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Abdract: In this study, in order to know the application for cosmetic ingredient, the liposome contained camel milk
was prepared and tested in human skin fibroblast. Collagen and hyaluronan synthase-3 (HAS-3) gene expression were
increased by camel milk liposome in a concentration-dependent manner, whereas elastase activity and matrix metal-
loproteinase (MMP)-1 gene expression were inhibited. We aso found that camel milk liposome regenerated UVB-dam-
aged fibroblast. As the results, we suggest that the liposome contained camel milk is applicable for a potential cosmetic
ingredient to improve anti-aging effect.
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mEbA B ATe HEHre e a5l tigk A
Tol eolo] HEeiE IR dHEFS AXIHA
collagen & HAS-32] &3 3} matrix metaloproteinase-1
(MMP-1) 28l 23] 2 dagase®] B4 A &S 3213}
I FE N G Bl F A% st sPEEY] 9%
2A 7hs/d0] A=AE &lE

2. Mz 3 U
2.1, HEIR B 2lESZo| Mz

Aol AR HEM 79T Ondarzoesk Kamdenmak
Snits V.OF. (Netherlands)oll A &30} AR&-315 T €
XES Tt==d AR 9 AE S Z hydrogenated
lecithin  (Neuropid, Korea)¥} cholesterol (Dishman,
Netherlands)S- AH8-8HATE Bl 255 &3 22 o
Foll Agsh= APOoE 7| sl aE82Q 1F
3 5, QA7) A de) Alebd e =271,
pH 59| 2|25 54 A= Zlo] st wet
Al Aol FH2HES HUst gEEFS TEW
A duto] AarsiAAA wF v iol] 239 Awe] fA
WEHA 3 T gEF Tol g3l oz A=
BRE A4S 7 AH12. o] HYE o83t ARG
34|21 hydrogenated lecithin J‘lﬂﬁi—t— =, =gAE,
FHEZ Aol s, FH 2B ES AHEste 80 T
o A wHtste] &) A1Z1 ¥ microfluidizer (M-110EH,
Microfludics, USA)Z 1,000 baroll €< 33] E74)7] &
Wzt Gz AA HEHr S e g 2ES Alxst
At

2.2. M|I=H{

AbEe] A4 AFolH E(CCD-986K, human skin
fibroblast):= american type culture collection (ATCC,
USA)ell A Fi8tdem, o] AfrotME2E 37 C, 5%
9] CO; SlollA 10%2] feta bovine serum (FBS, Lonza,
Switzerland), 50 unitsmL 2] streptomycin (Sigma, USA)
I} 100 1U/ML2] penicillin (Sigma, USA)S X7}3k
ISCOVES MODIFED DULBECCOSM (IMDM,
Invitrogen, USA)oll A 1l &F3}93 Tk



Table 1. Primer Pair
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Gene Primer sequence
Collagen Forward 5 - TCC CCA GCC ACA AAG AGT CTA - 3
& Reverse 5 - TTT CCA CAC GTC TCG GIC A - &
MMP-1 Forward 5 - CGA CTC TAG AAA CAC AAG AGC AAG A -3
Reverse 5 - AAG GTT AGC TTA CTG TCA CACGCT T - %
HAS3 Forward 5 - GGA AAG CTT GGC ATG TAC CGC AAC AG - 3
Reverse 5 - AGA GGA GGG AGT AGA GGG AC - 3

2.3. MTT assay

AE 54 H7l= 3-(4,5-dimethythiazol-2-yl)-2,5-di-
phenytetrazolium bromide (MTT, Sigma, USA) assay =
=459tk AEE 9%6-wel plaed] ZH welol 1 x 10°
cdlswdl®] s5=% #53 F 37 C, 5% CO, &}ol| A
24 h &< Wt HEH BESE FREE A
3tal ThA] 24 h B2t vl gt ¥ phosphate buffered sal-
ine (PBS) .2 A A3t MTTE 3 mg/mL &%=7}

S5 PBSO| F0]al o]& T A HiAIE o] &3t
1/ 102 X35k & Z+ welell 100 uL @718k 4 h &
ok vjFal ATt Z welell dimethyl sulfoxide (DMSO)
£ 150 L ¥l 20 min &<+ wHk &38)A171 & 570 nm
MM FFE=E SAHsATH

