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Abstract

Purpose: Chrysanthemum indicum Linne (CI) has been used as a
traditional medicine. Although several biological effects of CI have
been reported, the precise role and function of CI as nutri—cosmetic
and cosmetic materials remain unclear., Therefore, we prepared water
extract of Chrysanthemum indicum Linne (CIW). And nutri—cosmetic
potential was discussed through evaluation of anti—oxidant, anti—
adipogenic in 3T3—L1 cells and regulatory function of skin fibril—
related genes in human skin fibroblast (HSF). Methods: The anti—
oxidant activity of CIW was evaluated through metal chelating activity
and reduction potential, The cytotoxicity of CIW in 3T3—L1 and HSF
was evaluated by MTT assay. The anti—adipogenic effect of CIW was
examined by Oil Red O (ORO) staining and microscopy observation
in 3T3—L1 cells, The mRNA expression levels of skin fibril—related
genes in HSF were analyzed by reverse transcription—polymer chain
reaction (RT—PCR). Results: The anti—oxidant activity of CIW was
increased in a dose dependent manner, The CIW treatment up to 100
ng/mL for 24 h did not affect to the viability of 3T3—L1 cells and HSF.
Thus, up to 100 pg/mL of CIW was chosen in cell-based assay. The
treatment of 10, 50, and 100 ug/mL CIW significantly inhibited 3T3—
1.1 adipogenesis by 5.17%, 72.80%, and 104,09%. In addition, up—
regulated mRNA expression levels of skin fibril—related genes such as
fibronectin and type I collagen a2 (COL1A2) were observed in CIW—
treated HSF. Conclusion: These results suggest that CIW has the
potential as nutri—cosmetic and cosmetic ingredient which possess
anti—oxidant and anti—adipogenic effects.

Keywords: Chrysanthemum indicum Linne, Skin, Anti—oxidant,
Adipogenesis, Nutri—cosmetics

Introduction Zat Ao AA f-8] gz A2 superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GPx), L&
Aal oYRE PAkst= A o] YEs) JOJ g of W 1 glutathione (GSH) 53} 22 g4t} wo] wlAUZ 9

RO QFHAT QAfA 2—-3%2] Aba
(reactive oxygen species, ROS)1} 52| 2t Z(free radicals)
2 AgE e g2#A QrHZhang et al., 2016). ROSE 217
O] theFet Aty Fofl WAsh, A2 A% 9 A Ag
o 8% IS kL YukQl 29| S FAR A

o BEERe, A G2 eheize] AT aakeh o) A4
o] SFYAA AeHY 2EdAS sk, 1 23 o,
wer), 223 gkt 28 ghdAge) 91lo] | 4= SlrkSalla
et al, 2016), wetA] AW fe) Sz S AR pEo
2 §AN)E AL WAAIE csien] Fasic
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TS F SRl Bk AXHo] A=skA S E AJHE
Y=ot duty oz FALS AxHo] AlF 25% o1, o8
30% ol 7% v|rtol2tar gt HIgkE o] A5} 44| €]
E4t3 AdHjolH, o dREEF, A2 di, 283 1EUS
Zgele WAREEe) fa gt Avkgo] Qo ATt A
S YA E 4= JTHKim et al., 2014; Park et al., 2008),
drtr o2 kx| EAsh= FAAWA| Z (preadipocytes)
9 AEA S AHAE B3l (adipocytes differentiation,
adipogenesis)& B3l A& APAER He S Aoua
adipogenesisg B0 & 2Est= A2 HTRS o E= X
F757] 9J8l 88t FtoltHCho et al., 2015),

Adipogenesis= ZALA|ZAA AFAZZ B3dt= AL
2, theFst AARIAHtranscriptional factors) H -A&pe]
ol 93] &= tHJeong et al., 2005). Adipogenesis 17
%<9t CCAAT/enhancer—binding protein B (C/EBPR)2} C/
EBP&7} 2719 ¥ =31, Fo]o] peroxisome proliferator—
activated receptor y (PPARy)2] Br&o] oJ3] AWhA|E Esl=
71531531 Folo] C/EBPar} W= tHLee et al., 2015), w
2hA] o]2gt adipogenesis & AIA 02 2Hsk= A
H|gkof 2 Z A5 Ao §lo] Fa3t Ak 5 shtolrt,

