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Jegeun Han', Min Ju Kim?, Hae—Jin Park®, Kyung—Ha Lee®*, Seong—Soo Roh®

1 : WONIL BIO, 2 : Research Center for Herbal Convergence on Liver Disease, Daegu Haany University
3 : DHU Bio Convergence Testing Center, 4 : Department of Molecular biology, Pusan National University

5: Department of Herbology, College of Korean Medicine, Daegu Haany University

ABSTRACT

Objectives : Agrimoniae Herba is a herbal medicine widely distributed in Asia and contains flavonoids including
catechin, quercitrin, rutin, hyperoside, and quercetin, This study aimed to investigate the anti—oxidant activity and
skin barrier function of different solvent fractions (Hexane; methylene chloride, MC; ethyl acetate, EA: n—butanol,
Bu; Water) obtained from Agrimoniae Herba,

Methods : Anti—oxidant activity of different solvent fractions obtained from Agrimoniae Herba was investigated
through total polyphenol contents, total flavonoid contents, 2,2—diphenyl—1—picrylhydrazyl (DPPH) free radical
scavenging activity, and 2,2'—azino—bis(83—ethylbenzothiazoline—6—sulfonic acid) (ABTS) radical scavenging activity
measurements, Then, filament aggregating protein (Filaggrin), Type I collagen, ceramide synthase (CERS) 3, and
CERS4 were analyzed to evaluate the skin barrier strengthening effect of different solvent fractions obtained from
Agrimoniae Herba on UVB—stimulated HaCaT cells,

Results : As a result of measuring total polyphenol contents, total flavonoid contents, DPPH free radical scavenging
activity, and ABTS radical scavenging activity, antioxidant activity was found to be excellent in the order of EA )
Bu ) MC ) Hexane ) Water, As a result of measuring mRNA gene expression of Type I collagen, Filaggrin, CERS3,
and CERS4 after UVB—stimulated was applied to HaCaT cells treated with different solvent fractions obtained from
Agrimoniae Herba, it was found to increase significantly in the Bu—treated group.

Conclusion : Our findings show that the Bu sample obtained from Agrimoniae Herba has excellent anti—oxidant ability,
which increases Type I collagen, Filaggrin, and ceramide synthetase in UVB—stimulated HaCaT cells to control the

skin barrier improvement effect,
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w37 AYHA A wRe A AL
A= TEE FH oA, B 9 9] AZ g Ast 5o=
A71A H= WA =3ket oo 5027 E 9 i 9o
olErhe-g A "t B3] o A, 4F o F
3 59 372 d8f AYA L A er FH 8 Fol
FFS HAA Hol dA E 7AA Hed 25 A 2
718 R S Ao Ho| AxF, ofET 59
B8 gy a2 it QIzke] mR ZbAEe 9g o
o3 A7l= 7IAAE &4 Hdd D ALY AU JARER
R SESHE 13 YOI AT Sfoi, AU
EAFS FAF AU G 2GskE 7152 T 2pelAo]
o wR7F &44EE EHO 2% Eo5A Hed o=
5 A3 84 AAR oloAA HH A FRE e
717 Aok, mabd A% wR S e oR SRS
A Aol Fa% a4ty & 4 ok, o] =
o5 g 75 -] anFQl AALA o] TAlo] ot
A1 Qe FAel,

e E (Agrimoniae Herba)= A1|1} (Rosaceae)ol &3H=
thAA BEx9l JAUE (Agrimonia pilosa Ledeb,)?] £5ES
Az ASR Mhukes Fosh ek, fREka, BIE
1H#1Y 85 AU glo] AZRE wgill, AR R, M,
MR 2545 3 22 WIfET JEE, PEEEd T, MEEEs
59 Aol AHETY, fefFEo| = catechin, quercitrin,
rutin, hyperoside, quercetin® Z< flavonoid Ad+&o°] &
fElo] Yt o] HRES PAT U FIZ B} Ak
deiA o0, B 22 g 7 B A,
54 4 22 a3, YUA27] a7} eole az Fol
=g a3, A T 27) A4 B 53 2L e A8
A77} Eiﬂ“t}“’”)

