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Abstract Artemisia fukudo Makino cultivated, under general soil conditions, was evaluated for its
skin-related functional activities to determine its potential as a functional cosmetic ingredient. The
aerial parts of 4. fukudo collected from Hampyeong, Jeollanam-do, were freeze-dried and extracted
with hot water at 55°C. The resulting extract (Artemisia fukudo Makino extract, AFM-E) was
assessed for in vitro whitening, anti-inflammatory, anti-wrinkle, and moisturizing activities. AFM-E
inhibited mushroom tyrosinase activity in a dose-dependent manner, exhibiting a maximum inhibition
rate of 52.59% at 100 pg/mL, suggesting a whitening effect by suppressing melanin synthesis.
AFM-E also reduced nitric oxide (NO) production by up to 75.64% in LPS-stimulated RAW 264.7
macrophages, indicating anti-inflammatory activity. In UV-irradiated human dermal fibroblasts,
AFM-E suppressed matrix metalloproteinase-1 (MMP-1) expression by up to 50.53%, implying
anti-wrinkle potential via inhibition of collagen degradation. Furthermore, aquaporin-3 (AQP-3)
expression increased by up to 119.01% in HaCaT keratinocytes, demonstrating moisturizing activity
associated with skin hydration regulation. These findings indicate that cultivated 4. fitkudo possesses
multifunctional properties, by simultaneously modulating key skin-related mechanisms, including
melanin synthesis, inflammatory response, collagen degradation, and water homeostasis. The results
support the potential of AFM-E as a functional cosmetic ingredient and provide a scientific basis
for its further development.

Keywords Artemisia fukudo Makino, tyrosinase inhibition, anti-inflammatory activity, anti-wrinkle
activity, moisturizing effect

1. M2

[

A A2 YL 2R toket SET BLE Fow, F154 FHE AqRA AQH
1A R A&H 08 FEUT It S(dremisia spp) o]|T A% A F shiw, e vl
3 Sopxjo} N do] We] Rusi] AFHOR 4§ Y ok AR BEEo] & Thid 21420l
ThLee 5., 1992). %0]= Tho¥at v 35HE, Sehiiol= @ A6 o] shad Ao FejA
qlom o5 Are sl g9 @ A2l 243} BelE 715S e Aos Buso] g}
(Kim 5, 2012; Seo%} Yun, 2008). 3t & 552 o2 HE 7 I A2 E-E5 o] ¢or
olg} 7 % AT AR tokst A7 N&Ho g 2auo] Sk Zu|&(drtemisia fukudo
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Makino)2 =+5}iH( Asteraceae) 4:&5(Artemisia)O] &ol= A&
2, A%oleis BerkYoon 5, 2007). 2|28 Sy cioh
9 Fe NS FHOR AL AR YA Ao, X
T Q78 B W BAARL) ZANHE AL sl
SelEEA Ua B 8 714 442 88 750l &
di=flon E5F A |42 A FHl&4a vl asto] AT
DT P SRl FARE A Hole AoE HilE
AUrHKang 5, 2024). 3, SPE AFoll A= B A8
A & e AA-AE FH Ao digh TAalo] A&H e
S7kokal Qlow, gAlst 9 I} ol BF 13t d i
W &7 Do A B5= A0l 71HE o e
Ao} F8/d0] ZZEIL Qirt. ofd we} B 7|54 A
AAE A Aol T3t A7t Eds] XP= T 9o, 9
g2l vl F2ago] AHiA o2 22 HA Aol tigh 4:H]
A ASE EIF F7Foks FA|0ItHKu 5, 2025). S FH|[%
ZE52 Y5tsE g 3] (Korea Cosmetic Association, KCA)
9] SVFE AEAFA “Artemisia fukudo Extract’ 2 5] = 0]
0] SHE U2 Aol 7K53 4ol o Zujzo] 3t
AE AQoA €82 4 e AxF 7R 71 IS
oJu|gtet. oyl 8% tCE o mE I APATE2
£ BEEA B 99 55 B7tol 5t B0 giREL
& Y ARE deE o7 g B 353 SPHL
H - 2435 At Ao s REJE AAold E5] bR
4 g7 g 1Rt 7|2 8% BVt Are 7154 A=
A9 & 7S wddhs o 83 A7 " fi =
5 3o A&H g kEE= 7|He R, ALA(UV), B4
AkAZ(reactive oxygen species, ROS), 954 AIEZIRI 5
9] 2420 oJaf Atsld AEHAVE GEE Y, o) Wabd woh
A, S &l o7 A V)5 Ast & thdet o F w3}
A 2. ol=gt o i 3t IHAoA tyrosinase B
Z7to] w2 dabd AJA £, matrix metalloproteinase-1
(MMP-1)o] 9Jgt Zebdl £3fl, A5 m7HEZ e nitric oxide
(NO)9| #&=3t A4 5ol 8 7|Ho= Afste AR &
A Stk WEhA o5 AEE FAl] AT 4 = AA #
A 2Ae g7 7154 PEE Aol Slof 8%t A+ A
o] Hth(Ho 5, 2022; Kim 5, 2011; Yoon &, 2013). F3}
AQR 7 7154 A9 AAH BES Ao Aol o
4% gisl E40] FoUHo] ZRAh A 1S A9 A
Al71 9 2 270 et A7 S Aol HedE ¢
Ao, Al 2704 BikE HEe AEoR #Est 9 o
ZF AAbo] 7hssitke Aol AtH(Guelifet 5, 2025). wHEhA]
Aut FAA(L) 27004 e 2H%o i ¥ 55
HH 0 2 HEShe AL 7154 E A2 A4EA A
& 7Fs8< B7oke dl o] 8% 9AR & 5= Qi o9
£ dFoMs dut SBA)ONA AEig 2H%S AR