HREE IA #9, ¥, 223 HeAHe R LA
of e, &9} A= F=2 FH A, elastic A,
proteoglycan @ glycoproteindt -2 7|22 AddtHKao
et al., 2016), AHe] =gt A E vy} AT F¢ o
9 WA Aol Af Autolla] o ke g o]oj|
= AR DR 72 HIE 2 Bet opzh, A
4 W Eaf Atolo] ExtRel s AF=RZ T =35 =Y
o Qloh T3 Tegh WshR o] 32 S| ES A4
she, w5 o] 125 FIAA i ey Fepd
234 5ol #A8AY FFE HAHKnobloch & Kraemer,
2015; Mohamed et al., 2011), 2211 25 A= 9] 7] 9]
T8 FHRAEA 1R FHE FA5Hs 4TS 51, Type
I E2H0] QIzk m%9] oF 70-80%% F45taL YrhAgren
et al., 2015). & Hf +2E 5k IS st
@S fAISk Hl §lo] fibronectin®] Hg E3F 251t}
Fibronectine Al €] 7|8 A& F vlE=pl Sda2x, o
Fo] wagdat 22 Bt oA Fa3 TS sk AL
2 92A thde Sousa et al., 2014), FZol= A=A o
AL 7HEA AH R PG AHE 7164 A=
o] Mo tigh dA7F LS| XY=L 9l o (Royer et al.,
2013), oI5 83 v|87]541E 9 IHE Aol digt ¥
o] =t}

B2 Ao AMg" Fsle] EF 5 Z=H(Chrysanthemum
indicum Linne)& 23} (Compositae) =+3}+<&
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(Chrysanthemum)©°l &3l= tdA 2E S 2 luteolin,
apigenin, 12| cumambrin 52| A2 EEE 23sH=
Aoz d#A YthRyu et al., 1994), 7=+ 23} &2 A
FTHORE ThFe WeHE Ao u¥8 o, 18| ghere]
7t ool A HE, A, WA, 2= dE 5 o9 7t
A 7Y A o 2 Az AR Ao R dEA Stk
(Wang et al., 2012). 7r=r¢] A2 #ste] o5
¥ Luyen et al., 2015), &¥Z(Luyen et al., 2015),
(Kim et al., 2013), 281 A (Shunying et al., 2005)
ol 71 EuE AR, v]87]5AE 4 3HE 2249 7
o] thgt H7h= mlulgt Agolot,

wEba] 2 Ao Y] AR B4, 3T3-L1 Al
4] adipogenesis A& X HSFollA o245tz FA7
A3t fibronectin ¥ type I collagen a2 (COL1A2) §-3#}2]
dof| mjR|= FFE EAste] =] v]87154E 2 3

22 B 7/l Hsl BT

i

o

Methods

124

AlSII=Z

H A3 o) A5 7H=(Chrysanthemum indicum Linne)2
3-7-3tef&(Changewon, Korea)ollAl +dated AMg-3F3iTt,
3—(4,5—dimethylthiazol—2—yl—2,5—diphenyltetrazolium
bromide (MTT), 3—isobutyl—1—-methylxanthine (IBMX),
insulin, dexamethasone (DEX), Oil Red O (ORO), 181t
chloroform& Sigma—Aldrich Co, (St. Louis, MO, USA)]
A Felstg e, AlaEaieF Soll ARSE Dulbecco's Modified
Eagle’s Medium (DMEM), penicillin—streptomycin, fatal
bovine serum (FBS), bovine calf serum (BCS), 181
RNase—free water—= Welgene Inc, (Daegu, Korea)ollA -
sto] ARgSESTE ORO FAR el AR 2—propanol, 12|11
dimethyl sulfoxide (DMSO)+= Junsei Chemical Co, (Tokyo,
Japan)oll Al F3t82H, formaldehyde:x Bio Basic Inc,
(Markham, ON, Canada)ollA %3ttt RT-PCRo]| AR
% AccuPower® CycleScript RT PreMix® Bioneer (Daejeon,
Korea)o| A, TRIzol®& Life Technologies (Carlsbad, CA,
USA)OlA dste] ARSIt 2 Adol ARSH AlZF<l
3T3-L1 AL A EF23) (Seoul, Korea)ollA], human
skin fibroblasts (HSF)+= American Type Culture Collection
(ATCC, Manassas, VA, USA)oj|A] £oF o} A3}t

