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R 2k AY 2Bl (genistein) & 7oA FE7E th2]QA o4& Fehd 319tE F shuoln w8l W] 9l &4
< 24 &l tigk A7 el olH AT 28y AYZH IS f7]8ed 12 S EE RIATHE Eol
ek 842 v sol gAo]8Eo] ot wEhA & ATollA s Ay zEQle] 843 Aol A

A AU 2H ¢l cyclodextrin A (genistein CD complex) & AY2=E|¢17} 24 vlw BA8t12) 815
o A NEZEAE APS 98] RAW264.7 2 AEE g o2 CCK-8 assayE AlAstA L, AU 2
2H 2l cyclodextrin ZFHA 2% 10 ug/mlL FEXE AZEA0] Vet ) ¥5= 10 ug/mLE AR
e F3sA T LPSel o)l &3 ®l RAW264.7 AlZA NO (nitric oxide) A4 2 iNOS mRNA
S Ee 23 AY2E Rl CD ZHA7E AYU2E)] AA o o &350 2 A3tk E3 [L1- e,
IL1-4,IL-6 ¥ TNF— e} 22 4354 AlEFIRIS] mRNA #do] 5% o&H o2 7HAES A5
o] ¥ ole} QI AP A ER] HaCaT A EE ©]83 TEER B 3549 7}3] a3-5 433 47 Ay
H<Ql CD XA M gldollA TEERo] &% o|&H o= F71EUa, AX o5 AFNAE U 275 A&
T AT wWebA AU 2Bl CD ZAA A thet 37 Ay 2 A sl @g A A5l FHATHE,
ARl olEy IEE = IR A 7158 SAE 952 AME T S ZeE gEn.

Abstract: Genistein is one of the representative isoflavone compounds isolated from soybeans and has been studied very
well for its anti-aging and anti-inflammatory activity through previous studies. However, although genistein exhibits high
solubility in organic solvents, it shows low bioavaility due to the low water solubility. In this study, we compared di-
rectly the functional difference between genistein and genistein cyclodextrin complex which has the improved water sol-
ubility and stability by cell based assay. Cell cytotoxicity experiment were carried out on RAW264.7 with CCK-8 assay
and cytotoxicity was appeared from 10 wg/mL, thereby maximum concentration was set to 10 xg/mL in all condition.
We discovered that genistein CD complex suppressed NO production and iNOS expression as concentration dependent
manner in the condition of LPS rather than genistein. Also, we could understand that genistein CD complex was able
to down-regulate mRNA expression of anti-inflammatory cytokines such as IL1- @, IL1- 3, IL-6, and TNF- @ as concen-
tration dependent manner in the presence of LPS. In addition, we verified that genistein CD complex increased TEER
of HaCaT human keratinocyte cells as concentration dependent pattern and stimulated cell division and migration rather
than genistein in cell migration assay. Thus, it is expected that it can be used as an effective cosmetic raw material
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for improving atopic dermatitis or skin barrier if clinical studies on skin regeneration and skin barrier of the genistein

CD complex are carried out.

Keywords: genistein cyclodextrin complex, isoflavone, anti-inflammatory effects, cell migration, skin barrier
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=S F2 AEdA THEE sgEE A
st #l=717F F 7R o) £FH 724 54l 3
o dA7EA] 4R ZHEY TR 4 AT
Ha, F2 =53k 7R, L= g aHBtEE,
3}9] _:Tq,qlf/]_ a5 259 o]lAZgtEo] tgxAQl
ZY T Eoltt Y H =2 Ao 4d4kAa AAC 9
g aiksl a9 9 sl A gt B Ao g &
HA AT1]. s F U]l o] AEFTHES A=
/d phytoestrogen©|2} BT} o] HEHR] A EE
= ARERANN FEA R v FARE 54S 7t
AL o, AW =E=A] HESHE 75 FA
g 715S UERATth oA A AL of