2 dFME HHFE 7780 2=y 4 ¢ o)
e i’é"ﬂ KHT‘P EJ—P% v w3}7] Q3| in vitro AP A3
R 710l o] H st Hpo|t},
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1. A3dA=
Ago] AMEH #HFEEE @HF2A  (Yeongcheon—si,
Korea), %93t (Seoul, Korea), Z3teF% (Gimhae—

si, Korea), F&o9F% (Yeongcheon—si, Korea), 3HEF%
(Hwaseong— si, Korea), 252 (Seoul, Korea), A4k
%% (Sancheong—gun, Korea), 4ZZAAE (Seoul,
Korea)) oA L3t FaFo 2 st AEStqct & A
ol A4E sodium carbonate,
3—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyltetrazolium
bromide (MTT), hexane, quercetin, Folin—Ciocalteu's
phenol reagent, n—butanol (Bu), dimethyl sulfoxide
(DMSO0), sodium hydroxide, 7 mM 2,2 —azino—bis(3—

ethanol, gallic acid,
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ethylbenzothiazolin—6—sulfonic acid) (ABTS), ethyl
acetate (EA), methylene chloride (MC) ¥ 1,1—diphenyl—
2—diphenyl—1—picrylhydrazyl (DPPH)< Sigma aldrich Co.
(St. Louis, MO, USA)o| A #+3tgth. 183 L—ascorbic
acid, Trizol-reagent, Maxima cDNA Synthesis kit, SYBR
Primix Ex Taq % aluminium chloride== Thermo Fisher
Scientific (Waltham, MA, USA)oA F+J3dle] AR5t}
AFo)A AHESE HaCaT AlZe S=xAZF23 (Seoul,
Korea)old Refwrob AMgatgon, AE wjofo] Age
penicillin, fetal bovine serum (FBS), phosphate—buffered
saline (PBS) ¥ dulbecco’'s modified Eagle’'s medium
(DMEM)-& Hyclone Laboratories Inc. (Logan, UT, USA)
oA st AMESHETH  Filaggrin, Type I collagen,
ceramide synthase (CERS) 3, CERS4 gene2 Bio—Rad
Laboratories, Inc, (CA, USA)o|A F£d35}e] AH3SFH T

2. AR 5% 2 HYE A=
Ethanol 1,000 mLo] %% 100 g2 4
A7t mgt 2&& o]gdte] 23] vhE &3}
BE FJARRE AHEE] ATt 1
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6 87%). 919 W& Whuste] L8] A
= %E%E ethanol 225 5387 g& 3_2]51_5-]_9&1;}' SR
FH ethanol FEEE THFTE 5 F Hexane, MC, EA,
Bug ol§sel eRqoR pustAn, 4 paEse o4
e 55718 A kel 4 £YEY TS g5y
o (Hexanes 11.36 g; MC, 4.42 g: EA, 4.29 g: BuOH,
7.26 g).

anf
= o

3. Total polyphenol ¥ flavonoid ¥

Folin Ciocalteu's®] B'HES A|&9] total polyphenol 3
< A8t THY, WA e—tubed] 100 pLo] #EFE §7]-8u)
HE3) 23} 10% Folin—ciocalteu’s phenol reagent 500 L,
7.5% sodium carbonate 400 ulLE 2x & 533 5 3087k
W 235te] A7l & UV £33 =4 (Infinite M200,
Tecan, Minnedorf, ZH, Switzerland)Z 765 nmol|A] &%

E =A3st9 . Gallic acidE standard® AFESIH oW,
feFE 77189 2= W total polyphenol TF< mg
gallic acid equivalents (GAE)/g2.2 YeRY At

RFE {718 &EE Y total flavonoid A
Aluminum chloride® AFEEH vl o 2 ZA5gcH? WA
e—tubeol 100 L9 #IFE {7189 EIJEL 10%
aluminium chloride solution 20 gL, 1M potassium acetate
solution 20 pL, %% 560 pLS Y 2 &3t 5 3087
0e AT A2 WAL F, 415 nmol 4 FHEE =74
3l9 Tt Querceting standard2 ARSI oW, HEFEE $7)
gu] BEFE Y total flavonoid THHFS

equivalents (QE)/g2.2 YeR) T,

mg quercetin



4. DPPH free radical scavenging activity

Blosis W& AMEStY #EHFHE |7]40 E£&E9 DPPH
free radical scavenging activity2 FstAoH?, HzdE=z
A T f718H 2£8E 100 ¢Le 60 M DPPH &
100 pLE 96—well plated] Y1 3027t W& 2pgste] WS
AR F, UV 2FBE=AE A3 540 nmoll A FBES 53
St4th. L—ascorbic acidg§ FANRAIGFLE AHESFAT
1%, fEFE 7180 EIES A7 g2 22y &
FEE 50% JA k=t 2ot feFE f7| 89w EEEY 5
T & half-maximal inhibitory concentration (IC50)2=

