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ok 9RA I AA Y 24 FRHeAE 7 GEA <l Z|Ho|) ohA] DA Fgle] A2
EYAEZ E 4l eZbyrgdo] kg WA %3] 8444 (epidermal homeostasis) & 4] 3}, 3] &2d4d 2 )4
71% 7F-H 7 F23F 7152 permeability barrier homeostasis®] & 082 QA AT} Permeability barrier homeo-
stasist= 2t S|4 o] FolxH o) et F-A5H7] Al w5 FushA A EH o ok sttt R3S sk
A ZHJAAEA] nuclear hormone receptor (NHR) 7} F41ell 9lo] T thefst A5 B3l Y5HUh o2
ZFA AN EolAQl vhlA = involucrin, loricrin @ trans-glutaminase 1 (TG 1) 52 43S F-42F S =4
W oobel 23] A FARL] AFYS SV T FFFHE 93 brick ¥ mortar®] A3 FX]ol 14 o
kS 3l o7 del Tl NHR 718 peroxisome proliferator activator receptor (PPAR) 9} liver X receptor (LXR)
9] activator/ligands”} 2]&2Q14F 5 AHAE, leukotriene, prostanoid % oxygenated sterol 5©] A Z thAla}g el A A4
A4 579 71l liposensor 2% G A2l ATk wEbA liposensorE< H| 53 PPARY LXR activator/ligandsE
| 7] 5o] Al olE)d IF-E xEgsto] XTI F-E 2| epidermotherapy @] @O EA A 7Hs
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Abstract: Epidermis is one of the most dynamic organs in the human body. Multiple layers of keratinocytes in the
epidermis continuously undergo proliferation, differentiation, and desquamation cycles, which is the bases of maintain-
ing the epidermal homeostasis. Epidermal homeostasis eventually leads to establish and maintain permeability barrier
homeostasis, the most important function of the epidermis. The permeability barrier is located in the stratum
corneum. Tightly coordinated regulations are required for the sustained normal barrier function. Extensive studies
have established that several nuclear hormone liposensors, including peroxisome proliferator-activated receptor a
PPARa, PPARb/d, PPARg and LXRs are expressed in keratinocyte. Activation of PPARs and LXRs could provide
a mechanism to coordinate the formation of the corneocytes and extracellular lipid membranes that constitute the
stratum corneum. Topical application of PPAR/LXR ligands to murine skin results in the increased expression of
keratinocyte differentiation-related proteins, such as involucrin, loricrin, profilaggrin, and trans-glutaminase 1, which
would stimulate cornified envelope formation. In conclusion, topical application of ligands or activators of PPAR/LXR
as an epidermotherapy would be a promising option to deal dry skin conditions such as atopy.

Keywords: epidermal homeostasis, permeability barrier, dry skin, keratinocyte, PPAR/LXR

T F A=} (e-mail: dgucsp@dongguk.edu)



2 Bt

2, w3 9 g7pago ] H&%ﬂ”ﬂ
A 3%9] 9] A (epidermal homeostasis) & 4] 3},
oFEI| U 1 (psoriasis) 2] 74-¢- ol@ g 93
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Bricks and mortar model 2 <& 2l )32 2 7k A
2o} Algpatel &, FEAEE 9 fE Ao R A
AEZE AAFToZ FA= ] Qi 19 71A T2 744
HAA LY B3} Ao Azy o] HE BilayS
AA e E = R e A9 G A
TG HETEsAAE 2dskeE thekst 1At

