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Previously, we reported LVH peptiede derived from Aurelia aurita as cosmecetuticals with
anti-winkle activity. In this study, we synthesized pal-LVH using palmitic acid to enhance skin
permeability of LVH and examined the effects as cosmeceuticals of pal-LVH. To evaluate these effects,
we performed cell toxicity, wound healing, and patch test for skin irritation with LVH and pal-LVH and
compared these results for their effects. As a result. pal-LVH was not showed in cytotoxicity and
allergenic effect like as LVH. Besides, pal-LVH had almost same excellent anti-ageing properties in high
concentration and anti-winkle effect in low concentrationwas as LVH. These results suggested synthesis
of palimitic acid and LVH did not affect any functions as cosmeceuticals with increasing skin permeability.
Therefore, pal-LVH can be adaptable as new cosmecetuticals with anti-winkle and anti-ageing materials
and applied in the development of medicine through various convergence study.
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HEY B9 fdf feto] =<l LVHE Lu et al.ol
AREE LAY FAWS R S (121 we
pal-LVH+= LVHE 3443 ¥ Rijkers et al.oll &Jslo] 1
AR palmitic acid¢t HEFI=E d8kE HHE A
skt [13]. A9 LVHS} pal-LVHE= HPLC system
(26% Alliance, Waters, Milford, MA, USA)el 9] &+

A2 AAHA3, MALDI-TOF (Matrix Assisted
Laser Desorption Ionization Time of Flight, Voyager,
Applied Biosystems, Foster City, CA, USA)E A}-4-3}]
A S S8t A4 EAEATh

7 4 8A AEF (HaCaT)= Huons (Seongnam-—si,
Korea) 258 #4Hgtom <17t Adf-ol4E (detroit
51)= ATCC (American Type Culture Collection,
Manassas, VA, USA)Z%E Atk AxEE
DMEM (Dulbecco’s Modified Eagle's Medium, Gibco,
Carlsbad, CA, USA), 10% FBS (Fetal Bovine Serum,
Gibco, Carlsbad, CA, USA), 1% Penicillin-Streptomycin
(Gibco, Carlsbad, CA, USA)2] wi#]ellA 37°C, 5% CO,
o] Ao YU



31

o

20| =

rio

HES Sofintz| Fai Hiol2 S8 A JHE

37

2.3 M=z=d Al

HaCaT AIZ£Z 24 well plated] 1x10°74¢] A£Z
Fokal 247 et vlgeth L F ARE R
A F 24X7 F7} wj stk A E AASHL PBS
(phosphate buffered saline) 82102 |23t 5 Thiazolyl
Blue Tetrazolium Bromide (MTT, Sigma-Aldrich Co.,
St. Louis, MO, USA) A ¢ks HE 5% 02 mg/mLE A
2] § 3 AIgE st 71w deisith S ulg F uiAE
AAsFL, MTT solubilization solution (4 mM HC],
0.1%6 Nondet P-40-5- &8t isopropano) & 1 mL 4 ¥
ARE B formazans A3
Multiskan™ GO Microplate Spectrophotometer (Thermo
Fisher Scientific, Bremen, Germany)® 570 nmolA &
=g 2489} [14]. £3 PrestoBlue” Cell Viability
Reagent (Thermo Fisher Scientific, Carlsbad, CA,
USA)E A3t AE54e AZAbe] wiwdel wet

#439,

1=
AU

it

3

3 wel F

2.4 DPPH XIgzlC|Zr AHSs
2,2-diphenyl-1-picrylhydrazyl (DPPH, Sigma- Aldrich
Co, St. Louis, MO, USA)7} HAAI71 & A 2he] 2ol
gt 2GS o] &sto] AR 9] ksl a3tE el
o} [15]. ellghee] &34A171 0.2 mM DPPH &< 04 mL
o] AlZ 04 mL & H7ste] &3 Yol 102 &
ok Wkg- AJ7] Multiskan™ GO Microplate Spectrophotometer
(Thermo Fisher Scientific, Bremen, Germany)& AH-8-3a}
o] 517 nmol X FBEE F48th AfedZd 84

A& v Aol olsto] yehliit [16].