2.4, st A FEKE DAL

CCD-986SkE 37 C, 5%2] CO, stollA 10%2] FBS,
50 unitsmL 2] streptomycin} 100 1U/mL2] penicillins
713 IMDMellA 24 h &2t vt F JEHT B2
TEHEE AMstal A RO ol AlS A st
o 18 h &Rt vttt s wd Ao mRNA
45 28l AlZ Uj9] tad RNAS oAl E wljgo =
E-E] trizol reagent (Invitrogen, USA)E- A3t &3}
ATk RNA 582 260 nmollA] §F =2 S35
A7 3 reverse transcription-polymerase chain reaction
(RT-PCR)S A A5}At.

cDNA - PrimeScript 1st strand ¢cDNA Synthesis
Kit (TaKaRa, Japan)E ©] €393 PCRS cDNAZ
HE Tag polymerase Kit (TaKaRa, Japan)e} 54
primer2 X3} t} PCRO 2|5l A H A&
1% agarose gelollA 71953t image analyzer
(KOREALABTECH, Korea) 2 £H913}+9]th. = primer

i Bioneer (Dagieon, Koreg)oll 4 & A|2tsta 2+
pnmerA AAEL Table 13 2.

L

=X
— o

2.5, Elastase &

Elastase &4 =A< 9J3l Elagtin-Congo red agar
diffuson ®H[13]S 383} eadtin inhibition assay &
<385} t}. 200 mM tris HCI buffer (pH 8.8)°l 0.1%
Elastin-Congo red (Sigma, USA)<2} 2.5% agar (Duchefa,
Germany) S 0|1l autodavedte] 23 H A|BE F
AT A= hoes FHISHATE TE=EE FEHIg A
59} dastase (1,500 unityml, Sigma, USA)S Z}+z} 50
puL =918k microtubeol| A 412 3 204 10 min
A AT WS F ERT 45 50 uLg FH
3l holeoll 43k 37 TollA 24 h &<t vl & hdo
dianetersg SH3IAth 2T o2 AISE A3t
A %1 dastaseTt FUBAL A 2T o E2E o}

H=21(50 ppm)= AHE-SHAT

2.6. M= xhA Sut 20l

AZ A EHE FRlsh] 218 MTT assy S 53
3t} CCD-986Sk LI_E 6-well plate] Z+ well ol
1 x 10° celswell 2] & B3 3 37 C, 5% CO,
stoll Al 24 h &<t Hﬂ°ko}%1ﬂr Hj <k & 2ol A
(UVB GI5TSE, Sankyo Denki, Japan)= 400 m¥cn?e]
UVBE 2 h 3¢ Akt A= &438 F 58 5
B 2Bl X5 v = ¥E AHEsla thA] 24 h B2t )
o3k 3 PBSE AT MTTS 3 mgmL 5%
7} Fl =2 PBSo] o] o] 2 thA] A HiR|E ]85}
o] 1/ 102 3|43k 5 Z} welloll 100 pL z47}o}oq 4
h &<t vjFstat). ZF weloll DMSOS 150 pl ¥
20 min &<t W &) A1Z] & 570 nmellA] U%EE
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Figure 1. Effect of came milk liposome on cdll viability. Cells
were treated with various concentration of camel milk liposome
and cell viability messured by MTT assay. The results were
expressed as the mean £+ SD. from the three independent
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Figure 2. Effect of camel milk liposome on gene expresson of collagen and HAS-3 in human skin fibroblast (A, B) and MMP-1
in UVB-irradiated human skin fibroblast (C). AD; Adenosine 50 ppm. The results were expressed as the mean = SD. from the three

independent experiments. *p < 0.05, **p < 0.0L
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Figure 3. Effect of came milk liposome on elastase activity. All experiments were done in triplicate. AD; Adenosine 50 ppm. The
results were expressed as the mean + SD. from the three independent experiments. *p < 0.05, **p < 0.01.
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Figure 4. Effect of camel milk liposome on cell regeneration in UVB-irradiated human skin fibroblast. (A) Cdl viahility, (B) Media,
(C) 2% came milk liposome. The results were expressed as the mean + S.D. from the three independent experiments. *p < 0.05
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