= x
AzE g3e BAT F, 24" @) 10859 B
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CIW Treatment

Post—-DM Nomal—-Media

3T3—-L1 Confluence I

Adipocytes differentiation

Figure 1. Scheme of 3T3—L1 differentiation and CIW
treatment.

DM: differentiation medium consist of FBS—DMEM, 0.5 mM
BMX, 5.2 uM DEX, and 167 nM insulin; Post—DM: post—
differentiation medium consist of FBS—DMEM and 167 nM
insulin

7¥ska 121C¢olA 20 min B¢t 7FEsk &35 o)F
Whatman No,2 o2& o]-gste] oj1}3t F 23-5271%7]
(PVTFD—10R; Ilshinbiobase, Dongducheon, Korea)S ©o]-&
sto] AR AZ F —20Col|lA BAsHHA o] & Ao AL
|3llt}, A= B FE2EY F& 5&®%, w/w—dry base)
F= A 2 FAC digk Az F A FAY HEEE UE
ol 41.9% (w/w)e] & +&5 HAth, o] U= E FE=
2 CIWE E7|5Hth,

w

=,
[=]

i

Zz|0|E! Ed(Metal chelating activity)

We| 54 Z#o|d 42 Mariana®] W& 45 W3
sto] ARESFEtH Mariana et al,, 2003), CIWS 10, 50, 100
183 500 pg/mL FEE FHSol =21 §4 200 uLet 0.4
uM CuSO, €9 200 pL.E & Aol £t 1 £ 0.05 uM
caleein €9 100 uLE go] oA 4lolFsion FFEA7]
(GENios; Tecan Trading AG, Salzburg, Austria)S ©]-8&3%
o] excitation T 485 nme} emission I 535 nmofA &
B =5 S48 oFF AT A2 8HA] %= calcein &
HO| RS 2T o2 sto] CIWY 55 Ao’ 4%
of control)2 AT,

Q

4, gt3l3(Reduction potential)

CIW<] 282 Aruoma?] HHS 47 #Fste A5t
FtHAruoma et al,, 1998). 10, 50, 100 223 500 pg/mL
=9 CIW £ 40 uLefl 10 mM phosphate buffer (pH 7.4)
o =<1 100 uM CuCl, €94 20 uLe} 250 uM neocuproin &
A 80 uLE ) HolE & AofA 1 h Bt BHSAIZIT B

Solo] T35 microplate readerE ©]-83}o] 454 nm I}

http://www.e—aijbc.org

27 2 2520| I27ISAS X SFIE AYRNO| 7K T

ol FF=E stk 23 g2 Cu''/neocuproin®]
extinction coefficient (7.95x 10°M lem )& AME3lo] S5
ZRE AR Cut'e] TE2 A SL8S EAET

