

1) Alxe)et

O "HEZHZHS A F$-

np-2 obA E (mouse myoblast cell line, C2C12 cell)E ATCCA}(Manassas, VA, USA)ZR-E tufjdle] Al&3}

Aot F4E MEE 10% fetal bovine serum media (Gibco-BRL)E ©]-&3}e] 37°C, 5% CO, S1FHloE oA wjk

Sto] Ago] ALgsth. MEZF 80% 8 (confluent) ™ 2% & &3 wiX] (horse serum media, Gibco-BRL)Z
o] 838te] FAM X (myotube) 2 EIAIFT. 25 A5 S QIS fd B3 AFEE EHEH olE I HEZ
HZt (tetradecane; CAS Number 629-59-4, Sigma) 100 pMS g3, thHERAE = DMSO (dimethyl
1fm@;&mw1wlm%ﬂﬂaﬁﬂ Et@ﬂﬂ'ﬁﬁiéiﬂlﬁﬂﬁbzﬂiw‘ﬂﬁﬁ:%iﬁﬂ%
7F dexamethasone (dexa; Sigma) 50 pM¥} ElEzZ}d|ZF (tetradecane; CAS Number 629-59-4, Sigma) 100 uM&

A A2 3kl Tk.

@ FEHdzbs A H S

-~ o} A 3E (mouse myoblast cell line, C2C12 cell)Z ATCCAF(Manassas, VA, USA)ZX-E -ufsle] AL-&3}

Aot F43 MEE 10% fetal bovine serum media (Gibco-BRL)E o]-&3Fe] 37°C, 5% CO, S1FHloEol A %k

sl Ao ARSI Y. AE7F 80% &3 (confluent) =™ 2% = &3 wlX] (horse serum media, Gibco-BRL)E

ol g3t A (myotube) 2 RIAIATE. #3PUF AlFEE EREE olE I EFURE (heptadecane; CAS

Number 629-78-7, Sigma) 100 pMS A gl&tith. tixAEolE= DMSO (dimethyl sulfoxide; Sigma) 100 pMZE

IR g

2) @olE-ZAA M (Giemsa—wright staining)

O(l

PBS(Phosphate buffered saline)® AXE 23] A#3 T 100% ™ eF2(methanol)Z 10% &<+ AT, L
Aol RFEW g2 1087 AAAZAN 5 ZTA E(myotube) S So)d oz FMAI7|= X

SN (giemsa-wright staining solution, oFAFA|eF, A&)S "Hojrmy] 30837 A3},

ﬂ

3) A E(myotube) T4, Ao] 2 FH Ad2(fusion index)S5H

O "HEZUZHS A F$-

AE AN E(myotube) = FFAP A (IX 71, Olympus)S o83t X40 vl&=2 &Y % oJHA] ] £ZE ]
(image J software, USA)E o]&3dle] BEX=ATE. ZF A(well)olA 6 F-ES FAYRE Mdste] dAnz F93)
gom 7t A(wel ) ZFE HA 10071 ZZAE (myotube) Zo]E X519 tH(33] ¥ /Group).

et zh-S A 49

A= LA FE (myotube) = FF3A w7 (IX 71, Olympus)S ©]&3le] x40 & x100 ¥j&= #H F oju|x] J &
ol (image J software, USA)E o83t EAHUTE. 4 A(well)A] 6 FiS T2 daste] dnH
Fogsilon, 7t d=EE 2 100719 myotube TS Ao], HA 40071 o] MAEZE (nuclei)S #413HA
t}(33] H¥FE/Group).