"] =4kl L-phenylalanine > 25-E] chalcone isomerase
4 isoflvone synthase 5] B4 BH&-& Fall 85 =

o), o] & 7 tEA] oA eEe] AYZHI
(5,7,4 -trihydroxyisoflavone) ¥} T}o] =4 Q1(7,4’-dihy-
droxyisoflavone)|tH2]. A7FAHE 2lstH AU
HQl2 th4 thabd A2l D, Bivkel] tigh A5

r
-

1

o

FIHE ofugh AAk thAb B A Al 23} 52 4
@;q o2 AT GHATH3 4] E=FF AU EQ
< 45983 9 Az T4 A, AE o5

%Oﬂ a7 RaFHATHS]. =3 AYZHIRJAL lip-
opolysaccharide (LPS)Z ¥&HE-S-0] &3} © RAW
264.7 macrophages©l| 4] &% A} AA(TNF-) 2 U
B3] 6(IL-6)9] FHohdtd ¥ olyz} NF-«B 43}
5l COX-29F INOSE =3 B2 A Al=71]l
TS Ao aazxog S-S A8t
STHe,7].

dutd oz mEAgY FHS WA (tight junc-
tion) 27 % TEER (transepithelial electrical resistance)
U A EZEHT] W3} 78] 31 cell migration 53 UH
gk #eo] o Xt AU 2E|RlE A F4AE
JMEL] transepithelial electrical resistance (TEER)<
SN S RA L] o] TS FIIAZATHS]. webA
AYZHQl 974 A8 75 FF olEy T3

thekaladEe s A, A 449 Al 2 &, 2018

2o NP AN £4E FE 242 BEY 5
9eg HolZh T} o 2B TR L SO Folo
wheh A2 ol @ AAE Lehl7]E she, A o
Foll MW AFE AU ZEALS AL FL FHA
P B 1% ZANAE AEe] BAL Asjeln

apoptosisE =3 THI].

AU 2=H|Ql-& DMSO, Aee 53 22 F7]8ufl

F2 =7 JEhlE WA =l tig 88
o9 wrol Aol gEo] PA 3] HojA= o]
o HZ ol& FE] AT g AFATFE )
At} 53] hydroxypropyl beta-cyclodextrin complex
A4 3= &als, KA, U= 9 A o] &ES
FIA717 21T e AR dE AREHUAS
[10-13]. CD TAHA= A% T4 B 2R dojz
183 ST AplEtol =9 Aldoln, 7P B A
Ql CD ZH-A= 6, 7 & 8709] glucopyranose ( @ -1,4)7}
A3t ®  a-cyclodextrin (@-CD), A -cyclodextrin (3
-CD) ¥ 7 - cyclodextrin (7 -CD) 5°] & &4#A ot
[14]. weba] B dATtel] AREE AU Z=HIQl CD Z3A)|
= 7709] glucopyranose (@-1,4)7F 23 ¥ hydrox-
ypropyl B -cyclodextrin® 2 AU 2=H| U3} 22 7|54
BAE tigk A 9&& A 7 Qo] AY2H|
Q1 AA7F Ad A 8AES Al AR A
o2 dHIT15-18]. mebA 2 Aol M= Ay 2H)
ol AU 2H|Ql CD THAE Ao = 3l = dl b
T Al Mxzols 1 59 A3E vl
of 3421 olEn P Y M SFF 4X
<= st} s

ﬁC}L
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2. Mz 3 WY

21, A4 M=

2 AFA= AY2H<] CD EF A (genistien/hy-
droxypropyl beta-cyclodextrin, Macrocare, Korea)$} A4
2B Q1(G6649, sigma aldrich, USA)S ZH2} ujj3le] A}
|3ttt
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Table 1. Gene Name and Assay ID Number in RT PCR

Symbol Gene name Assay ID

IL-1 @ Interleukin 1 alpha Mm00439620_mL

IL-18 Interleukin 1 beta Mm00434228 mL

IL-6 Interleukin 6 Mm00446190 mL

TNF a Tumor necrosis factor alpha Mm00443258 mL

GAPDH Glyceraldehyde-3-phosphate dehydrogenase Mm99999915 gL
2.2, M= HiQt USA)E | ug/ml 52 APl 4= U3 &
FEF 8% ATE 93 RAW264.7E A EF AYz-el 9 AU2EQl CD ZHAE s=EE A
Sl A FgFol ARESTE =3 oA gl oAl gste] 24 h F WHSAIFTE WS PR 3 24 well