5. MZH{2K3T3-L1 X HSF) X X|HMIE 25}

3T3-L1 AAYAZE= DMEM HjR|o] 10% BCSL 1%
penicillin—streptomycing &7}l 37C, 5% CO, &7
A HiFEIQITE, 3T3-L1 Al 9] XA &3k} CIW A=
Figure 19 UeRHQITE 3T3-1L1 AALA|Z} A28 F A
o 100% AekE WE Day - 28tal E7|8Hgth B3 HiR|
(Differentiation medium; DM)S o]-&35}o] X|HA|E B3-S
=3 Y2 Day 02t B7/)5loH, Halgr Wizl 10%
FBS®} 1% penicillin—streptomycin®] &7Fe DMEM Hjz] o]
500 uM€] IBMX, 5.2 uMe] DEX, 2183 167 nM¢] insulin
< E345}te] Day 0F-8 Day 2714] 48 h &<t A2jstgion,
B39 x & v x| (Post—differentiation medium: Post—DM)
L 10% FBS9} 1% penicillin—streptomycin®| 27}1= DMEM
vz ol 167 nM 2] insulin¥+& F7}5}1e] Day 20| A] Day 4714
AMESHGITE ©]3 DMEM =0 10% FBS} 1% penicillin—
streptomycing H7}3t F Day 4914 Day 67H4] AH&5HR
o Day 69 ALAME B35 FE5FAHFigure 1). RT—
PCR £42 $J3t HSF Al3£= DMEMHR]S| 10% FBS9}F 1%
penicillin—streptomycing 75l 37C, 5% CO, E7 ol A
2t} iR S A sk

6. MTT assay

3T3-L1 AlZ 9 HSF AlZojA CIWS] AlEZ54E B7}
&t7] 918 MTT assays AAISIITE 3T3-L1 AlZ HSF
o] CIWE 10, 50, 100, 200, 400 28] 800 ug/mLe] F=
2 24 h 5% A &, PBSo &3 MIT AeRS HF5
% 200 ug/mL7} =S DMEM HjZ]o]| 3]4ste] 2712 37C
incubatoroflA] 1 h ¥ttt ¥kg-o] ' & vjA|E 3]
A AT DMSO 300 ulE H7ste] 29l formazans &
A7 & 96—well plateo]] 100 uLA ¥ o] microplate reader
(VersaMax; Molecular Devices, Sunnyvale, CA, USA)E o]
&ste] 570 nmolA FFEE SHSA oFF AR A2 E A
QRS 313-L1 A|E9t HSFO| FHEES gR Lo 319 AlE
573(% of control)Z B7I3I3Tt.

7. Adipogenesis XN Tt

CIW7} 3T3-L1 A|3Z9] adipogenesis o] ojw3t A3
< AR gotEy] $5te] ORO RS T3l 7138
o}, CIW+ 3T3-L1 AXRA|3Eef| 10, 50, 223 100 pg/mL
9] F=& Day —2°14 Day 6714 & 8% &<+ Ags3lom,
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ORO @A Day 691l AAJstEtt 2817F =29 3T3-1L1 A
A= A0 4 30 min F¢F 8.7% (v/v) formaldehydeZ
ARgSte] TAA T 1AE 3T3-L1 XA EZE 3 mg/mL
9] OROE ©o]-&s}to] AL2ollA 15 min FF FHAZ, A%
Ay 29tel 2k OROE= DMSOE ARg-ste] £3)417]
11 96—well plate®] 100 pL/well® ¥4 microplate readers
olgstel 510 nmolA] FHEE SRelsAct A2E Aol
9HE Day 69) 3T3-L1 APAEE 2202 ool A% 37
E(% of control)& AAFSIGTH T3 CTWe] A 2]7} 3T3-L1
AAES] AT 4 D 37]0) olAe Qere BAsEr,
CIWe= 919 Wi} FdstA Agjstglen, 3T3-L1 A9
AHHt 4= 9 37]5= Day 60 @n]%S Fa Bkt

8. RT-PCR analysis

CIW A 2|7} HSF| Fahl g3t ol i e o] folsl= &
AR dde] ojudt gk vA=A Yozt RT-PCRe
&8 mRNA HaFES 4515t HSF= CIWe] 10, 50,
231 100 pg/mLe] FEZ 2 h A= oH, TRIzol®& ©]
&3t total RNAS F&3H3lth. TRIzol® F&&<] 100 uL
9] chloroform& ¥ 15 s < 2 &3t & 17,000 rpmo]l
Al 20 min F<t G4 Eejste] 4SAE At} ST A
Rof| 250 ul.9] isopropanolZ ¥il 10 min F<F A=) A=A
g oS 17,000 rpmeollA 15 min B Y4l £alsle] RNAS
E3ttt, 218 RNAE A3 F CycleScript RT PreMix
< o]-&sto] cDNAE Jstgich. 4E cDNALE thermal
cycler (T100; Bio—Rad, Hercules, CA, USA)E ©]83}o]
PCRE 3§38t & 2% (w/v) o}7}=2Z Ao 35 min 52 A7)
%% 3to] mRNA |37 IE &S 24519 £ Ado
A& primer sequences™= Table 13} Zt},

