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f ek IR 250 Guldr] € UVel 22 RIAH O ZHE JAE BEdhe /M 2 7|FelH, Bs 7%}
S 2A ZEAES} T Aol & wl9-a = Algrleo|l s, SFEHSHE, W4t 5 Mz A] et Ay 2
2 95 ZYE o] R Ut B dFAE AZNXA F Algrte|= AT #HE e Ad-FrEY
o] &4 (serine—palmitoyltransferase, SPT) &3-S western blot 2.2 &213t A3} A|FAFAA FEE0|
FEo|EH o E SPT ©hild BHdES ZT7MAXS A8ttt =8 AFAt FE25S 5% T AdS
233 9RO X & TEWLS SAH S ul, AFASFd FE2ES 373 olEd X599 TEWLe] of
Ztol| HjE)] Fro]H o B ZAShe A ERISIAT. o] AFAH= AFASME FEF0] SPTY B S71E
F3) AEZIE A -] A ER] Alglntol=e] AR S FUIAFH S RAFET bt AFARE FE2ES
B 5& NAAA TEWL 24 945 YeEgH, o] & 53l sPE EokolA o534y 73l 9 B5aA|
2EA AMHE F oA AlsEnh

Abstract: Skin is the largest organ that protects the body from the external environmental factors such as smog, cigarette
smoke, UV. Protective skin barrier is composed with keratinizational keratinocytes and intercellular lipids such as
ceramides, cholesterols and fatty acids combined by the lamellar liquid crystal structure. In this research, we confirmed
that the Jeju wild ginseng (JWG) extracts dose-dependently increased the expression of serine-palmitoyltransferase (SPT)
protein which is associated with ceramide biosynthesis. In addition, emulsion containing 5% JWG extract was applied
on skin of human volunteers for 2 weeks and then significantly reduced transepidermal water loss (TEWL) compared
to that of control group. As a results, JWG extract increased the biosynthesis of ceramides that is the key components
of the skin lipid through enhancing expression of SPT. In addition, JWG extract reduced TEWL resulting in
improvement of skin barrier function. In this context, we suggest that JWG extract could be used as a skin barrier
enhancer and moisturing agents in cosmetic fileds.
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]'O]«] AQdE Agtutole, SH2HE ¥
2 FAE Ao, 579 el AF
é stof ZhA Az et Agtste] R AHS T
7/4\9_ BY & EE}Z(bricks and mortar)©] &
A Fopoll A F&EIL JTH23]. AETF
o] HBEAHA 71 =R XAHEL AP
(sphmgosme)-?rlu:_ﬂ]-‘@v} A W4k (fatty acid)- 547} amide
Fe= At Algteto] =) oF 40%E RSkl A,
Mgtntol =7} IR (skin barrier) SHoA u]-$-
Ta3 24" AFHI Ut ofEHkAke} e}l d
o3t M A Fo| EAu|Fo) A Algtntol =]
ZFo] fFolFo g ZaE= Zlo] HilEo] U4l
serine-palmitoyl transferase (SPT) knock out mice | T
Foll A Algirtol = gako] Zhast, 1) i 7k w53
OFEAZ} frdEthe A7A NS, AefEel 2%
TAE L Agtutol = A G4 I3S ST,
Algiutol & kS S7MA7IE AT AT Halw o
ATH6]. 1E]aL | EFAZEY FAM= SPTE 24
slste] Algtulo| & gHFS STV A AYSS ¢3le)
a[7], TFAHEAA SPT EAo HFo] 7l 3ol
FHURle] "t ATAFAE Harwo] THFigure
D[8]. ZAHE P AL o= FollA] Alguteo] =9 A4
HAo] 7P A AFE=AE G dHA YA
FANE ARk o= B3V} ARt = 5o E U
A Ut} Metrtel = 32 HlE 9] endoplasmic re-
ticulum (ER)ollA4] SPTOl a4 78 =4 palmi-
toyl-CoA$} serine©] ZA3= ] 3-ketodihydrosphingosine
o] TrEoA A, O]f.Z sphinganine$} dihydroceramide 2
A= HFHPFol =25t Agntol=r) HEo|x
}. GolgiAl| 2 0155]- Aol == sphmgomyehne =
FA & Algtrtol =g A 7577 HokE & S
A9 FE|ZA] exocytosisOll ]3] I|H-AEZ <)
Taxste] BEAEZe] Af7]% T AL
23T10-12].
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A2 ge 3 YuAse] A5e Astel e d
Ao AAAES) FAR FEE 2 Algviol=
B T JEF AP} BEAS FHT AFL

MTshs A77F AFHol Utk skARE o3 AT
s 4 S = 7k, ofEy, A4 8t RS
I ZE 9T AgAre] 7 ALH R Sojual )
= AAolt