ZolE A7e F= LT RAAN T2 HaCaT
AZE AHESIT °o] AlZFEe 25 F2-3 3] A
e AAskl e, Wiz 37 T, CO, 5%=
FAE S wigetAdTt. AE A =4S
Dulbecco’s modified eagles’s medium (DMEM, Welgene,
Korea)?} 10% fetal bovine serum (FBS, Welgene, Korea),
penicilin (100 U/mL), streptomycin (100 ug/mL)
(Pen/Strep, Gibco, USA)E 3}S3Th

2.3 M= =4 ot

AU 2-H 21(G6649,sigma aldrich, USA)T} AU 28| <]
CD X7 A(genistien-hydroxypropyl beta cyclodextrin)&
M3 A 55 A838E7] f13l EZ-cytox cell viability
assay kit (EZ-1000, Dogenbio, Korea)E ©]-&3}]
CCK-8 assayS 33} TF RAW264.7 cell-2 2.0 x 10°
cell/well, HaCaT cell-& 5.0 x 10* cell/wello] S == 24
well plateol] EF3}311, 24 h B2k vjFsle] plateol] F-
ZEAIZ T o] & AU 2HQl B AU 2H|Q] CD E3A)
E TR st A3z A2Jgt $ 24 h < vl
BE L, o] % 45 HE A AT  DMEM : EZ-Cytox
E 10:12 3143 895 7} well vt} 100 uL2 A 2]
3F3ATh 9F 30 min BRF BHEAIZ] & FEEE 450 nm

3z

oA ZAG F AZAEES ST

M o2

2.4, NO 82t =4

MEZ U NO M-S S4317] 213l Griess assays
JP3FATE 24 well plateo] TR THAIAER]
RAW264.7 M EZE well B 2.0 x 10° cello] HES 5
ste] 37 C 7ol A 24 h &<t vl alA Tt vl &gt 24
well plate®ll lipopolysaccharide (LPS, sigma aldrich,

2
plate®] 45HE 96 well plateZ 100 uL? &3 &
Griess &(G4410, sigma aldrich, USA)2 100 uL*& 4]
o] 1:1 ¥1&= 30 min 1t 4204 H-EAIZ] F 540 nm

o FREE SHD F G AESAT

25. RNA =& 2l RT-PCR

6 well plate] RAW264.7 A ZZ 6.0 x 10° cell/plate
A EFske] 37°C 2x0llA 24 h F9F ¥ F, LPS
1 ug/mL} 2t 551 genistein CD A E 6 h &<
BAlo A E]gk & trizol reagent (ambion, USA)E AH&
5ko] total RNAS FE3I0th A28 F RNAE 1.5
ugl 2 A k3l a1, Revertra ACE kit (Toyobo, Japan)
mixture®} E3ste] S %I ANreverse transcription) ¥t $-
TrissEDTA buffer® cDNAE 3143}tk cDNAS}
Tagman probe (Thermofisher.Co, USA), Universal master
mix (Thermofisher Co. USA)E ©]-8-3}%] real-time PCR
system (Applied Biosystems, USA)S Z138] 3} 3L, A
o2 FHAAE mRNA T FS BA5H%TE £ 4
ol A AFE-% Tagman probei= Table 19 7|3} T}

2.6, THHHEl == 3l Western Blotting

well plate] RAW264.7 A|ZE 1.0 x 10°7}
T F FE3] wiFstaint o] & 7] mikd
73FaL LPS 1 ug/mLe} genistein CD X-HAE 7} &%
HE 343 mjfN o Z wAHSt] & Z 6 h 2 4t

A ZATk LPSell o8l 5&3] A=9 RAW264.7 Al 3E+=
2}7}& phosphate buffered saline (PBS)Z 5 min 2} 33]
M2 g &, RIPA lysis buffer (25 mM Tris-HCI pH 7.6,

(¢
B293}7] A8f western blot 2 &-S 233t ¢4

)