_:(::‘4

ShabEsks| A, Al 34 Al 1 . 2008
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o] #gof YEFS wrom et ZHA M| E (corneo-
cyte) = FHEws dAE AXHEA Ho| 2dE o] A
2 gAo] %’iL ]io]tq A ZU - A DL ot A
Hro = wjEd olaL thAl Altd Fo] TR |
AA At 2+ ‘%—0 PA 9 g RG]l 2pA s}
= ZAAE] 982 AA|AQl permeability barrier &
%EL—% St U5 A& = (lamellar membrane) ©] ZHE A
32 Afolo] FRbellA /P Aow ztERtY] fle Hash
T34 scaffold®] 9&-& skl UTH6] A FAMEE
sl Al wet SolAQl AsietA 5448 e
t}h o5 5o 7|AF2] M K59 K14 kerating 5
olF oz gt 37 MY EHA] o]= K13 K102
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icrin 5¢] A} CEC A2 |dehs 724
T FAATE ol TRE R HFEA AAAAT
v 98 s tes A FeARE w-hy-
droxylceramide?] -OH 7]} w1 2] amino 7]19] W&
07 o]Fojx]=d] o] AL trans-glutaminase®] 23l
Rt} Involucring 68 kDa2] HhthEoFe] whulzlo]
v CE @z 9] 5 ~ 15 %Z %}A|3}aL stratum spino-
sum layer ¢} stratum granulosum layer®] #3}ctAlol A
v ZHAZAAEZANA FA 3 ek S loricrine CE
9] 80 %E AAshs o AT Ao| 1 AR 38
kDa©®] ™ cystein, serine ~12] 1L glycine®] 2}7] 7, 22, 55
%s AHA 8= Al 543 3 E"ﬂ R

= A& 73 Ak Loricring] 7495 2484 A3
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Figure 1. Formation process of lamellar body and lamellar membrane in skin barrier[5].

LA Ao B A o= 22 ~ 247019 BhaAlER A
o] QtH4l. kA gEddatat 2 Ak
acylaceramide 5ol EAsHAA FH 759 A7
71l wlg- T3t dE-S sk Aol THHEA o=
A Aake] A A EAA ABFAdo] HA| X
st7] wiZell A5 Y FaEAY 95
EXH 3 AP ER {%E]% 2552 (extracu-
taneous origin) 2= Foll =5 J Q7| Qv 352
o] A A A Q) permeability barrier 7|52 9@slE thE
T AAEE s A4, S Algbatel s, FHAHE
gl Aol AR T Fo] ATl A AYFo®
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Lamellar body= Z7] 0.2 ~ 0.3 um<] ovoid FE]2] ¥

H] 5= (secretary organell) 24 3] W A= 7]
o]t} Lamellar body”7} A& o2 #ZHE Ty
3}7} A1 ZHE] = stratum spinosum layerel]l YFERLEZ] A
3 stratum granulosumolA 7Y o] A ECH
Lamellar bodyell&= <144 (phospholipids), 5324
ghrto] =
myelin) 182 =
So] ME gtog FujE & lamellar membrane . 5
H A 2HlE A TRRslaas, dE 50l 8-
glucocerebrosidase, acidic sphmgomyehnase, phospholi-
pase A2, neutral lipases 5ol &8l Alglnlo]l=, xhat
4 FYAHE T SEAAR g0 TS
et Frh(Figure 1), R Hol By npze
lamellar body®ll antimicrobial peptide?! human 8-
defensin 2%} cathelicidin LL-37 5% £A43= 202
A HArH4].

Y r+m 3

(glucosylceramides), 2~ 11w}o] 2 (sphingo-
FHAEH Eo] EA8) A o] & A A

SRED)

2.3. 2|4 d(Epidermal Homeostasis)
ol 74T A AL Pd

AlazolE 3} FRbE = S Tl Tl HEE

Sh(terminal differentiation) & #* Z4&5o= &2%
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A= o] 9 lamellar body 7} g8 o] &4kE 4= & 9]
Ul A14:3H AE vroz Bujxjma) Az o] & A)
2% lamellar body 9] HEFS 18] AMEA FAE la-

mellar body”7} 25 Al el Yrebu=e] ©F 30 minel
A1hae%H 6h 3 43 AUz s 5= 2
o] #ZE Ut} Lamellar body 2] 42 Alghvfo
P AEE 183 AWAke] AEHA Eis o) R HE] 9]
7ol srbEojof b HA R EI]ofx
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2 g 37 A ] o] Tk
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2.4, BI|SAAM THEOIX}

oo L=

I 5-GH 7)o ool AHE A stratum gran-
ulosum AEE 57} lamellar body S #H]3F0] A7)
o B Al#ehe YA 315 22 79 (homeos-
tatic repair program)& 7}g3tch &3 8] (homeos-
tatic repair) & A|ZrelA H= AT = Catt o] R
TSl Mkt Faiakz g ity GH 7] so] £
W ] o] SUeFHA] GEo] 33| 9] 7R FollA
22 Z 0 72 o] F3H WA stratum granulosum A3
F99) Ca”* ol F =7t WolA Al ¥ Zlo] lamellar
body #H]E %3t 13k A= Helrh wahA tape
stripping @} o] FAGHENS o S o F
o| A Ca®* & % 3te] stratum granulosum A3 5] 9]