reh L,

5. ABTS radical scavenging activity

feFE 7780 EE=9 d4isksS E<lstr] $si ABTS
radical scavenging activityZ $48tgtk?. 7 mM ABTSS}
2.45 mM potassium persulfates 33+ & WS 2143}
oF 15417 B2t BES-A]A ABTS'E WHE th, ethanolol 3]4]
3ko] 415 nmol|A F3= 0,700,029 ko] SA == ABTS
SAE TrEoFU I T ABTS &9 95 pLot =R
SN E fEFE 7|80 EYE 5 uLE 96—well plateo]] €12
ZF 23ete] 158 A7l & UV B33 =42 415 nmollA
=5 =43}t L-ascorbic acidE FA T RA|FO 2
AHESEATE I %, FE §718H EYES FUMeHA ¢
2 FFEE 50% dAst=d Tast EHFE {78
EEE9 FEE [C52E VeI

ol

6. A Zul ¥

10% heat—inactivated FBSI} 1% penicillin %
streptomycing Z§3t DMEMo|A HaCaT A|ZE w93}
frt. 37T, 5% COp 27stollA st M2 F4l
O RAE A4S fastr] Yste] 0.05% trypsin—EDTA
solutiong A28t} AZE F{AX] th2 Achul st

7. NZ BEE

HaCaT NZE welld 1x10° cells® 96—well culture
plated] 180 pL. BF3FaL 24A|17F 5 vj¥Fst ok, 5=
(1, 5, 10, 50, 100 ¥ 500 pg/mL)E 3|93 FEFE F7]&
W) EEES At 2417 viFstatt, RS feFE

Table 1. Primer sequences used for PCR analysis

s ol 9 R gy jA w3t 21
7181 EEED Y% FY FHFFE AT & 5UT

2702 wigFstylet, 1 &, FEH wiA 2 wASHL 5 mg/mL
o] MTT 8% 20 pL H7FEE 4XZE 5t sl 4
AN7ZF &, ujoFRS A ASEL well ¥ DMSO:Ethanol (1:1)
150 pL.E 718t ALoA 308 uHAZ § UV 835F
ZAZ 550 nmollA FFEE S5 AZ 2L
Fw {718 BIE MU £V

(%) 2 UER A,

8. Type I procollagen ¥ filaggrin

A|ZE 24—well plate (5% 10" cells/well)o]l
Azt Fof vjAE AAT F PBSE 23] A ¥t
A& F7eFAT 24X 7F BiFEt o FEERE 3
7180 EES A F 4817 F<t viFstATh 1 ok
HjoFHo] UVB 312 nm (20 mL/cm?)¢] A=F& 713t4aL,
collagen®] &2 Type I procollagen ELISA kit (Takara
Bio Inc., Otsu Shiga, Japan)E AM&3to] =435}t

HZE 24—well plate (1x10* cells/well)oll B33} 24
Al i FsiETE, 1 &, Wi E AAE F PBSE 23] AlH

3 5 FERPMAE 2715 24A%F et Fof HEE

T T2
B3k FEHFHE 780 B ES AT F 48A1%F B v
stglet, wiFde] UVB 312nm (20 mL/cm®)E A=3 &
Filaggrin ELISA Kit (LSBio Inc., WA, USA)S A3}
FFS S5

9. Quantitative Realtime PCR

Trizol-reagentE AM&3}lo] total RNAQ] Bttt
M—-MLV RT5 X buffer 8 gL, 10 mM dNTPs 3 puL,
10,000 U RNAse inhibitor 0.45 gL, 50,000 UM-MLV
reverse transcriptase 0.3 uL @ 50 pmol/xL oligo dT
1.5 uLE B33t total RNA 3 ug@t £31sle] 40 pLo) Fu=
A v ST GAHAR THE(A complementary
DNA (cDNA)©]| 5% green Go Taq flexi buffer 4 xL, 10 mM
dNTPs 0.4 xL, 500 U Taq polymerase 0.1 xL ¥ 25 mM
MgCly 1.2 pLE &35ttt 1 of2, Filaggrin, Type I
collagen, CERS3, CERS4 ¥ A—actin S-&AE<f djgt 20
pmol/uxL9 sense primer?} 20 pmol/pL2 antisense
primerE 22 5 PCRE AAIstH 2™, ZF primer?] 7]