A5 ez Y A&
- 100 - (2 ARSe] W FHE/ thxie] wE F

%) x 100}

2.5 Wound Healing assay

HaCaT AlEZ 12 well plateel] 1.5x10° 719 M¥:E
T T 2UAZT vt 1§ FBSE X3S &
A 2 WA S 3 ZF welloll 200P tipS o] &3] A=A
& Wi AEEAS At [17]. =4 A= 5 0A%E
el cell imageE @7 ARIOZ A a1 2047 &<t F
7} vk & WA E A At 4% paraformaldehydeS: ©)
4-5ko] 1Ak PBSE 39 A48+ th Wound healing

=

o] @ AxE dnA o7 AMK-S Ao} National Institutes
of Health (NIF)l|A] A83k= ZE]9o1¢] Image | ==
a3E o3t Axtstadt) 18] ¥4 tixEa2 100
ng/mL EGFE& AH&314

2.6 Procollagen synthesis assay

Detroit 551 A5 96 well plated] 1x10"/well = &5
F gtk L F A8 E A4 =2 FBSE Xt
ok= DMEMo]| o] Ao x]g] 3 4847k FoF =
7} wiekstdr). vk 3 SuperPrep™ cell lysis & RT
Kit for gPCR (TOYOBO, Osaka, Japan)E ©]-8-3}¢] ul
o] wat F4E cDNAE template®  AM8-5}]
THUNDERBIRD® Probe gPCR Mix (Toyobo Co,,
Osaka, Japan) ~12F¥} Rotor-Gene Q (Qiagen, Hilden,
German)E ©]-&3}e] RT-PCR (real time polymerase
chain reaction)& G~} th A A8 primere=
procollagen C-endopeptidase enhancer (PCOLCE)2] 73
¥ Hs PCOLCE_1_SG QuantiTect Primer Assay
(Qiagen, Hilden, German) primer®} Glyceraldehyde
3-phosphate  dehydrogenase  (GAPDH)¢] A%
Hs_GAPDH_1_SG QuantiTect Primer Assay (Qiagen,
Hilden, German) primers AH8-319131, GAPDHE A}
3to] normalization 3}t

A

2.7 O|&X= A

QAR ek Qe HAE QAL 2
£2A8 7hol=eiel (196l o) Aske] 491 T F w3
A% 8 F v Ado] g Ao don AYsd
o A% 9l T0% olRHE R srobdl 5 Az ek 2
H AZEE 15 1A patch Wlol A3t A7) F A9 ot
Ape] s} ok R9lo] HajolL} 33 o] Gli= 9]
o 24713F <t EAAE AT, BE ATkl 4
o F pach AASRL 9% AT ARE ATA7} S

oz BRY

3. 23+ 4 %
3.1 B2 Ssfiotal S

A
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Aefol =8 7] N5 Qurhe) el Al
AN Eato] 7)ol wagl FEA B} Qe
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TEi o9 2 2= Atk MALDI-TOF

o] gste] BAF BAE Bl o5 E4E°] LVH
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~Cyano—4-hydroxycinnamic acid)o]™, @0zl A A
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[Fig. 1] Synthesis of palmitonyl peptide of LVH, (A)
Schematic diagram of the pal—LVH, (B) HPLC-UV
chromatogram of LVH, (C) MALDI-TOF
spectrum of LVH( MW = 367.43) (D) HPLC-UV
chromatogram of pal-LVH, (E) MALDI-TOF
spectrum of pal-LVH( MW = 605.86)

3.2 LVH2} Pal-LVHe| MIZ=A ZA}

J¥E LVHS} pal-LVHZ} Al E A4 2 S0 1]
= Hlasr] 918 AE=A HAEE AA s
=E 1,10, 100 pMe] F
MTTS ThermoAhe]
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H
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[Fig. 2] Cell toxicity test of LVH peptide and palmitonyl
peptide of LVH (A) PrestoBlue assay (B) MTT
assay.

3.3 LVHR} Pal-LVHO| &tshls Tt

gitsl 59& Hlal Br1slr] 9154 DPPHE o] 44
gz 24 $9& SASA v Ce A Oz
Egi A8 AL, 71 AE Fig. 30 YER AT Fig.
73$- 10 uMe] ¥-2- 5ol A DPPH
9] x}wi}"%% iﬂ%O] N.28% (£1.26)2 FERIA| R,
oloh= thE A 100 uMe] LEEE A st gol® B
ail, LVH®} pal-LVH HEfe] =9] AF-f-2ht)Z A5l
22y 2.65% (+0.68), 421% (£1.62)% e} DPPH A
2z 2750 A9 Qe AS B1E 5= ek uhe
A LVHS$} vb7 A 2 pal-LVHE 343 582 gl