Ca™" o]|2FEE FAAAFTH LBY #ul= dojubA
= o7 r Fdr}8-10]. o] Bl [L-1e T& 7}
AM e =2 T2 Ao} oy FH o] &9 &

uietaldEehe] =), Al 347 Al 1 &, 2008
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IL-6, TNF-o 9] A5de

]'"Cl)‘—}:v/] R oA A EHEA B
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3 glow o]Fo] IR TFol nX= Pkl st
theFet Bavh Ftel] MaiE A QI 7], NHR 7he-H)
PPARS} LXRE IHFdA FHGES stz Ut}
[19,25]. PPAR< thyroid hormone, retinoid, steroid
hormone “12] 3L vitamin D2 &A1 e} 2 I =4
Aolw DNAC] & oz A7) S8l retinoid X
receptor (RXR) %} 37 heterodimerE ©]Ft} PPARs
& 574714 (ligand) ol o8l A stE]= AARIALEA]
Azl S, 3 9 HAREge] #ojskeE fHRE X
Aty &, 7149 dgoZ PPARS A&} (core-
pressor) & 2] Al7] 2L Al 849 1A (coactivator) = U
Ash= Feeha Waks AX Aakzd5-9] (promoter)
o PPAR-responsive element (PPRE)E 7}A1 Sl
SAFAA ] A 2ATH6]. PPARCE Al 7HA
o]’dAl7} EA8t=dl PPARa, PPARb/d 131
PPARg7} A0t} 27]. o] & oA =2 A ExE 4
e A7 vE 54S 7 ey ¥
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o]Foj X1l Utk Zett HEelli= PPARO]
L7148 &) 954 permeability =4, T
A, B35 LI E T 2 43?‘;1]«]
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A FA O B #efshs Ao w2 Rt NHR 7¢
+4d PPAR®} LXRY activator/ligands® <83 &&=
#e1xt 5 XML leukotriene, prostanoid ¥ oxygenated
sterol 5] AAdArTgolA FdE ALFEA T7
o] 2 liposensor 2= LA a1 QT 26]. o] Hlol] Zd A~
HE ke RS 288kt #oske steral
regulatory element binding proteins (SREBP) &} Al&}m}
ol Agd el Aot Ae A 2835 serine pal-
mitoyl transferase (SPT) f+32Fe] ¥glo] ¥ u]2] zh4
PAAIEEE] B2 AElol whet ddo] 2 E A 3T
S A ¢ A9 skal QvH 6], whebA
liposensor5< H]E3 ©]E9] activator/ligandsE< I
T 7)ol AdlE ofEd T theFst I 5FAS A5
AZA ] A 7hs7do] & W okdet 71 s A sEE
2ARAE G Aol we- Avka & 5 itk