e
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w3 o, g, FEAM @ Bg 59 13 B

2G5S AAHOR WS, A ARRAC 71540

et ek 2AE Susto A 71 SE 24RAY)
_g. S

2.1 AgNE ¥ F559 HE

2 AFolAe Hetde oA Al SHl%-s 790l A
25t} g A2 ALGAT). A AlBs sEE B 4
Hsjo] £ 9 0| UL AT 7, £712 AT 70°C
511(DuoFreez U300, DATHAN, Wonju, Korea)ol] E345}iT}.
o|& FZZAZ7](LP50, llshinBioBase Co., Ltd., Dongducheon,
Korea)E o]&slo] AxsIAth AZXH A. fukudo Makino A|

L 24 9 s 3 2300 ARSI A, 29% 9
2 UF 557 LY FEAHE 0|85t 100°CoA 6417t
Fystgion, o] o)A 3eH 584
29g ‘Z84 FE5(distillate aqueous fraction)’Z A 2]}
S} o]F, FAART 2U% B 10 gol oF 232 100
mLE 7}5}0] 55°CollA] 3A17E B3t G 55 o9t ol
ZFZ2% 89S oTR|(No. 1, Whatman International Ltd.,
Leicestershire, England)Z oji}slo] IAES AASIA, o}
g sEAZ] inviro AEHHE ARE AESHSITh

22 =4 &g

£ oM 8% FE2EY I8 B34 7% &5
st7] flote] v, e, FENA 9 BEFo| gt 4714 in
vitro A8-& 4Pt

2.2.1. Tyrosinase &4 Xolg =

o8l §5& H7Fol7] Y5t mushroom tyrosinase@} L-
tyrosine ©]-&3} tyrosinase 4 A5l AHS St o,
FHHEL2ZE kojic acidE ARSI e g5dos
sodium phosphate bufferg AR&5}%1 17, mushroom tyrosinase
o} L-tyrosine, A|dEES 27 713t & 37°Cof|l A ¥ESAIZ
t}. ¥3 & microplate reader (SpectraMax i3x, Molecular
Devices, San Jose, CA, USAYE 0]&35}9] 490 nmoJA TF=
£ S5kl Tyrosinase 2/ A& AldEES Ast
] ko e tjZ(non-treated control)] SLEE 7|E0
= ALt on, FAE di279] a4 45 100%= 2%
oo} Ak&stoict
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NO A oA AL £330, ME E4L MTT assay
£ E3) sttt FAHYRFECZE nordihydroguaiaretic
acid (NDGA)E AR5} MEE 96-well plateo] E35}0]
org3sIAZl &, FAE] tZ(non-treated control) LPSQ}
NBEAS Aol ke FOT HHAAL, AE HE U2
o2 LPSTF A H(LPS-treated control) 22 A5}t
o LPSE 30 ngmLe] 5E2 Azsto] NO AL G5t
, ]‘ég?:lé SR AFsto] 24417 B HESAIZTE v
TR T ASHZ Griess A|2F §HEAIAH 540 nmoflA] S
£ =751 th NO A4 GAE(%)2 non-treated control 9]
712 NO A 58 BA3JE &, LPS-treated controli-2 7|&