A DL Tablelo] Ye ATt

Primer

Sequences

Filaggrin

sense (5" — 3') TGAGGCATACCCAGAGGACT
antisense (3" — 5') CACTTCCGTGCTGAGAGTGT

sense (5 — 3') CTGGTCCCAAGGGTAACAG

Type I collagen

antisense (3 — 5') GCCAGGAGAACCACGTTC

sense (5 — 3') TGTACACGATGTGGCTGACA

Ceramide synthase 3

antisense (3° — 5) GCGTCCATCCAGCATAAGA

sense (5 — 3') CACCCCCAGGACTTGTTG

Ceramide synthase 4

antisense (3 — 5') GGGCAGGCCAATGAATCT

sense (5" — 3') TCATGTTTGAGACCTTCAA

B —actin

antisense (3 — 5') GTCTTTGCGGATGTCCACG
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10. SAEH

Ao AHEE ZHEL mean+SEMOE HAFIGOH,
t—test® HFE AAISt FoE p0.058 A F94d0l
Atz syt

m 2 I

1. Total polyphenol ¥ flavonoid ¥3F

Ao AM-E #EHFE F7]89 EEE9 total polyphenol
4 flavonoid &S &43}E ). Total polyphenol &% (mg
GAE/g) 273 A1}, Hexane 58.46+2.16, MC 99.68+0.68,
EA 354.95+0.38, Bu 282,90+0.98, Water 42.21+0.30
o7 A on (Table 2), total flavonoid & (mg
QE/g) XA}, Hexane 15.86+0.25, MC 66.20+0,23,
EA 49.88+0.29, Bu 50.41+0.05, Water 8,45+0.2722
UrERgtth (Table 3).

Table 2. Total polyphenol content

Sample Total polyphenol (mg GAE/g)
Hexane 58.46+2.16
MC 99.68+0.68
Agrimoniae Herba EA 354.95+0.38
Bu 282.90%£0.98
Water 42.21+£0.30

Table 3. Total flavonoid content

Sample Total flavonoid (mg QE/g)
Hexane 15.86+0.25
MC 66.20+0.23
Agrimoniae Herba EA 49.,88+0.29
Bu 50.41+0.05
Water 8.45+0,27

2. DPPH and ABTS radical scavenging activity

Aol AHEE #FE 77189 £EE2 DPPH ¥ ABTS
radical scavenging activitys® Z7A3}%th. DPPH free
radical scavenging activity ICso (zg/mL) X231}, Hexane
14,57+0.51, MC 23.24+0.30, EA 2.81+0.09, BuOH
4.74+0.09, Water 27.04+0.452 &A= Qo0 (Table 4),
ABTS radical scavenging activity ICso (zg/mL) &3 23},
Hexane 46.59+0.17, MC 32.86%+0.53, EA 9.69%0.13,
BuOH 14,20+0.16, Water 115,67+0.7822 YEGTH
(Table 5).
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Table 4. DPPH free radical scavenging activity

Sample DPPH ICso (x#g/mL)
L—ascorbic acid 1.06+0.01
Hexane 14.57+0.51
MC 23.24+0.30
Agrimoniae Herba EA 2.81+0.09
Bu 4.74+0.09
Water 27.04+0.45

Half—maximal inhibitory concentration; ICso. All values are represented
using 3 independent experiments expressed mean+SEM.

Table 5. ABTS radical scavenging activity

Sample ABTS ICso (¢g/mlL)
L—ascorbic acid 3.23+0.03
Hexane 46.59+0.17
MC 32.86+0.53
Agrimoniae Herba EA 9.69+0.13
Bu 14.20+£0.16
Water 115.67+0.78

Half—-maximal inhibitory concentration; ICso. All values are represented
usina 3 independent experiments expressed mean+SEM.

3. M= AEE

A7FGE ZHAAEZQl HaCaT MZEA HeiEs g7]&u)
B3 E9 A JEE 5341, Hexaned] %% 10 pg/mlL,
MC2 A4 50~100 pg/mL, EA2] 3% 100 pg/mL, Bug
7% 100 pg/mL, Water®] 7 100 pg/mLoA MZ=4E
Rolz) o= o A7 T2 Ueiyz|o] g3y A 7

574 F7tell AT =8 2ASH (Figure 1).
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Figure 1. Cells viability effects of solvent fractions obtained from a
Agrimoniae Herba extract in HaCar cells. All data are expressed

mean+SEM (n=3). Significance: ***10.001 vs. DMSO group
by t—test.