[e)
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150 nM NaCal, 1% NP-40, 1% sodium deoxycholate,
0.1% SDS, phosphatase inhibitor cocktail, 50 mM EDTA)
£ well & 100 uL¥ 7}t lysis ¥HAIFAT Al
7F A3 g8 892 14,000 rppmSZ 10 min It
spin down A|X1 & F5HS E2lste] Aol AREst
%t} Bradford assaye 3t ©A-S AHEFste] 0.5
ug/ulL®] EEZ sample buffer®} [ -mercaptoethnol-& H
3t loading samples A 23T WA crude ex-
tractt= SDS-PAGE (sodium dodecyl sulfate—poly-
acrylamide gel electrophoresis)oll A4l Z7E 2 223N
o well B ¢F 20 uLA @MW A-S loading3tA T Iblot
(Invitrogen, USA)7H]E ©]-8-3}o] PVDF (polyvinylidene
fluoride) membrane®l| transfer 3} T} 5% skim milk=
lhrs &<} blocking ¥+ ¥ primary antibody S -4 1
hrs &¢F %123}tk TBST(50 mM Tris, 150 mM NaCl,
0.1% Tween 20, pH 7.4) buffer= 5 min 7t 6 3] A2k
% secondary antibodyS THA| 1 h 52 A 2|3k & T
Sk HPHo 2 AlH 39 Th ©] ¥ Western ECL substrates
(Bio—rad USA)E membranel] %123} Ao A ¢k 5

n?t ¥H-8- 3 image *]2]7X|(Microchemi, DNR, Israel)

‘EFH—HZJE detection 3} T} Tl o] W LS image
J (image processing and analysis in Java, NIH)E AF-8-35}

of dojxl A3s FAAE At

2.7. TEER Mgt £ H M= 0|5 AE

Transepithelial Electrical Resistance (TEER)S| 42
EVOM2 (Epithelium Volt Ohm Meter 2, 300523, WPI,
USA)ZH| 9} transwell plate 1.12 cm® (corning 3460,
USA)E AHE-3ITE WA TEER 42 93] transwell
plate®ll HaCaT cell line2 well B 2.0 x 10* cell®] QE
5 B3t 72 h < AIZE widat] M=2vt 5
3] well plate Ul 2 4= =S 3190, Xﬂb]i
H CD EHAE sZHE=E X{ﬂ‘s}"i\:} transwell
plate U] insert welloll= 500 uL, receiver well 1 mL2
B 3tk AL Aol &5 243 U3}
7 Heat block= 36.5 CZ A8 3+ 3 heat block ¢l
A FAst] 2EAb WE L{E HASeAo S
A Z EVOM2 meter®] LCD display 42| #t= ‘0’02
BA3}FH 3, STX2 electrodeE trans well platee] 2} *]
279 insert well} receiver well plate®l] 90°= A5}
o} 5 min °oJU] SHS &3 AT AFaL 33 HkE

thekaladEe s A, A 449 Al 2 &, 2018

=z (o] Z
FE x2S

Z4e B3 A9 7tz FA A2 skt
A o] & (cell migration assay):= SPL Scar™
Block (Cat.No 201935)& AH83te] 247t 27 = £e] &
block well tol] 2.0 x 10* cello] H| == 53 T 6 h
S skt AlEolEe BEE7] Hdl block
wellS A A well plateol] AU 2HQ CD THAE
SEEE APt Ao 35 WE AE ol ¥
se DAL, BHANHOE FID F image J
(image processing and analysis in Java, NIH)E A}-8-5}<

ol A3E FAAY AT

[e)
Hhe

2.8. EAI™Z|

B A3 BE SAAE = Student's t-tests A
st em, 4435 p kol 005 HRHd W FAH o=
froldol dokar dastaot

3. &

ok

F=n
3.1. MLAHIQ! 2 HILIAERl CD ZEH|Q| MZ =4 Tt

AY2E Q] 2 AY2H ] CD ZF- A 2] RAW264.7
Ao tigk 54 HI7HE 218 CCK-8 assayE 533}
At AYzHQl 9@ AY2zH<Ql CD 2HAE 27
0.1, 1, 5, 10, 20, 50, 100 ug/mL % 1 mg/mL7}A] 33
TR AAste] WSt AU 2EIQl 2 AU 2|
Q1 CD EHAE RAW264.79 A 2]g A3} A 2=H|<QI
2 10 pug/ml7bA ME F0] YepA] 9k, 20
ug/mL Z71014 86.5 %, 100 ug/mL 270X = 37.5%
A AZYEEC] ZasEE AFS Bk w4 A
YZ=H?] CD A ] -9 A ZAEE0] AY2=H|]I
I fFAFSHA 10 ug/mL7bA] FA = L2 20 ug/mL =
A0l4 90.42%, 100 ug/mL FZA0NA 74.57%2] Al EA
E&o] #EE AYzHR] Hh AZ=EAo] 24 HY
g ad Ao = #EE K Figure 1). Thefa] A2
gl @ AU 2EQl CD ZHAS] RAW264.7 A X =
4 B7HE Bl AlEsAe] YA e Ad =