1-2. 2345

1) HEZHY 257 8% A (ZHA X do] W3l 89)

S
rd

o

vhs ZOAEE ooR HEdhne] 2374 &S HAs7] A 44 S (giensa solution) o] &3}
o=

o] HAIE(myotube) S 5ol4 A F Agskgt dat, "EUZE Aels 8AE(myotube) o] HolE
43% T o s 77 Aow FAENT (= 1)

, WR-2 ZoEE g o w HEZHINY] FEAA G5S ZRley] As AR &M (giemsa solutio
o]-g3lo] ZAE(myotube) S Azt A3, Al B} (dexamethasone) S 8] A9 <34 % (myotub
Hol7} dA 8] A AS FAsigon \“/PE t“/\PﬂﬂE‘r*(dexamethasone)/]?'SH as <3
(mYOtube) AolE 40% FoA oz F7HAI7]= A= 2). wEbA HEZGHZRS mhg-A o)
ol A ZHAE(myotube) o] HolE F7MA 2GS éﬁ"]ﬂﬂ TEAE AR E AS ¢ 7 A

3

=)

mmrgnw
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[0137]
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omn

2) WebdlZtol g AL FA, Pol W FA el Wt el

-2 oA X E digdo R FErdghel o st A X (myotube) FAI, Aol ¥ F A9~ (fusion index) ¥
35 3elslr] 8 A &N (giemsa solution)S ©]&35te] ZTHAAEE Sol¥ oz FMT F x40, x100 W&
=2 g #Zgsto]l AAstetgint. fEtuRbe] A AAEBasal) el vlE] FHAE FA, Aol 2 A <l
925 ST AR AZH R IRIHAT(E 34). o]E oW|A] ] AXESOE o]&ste] FA3kg A
M= Fetd 2k A4AE(Basal)ol ¥lE] 77 (Myotube diameter), Zeo] % F Q€25 7} 30%, 37%, 37%
frolgom Z7MAATHE 3B). webA HEFHZHS w9 ol oA AR FA, do] B Y
& FMAA 24FE SN ASE o 5 AT

AA 2: 28717
2-1, AgI

1) E8E 9¥(Trizol method)S |83 RNA ¥&# % RT(real-time) PCR (quantitative reverse-
transcription polymerase chain reacion)

o

OFAE 1510 cells & Ea]Z(Trizol) £ 334 W= H7}ate] Zrol2 & 4T, 12,000 xgoll A 108

L
|
Agsith. AsdE Al FEE 10 F

=)
o
[>

) 22X E(chloroform) 67 WS AH7Fsla, EEA (vortexin
23T, Al A5 dEs Al FERE H7]3 A5 AT o] AZ 2 3E (isopropanol )] H[Eo] 1:10] HESE oL
2L sopropanol)é% A7Fstdeh. 103 AA & o A4 16w F<F WASHa, 12,000 xg, 4CelA

1027 A AT § BAFAES AAG L, T2 JHE 70% oleh-E(ethanol) 1 mL& 7FeF & 7,500 xg, 4

TollA 53&: BoF AA R s}, olek2S A S F RNA HAZo] @7 FHE Ao 158 FoF AFAY

3, nuclease free waterE AF&3}4] RNA E?ﬂ(pellet)z; S A H . UV/V S #3334 =7 (Beckman coulter,

DU730)E o]&3}e] 260 nm 2 280 nm FAoA FEH RNA A5 L& &A1, opfEx~ A HA9%E

(agarose gel electrophoresis)& AA]dle] RNA Al E2] ¢ E}:lEqEﬂ(lntegrlty)

g2 oA ol FEE RNAAEE dide® g2lal dT Z#tolw(oligo dT primer)9t @A &4
(superscript reverse transcriptase, GIBCO BRL, Gaithersburg, MD, USA)E o]&3dlo] A} (reverse
transcription)S o ZH cDNAS FAISFATE. J A reverse transcription)E F3 €2 cDNAE +3
(template) o2 3}l FTEslaixl k= FAAF cDNAQl 5'3 3'E3% A E(flanking sequence)S &}o]w
(primer)® 3}, iQ SYBR green supermix (Bio-Rad)®} CFX Connect™ Real-Time PCR Detection System (Bio-
Rad)& AR&3te] A4 PCRS Sl o, oju A&¥ ¥ xeto]m X< (primer sequence)> 3 19 LFERY
ATH.