9. SAHIEA

HolE= B+ FEHARE FEstG o, Holee A
Z2]&= SPSS software (SPSS Inc., Chicago, IL, USA)E 9]
&sto] B4 187 94 7] flste] 44
Hj 2] BAREA (one—way analysis of variance)2 AA|3}92
H, AFEAHZL Duncan’s multiple range test (p{ 05) =
Student’s ¢t—test WHS 53l 2 742 214 2tolE HESt
HTH(*p 05, AL *¥#pd 001),

Table 1. Primer sequences for RT—-PCR analysis

120 T *okk
s
S 100
O
5 b
< 80 b b
P
>
5 60 - a
© a
2
3 40
[9)
<
O
20 F
&
O
Control CuS0O, 10 50 100 500
( )

Concentration (ug/mL

Figure 2. Metal chelating activity of CIW.
Corresponding letters indicate significant differences either
between different concentrations of CIW (a—b) based on
ANOVA with Duncan’s multiple range test (p{.05) or between
control and CuSQ, treatment based on Student’s /—test
(**pC.001).

Results and Discussion

1. Cwel 3£ Zalolg! 24

CIWe] 2% ZAFold &2 calcein HHE o835t H
7¥statt. Calcein fr2| el wf Zet F3gHS Jeh AT,
Cu®, Ca”, Mg® ZL8|al Zn* §9 27} o2} ZAysto] &
AAE FAsHH FFgkol dass HEE o83 Wolt
Calcein ZHA19] FHgHS P27 100%2 3k CuSO,FHe
7FetaS W oi=tof v|s) 53.41% F3Fgho] TSt 46.59%
9] calcein F3E e} v CIWE 10, 50, 100, 1
2|3 500 ug/mLe] TEZ ATt W calcein 7
53.55%, 69.88% 70.14%, 18]1 75,10%= CuSO,q+= 7}
19 ) 2ok 22t 6.96%, 23.29%, 23.55%, 12| 28.51%
=4 AYo|d 842 foFoR FTeltH(Fig. 2). FA
3t A0llN 34 ZElol’ 49 S84 oA AtolA ot
FotA B ek AW A ZHZE & 4R hydroxyl
radical (HO - )& tj&E&Q] doja4<l 4, +¢ 53 H,0,7}
HF-2-3M= Fenton reaction (27} AolE<4+H,0,—~HO - )9 2]
3 A== Aol =2 S4S Ueidie 2oz 48A
UTHWei & Guo, 2007). 21 B2 CIWS] F< L olg &4
2 27} Holg&o] H0,9 Bhedhe A& At B A AAA
S 23 HO - A& JAXZ & A3 AR

Primer Forward (5—3) Reverse (5—3')
Fibronectin GGCTTGAACCAACCTACGGA CATGAAGCACTCAATTGGGCA
COL1A2 ACTGGCGAAACCTGTATCCG ACCGATGTCCAAAGGTGCAA
B—actin GCAGGAGTATGAGAGTCCG AGGGACTTCCTGTAACAATGC
81 http://dx.doi.org/10.20402/ajbc.2016.0032
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Copper(l) ions (uM)
—_ —_ N
o [&)] o (& O
T T T T
h N
o

Concentration (ug/mL)

Figure 3. Reduction potential of CIW.

Corresponding letters indicate significant differences between
different concentrations of CIW (a—c) based on ANOVA with
Duncan’s multiple range test (p<.05).