S, A (Panax ginseng (C. A. MEY))2 224
g SEvet 24 22 A &lA] A ohd
2= 3ot o g= ket o] Awle 2(if), &
(), (= LA don 7s A, FaHE,
HAE A, 3l Eel g %, BRAE 5ol A
= A2 GHA dT13]. At Aol dFe
24 Q1A wisl theFgk Abxd % Shekal lof o
F At o ® ookt Aejdido] 7t AR 714
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AR ARERE AT Al E X
Rl A Faste] ARE-SFATE AlFATEAY] Mz
4 3 AAEste E27]1(HBL-3500S, ELEXION,
Korea)Z £33+ 3 70% o= 23] whE FE3)a
e wFdtal AR FEES TS £
ATolAE AFAFE FE55S Jeju wild ginseng

(JWG)ZaL FA sttt

i

2.2. M|=ZH{Y

Q17 fe A B A M EF(HaCaT)= ATCC Akl A
TSR L, 10% fetal bovine serum (FBS, Gibco, USA),
1% penicilline/streptomycin (P/S, Gibco, USA)S %7}k
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Figure 1. The synthesis of ceramide is regulated by SPT functions as the key pathway[8].

Dulbecco’s modified Eagle medium (DMEM, Gibco,
USA) HIAE AME3ted 100 mm Bl A4 37 T,
5% CO, =21 sollA mjgFatolom, 48 hvitt tryp-
sin-EDTAZ At vl 3ttt

23 MzZMEE £F

JWG FE=0°] A AEEd PR FF
3-[4,5-dimethylthiazole-2-yl]-2,5-diphenyl-tetrazolium
bromide (MTT, Sigma, USA) “d %FH-& Mosmann[14]2]
W Wyste] AASH T HaCaT AIZE 1 x 10°
cells/well®] == 96-well plateol] A|EE HE3SIaL 24 h
s}t AIZl F, IWG FEES WA TEEE 54
atod 7 wellell A 2]ate] 48 h 5t wiFstATE MIT
g5 mg/mL in PBS)S H715te] 37 CollA 2 h w+$
AlZ1 & Hj X2} MTT solutions A|ASI AAHH for-
mazan< dimethyl sulfoxide (DMSO, Dagjung Chemical,
H7Fskd 20 minZt plate shaker= 50 =
Q1 % 540 nmoll A4 microplate reader (Multiskan, Thermo,
USA)E o]&sto] F3EE St

Korea)&

2.4, Western BlotS £¢t CHHE! 8i5{ 10|

B Ao gk gl o] ik S western
blot @& T3t A TE. A2 MEE 10%
FBS$} 1% P/S7} ¥£3+H DMEM HIA|E o] 838} 2 x
10° cells/well 2 6-well platecl] 53 5 24 h 5<F ¢k

At TL WA R AZFA] gle =Y FEE

3438t AeJstal 24 h R F7F Atk v
3t N|ZE PBSE 24 2HA A& sta AAT & 4
welloll 1 x RIPA buffer (Thermo, USA)ZS *]&]&}] A
XE lysis 3t AT & AL IAEE](15,000 rpm,
15 min, 4 C)dt] A5H-& £ 53}3L BCA protein as-
says ©]-83t] AFSIATE 20 ugel TS sample
loading buffer2} 335l 100 CollA 5 mingt 71HE 3}
o] SDS-PAGEE F3d3sI3ith A7|9E & Aol U=
Sl S polyvinylidene fluoride (PVDF) membrane .2
o]kt MembraneS 5% skim milkE ZFSH
TBST (TBS containing 0.1% Tween 20) %<8 2ol A
1 h &<t blockingd}$1Th. Anti-serine-palmitoyltransfer-
ase (Abcam, USA)$} anti- £ -actin (Sigma, USA) 12} &
A& A2 1: 1,000, 1:2,0000] FEZ Helste] 4 C
ol 4] membrane=- overnight ¥H-3-3} T}, 12} &HAl| WH-S-
% TBSTHSY 0 2 33] A|#3}a, horseradish perox-
idase”} A= o] A= 23 FAE 5% skim milk ol
1 h AgolA] HE-S-AIFTh MembraneS TBSTZ Al
23 % SuperSignal® West femto chemiluminescent
Substrate (Thermo, USA) &< © & WF-S-A]7]31, Chemi
Doc™ XRS+ (Hercules, USA)E ©]-&35}o] 7}z ]'«] W=
& A3} Bio-Rad 82273 o]83fo] Wi
TE X3} Atk

A3l ANATE o] & 1% FBSS *33 DMEMO.Z 1l
o
[e)]
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Table 1. Composition of Control Samples (O/W Emulsion)
Containing JWG

o

- 734f - wgd Wl

Table 2. Composition of the Mobile Phase Employed in the
Gradient HPLC System

Components (INCI name) Unit (wt%)