olo ]:I

il

3
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5 /M 252 B7I67] fIsto] Q17 4ROt 2 (HDFn)
£ o]&stlon FHNERTCEE adenosines ARE-SHIITH
Az UVQ2 Jemys 2ARE & APEHT FdzE
(adenosiney& FEHE ZZ|5to] 6A|7F 5t 37°Co)A] BHEA]
ZHH(Kim 5, 2025; Ko 5, 2024). o|F NILE $sto] T
AL FE511 BCA assay® 3 & SDS-PAGE & Western
blot E4-8 4~395}9c}t. Western blot 240)= 12} FA|Z anti-
MMP-1 antibody (sc-58377, Santa Cruz Biotechnology, Dallas,
TX, USA; 1:1,000)2} anti-B-actin antibody (2859s, Sigma-
Aldrich, St. Louis, MO, USA; 1:3,000)5 AR&5}%0H, 22} &
A2 anti-mouse IgG antibody (62-6520, Invitrogen, Carlsbad,
CA, USA; 1:3,000)5 A&5lth. Matrix metalloproteinase-1
(MMP-1) & 432 Image J softwareS 0]-&5}0] A ZF3l5}%
o, B-actin— W& 2707 ARgsto] B A5ttt MMP-1
e AA&-2 UV-treated controls-?] MMP-1 2Hd
o8 APESIYlTh

FEZ 7

2.2.4, Aquaporin—3 (AQP-3)
B 8535 B7kel] Hote] 17t AP E(HaCaT)yE
o]-g-5to] AQP-3 e 37t agE € 91'5‘}“‘3} AIZE 6 well
plate"ﬂ 751 MSAR] & AEAS SEEE AYst
31 37°ColA] 6A17F 53 H}Q’J At 98 T2 5 Trizol W

< °]&sto] RNAE #2513, £2|H RN
premix (K-2041-B, Bloneer, Daejeon, Korea)E AR5} cDNA
£ SHA5HT) o]% PCR premix (K-2602, Bioneer, Daejeon,
Korea)s AR&519] PCRS 4~3513t}. AQP-3 primer+= forward
5-AGACAGCCCCTTCAGGATTT-3' ¥ reverse 5-TCCCTT
GCCCTGAATATCTG-3"E AR251%1. 0™, annealing temperature
+ 56°C, cycle 4= 30 cycles, 5% AN29] F 7]+ 226 bpitt.
Y5 dz+0=2 ARE3SH GAPDH primer= forward 5'-TCCA

o 57t 5%

L A S RT

1- OO
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TGACAACTTTGGTATC-3' ¥ reverse 5'-TGTAGCCAAAT
TCGTTGTCA-3'E /\]-9-5}01 O™, annealing temperature= 56°C,
cycle 4= 25 cycles, 2% AFE9] F7]|+&= 471 bpHAT}. PCR At
E2 2% agarose gelofA] A7|YSsle] WHEE AESIH,
AQP-3 I Image J softwareE ©]-§-5to] H3lstqitt.
I F7HEE 2T ofH] HEEE YEhH

57 24

HE AY A EPH0E 33] £ AAL viggo s

Y+ EZ WA (mean+SD)E LRSI, 2 k.L 7+ zjolo]

5t SAEAL one-way analysis of variance (ANOVA)E ©]

&oto] £33k ¥, Tukeyd] thEH| 7 (Tukey’s multiple

comparison test)S AASHATH EA A 8942 p<0.055 7]
TOoE Weskeith

3. Zit & 1
2y Aol 22

A bd (melanin)S Wb Ao E(melanocyte)ol| A FHE
AR QA0 2RE HES Hosks Ay 9T 5
ol Aow d#HA YrhKwak 5, 2010). L2t} Heldo]
HEsHA YA w7 &