F 1
Gene description Primers Sequences (5" —3') Annealing PCR
temperature(C) product (bp)
MAFbx F GTCCAGAGAGTCGGCAAGTC 63 141
(synonym:
atrogin-1) R GTCGGTGATCGTGAGACCTT
MuRF1 F ACATCTACTGTCTCACGTGT 58 106
(synonym: TRAM63) R TGTCCTTGGAAGATGCTTTG
Myostatin F TCACGCTACCACGGAAACAA 60 166
R AGGAGTCTTGACGGGTCTGA
IGF1 F GGGGACTTTCGTGACTGAGC 60 165
R GGTAGGTCCGGGTCGTTTAC
Glyceraldehyde F GTGATGGCATGGACTGTGGT 55 163
3-phosphate
dehydrogenase
(GAPDH) R GGAGCCAAAAGGGTCATCAT

2) 912" E =% (western blotting)

AEAA e E29YE 53317 A8 iR (media)E AAT ZF Dlwell)el 500 plLel 100 mM Tris-HCI, pH
7.4, 5 mM EDTA, 50 mM ¥ Z2<l2F YEH (sodium pyrophosphate), 50 mM NaF, 100 mM QL EERI}HEAE
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[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

[0147]
[0148]
[0149]
[0150]
[0151]
[0152]
[0153]

[0154]

SS90l 10-2130240

(orthovanadate), 1% E=2=(Triton) X-100, 1 mM #H<dugt&Exd Z3F 9 2lo]= (phenylmethanesul fonyl
fluoride), 2 wung/mL oFZ=ZE]d(aprotinin), 1 pg/mL ~EFE A(pepstatin A), 2 1 ug/mL FHH
(leupeptin)S X&3sl= 83 WH (lysis buffer)E ¥l 5 (harvest)d ¥ 1,300 Xg, 4C°ﬂ/ﬂ 2087 A4
2E3 & 71ed =& Hsla BH == (Bradford) Bl wal gl AS AHE G th(Bio-Rad). A e whalz
40 pgS SDS ZPola™olu]=  Z(polyacrylamide gel)o]l H7|9&AIZ F YEZAE :,3_.1_ EIRCIGHES)
(nitrocellulose membranes, Amersham, Buckinghamshire, UK) o2 o]FAIF . WHYAS EF-A4F9] A
21A9=(tris-buffered saline)$} E(tween) 20 &N (TBS-T)S o]&3te] 108 F<F 33 wWhEsle] A3k
10% =7 BA(skim milk)E o]-&3te] 607F 2kekalgivh. WHEY RIS 1:1,0000] HE&= 3|48 1z Aol 9
o] 4TolA F=gA E50] 1247 FeF wjds T BS-TE o] &3le] AFaa, AEHAS thA] 1:2,0009]
HE 2 8AME 2xF A9k 3 607 &<t wiFata AlFetivk. o w, 1xF &A= S6K1, phopho-p70S6K1(p-
p70S6K1), 4E-BP1, phospho—-4E-BP1(p-4E-BP1) —z2]al GAPDH (Cell Signaling Technology, Beverly, MA, USA)
2 AFEElith. HEH o g wilAS X-ray "B ECL 928 B3 AZEF 7]|E(Western blot detection kit,
RPN2106, Amersham, Arlington Heights, IL, USA)E AH&3te] AlZt3}alqivt. X-ray &l AlZstd =g ~
70 % Quantity One analysis software (Bio-Rad)& ©]-&3le d=Fs}slsict.

2-2. AgAs}
1) HEZHZte] 93 g P4 4 £ FH EAEY HEHIE F

t;