Composition of mobile phase (%)

Time (min)
0.1% TFA in water 0.1% TFA in acetonitrile
0 80 20
80 20
40 20 80
45 20 80

Control (water) 5.00 -
Panax ginseng extract (JWG) - 5.00
Glycerin 5.00 5.00
Butylene glycol 10.00 10.00
Sodium hyaluronate 3.00 3.00
Xanthan gum 0.20 0.20
Carbomer 0.20 0.20
Cetearyl olivate/Sorbitan olivate 3.00 3.00
PEG-100 stearate/Glyceryl stearate 1.50 1.50
Cetyl alcohol 2.00 2.00
Beeswax 0.50 0.50
Caprylic/Capric triglyceride 10.00 10.00
Helianthus annuus (sunflower) seed oil 2.00 2.00
Dimethicone 2.00 2.00
Cyclopentasiloxane/Cyclohexasiloxane 3.00 3.00
Cyclopentasiloxane/Dimethiconol 0.50 0.50
Ethyl hexanediol/Glyceryl caprylate 0.60 0.60
Arginine Q.S Q.S
Fragrance Q.S Q.S
Water To. 100 To. 100
2.5, do|eEL&AEKTransepidermal Water Loss, TEWL)
=S
Auepede 248 AYtsta dutel 2 9

o

BALAE o] gt F3SATHIRB TUAHME
SMCTC-50-15- 02). A1 F7FAH= 1F 354l A] 5042
4Rl A FollA AA7|E BEEskaL A 9] 7]z 8l
k= Aol gle AS AAS A IWG FE&
S 53 ol B A AEe RHaEAE Qs sty
TEWLS SAstath A @A=9 54 218 Y3t
Al 3kal 4 30 mint 3522 £2 C, RH. 40 ~
60%)°] A== 3tellA 35 S 3 & g6t
Atk IWG FE5<5 T AETH dE2Ss 3
3t emulsione A Z3F(Table 1), ZF Al AEFS AL
Fol AAHE AP F2(1.5 cm x 1.5 em)©ll micro pip-
ette2 AFE-3t] ZbZ} 2 ul/em’e] YO 2 2FIF =X
stRom, AF X M3 =X 32 F 23] SASA
o} A FEEATFLS Tewameter TM300 (Courage +

thatabadEss| A, Al 428 A 2 &, 2016

2 A% 3Nl gholl e B ALg ST T %)
Sigdo] 245 24gko] Folon, ZHATE

g UERASITY,

2.6. ZIM=AO|lE M

AFAEa T & 2359 AQAA, ) 4k
chabell e WAt 29 4L 98t 2t 4k
2HEe] 70% olEE FEET 80% WEE FEES
Agilentiit¢] LC-MS (Agilent 1200 HPLC, 15T FT-ICR
MS, USA)E ©]&3t A=A = profile S 413}
St} Z=H-L Luna C18 (Phenomenex, 250 x 4.6 mm, 5
um, USA)S AL838F3 1, |1]= 0.1%2] trifluoroacetic
acid (TFA)E &3 5779 0.1% TFAE i3
acetonitriles 23 A|H 7] &2 AREsR L, 2t -&uj 9
71&7] 8&e]lZZ(gradient system)©.= 1 mL/min®] -
402 FA5THTable 2).

™

2.7. SAXz2|
FAAEE AN iz 2ol vlaE 93] 3
3] o) IR SHHA restE 01§83t p <
0.05 olstd wl FAA feljdol Aok 1Sk A,
B2 graphpad prism o2 EA43-3 T}
3. Znt o D
3.1. MTT AssayE &t MEZMEE ZH
HaCaT Al3o) tg IWG FEE9] NES5AS

FEEE AYF AF 2 FE 50 ugmLo]
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Figure 2. Effect of JWG extracts on the cell viability in
HaCaT keratinocytes by MTT assay. The cells were treated
with various dose of JWG extracts. The results were revealed
as the means of triplicate samples with S.D.

AMEE FHQ AEE AU YERA @it
(Figure 2). ©]%2] Agol= FHI 50 pug/mLe] TE=
A8ttt

3.2. WG F==2| SPT &3 &0l

0|

AMlzute] EAsh= E2olt) ol Alzute] 7MY F
a3 FAAAECIH MEIRY AsAYE, Ax W As
A ol Jof vj-¢ F88 &8 o= 0= &

