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Abstract: Many minerals and nutrient salts are abundant in Jeju lava sea water. The objective of this study was to eval-
uate the skin hydration effects of Jeju lava sea water. The skin barrier serves as a protective barrier that prevents the
loss of moisture. The water holding capacity and water transport of the epidermis have been proposed to be important
determinants of skin hydration. Jeju lava sea water increased the mRNA expression of filaggrin and caspase-14 which
is related to natural moisturizing factor (NMF) formation. Aquaporins 3 (AQP3) are proteins that facilitate the transport
of water across cell membranes. Jeju lava sea water increased the mRNA expression and protein expression of AQP3.
We employed a skin equivalent model to assess the efficacy of Jeju lava sea water. In a skin equivalent model, Jeju
lava sea water increased the CD44 (hyaluronic acid receptor) which is related to skin hydration. From these results,
we found out Jeju lava sea water maybe help to skin hydration.
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Table 1. Component Analysis of Jeju Lava Sea Water

A A (mg/L)
Na 11100
Mg 1410
Ca 399
K 398
Br 67.2
Si 22.6
Sr 7.47
B 3.95
Mo 0.005
v 0.01
Se 0.01 o]a}
Ge 0.001 ©]a}
Mn 0.001 ©]3}
Cu 0.002
cr 21100
S04 2400
F 0.64
U= F7FskE Aol RAuEATH17-19]. E3 CDM4=
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U2 o5 A BHS 7]5o] ki dEA 3l
o} Denda IFNAE Z53 viavg 59 v
Aol JF AW BT 7|50l e Oﬂ%ﬁﬂri ]Q'
F3tTh Hojz ~ERPOo R FHO| vF A¥E
AN FeputavEd dsbdEs =XsRuY
&4 AH e 35 S Wb o21]. rtavlEol
E AYE &do R B8-S S w I 7]
50| 3 9 sl SVl ARE By
ATH22). o]e} 22 7]&e] AT éﬂr H}ELOE =
A ol A

N
ofN
i)
£
i
> o
o
ol
_Or{,
O
kﬂ
é
_1
OlD
3
_|

2.1, MFSYUsls X2l
AF-gallre el edsA 5

AH-8-3F3 o1 ﬂ%ﬁ}f‘ﬂ/\]fﬂoq; o &

Table 19 7143}k A F&



AFgdalre o

A" =2 150, 300, 600 ppm O-2 ZHEA A M|
AP AFIHFlE= 300 ppm FEE A2 EA
o AP YA EE o] 83 AP AFELelT
48 h A st on, JIFIFE o] &3 AP olA=
5971 F71=E M F, AFEdsart 23k
Ao A F7IZ 6YZE vl gt T

N

it

2.2, M= HiF

Aol f3l 3] Ad-foFAH E(human neonatal dermal
fibroblast, invitrogen, USA)$} 4A1Ao} -8 &3] 7+ ¥
’JME(human neonatal epidermal keratinocyte, in-
vitrogen, USA)< invitrogen®l| 4] o5}l AR8-315 T
Aol E= low serum growth supplement (LSGS,
Gibco, USA)®} penicillin-streptomycin (Lonza, USA)©]
k59 106 HIA|(M106, Gibco, USA)I A Hlj oFal3dTh.
Afrotdl 2= Al ekS Mdste] AdS 2gsta
I AT 4 ~ 8 Aol MEE Aol AHEStATH
VA= human keratinocyte growth supplement
(HKGS, Gibco, USA)$} penicillin-streptomycin®] &2
Epilife Bl Z](Gibco, USA)A] HjFstATh 2 A A
I A gs 88t Aot 29 MEE AY
o AHgEFATE MEEL 37 T, 5% CO, ZZ10lA j
It

B
=
2

2.3. 2SL|F HIF

AEaF= a5 9ol AEIPAELE E53kaL
Hj ket A E3kE 53 & 37=F wds Fal
A& FAIT MA Ao 27t EoUA] 2
9 F3 AdfotzrE Eolde 19SS A28k
o} AfrotMl 27F 2EE R = J9F-2 type 1 colla-

gen solution (Sigma, USA)3} Dulbecco’s modified Eagle
medium (DMEM, Welgene, Korea), Ham’s F-12 (Gibco,
USA), NaHCOs (Sigma, USA)E 413 NaOH (Sigma,
USA)ZE TSAIA AZ8ttE NS 12-well culture
insert (Corning, USA)°l #3131 1 h 5%+ 37 C HH o
7ol 93 FFAAT AfoblEsl 23 A9
AfrobAl 27F S0 UA &2 a Sl AHEE E?ﬁ
Hofl ZF well B 2 x 10719 2T} S + A=ES
AZE B3 A Fo AT} EHEA e AF 9o
73] 37 C #igrlel ¥aL 2 h St A
Z2 vh2 23l 106 WAE PolFIL o) Ee] @

HA w2 & wdetn 55t gk &
F 2.5 x 10° Mo AP ZE
v Tt o] FA Az Qg -
= S YT & AP AR
PFAAg 98 OCT (tissue-tek OCT, Sakura, USA)
s o] &8st YEHES AR

2.4, STXES{E7 }(Quantltanve Real—time PCR)
AYPAZE ZF well B 3 x 10712 6-well Z2
o] E(Falcon, USA)Oﬂ Tttt AFgddlrE &
SHE 48 h < AE M e At v ol
Ed AIXE PBSE A|FH3}IL RNeasy kit (Qiagen,
Germany)E ©|-83}4] M| Lo A RNAE FE3UT &
3k RNAE Superscript III kit (Invitrogen, USA)< ©]-&
3l cDNAE A%ttt 3433 cDNAE DW, Tagman
universal PCR master mix, primer2} &%3F & 7500
fast real-time PCR machine< ©]-83}lo] f%1#ke] &d
WH3lE ST PCRY B A oF A=
+ Applied biosystems (Life technoligies, USA) A&
AHEEFA oW, kit PCR W& A ZA} Al 33 3
ZEZS Uty §312 ddPG 7ol ARE-3 primer
= U3 2tk AQP3 : Hs00185020 ml, filaggrin :
Hs00856927 gl, caspase-14 : Hs00201637 ml".