P

=

o

2 A A e rkg-2 ZoEE Ao E HEDZHZE o3 whild g 9 Fa& #E EAE] HAWsE
g5k, G ERE S A2k th2=AE (Dexa)©] 35, | 7
i gt o] 9l p-p70S6K1 W p-4E-BP1 wh A o] folHom Zhadh Wby whu
MaFbx/atroginl, MuRF1, "] @ 2~E}€(Myostatin)e] HHL fFolHo=z Frlelgla &5 SR IGF19 &
L AaF9Y. HEHHREY] A= YA ERE (dexamethasone) ol 93] 748 p-p70S6K1 2 p-4E-BP19] &
WA QF ggla IGF1e] BES o] fFojdo® FUAIZ]= ¢, MuRF1 2 MAFbx/atroginl, Myostatine] W&
S FYA HARAATH (= 4). wEbd B EgEzhe np9-2 olAFo| A p70S6K1 B 4E-BP1 vl olxta o
IGF1 A5 S7FA1713, MuRF1 ¥ MAFbx/atroginl, W2 2~E}€l(Myostatin) FHA &S AAA I o 24
FIAH o7 L8] oS Z A7 = BAsteS Ao AlmHT).
2) Fetu|ztel] o gl ¥4 # Ea #-E EAEY $ANEE g2
up-A ZolA|EE Ul R FErdZb o il 4 9 ) A ExE dEWsE 5
dizke] AHgle AAAEBasal)ol Bls) @i g3 #wdo]l & p-p70S6K1 2 p—4E-BP1 @i H ¢S F9
2 Z7MAZ vk, A §e] {9l MaFbx/atroginl, MuRF1, Myostatin®] & fo]Aoz 7FaA]7]aL,
IGF18] 238 F7MZRTH (= 5). webA Feuzbe whg-2 ZopM o)A 4E-BP1 %
AR} HE S F7MA17]a, MuRF1 2 MAFbx/atroginl, Myostatin A2 =&
= 771 #AEE e AREHT.

E
o

THEY A

<1-1> AHA 9] A=

HEgHdzt = e 20 mg
FdastE 100 mg

B3 10 mg

A719) AEES 8t 7|W X FR3te] AAS A xE ).
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[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]

[0177]

[0178]
[0179]
[0180]
[0181]
[0182]
[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

S5S0dl 10-2130240

3% 100 mg
ZEHlol2 A Y% 2 ng
A9 AES T &, B9 A Azl wEkA el ste] AAE AlxsST

<1-3> FAA Y A=

FEFEE 14.8 mg

2HolEA a4 0.2 mg

FAFE Hd 575 2974 mg

=

A710 AEE Y F, S FAAS Aol wE 18E3 (2nl) A71e] AR FHoeR AxsAT.

juj

m
)
=
&
A
s
i)

bzt 10 mg
o]4d 3t 10 mg

WU E 5 mg

[Azd 2] AZAFY A=
<2-1> AFRZAF Ax
HEZHZ =+ Eetd 2t 10 mg

]

e E3E A

e
o

HIEFT] A olAMlEHO]= 70 ug
HEF E 1.0 mg

H]EFY B, 0.13 mg
HIEMT] B, 0.15 mg
HIEFY Bs 0.5 mg
HIEFY By, 0.2 ug

HlEl C 10 mg
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s==3

H Q2 El 10 ug

[0189]

UsElstol| = 1.7 ng

[0190]

A4t 50 ug

[0191]

[0192]

o
"
oy
X
ol

7]

[0193]

AFA113 1,75 mg

(s}

[0194]

At3loled 0.82 mg

[0195]

bk |48 25.3 mg

[0196]

15 mg

e
N
<

Z

A1

[0197]

55 mg

{m
N
<

Z

Al2%]

T

[0198]

30 mg

nn
N
e

Z

[0199]

100 mg

{m
N
e

my

19N

[0200]

Heful1vle 24.8 mg

718 e

[0201]

NEE

L
L

el x/gH]|

z

ERCI=+

m
=

[0202]

ol

—_
jo

il

89 A=

<2-2> A%

[0203]

ZEd|ZE 10 mg

-
E

H E gzt

[0204]

Clo g

bl
HI BT E(

H]

[0205]

) 100 g

T

[0206]

Askd 19.75 ¢
qkstoldd 3.5 g

[0207]

[0208]

ditoln= 3.5 g

™

U

H]

[0209]

AO0.2¢g

bl

[0210]

W B10.25¢g

H]

[0211]

W B20.3g

H]

[0212]

[0213]

o}

ojn

Fol d7g 20 &7)0] HEs W

S

22 o3

&l

i

o]g]i

ol

lExe] webd 2 )

== %]
=

a7t

[Aze) 3] 335 2AES] A=

[0216]

St

e

=
=

o] Azd

[0217]

[0218]

<3-1> YA (EARA)