4. Type I procollagen ¥ Filaggrin $=F

Azajgdola  FFE {7189 BIYEC] Type I
procollagen®} Filaggrin Ao v|X&= F3S ELISA
kit AM&ste] ST (Figure 2). I 23, Aoz
A= W UVBw# vlwste] e 4718 £9&5 A
e ATl Stk AFel UERen, £3] BuF
g 2olA UVBZY A% Rl Type I procollagen
28.59%, Filaggrin 20.87% 2|3 7135t A2 Uet
et (p€0.05).

5. 93 =F A9 Hd

1) Type | collagen 2! Filaggrin

A9 Mz} it §7) 80 HEES 22 Hele 7, Type 1
collagen ¥ Fiaggrin mRNA FAX AL EXA3cH
(Figure 3). Type I collagen®] A}, Z]—ﬂ/\‘l o7 2=+ e
UVBw-#} H|wste] WaterZd MCE2 AL fedrs /7]
| £¥E HYFEIA B %57}0}% Aol YER
ou, E3] BuZ A4 UVBZe H&dF B} 29.41%
oAl F7kete Aoz vt (p0.05). Fiaggrind

oF o w8 gy A 53t 23

23}, HexaneZ i MCFZ A3 BE FojA UVBZ Hrt
FdFo] FUkstEen, Bugd F$ UVBZI Bl
27.69% frofstAl wdFo] S7kshe A AT + YAt
(p€0.05).
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Figure 2. Effects of solvent fractions obtained from a Agrimoniae
Herba extract on the Type | procollagen and Filaggrin levels in
HaCal cells. All data are expressed mean+SEM (n=3).
Sianificance: *{0.05 vs. UVB aroup by t—test.
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Figure 3. Effect of solvent fractions obtained from a Agrimoniae
Herba extract on mRNA expression of Type | collagen and filaggrin
in HaCarl cells. All data are expressed mean+SEM (n=3).
Sianificance: *{0.05 vs. UVB aroup by t—test.
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2) Ceramide M2 4

AT fEFE /780 BEYEE 47 A ¥
Ceramide &4 8 #5491 CERS3¢} CERS4 mRNA &%}
drel-g 243519t (Figure 4). CERS39] Ay, RE j3FH
7181 £8= ATSolA JgHdez A= -2 UVBE
Ho ko] Frtstg e, 1 F Budd MC3o] UVBE
Hoh 247} 19.05% (p<0.05), 20.63% (p€0.01) F2J8tA &
71t Ao 2 yelygth CERS49] BHa# X3l B E futher
7189 & Asol4 UVBR B} ddsgo] F7lst=
Aol U on, 53] Budd MCEo] UVBE Bt} 742t
15.07% (p<0.01), 8.22% (p<0.05) F<J3Al F7F3t%ct,
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Figure 4. Effect of solvent fractions obtained from a Agrimoniae
Herba extract on mRNA expression of CERS3 and CERS4 in HaCar
cells. All data are expressed mean+SEM (n=3). Significance:
*X0.05 and **1{0.01 vs. UVB aroup bv t—test.

V. :]_’— iE]_
SR QAR Fbg R $se AW SEe £
A, AR 5o 9% s W YU Pelshes

4zl Ay g8e P wBAHLS cholesterol,
ceramides ¥ FE|XPAoZ FAHE Ti A2 SR
AN ER TAHY ZHAZ] 93 7|5o] ZgHg . a8
Z10] QF e YR JAFoE sty mi 44359 &40
TstA dojuA =HH mE AxF, XE F4 Hol, 27
52 99g 5 Ag®,

olof & AFoAE= FHFE 7718 £EE F4ss
Aol ZAFR A g Rz A 23] HaCaT A2 v|X]=
o523 Jj A mato] st Gopm gt

ARSE AEF A= Tofst 45 13 AEE F9 o
B8 Age] Wdo] gL n|XE Aoz gEA Y. o]
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R 780 E8E9 4SS Bty $3) total
polyphenol ¥ flavonoid €%, DPPH % ABTS radical
scavenging activityS &35tk Total polyphenol 23},
EA ) Bu ) MC ) Hexane ) Water £2.2 3o =4 =4
o, total flavonoid 23}, MC ) Bu ) EA ) Hexane »
Water €22 YEth DPPH free radical scavenging
activity %321}, EA ) Bu ) Hexane ) MC ) Water <22
Uelhten, ABTS radical scavenging activity &3 A1},
EA > Bu ) MC ) Hexane ) Water &2 2 ZAE|3it} o]Ale
AANES =359 S 4 EA ) Bu ) MC ) Hexane » Water
+£0 2 FFE 78w EYE P 43 A 2l
3