247 49 /0], 22 2 Az
WA} 2L 1R AL oL FITE T2

3.1. Tyrosinase

/.= 0T
Hglo] HrhRoh
2} Hwang, 2012). Tyrosinaset= Bzhd /449 A G4 A
L-tyrosine2 L-3,4-dihydroxyphenylalanine (L-DOPA)Z &
31A)7]21 o]& DOPA quinone O & AFSHA7| = HH-3-2 Z&uf|5)
], o]’ A2 Fof HFH o= defdo] BAHH(Lee 5,
2024; Park¥} Jeong, 2012). Tyrosinase &9 24 ojf=
Zhd Al ARl kS m|x]7] W&o, nj¥ g% Hr}
oA Fa3t A x2 EE 1 Qtk(Park 5, 2021). o] me}
2 Lo A= mushroom tyrosinaseZ ©]-&-5}o] FH|& 2%
=9 tyrosinase 4 Aol AE H7F6IAH o] tyrosinase
4 Aohe S AEVS A2 B BA ETnon-
treated control)®] T4 AL 100%=E AATI0o] AF&35190
o, ojof] wat AT R 0% AoiE&2 el 1
27, FH% FE2ES FAY dE27 4| tyrosinase B/
09];(4 o7 AAok= Ao E e TtHFig. 1). 2H|& 525
2 3,10, 30 ¥ 100 ug/mLY] sEof|A 2+ 27.50%, 34.79%,
40.70% % 52.59%9] tyrosinase &4 A& LEMIOH,
= F7M wE AsjEe] Fkste Ade EAth EL
tyrosinase &A4J0] T|3t one-way ANOVA &4 23}, 5ot
7t Aol BAALE FOISHATHE(S,12)=131.5, p<0.0001].
NFEHOZ Tukeyd] UM RANES 29T A3 BA2
27T FANZFEQ kojic acid X2, 181 EH]& 2=
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100

Inhibition rate of
tyrosinase activity (%)
wn
o

Kojic acid (pg/mL)
AFM-E (ug/mL)

Fig. 1. Inhibitory effect of AFM-E on mushroom tyrosinase
activity. AFM-E was tested at 3, 10, 30, and 100 pg/mL, and
kojic acid (14.21 pg/mL) was used as a positive control. The
non-treated control group, without AFM-E or kojic acid treatment,
was included and presented as 0% inhibition. Tyrosinase
inhibition (%) was calculated relative to the non-treated control,
which was set at 100% activity. All values are mean+SD (n=3).
Statistical significance among groups was analyzed by one-way
ANOVA followed by Tukey’s multiple comparison test
[F(5,12)=131.5, p<0.0001]. Different letters above the bars
indicate significant differences among groups according to
Tukey’s multiple comparison test (p<0.05). AFM-E, Artemisia
fukudo Makino extract.

& A 7t tyrosinase B4 Alsf&of 59421 2to]7F &l
EQlom, 7 3 7 A= Fig. 19 FAF AR YE it
s, FAYRFEOZE ARESL kojic acide 14.21 pg/mL %
oA 66.63%2] tyrosinase 24 A& YEM AT Kim &
(2017 28|% F5=0] tyrosinase B/ Asfe} oA Hetd
AL G908 AT B 1S B 9tk 2 dFofA
T tyrosinase B4 Ao A= o]t 7]E9 A+ At
oF fARRE 743k Holw, 8l &80 nW AXE g8
& e 7FsS A 0% HEo|, E TR &K
princepsys WO R 3 Ao & FEE0] tyrosinase
EE % JEHoE JAsh=s AR HirH HE glom, o]
= & T Avto] A4 ujd S4] HAgo] S AlARI
(Kwak 5, 2001; Oh 5, 2025). T}t £ 9= mushroom
tyrosinaseE ©]-&3 T4 0| B7F Ayo|Bg, % Wahd
A wsht T {AA dEo] gk 371 HETL o]Fold
O Hoh FY2 dj4o] 7hed Ao R AZHEn

3.2. NO 44 o =z

¥S(inflammation)Z 2} A=olut B4 E40] et A
Hro] ¥k3-0 & t)AJA| E(macrophage)”| EAJStE|HA] tfoF
A=A W7 AEE 4o g HolHt LpSo| o5
gAstE AAEE XS Ag F27F @445HE] 0] inducible