[0219]
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S550dl 10-2130240

[0220] HEZAZE =25 Jedzt 2.0 5%

[0221] 2FAH 5.0 =%

[0222] Ut 4.0 TH%

[0223] ZY&HolER0 1.5 TH%

[0224] SH B 2T S o) E 1.5 3

[0225] FEaatE 0.5 5%

[0226] stzdeg /st EdZE Aol = 5.0 %
[0227] YA 3.0 %

[0228] FEAZEFE 3.0 %%

[0229] 2= F 3.0 9%

[0230] FIE2EANIZLY 0.1 TH%

[0231] Egogrgolrl 0.2 %%

[0232] WA A ks A

[0233] AAG to 100 TH%

[0234] 719 wigl e vwE GYsbdael A ARS uEdd Az B3 2AAANT, I WFHE g

[0235]

[0236] <3-2> FAFF(2URA)

[0237] HEZAZE =25 Jedzt 2.0 5 %

[0238] ZEA™ 3.0 TH %

[0239] BEAFYF 2.0 TH %

[0240] Z23AFYE 2.0 TH %

[0241] FH2EANIZEY 0.1 TF %

[0242] PEG 12 =g doH=Z 0.2 T3 %

[0243] Z &0l ERD 0.4 TH %

[0244] e 10.0 TF %

[0245] EgolgtZolnl 0.1 TF %

[0246] WAL Aa, e AP

[0247] AAGF to 100 S %

[0248] d71e] wiEHlE Hlawd fAshdae] Age RS ubEAS AAdRE E3 2ASAAR, o wFHE 9
2 Wy AAstE Tkt B sPdE okl A o] Azl mt Al 4 gk

[0249]

[0250] <3-3> 4¥ad

[0251] HEZu 7 = Aetdzt 2.0 F %

[0252] Z &Ml EGR) 1.5 TF %

[0253] EHebA| =T Yol E 0.5 TF %
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[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]
[0265]

[0266]

[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]

[0283]

[0284]
[0285]
[0286]

[0287]

SS50dl 10-2130240

PEG60 7 stTmlAlf 2.0 % %
S 10 2% %

2FAH 50 TH G
2]
=

Y]
k)
B
(
ol
o
ofy
oft
=

2HdZFEFE 3.0 TFH %
T2ddZFYF 3.0 TH %

Egoetgoldl 0.2 T %

WRA A7

A BT

g5 X5

AAF to 100 53 %

A71e] wiHl= vl ddFadel At dus ntEAS AAdR E3F 2AASAR, o wFEHE doR
Uy AAStAE Fakely, B4R sdE okl A Azl wheh Az = 9l

<B-4> AR 29
HEZdZE 25 ezt 1.0 55 %
Uyt 10.0 TF %

Z P EH0lER0 1.5 % %

PEG 60 7 3fowbAb 2.0 3% %

EH g 27 S olE 0.8 TF &

FrEvetd 40.0 TF %

Zhzdy /7Y EdFEAgelE 4.0 TF %
SYAE 5.0 FH %
redZeE 3.0 TF %
z2dA=2EF 3.0 TF %

Egoetgoldl 0.2 T %

il

WA, A2, A

A to 100 F

oft
=

479 gl A ek agel A3e 4R v
;

2 Wy AN E Bsie], B4HQl BgE Ro
<3-5> ¢

HEZHZE B ARt 1.0 $F %

ZYnd Y 13.0 TF %
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s==5

[0288]

FYAE 5.0 TH %

[0289]

[0290]

[0291]

PEG 12 =l dolEl2 0.3 5% %

[0292]

Ho]E60 0.3 =% %

)%

[0293]

[0294]

AAS to 100 EF %

[0295]

A

[0297]

<3-6> A

[0298]

[0299]

[0300]

ZAE 5.0 FF %

[0301]

Z4H 0.3 FF %

HES R

[0302]

[0303]

PEG 60 Z8ta]vbatfr 0.5 F%F %

[0304]

[0306]

AAIG to 100 TF %

[0307]

[0

fd

o)

0

p

)= vja

T
H

g71e) )

o

[0308]

[0309]

A uk 1ele] Az 3k

39

IR

LH]TL_:

T
H

871 W

[0310]

Zxste] vhE 4

1A Skl

o uje)

B

ol

R

g

wep 1w

[0311]

[0312]

A9

b gaA e

ol E4S WA

Aolth, agm g o]aela 7]

o] o
A=

el sff ot

fo13
=

o}

0
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=y
EH]
| - -
Tetradecane
(100 pM) ' E
B Myotube Length
0.40
+43 %
0.35 a
E 0.30
0.25 b
0.20 - I
Tetradecane
(100 pM) - ¥
ZEH2
A
Dexamethasone - % .
(50 pM)
Tetradecane _ ) .
(100 uM)
B Myotube Length
08 -
a
£ % +40%
E : b
04 - "
02 . l
Dexamethasone
(50 uM) L ¥ ¥
Tetradecane
(100 puM) - *
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Heptadecane
(100 pm)

Heptadecane
(100 uM)

Er4

A

Myotube Diameter

p-P70S6K1

PT0S6K1

p-4E-BP1

4E-BP1

Relative protein expression

2.8 4

24 4

1.6 1
1.2 4

0.8 4

0.4

Heptadecane
(100 pm)

Fusion Index

oin

Myotube Length

75 37 % 0.5 +37%
+30% 70 - a
° 65 04
g 60 E
¥ 55 E &
50 b 03
45
40 0.2
Heptadecane Heptadecane _ &
® (100 M) - * (100 pM)
e
z‘*fb@
2 @ {bb OBasal mDexa @Tetradecane
¥ QT <ev
E 1.2 1
i a a
o
1 1 -
3 b
ama
= 0.8 4
- 8|
o 0.6 A ]
1]
=
% 0.4
= p-P70S6K1/PT0SEK1 P-4E-BP/4E-BP1
OBasal mDexa ETetradecane

MAFbx MuRF1

Myostatin IGF1
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oin

=85
e
A r§§}§$
& N OBasal BHeptadecane
Q’a‘) Y\BQ .
o 1.8 - ==
pP70SEK1 - - £ 16 =
£ 1
P7OSGKT - — §
= ‘s 1.2
B
p-4E-BP1 5 I
" g o8 -
sesrr |0 R i .
I p-P7T0S6K1/PTOS6K1 P-4E-BPF/4E-BP1
B
OBasal B Heptadecane
1.6 1 o
c
S 14
H
S 12
&
g ']
5 038 - 5
.2 R b3
[
0.4
MAFDbx MuRF1 Myostatin IGF1
s
<110> Industry-Academic Cooperation Foundation, Yonsei University

<120> COMPOSITION COMPRISING STRAIGHT CHAIN ALKANE HAVING 14 TO 17

CARBON ATOMS AS ACTIVE INGREDIENTS FOR MUSCLE STRENGTHENING,

DEVELOPMENT, DIFFERENTIATION, REGENERATION OR INHIBITING MUSCLE

ATROPHY
<130> 1064691
<160> 10

<170> KoPatentIn 3.0

<210> 1
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> MaFbx_F primer
<400> 1

gtccagagag tcggcaagtc

<210> 2
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<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> MaFbx_R primer
<400> 2

gtcggtgatc gtgagacctt

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

<213> Artificial Sequence
<220><223> MuRF1_F primer
<400> 3

acatctactg tctcacgtgt

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

<213> Artificial Sequence
<220><223> MuRF1_R primer
<400> 4

tgtccttgga agatgcetttg

<210> 5
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Myostatin_F primer
<400> 5

tcacgctacc acggaaacaa

<210> 6
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Myostatin_R primer
<400> 6

aggagtcttg acgggtctga

omn
1]
Jm
el

20

20

20

20

20
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<210> 7
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> IGF1_F primer

<400> 7

ggggactttc gtgactgage

<210> 8
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> IGF1_R primer
<400> 8

ggtaggtccg ggtcecgtttac

<210> 9
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> GAPDH_F primer
<400> 9

gtgatggcat ggactgtggt

<210> 10
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> GAPDH_R primer
<400> 10

ggagccaaaa gggtcatcat

on
Ju
Jin
Qi

20

20

20

20
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