IH mlo Hﬁ

%4%*0“_*10mmunofluorescence)
ZF well B 3 x 1072 u-Slide
ibidi, Germany)©l| &3} T}. Al F-83)
%E% ZrA YA 2ol 48 h Bt AT
APPAEE 4% EFLHEol= FEAEMS,
USA)E ©|&3t 10 min &%+ A3HH o™, 114 0]
Ed T A& H(0.05% Tween-20 in phosphate buffered
saline, PBS) .2 F ® A& sl LELH 50| =& A
At 2 E M| E+= permeabilization buffer (0.1%
Triton X-100 in PBS)Z 10 min < 2 2]ske] A2}
o] B34S &H 3}l blocking solution (1% bovine se-
rum albumin, BSA in PBS)& 30 min &<t ]3] &
A o] Bl Eol# Agts Hith oo A2 WHo R A
2l M o] AQP3 T A2 anti-AQP3 3}A(Santa
Cruz, USA)E ©|-&3}a] EA31%2H, AQP3 T d e
Alexa Fluor 488 goat anti-rabbit IgG (invitrogen, USA)
A= FAAS A5 T2 APH(LSM 510,

~
O“

J. Soc. Cosmet. Sci. Korea, Vol. 42, No. 4, 2016



346 olE - MiAE - Wi - A

N

Carl-Zeiss, Germany)= ©]-&38}o] #-@3} )

OCTE Y&FES A2 JAFI = 6 um FAZE
FAMHAE A2 Holl HYFFANS Ptk

SHAERE 24 h 5 H2olA AxAR] F PBSE
FSC 845 Al&3le] A AT} Blocking solution (1%
BSA in PBS)S 1 h 5<%t g5t &Ao] H|5o|d A
&= AR dEHF sAdAHNA CD44 T
A& BE3H7] 2138l anti-CD44 Al|(Santa Cruz, USA)
£ o] &3tAt) 231 &2 HRP conjugated antibody
(Abcam, USA)E Ab&stleorn F8-m]7(Bx-53,
Olympus, Japan)< ©|-83dte] #zslSTh

=}

3. unt A nH

4

3.1. MFEs X0 ofgt Hataz
Ox-|x|. l:l|-°40I= Ejl.

AFgAase] 9% By woE gls) s 2t

|, Caspase—14

AP A L0 ZﬂT%OPOHTE A 2]8}al NMF A3/ o
Hofsh= et 183 caspase-14 F-AAF2] W& kS H]
watth detaye i AHs sk 2 o
M2 Aol Tt oyt Fekad ] FEajikEeRl
NMF= 379 FEfAo Fa3% 75& st

1TH7]. Caspase-14= Zet1d ©AS Fgp1d =

2 Ralsts 842 NMF A4 #gol #ofshs
o|tH8]. AlFELslrE 2 Aol 48 h A
P A3 et k] WG caspase-14
Azte] o] AF&dsla A2l s=ol vt 5
o)EZ o7 FUkske As

ﬂl__
ol& Foll AF&dshrrt AP dA A NMF A
3

oot N 30
o P> lo

2 X2lofl 28t AQP3 LY STt
ATHI ks %‘% 1% Ad?l AQP3e| @< wis}
HABAA A AFEABNTE %
A7 tl‘__}ﬁoth Aal u} T A

Zo] 300 ppm FEE AFE&LMTE M A3 A
A¥FIYE B3l AQp3 Wi ] FTlehe

o
=

Q13+ TH(Figure 2).

3ksldEsta) 2], A 429 A 4 5, 2016

sl - Aol - AR - e - ol

7.0 4

6.0
5.0 4
4.0 A

3.0 4

0.0 +

150 300 600

2.0 1

Relative mRNA
FLG/GAPDH

control

Jeju lava sea water (ppm)

A

6.0 - *k

5.0 4

4.0 A
Hk

3.0 4

2.0 1
) -J .
0.0 4

control

Relative mRNA
casp-14/GAPDH

Jeju lava sea water (ppm)

B

Figure 1. Jeju lava sea water increased filaggrin and caspase-14
mRNA expression. Normal human keratinocytes were treated
with 150, 300 and 600 ppm of Jeju lava sea water for 48 h
("p < 0.01).
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Figure 2. Jeju lava sea water increased aquaporin 3 expression.
(A) mRNA expression of AQP3 (B) immunofluorescence staining
of AQP3. Scale bar = 50 um (p < 0.05, "p < 0.01).
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Figure 3. Jeju lava sea water increased CD44 (HA receptor)
expression in a skin equivalent model. Skin equivalent model
was treated with 300 ppm of Jeju lava sea water for 6 days
after 5 days of air-liquid interface culture. The arrow bar
indicates CD44 staining region. Scale bar = 50 um.
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