2. Clwe| atai=d
CIWE] Ao s g or grisigla, &, Cu* ol
S CIW7} Cu*& 3¢ *]7] = 58& S35t Hrekal
E}. CIWe] gele 243 Aal 10, 50, 100 2] 500 p
g/mL CIW+= Cu*& Z+Z+ 4.36, 13,04, 22.3, 183 23,19
UM FELE Cu'E SEAZeH, CIW 527t 3715
Cu?*ofl gt SHE2 fojd o g F7lst itk (Figure 3). w2t
/\1 = @J}L CIWe] AAgols2 &l ARE ¢HE3t A7)
2248 7hs e HolF= Aatolnt, ket &
ool't Hols IA FaYAE Al 78S &
5t 24 (hydrogen atom transfer based assay)} AR}z
(electron transfer based assay)& £3F 24 Ho] I#A
CHPrior et al., 2005). AAFA5S B PAs A4S 3
7Fh= di3®22 H7HL 2,2—diphenyl—1—picrylhydrazyl
(DPPH) assay, copper reduction assay (CUPRAC), trolox
equivalent anti—oxidant capacity (TEAC) assay 5°] &&
A Qlom, Akst S o) e 77k ey 52 o
ATe= 5ol HaEo] ek & dAqtollA CIWY 5% &3]
o A Bose] F7Ke AASAA, T TR A ERDo]
A A== ROSO WA= 3 £ in vivo s=2doA &

3. 3T3-L1 M= 2 HSFOlIA CIWe| MZ=A

3T3-L1 Ao} HSFol|A CIWO| Nli2=/dE B71st7] flsh
MTT assays AAISIET. 100% 715 %+ AFE]<] 3T3-L1 A
329} HSF A329]| 10, 50, 100, 200, 400, 223 800 pg/mlL
9] B2 CIWE 24 h #&gt 23}, 3T3-L1 AlZgAE Z
7} 96,40%, 100,90%, 112.97%, 107.03%, 101.62%, 12|31
97.717%% 271}t vjwste] A ZAYEE] FoAH JFS
okortHTable 2). L&uh HSFel CIWE 10, 50, 100,
200, 400, 1831 800 pg/mLe] =& 24 h ¢ A 2
7}, 10, 50, 283 100 pg/mL FEANAE ZH2E Nl ZRPZEE0]
93.37%, 102.24%, 121 86,70%= )27} v st 52
o] zto|7F §igieh ¥hA 200, 400, 28|12 800 pg/mlL CIW
2| 2oll A 22t 75.34%, T7.14%, 1231 84,93%= 421420
AlZ=do] ARSI webA, ol Ao Alxs4del
AR ¢k 100 pg/mL ©]3ke] CIWE ARgato] AdE 71
systaict.

oIA|A] ¢

4, 3T3-L1 MIEZ0f|AM CIW<2| adipogenesis 2ix{|[&Hd

CIW A&7} 3T3—-L1 A|*A|3EQ] adipogenesisE A5t
EA goti7] fjste] AlZ5Ado] UehtA] ¢ 10, 50, 1
23 100 pg/mLe] ¥E=2 CIWE Day —2%E Day 6714
A2t & Day 60 ORO FAMHS Sl B7FsH3ct. 10, 50,
323 100 pg/mL =2 CIWES X3t 23}, olRAE A
2]3HA] 92 Day 69] AHAHEE 100%2 3t%S o CIW
Y2 2o T A 94.83%, 27.20%, 133l —4,09%
2 & J&Foly {§9H2l adipogenesis JAZAES L}
ERlth(Figure 4A), T3 CIW A 2|7} 3T3-L1 A2 W A%
T ot A7)0 nR]= FIFE gotry] Y3 B3t Ed &
9] 3T3-L1 AHAZE A9 BT FUsHA A2 3t Day
6ol ORO EM & dn7 o= TSt A3}, E3A7|A] 2
3T3-L1 HAPA| Lo A= Ag17F AR A ggrorn A

Table 2. Effect of CIW treatment on the viabilities of 3T3—L1 and human skin fibroblasts