£ 10 ugmLo 2 3} o]F RE AYgS st

3.2. NO é%“éio =3
LPSZE 5% RAW264.7 A|ZEoA AYxHQA L
AY2=EQl CD E-A A 2JFNO BAAHFS 437

A&l Griess assayS T35 Th AU 2B NO A
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Figure 1. Viability of RAW264.7 cells by genistein and genistein
CD Complex. Cytotoxicity were observed at 10 ug/mL both
genistein and genistein CD complex. The results are presented as
the mean = S.D. of the percentage of control density(O.D) in
triplicate. *: p < 0.05 compared to control **: p < 0.01

compared to control ***: p < 0.001 compared to control.

4 SA AdA iz divl LPSE A g 2004
662.28%2] <124 NO S7He &Ittt LPS * 2]
RAW264.7 Aol AY2HSIS Z+2F 01, 1, 5, 10
ugmLZ ZH2F 223k A3} 651.02, 567.34, 450.04 2
376.57%= NO A-do] Hdl 10 ug/mL ZolA LPS
AP el oF 432% 48 A Fhse AES &
QI th(Figure 2A). Z=3F AlY2HQI CD ZH A=
LPS A 2]ollA 643.83%7F4] NO A4S Fodo=
=7 AR, LPset AU 2E|Q) €D EHAE 0.1, 1, 5,
10 pg/mL7bA Aol Hgs o NO WA FS
567.34, 456.15, 31073 % 227.05%% ZrAdto],
10ug/mL 55 715 oF 64.6% ZAast= 2S 2913519
CHFigure 2B). $1¢F o] AUzl 2 AY2H<QI
CD ZHA| AglZel thd NO A& HudgdS 5
Aoz FA% A AU 2H] CD =HA 7} AU
ZH¢l Bt} 0.1 ugmL 5% o] FHE 9F214% ¢ &
< o)Al AAEARE BT

700 i
600
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400
300

200 -

Nitric oxide (% of control)

100

CTRL LPS 0.1 1 5! 10

Genistein (pg/ml)

GV

700 - e
600 -
500 -

400 4

Nitric oxide (% of control)

CTRL LPS 0.1 1 3 10

Genistein CD (pg/ml)

(B)
Figure 2. Griess assay was performed to determin the release
of nitric oxide by genistein(A) and genistein CD complex(B)
from LPS-stimulated RAW 264.7 macrophages. The results are
presented as the mean + S.D. of the percentage of control
density(O.D) in triplicate. ##: p < 0.001, compared to control,
**: p < 0.01, compared to LPS treated group, ***: p < 0.001,
compared to LPS treated group.

3.3. Genistein CD ZXH|0f| 2|8t INOS & COX2 CHEHE!
2o x|

AYZHl CD ZH-A ] osf F=o&2] 2o
2 NO A o] Has= Zlo] glgol wel NO &
J-& ZZ13k= iNOS(Inducible NO synthase) 2 PGE29]
s Fxlste] HF5S EsteE coxe T
S western blot= F3l A5 Th(Figure 3A). 7
Atz tiH] LPS A glTtoll A iNOS w3
< &4 &2 tiP] 1919 S7FE AL 0.1 pg/mL A
Y2HQl CD A A elFoll A 238 iNOS T
2 o] 236 ¥l S7HAJ S Y 1 ug/mL FH 1.67, 5
ug/mLAlA 1.67, 10 ug/mLAlA 14522 5214 UA
ZH2=% A tKFigure 3B). COX-2 T o]l #-¢- Fxg
iz thH] LPS A 2]l A COX-2 ©hid e &
4tz oie] 12990 S7FE Q1A 0.1 pg/mL AU 2~
HQl CD A AHe]TolAe L11E FAaEeH, |