mot pol b
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nitric oxide synthase (iNOS)2] &&o] Z7}5l3l NO2| H =35t
AAJo] SEETh(Jangd}t Kang, 2022). T AAE NO= g
WSS ZTAP|T 5 27 £4S SUIE 70 954 o)
AR ZH-gotm, DRoA= T A5, 34 4 g &4
YA BEo] Q= Aog HET Qltk(Koo 5, 2023). w}
2hA] B oA LPSE L% RAW 264.7 ThAA| o] A
NO A4 oA ants 97 #E 7|2 AEE &8sfo] &
B4 3589 D4 WIARIATE 204 £EBE 100 pgL
ST MRS U A ekaton, ofd wet 7] 8%
37t GANA Bk & vhg WS Flsk] g dAH
23849 AYOE 3, 10, 30 L 100 pg/mLY] & HYS
285199t NO A AL LPS-treated controli-2 7|F
o2 AF&5}9) 0w, LPS-treated controlitS 0% AAE=E L
ERYIQic). 2|4 2252 3, 10, 30 9 100 pg/mLY] S0
A Z¥ZF 19.55%, 32.69%, 47.12% D 75.64%2] NO A A
28 Uehiglon], 55 3710l €2 iAol F7Iske A
<= HthFig. 2). W, FANEFCE AMESH NDGAE
0.91 pg/mL ST 65.06%2] NO 44 82 ehfgl
th. NO 474 A&l gt one-way ANOVA &4 A}, 7
7+ Aoz EAH o=@ 9olslATHF(S,12)-443.8, p<0.0001].
AEAHOR Tukey?] g AHE 293 23, 2 A2
o 2 NO A4 A&l -9l Afol7} gRl=lon, +

100

Inhibition rate of
NO production (%)
o
o

0

LPS (30ngimL)  + + + + + +
NDGA (ugmL) -  0.91 - - - -
AFM-E (ugmL) - - 3 10 30 100

Fig. 2. Inhibitory effect of AFM-E on LPS-induced NO production
in RAW 264.7 cells. AFM-E was tested at 3, 10, 30, and 100
pg/mL, and NDGA (0.91 pg/mL) was used as a positive control.
The non-treated control group was used to determine the basal
NO level, and the LPS-treated control group was included and
presented as 0% inhibition. NO inhibition (%) was calculated
relative to the LPS-treated control. All values are mean+SD (n=3).
Group differences were analyzed by one-way ANOVA followed
by Tukey’s multiple comparison test [F(5,12)=443.8, p<0.0001].
Different letters above the bars indicate significant differences
among groups according to Tukey’s multiple comparison test
(p<0.05). AFM-E, Artemisia fukudo Makino extract.
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SR Fig. 20 B4 FAE UERAI). ol2ja Avks
Hl% £22o0] LPSE S8 AAENA NO 4T B

o= =

Zd1= 31ghEC] INOS A% HES JAotAL Alst
A uiAf AsAGE HZE Ao ZH NO BAS 1A
el B st E5] Artemisia < A1E0= E2HE 0]
, Mg AAFHZHRE 5 ot A2gd E40] EiH

> [y o sy
(M ox (o
o
o
N
i
ol
ol
N
Jr
oXx
filo
>
>,
&
&
FH
ol
z
5
ol
~
S
)
N
lo
>,

RAW 264.7 tjA]A| oA LPS A=of 9Jsf &/J3}% NF-«xB
4 MAPK 455 AAsto] AF vH3= A2t 202 By
O™, A princeps &%= ESE LPS F-= NO A4} iNOS,
MAPK 9 NF-«B ¥&Z AAok= A& UEHTH(Kim 5,
2021). &0 Artemisia gmelinii &S FE7 FA| NFB/
MAPK Aedd A2E 245t 45 W= g3lste A2
& BIEHKim 5, 2022). o]t APAT Aiks S
o, 2 Aol Rl FH|% 259 NO A A dak=
Artemisia 4 AE9] A5 T LA TSt 71E Hio A%
BRS84S EATh ot B AFE LPS 4= NO
A oAl et 712 Bk ATE AT AR, 2ujz 2
229 9 B BHS DAL AR HAT 5 A0
% INOS, MAPK U NF<B 2 Qo] that 27} =7}
o|olxith P el Wgol T UG Bt AT
A2 Ao yriHr}

4 AT o] gt

BEE fASHs 4T FPech 21U k37 APEAL
A A= k2d A8 29 #37 X

=, o] Qlsf FFo] == AR LA 3UrkRoh 5,
2021). S Eef FHolA MMP-12 g A 0=
Bajlots 29 742 8o, MMP-19] 33t dde 2
¥ W 2 FAE Fste] BR g9 Aot d F5 A4S
5k 2oz HAFA QIokKim -5, 2024). ]9 & A+
oAM= Afot oA FH% F5=9 MMP-1 23 4] &
IS BRIk Aot E JEE A 2 30 pg/mL7HA]
L 995t flEEAJo] vhelbA] @9Fot 100 pg/mLofA oF
11.90%9] AlE=/do] ZRI=Ict. o]o] whe}l & AfoA=
HlEo|d =4S HAgsidA 27 5% SN fa
WS HE gRlsty] St 9AH Aq2d9 Adez |1, 3,
10 9 30 pgmLo] & HPE HHsI5h UV 24 &
MMP-1 H&E F7etglou, EHl& 255 Ao &
= 3710l weh MMP-1 B3 $Eo] fasts FFS Ed
(Fig. 3). 2H]& 2ZE2 1,3, 10 9 30 pg/mLo] SEojA