Concentration (ug/mL)

3T3-L1 cells (% of control)

Human skin fibroblasts (% of control)

10 96.40+2.56
50 100.90+3.20
100 112.97+5,94
200 107.03+1.07
400 101.62+0.12
800 97.77+4.72NS

93.37+7.02
102.24+4.38
86.70+5,28
75.34+7.73*
77.14+751*
84.93+271*

NS: not significant

Corresponding letters indicate significant differences between control and CIW treated cells based on Student’s t—test (*p¢.05).

http://www.e—aijbc.org
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120

IN o © =}
o o o o
T T T T 1

Ny
o
T

Lipid Accumulation (% of control)

O 1 1 1
Kkkk
o0 L Control 10 50 100
Concentration (ug/mL)
B Adipocytes (Day 6)
CIW (pg/mL)
Pre Adi 10 50 100

Figure 4. Effect of CIW treatment on the lipid
accumulation of 3T3—L1 adipocytes.

Lipid accumulation was evaluated by ORO staining and
ORO—stained 3T3—L1 adipocyte on Day 6 were quantified
using microplate reader at a wavelength of 510 nm (A). The
lipid accumulation of 3T3—L1 adipocytes in the presence or
absence of CIW was photomicrographed (B). Corresponding
letters indicate significant differences between CIW treated and
control adipocytes based on Student's t—test (***p{ 001). Pre:
3T3-L1 preadipocytes; Adi: mature 3T3—L1 adipocytes on
Day 6.

(¢3

TAIZ 23 F=AIT 2T AA| oA = ohge] AW

771 A" AL BlskAhFigure 4B). CIWE 10, 50, 1
21 100 pg/mL =2 2] P& o Figure 49| ZA1}e}
AbSHAl Al W Ate] = 2 3717 fred o' Zrad
o] WEE et o] A9 Ao WEW Fr=xol= luteolin,
apigenin, 12|31 cumambrin 52| A& Edo] A5}
= AoZ HUEYHRyu et al., 1994). ©] Z luteoline
PPARy?] 28-S £ adipogenesisE JA|sH= Ao 2 &4
A o (Park et al., 2009), J73 AL}t 12| F2 A
A2l apigenine 3T3-L1 AlZ2] PPARy2} C/EBPae] 3}
ol AT 24 U= o2 B Hoh
= & g CIWY adipogenesis JAZAAL CIW
!

o
a

2l
F27

gl
A

&

=5

]/l

=
O

I ftlo

b
i

luteolin ¥ apigenin”} adipogenic FAAFQIA}
S B3 ANEE AAEAY &b JFE E A
o, g CIWY AZE S5l ALAIZ] PPAR

o 1o &
ofs

N\ I~T>I

o

CIW (ug/mL)

Control 10 50 100

Fibronectin

COLIAZ

B—Actin

Figure 5. Effect of CIW treatment on the mRNA
expression levels of skin fibril-related genes in
HSF,

The HSF were exposed to the 10, 50, and 100 pg/mL CIW for
2 h. The mRNA expression levels of skin fibri—related genes
such as fibronectin and COL1A2 were examined by RT—-PCR
analysis. 3 —actin was used as a control.

v, C/EBPa, fatty acid synthase (FAS), 2183 adipocyte
Protein 2 (aP2, fatty acid binding protein) S Z+-& A4

MNEZ Bold §42 9 o] kg o] tfgk £40] &
=
5. HSFOIlA] CIW &{2]7} fibronectin & COL1A2 &&io]| O|x|
= g8