ZrAAN Q] HaCaT AZOA HEHFE F7]-8u
EYE A7 & &S &4 27, Hexane 10 pg/mL,
MC 50~100 pg/mL, EA 100 pg/mL, Bu 100 uxg/mL,
Water 100 pg/mL A sZolA NZ54 Uehtx] g7l
o|% m R JjA 754 Bl HHF w2 AAsH

I % HaCaT Ao M AR =& Fo] fFE
7181 EEE9] u2ge AH aag dotRgttt, mf 9
F=2 4 ggo| B#oFtE= collagenS o EE= UE 2=
=3} Gofl o8] FAFFe] FolEA HP. old e 37]
S EIES 247 A% HaCaT A|E AL A &
¥} Y Type I procollagen A%} Type I collagen
mRNA §342 #d-E B4% 21, A9dE RAE sty
F43t collagen %S Bus AToA F-stA S7HA
7= AL R Yeyit

HRgEe A3 #2 @9 (Collagen ¥ Keratin)a}
Filament ¥ T3 (Filaggrin, Involucrin ¥ Loricrin)2]
2o 2 FAEE o2 24 B Fa% IS
kY. o] F Filaggrine w5 & {7 Bagh Ad 2
ARl FFE F71o o7 75Z FAS= 7MY Fa%
Qo olo] wjore U M4 mRNA SAA HHL
4% A3}, A AH-E 2AFSE UVBTH B2 dte] Bugs g
oA FYeHA F7tste AL Flstdh

Ceramide= Z}8%5 A9 1484 F U= gt ¢4
AFEE YL o] g7 28 §Xo F43% 9 g
273 olo] ceramide FAdel Tolst= CERS3% CERS4
mRNA 27 SdE E4% 2An, M AR g
ceramide® BuZI MCHF: AZE {9 S7HA7= AS
AT 4= sl

olgigt ABES THAREH, HFHE 78 EIEES
BE 959 Ak YT 9oy 1 F EAZT BuZol
7PE $3en, BusY A AYgH AR AS5E w2
HaCaT A|Zo|A Type I collagen, Filaggrin, ceramide &
AaaE ooz 7 A 57849 A ans AUz
UE AL R Atrdt gy S0l AlY 22 AoE
et EAZ-2 T30y o h4kst §42 B AdS 33
F714Q B4 e Ba4o] de Ao s uddr



v.3a &

= =

2 AT = FEFE f71 80 EEEY dHAteeT Ao
A2 A28 RZAA L HaCaT o] u]2)e o5z
WA mate] dfsto] Elstgon, oh2a 22 A7E AU

1. &FE |7189 EFEY FAssE S5t Al
total polyphenol ¥ flavonoid ¥, DPPH % ABTS
radical scavenging activityS &3t 23}, EA ) Bu )
MC > Hexane y Water €22 #iFE G740 23
E9 FAsks 43 AR YET

2. HaCaT Ajz9] WEEL o8] HE9 Hexane 10 pg/
mL, MC 50~100 gg/mL, EA 100 pg/mL, Bu 100
pg/mL, Water 100 pg/mL ] FEoA A2 54
AYIL A o= AL R YegT

3. HEFH f7]8 EEES 747 AT HaCaT Al
AL ZAFR AFE & F Type [ collagen £33
21}, Bug HolA F9stA S8k A Elst
Aok
AR .

-

4, X3 Filaggring %3t

s Z7hskedet,

23, Bus AHZZolA 9

5. Ceramide §A4 & A<l CERS32} CERS4 mRNA &4
2 2 23}, Budd MCE A EoA §-9sA 2d
o] Z7Fh o= ekttt

ANH o2 fFE |70 EYE F Bus2 8 3
Ashs& Ao BN A AR =8 HaCaT Aol A
Type I collagen, Filaggrin, ceramide §AAALE F7HA|HAH
98 AH ERE 2YFE Ao ArT

2ALY 2
o] A& 2023WE AF (TP eFHEAT)Y o=

AT A9 wob +PHUFUT (No. 2018R1A
5A2025272).
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