AL AT 5 Atk

3.4 LVH2} Pal-LVHO| MXX|e &1t

BAB B S S4317] st HaCaT AMIEE o] &-3F
o] wound healing assay< 2418+ 1, 1 2¥E Fig. 4
o YeRIITE PBS9 EGF (0.1ppm)+= ZH2F &4 dl=
T+ kA URTo 2 AFREAT



—

Esfintzl Fa2 Hiol2 88 A i 39

PBS¥} EGFe] 74
59.3% (:876)2

A0 A Bgo] zk2t 319% (+668)
M———"]r LVHQ‘ pal LVH’]

Sppm ©]3te] AF Lol AE A A Esol 4 2 10%
o3t e} gFo] 54 UlE Bl 2 AS Sl
& Atk AN 10ppme] FelA= LVHS
pal-LVH®] JAHXf50] 5387% (+841), 47.93%
(+12.35) FAFUZ T} v AfTS BHATh 53,
S0ppme®l F%=9] LVHSt pal-LVHE A 2]8ts 77,
80.58% (£10.31), 75.38% (x1.4)= -<J3HAl wolt 4
A AfsS BATh &, LVH} pal-LVH 25 i1E 50
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[Fig. 3] DPPH radical scavenging activity of LVH peptide
and palmitonyl peptide of LVH, DPPH; 22—
diphenyl—1—picrylhydrazyl

3.5 LVHE} Pal-LVHe| F=EJ4M Eat
FEMA 2ol Bl 9= collagens AIE Uloll Al
procollagen®.Z FAE F AE = Enjxo] F3E
o} webd LVHSE pal-LVHO FEHA &=
procollagen®] 4% PCOLCE A} mRNA 3 <
S Esto] golslgitt YT EGF (10 ng/mL),
SAHZ TS PBSE AH&3s1Th
EGF*‘ Szl PBSel v]E)
&o] 165 (x0.15) v =7}k b 1
uM®] LVH®} pal-LVHS] 7-¢- 242t 2.32 (+0.16), 1.9
(+0.32) v Z7hek AL & 2
LVHS} pal-LVH + HEfo|= 3
§¢ EGFRU} F=E/04d 58 %S RS &
AATH

e o
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[Fig. 4] Wound healing assay of LVH peptide and
palmitonyl peptide of LVH, (A) Movement of
cells into wound was shown, EGF; Epidermal
growth factor. (B) The results were expressed
as percentage of healing area, **p(0.01 as
determined by Student’ s t—test,

SHAIRE 10 uM oM 54 Bl Bl 2Es
BARE 100 uM o)de] arsieelrs 28]
mRNA®] Tl o] Aajs]i= F3S welrh Aoz 1
M °]gte] AFrolME LVHEUE tha WAR
pal LVHE &4 % 4 dza9d BGFEY §-38
M 23 Hole Zom ol Avgite] Hrirt
LVH®] F570 g3l aA 9&FS vAA g2 &
T AT

HJ
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W 293 oA 29l tiEiA HEAALE sk
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[Fig. 5] Relative PCOLCE mRNA level induced by LVH
peptide and palmitonyl peptide of LVH, *p<0.05,
**p(0.01 as determined by Student’ s t—test,
PCOLCE; procollagen C—endopeptidase enhancer,
TGF—4 1; Transforming growth factor beta 1.

FAHZETS 1% SLS (sodium lauryl sulfate)& AH&-
aF%laL, 1 A7E Fig. 60 YeRSItE 17lellA] K=
Hhol 7o) kAt 91 196 SLS2] 749 &uk "h-3-o] 1}
EPS g1t o4 iz (blank, water, DVSO),

10 uM LVH ¢} pal-LVH 2.5 Z8kat-3-o] vehuA] &
itk o1& 55l pal- LVHE LVHS} vEPHA & 53]
&) ordsiths AL Fels = ATk

1% 10pM  10pM 0.001%
Blank b.W SLS LVH PallLVH DMSO

O QO O Ol
Q0O O O O

v §

Female (29)

B0 () (

[Fig. 6] Result of Patch test for LVH peptide and palmitonyl
peptide of LVH after 24 hours, D.W; distilled water,
SLS; sodium lauryl sulfate, DMSO; dimethyl sulfoxide,

Female (26)
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