1] o] %}ﬂ fibronectin, type I 2}, 181 type III =
e = A%kt o] 583 9T sk o
Ho ]D]-(Martm et al,, 1990). Fibronectin2 )AL o] A
A, 52 R W AAR S glo] a3 98-S k= A
o2 dHA 9lom(Clark, 1983), et T AL type I, 11,
I, IV 28] 3 XI & 5744]9) &erh Rusjelom, 1 % type
I Fele g 1e 2y, &, W, 123 Xjof Fof X5t
o 229 &S fAgk=H F23 98-S Frhde Souza,
2002), WEkA], 2 A= CIW A&7} HSFE) fibronectin
94 type I FeHlo] L@ gt FFS vA=A &
olH 1A} slgGom HSFO CIWE 10, 50, 28|32 100 pg/
mLe =2 2 h =9 A3} fibronectin} COL1A29]
mRNA & =28 RT-PCR E4HS 53 4313t 1
Ay, CIW A 5=7} 7182 fibronectin®} COL1A2
9] mRNA & $£2 E3 Z718}gcH(Figure 5). oA A
of W2, fibronectin Al 2] matrix Alo]e] F AEO
2 djo} W FoF N2 B2 9 27 FAoA Fagt 9T
< o] T o] g gRite] 7]ofgittal &l A ¢tk (Brennan
& Hocking, 2016). E]-E]-k] CIW A9 2J3} fibronectinz}
COL1A29] mRNA ¥rd 4=390] F71= ujio] Zubl 3t 9
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B e 7| 5= 9SS BoF= At AZdE 1
o & o2 A Avte] w2 ¥]giFE (hypertrophic scar)
9 A2 0] = (keloids) 9] A X|FHES-o A =S fibronectin
o] WHHETH ¥ 117} 901 (Higashi et al., 1997), &3
normal skin fibroblasts} B]HHFE F ZdlojA CIW 2o
mE fibronectin P& thgt vl A7 Do A o= AY
Z}E T,

Conclusion

QAR T AR 4 St A, gy,
DNA J18)3 &k 58 SAPAA AES 7153 2hgo] B4
2 9o W ohet & FuAs), 1) vgk 5o WA
o WAThE WA BAL 7T Qe AR T )
A} oUiA] A =

4 9B YT Fa W A
oA MR AeIA Y FHE PR ASAAT
s

e HET A2Y Fe, o)X WBE, T3 AET A
st e A2 ol e gle] |
al., 2015), T3 H AF8)2 02 v]2Q) okgThgo] Zxgo]
wet Az o) hEst ZHe WRo gl 728 47

24, shle 24 9 T3 A BN e AAEe T
shels o) A=t ol 2ol A3 gle

b B ATl 3] BE F ARS8V B S
ZBOW)E Azste] 34 Loy B4 19T BUHL
B3 GA8 AL WS B B AR ZHL
sote] Agetol= YA W M F2Z WIAZD 5 Qrhe
w3 whe} 3T3-L1 AZ) A CIWS] A& oAEA
9 HSFOlq T R7x 2 eelah wge A 7T gl

fibronectin} COL1A29] @& & HA435te] CIWY u]
|7154%F 4 PE 2AEAY &8 78S Bk
o I 4% CIWe 5% &3 o= g4 ZAgolyd 84 ¢
stdgo] Frtstglon, ol& Hige g AU HAdE= fH
g 27 9 JAof 7| 5= S Aer AZHE,
ESE 3T3-L1 Al Z 2] adipogenesis JAIEAAS E3 =3t
AGEH o2 Qg AETo|EY F4 A H HF A2
Ao o] E 4 IS AR WZ4H, w2 g CIW
= HSF oA fibronectin @ COL1A29] Hd4-2S 5
WX A TR Tl iz A, w@Y 9 A =g
£ 7 s HEE A2 E8E 5 s Aolg udd

k.
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=9 ekt A=Y 750 B Qﬂ’i% E:ll°]‘3l u|-§71541E3 SFE 2EA 9] AT} 7152 PEsHA W AR ¢
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B2 45t IHE FHAES mRNA B 32 RT-PCR E4HS S3) B7l8tAt

dak 54 Ado|Y &4 4 ghES B3 CIWY| 3kt SA42 5= gEF o2 F71515it), 3T3-L1 A| £} HSFojlA CIWES
24 h < A8t . 100 pg/mL OIOH SEoAE HlESAo] THHA FteH, o]F AZAF A= 100 ug/mL |3t
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