A Adok 2P uAFe] BFAES serined  palmi-
toyl-CoA7} = HA| A 2= =t o] #8A SPT
o] Zuj| Wkg-o 284 3-ketodihydrosphingosine©] 23
e olF Bt Algtntolze] Aol AlFtE o
SPT= AMErlo] = A3HAd 2] key enzyme &2 K 315 o
ATH15]. WehA] B AFNA = IWG FE=0°] ZHEA
29| Algfrtol = A mX&= FEFS ERlsk] #
ato] SPTO] Tl he-g R13}3th HaCaT 2HE A
Fof| IWG FEES 10, 25 2 50 ug/mLe] TEZ X2
St i, SPT @i d o] Wdo] F& o|EHo=R F
7FeHs 1% 4= A A TH(Figure 3). £ A4 &<l
H nle} o] WG FEEL SPTY] BHd F71E 53
A W Algtetol = AR S S7HAIA 7748 7)1
2 BE A EA S8 F S Aol ARETHI)

S

3.3. WG FE=9| TEWL &d

WG FE=< I i L 2730 =23
3]
=

Nico (M) JWG (ug/ml)
BLK CON 100 50 25 10
SPT
— — — I —
B-actin

Figure 3. The effect of JWG extracts on the protein level of SPT.
The protein expression of SPT was determined by western blot
analysis. Nico.: Nicotinamide

20.00

18.00 F M Test group @ Control group

16.00

S N &
S o 9
ES TS . =

Tewameter (g/m/h)

Before After (2 weeks)

Figure 4. The mean change of TEWL by stratum corneum
conditons. TEWL was measured in relative humidity of 40 ~
60% and temperature of 22 + 2 C.

272 7% 11.367 gm*/holl A Als =E 310410
gm/hE YeRgom, Adse] A4 Als EX A
11472 gm/holl A Als X 5 9.137 gm?/hE e
o} TEWLLS 3348 7]5S DalFe AREA AlE
T 2T Afolol] BAITA S E fo)u|jt 2ol E
ek 4 AATHFigure 4).

oty 74 5o} vRAHo el o7t Moo=
AR 35 B ] ol i 8%
8Rlo 2 A3} 3k MRS 950 F21
I Ao 2RY W da 7o E4E AAlst
of JIAE Hoshs A¥o R Agstn, AT A7
olstyl op=d v 8l AL AEhrtel=o] Al
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Ginenoside STD
JEWG T0% EtOH
SWG T0% BtOH
JWGE 7% BtOH

VD1 A, A« T4 EXT 2015-10-19 16-50-15008-0101.0)
VD1 A, ] T2 20151019 )
VD1 A, A SSEXTI 20454019 24-15-291008-0101.0)
VIND1 = T80 SSEXTS 2095 10.15.21.1829K008.0301.B)
]

Ginenoside 5TD
JBAG 20% MeOH
SWG B0% MeDH
NG 20% MeOH

rt 22.3
Re/Rgl
[ VD1 A T SEXT 2015 10-19 15-59-151000-0101.0)
Al & = o
C ] Rb2
=0 fRa2 ;92 3 rt 36.65
: Rb1/Rf 2 Rg3

Figure 5. HPLC chromatograms of 70% EtOH extracts of wild ginseng (A), 80% MeOH extract of wild ginseng
(B) and ginsenoside stand (C). ginsenoside STD; ginsenoside standard, JEWG ; Jecheon wild ginseng, SWG;

Sancheong wild ginseng

3.4. IWG FEE9| TMAO|IE EAM

FEEC] 2 23, 2H)e] Atk
gelstr] feke] A=A E profile
43tk 10% g FEEI
80% WEHE FEES] A9 IWGHHA A Aol =

ekl gEsts) ], Al 428 A 2 F, 2016

Rg 29] 9Fafo] Bpx o] qhafabat
O & FRI= AT (Figure ).

o] A5 T3 AFAL gl A el KA
wafol=e) g S| Aol S HAF = AU

Q) B3} ghepol whE SPT H4slel mAE o



AFRepabite] A-Bo)EY ol 3
ol B3 27 A7t Bad Aow Audch

4.2 E

£ AFA = IWG FE=°] serine? palmitoyl-CoA
£ F3l Algtrtol = A& ZvliskE SPT 84 o
Ao W) mR= FFH o]E R e ®E 3 TEWL
€ =439t HaCaT keratinocytes?l| A IWG FE&
o] NIZAEE vX = FEFES gRlg 23 Hof 50
ug/mLe] FE7MA| A EZAYEE FFS VXA F%
a1, o5 A FoA 7P B2 HlEE EAL Q)
= Algbateol =9 Ao Qo] 7HE 8% TS &)
+ &4<%) SPT Tl o] W& gl A7 JWG F
ESES AT FollAM T JE=FH o thild o)
= =< g1kt =3 TEWL S48 53t
IWG FZE°] Aa+E &4 ¥4 a34& Yehle
& eIt ol B3l IWG &5 A W A2t
nto] & A& ST7HAIA 17 A 7)5o] A E

=3

- H

3 24 Zol A HetrlolSe] g ZHT Qe 2
Aye) A77) Wasid & AFE A
==0] HFE okl JRAE 4
W 87bsAol Qe Zlolet ARHh
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