u
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UV (2 Jicm?) - * * & + + +
AFM-E (ug/mL) = = 1 3 10 30
Adenosine (ug/mL) 3 - - - - 5 100
MMP-1

wow D Geud GN Gl SR .

factin | oy oo e ow T o= =y

MMP-1/B-actin
o
o

0.0

Fig. 3. Inhibitory effect of AFM-E on MMP-1 expression in
human dermal fibroblasts. AFM-E was tested at 1, 3, 10, and 30
pg/mL after UV irradiation, and adenosine (100 pg/mL) was
used as a positive control. MMP-1 expression was normalized
to P-actin. All values are meantSD (n=3). Group differences
were analyzed by one-way ANOVA followed by Tukey’s
multiple comparison test [F(6,14)=1146, p<0.0001]. Different
letters above the bars indicate significant differences among
groups according to Tukey’s multiple comparison test (p<0.05).
AFM-E, Artemisia fukudo Makino extract.

Z¥7}F 12.79%, 25.25%, 43.80% L 50.53%2] MMP-1 ©d
AgS Uelen, 5% 7o whet JAl&o] F7ksk= 4
S Bt} E3S one-way ANOVA E4 21}, A 5L
ME MM BHE BAHOE f93 HolE vehhoint
[F(6,14)=1146, p<0.0001]. AF=AHC & Tukey®] THEH] LA
B 20T 23, 2 A2l 2 MMP-1 3 52l §oj242)
Hol7} SIRIEIZLom), 7 2 O Fig. 3o B AAE Lieh
WSte. T, PR ALBT adenosine 100 g 5
oA 60.78%S] MMP-1 4 o14] f3ke Ltehfgict. ol
ot A= FHl% 550 AFoM|EA MMP-1 E3@ T}
A 93-S AT 7Ms40] 1SS HoJE}. ESE Artemisia
4 5123} 1 o) 4ol 1% w3l M BAE BES

Ehfith= B E50] Qle} Kim 5(2025)00 ©JstH 4. princeps
9 BEL W HGOMECNH MMP-1 84S oAetT 2
2l S F7HAIA Fdt RIS Hol A0E HuEo
o, Artemisia vulgaris WEhE FEE2 TH9| F&Ado] Higt
25 E319 A 8 T 29 v SIckPark 5, 2008)
ol2|3t APATLEI & AT ZAE A 1T o, IH&%

FERE FEAML BUY /1% AE F Shiel MMP-1 %
2 oA ZiolA] ol TS 8ol Aog Wt hil,
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AFM= ﬁ%"}*ﬂioﬂﬂfﬂ MMP-1 &4 4| 835 &
on s 2220 2244 B BHS Fagoy
% procollagen F+= collagen A|EQ} 722 71491 H7H7}
P, % FE2E9 AL 1 858 o 4

AAZCcz A9 & S Aoz 7Hd

HOEOE.EGEF['E

34. AOP-3 & 57} 51
W3O S8 YA FAGNE SE NS olFe %

Qo o Tgel AQP-I} ERT TS S AL
e ot AQPIE ZFAFAAE WSl 1% ] SE
e ug RAI0 Bojglul, 1 wo] 2T A% U 7
Z 9 49 7|5 Asrt fEEE AR BEI QIrk(Kim
5, 2016; Song} Kim, 2020). |23t F-& il2jsto], E A
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Fig. 4. Effect of AFM-E on AQP-3 expression in HaCaT cells.
AQP-3 expression was normalized to GAPDH. All values are
meantSD (n=3). Statistical significance among groups was
analyzed by one-way ANOVA followed by Tukey’s multiple
comparison test [F(3,8)=480.1, p<0.0001]. Different letters
above the bars indicate significant differences among groups

according to Tukey’s multiple comparison test (p<0.05). AFM-E,
Artemisia fukudo Makino extract.
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