2.5, HI|ghed HEO|Me| AzulF ZHa|get

— 0

251 IF2AEHE ALSS RIS M

Az AE J8l AFEEE AdS SR oE
7 &2 yre] B = Utk AA, petrolatum (WHAR),
lanolin, beeswax 53 22 non-physiological lipid& =
Z3l= Aol ol XA lamellar bodyZ ©]%]F A
S A AAZ g7te)] AW S P st FiRe
s ge 9SS "ol SEFOE perme-
ability barrier homeostasisg& & HA| 7= 752 AA 7]
gk 4= glvk22]. 23]8 WA A7 EE A
= 292 Uehls 202 Helth 4, 94 zhd
=9 AMEZR|ZQl skin physiological lipid mixture
(SPLM), = Algtntel=, FHxElE, Adaks 35
EAskE vl gol] 2 IR Tk 5ol oy
A Aate] 9)3hd SPLM 2419 A AL v &
2l 7t Zo MEL AFuE Feke] stratum
granulosum layer®l = ZAFJAEZE 7 & A
3 ] lamellar body® AEE 11 474242l lamellar body
TH S AX ZHAE Ato] F7bel lamelar mem-
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2HE AAFIAELE HAEEH= A ZAAdEC] perme-
ability barrier homeostasis -+l 7|3t = Qlth= o
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TR £ F 1 35o] AZsHA AslEA %=
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¥ SPLM®] stratum granulosum layer®l] 1= 2234
Ao Egsto] A GFYAE W2 755 23t
= 254 (membrane transporter) 0] ¥ Ak
o5 5o At o= FATP (fatty acid trans-
porter) 3! CD36, Zal|~HE F%5ol:= LDL-1 receptor
Fi= SR-Bl ol #olshs Zlow deAvH2r]. 1
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Hol AAIE AL AT 26]. 2lEdAake] 49 PPARS]
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o= AFAQl S| EAF VAT in vitroo] A PPAR &
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2.5.2. Epidermotherapy : HI|EAMZHECIAE ALESt
= HYI|SIHM

Algkrto)| = So] £3¥ SPLMS A4 EXsh= thil
o] ZtAHMEE A=3F] permeability barrier ho-
meostasis®ll £&& T A AFHS 522 424Y
JAIEL] Fslol] HolAQl v A S0 vk S FIHA]Y]
A aAlEe] el wol Ruwa gl 44
o= k= bricks and mortar 32| 3| F-gHo] &
S FrABA A E I FHE7] $I8A = perme-
ability barrier®] 4l vg A dute] P24 3
7}A] skin physiological lipids®! Alfrlel =, S AHE
gl Zto] A sk v)gef gk FsiE ofof gt mgh
olell ZX|9A brickell sFE = xS} ol 43
3= W ZAQl keratin, loricrin, involucrin %! trans-
gutaminase®] ATPAAE A Qo TFH S U5
o] Foj & of sttt kA 7]t upel o] o] gt 3}
235 o|F= AV #AJATL  liposensor]
NHRel| olsfl =3¢t} o]5 NHRES 722 50]4
ligandt} the SA9AER Ed3A] 71 2y 244
FAAZ7E AR Fe S AX g ow vt
A7) es AAstAl 7] WEEo R AsletA el wskE o
o 71t} ¥& &9 PPAR/LXR ligand& vkl 24
M A3EAY vk I el Taxstd ZHd Y
AAES] B3R @A) involucrin, loricrin, profi-
laggrin @ transglutaminase 12] W&o] 713t} ol
o HAFTT7H= IR Fx2F 2% CE 39S
=232 2 ZPA A E9) lamellar membrane?] 7% A
Atolefl E2]4Ql AFS o] FA| to] Aast & ¢
A3t} A9 PPAR/LXR ligand®] # 2]+ skin phys-
iological lipid?! Algtrte =, Fe|~HE 9 A4k A
de 7Y @ AR ow ZAAYPYAEY] la-
mellar body %¥°] Eout] FAlel lamellar body +H] %=
22153 B -glucocerebrosidase?] @A o] 3z o
2 barrier homeostasiss FFAI71A @t weRA
PPAR/LXR®] &4d3h= vF4H o 74 2491 brick
I} mortar?] BHE FAHAA #BA0E A=
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ZA2po|tH19,27]. 3 PPAR/LXR ligand® &&=
cholesterol sulftransferase®] &4 72 A Zd 2 H|

EAH0E S FHsit) ZHAHELHCEE X
3 ol A dAR & 4 Sl @7 (desquamat-
ion)o] Ao dojuh=d TS FE Zow 4y
Fok. 38 PPAR/LXR ligand®] 2ol 2] Z7}e A
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=91 oxidized cholesterol 5 LXRE &/ 3}A1# o}
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I ol £Este] Hofzl Arpgo] By 7] AlZEkal §l
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Sk olEVAE SAR A At HaE v 28]
Jeu FEERAt 5 tekst XAk ojn] HE Ao
2 NG ERE Wo| ARgEoA gtttk =it
o] Ag7)xo] PPARS /41t 1734 9 lipid
nutrition SHelA AlFA ol = WA TSk oA
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