I
o:

¢

rlo
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Figure 3. Protein levels of COX-2 and iNOS were analyzed by
western blot. RAW 264.7 macrophages were co-stimulated
with LPS in the presence of genistein CD for 6 hours. (A)
Protein level of iNOS and COX2 was detected as increased
than LPS free condition and its expression level was decreased
from 0.1 pg/mL to 10 ug/mL as concentration dependent
manner. (B) Image J anaysis of iNOS protein expression level.
(C) Image J anaysis of COX2 protein expression level. The
results are presented as the mean £ S.D. of the percentage of
control density(O.D) in triplicate. ##: p < 0.01, compared to
control, *: p < 0.05, compared to LPS treated group, **: p <
0.01, compared to LPS treated group, ***: p < 0.001,
compared to LPS treated group.

ug/mLE-E] 0.99, 5 ug/mLollA 1.00, 10 ug/mLolA 0.78
2 5 oA A AaH AT (Figure 30).

3.4. MILIAHIQ! CD ZFA|0f| 2lst BE R AO|EFIR!
eoigfo| M3}

EE A Al EZRR] B 2ds #Esr] S

LPS(1 pug/mL)E &3t RAW 264.7 TIAAZE 2

3ksla-Esta] 2], Al 449 A 2 5, 2018

m
o
M
ok
o
>

(=)
(=]

=}
¥

— N W B W
(=R
TR R

Relative IL-1a
mRNA expression
o

(=]
!

CTRL LPS 0.1 1 5 10
(A) Genistein CD (ug/ml)

o
=

w
S
L

wx

Relative IL-1p
mRNA expression
[\

(=)

10 A
0 +
CTRL LPS 0.1 1 ) 10
(B) Genistein CD (pg/ml)
25

#

[
(=]
L

*

Relative IL-6
93

mRNA expression
—_
Wi (=)
. .

S

CTRL LPS 0.1 1 S 10

Genistein CD (pg/ml)

€

Relative TNF-a

mRNA expression
S = N W A LN
A

CTRL LPS 0.1 1 5 10

D)

Figure 4. Gene expression of inflammation-related cytokines
such as IL-1@(A), IL-1 3(B), IL-6(C) and TNF-«a (D) was
reduced by genistein CD complex in RAW 264.7 macrophages.
Total RNA was extracted after LPS-stimulation of RAW 264.7
macrophages for 6 h. When treated with genistein CD complex
at the same time with LPS, IL-1 @ (A), IL-1 3 (B), IL-6(C) and
TNF- o (D) gene expression were decreased as a concentration

Genistein CD (ug/ml)

dependent manner. # p < 0.05, compared to control, ##: p <
0.01, compared to control *: p < 0.05, compared to control **:
p < 0.01, compared to control ***: p < 0.001, compared to

LPS treated group.
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160.0
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140.0

—#- Genistein CD 0.lug/ml

130.0 —+ Genistein CD lug/ml
120.0

110.0

TEER (fold of control)

100.0 ¥

90.0

Oh 3h
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Figure 5. The TEER value was measured to determine the effect of genistein CD complex on epithelial resistance after cell viability
assay(A). (B)Genistein CD complex significantly increased TEER of HaCaT cell in a dose dependent manner. The results are

presented as the mean + S.D. of the percentage of control density(O.D) in triplicate. *: p < 0.05 compared to control **: p < 0.01

compared to control ***: p < 0.001 compared to control.

A3t A7 & AY2EQ CD ZHAES 6 h B FA
o] 22]gF 3 RT-PCRE F3l interleukin (IL)-1 o, IL-1
B, IL-6 DA AstE #2313 ThFigure 4). LPS A
2ol A IL-1 @ 2] mRNA Fd o] 47384 F7}ske]
LPSol|l 93t 95 2 AdHo= APHAFS

FIetATE FYs =3t AY2EIQl CD EHA|
S 47 o0l, 1, 5 10 ugml 5= A Z2 A&
) IL-1 @ &) mRNA &2 40.55, 29.56 2 22,7591 2
LPS A tivl 6.8, 185 L 20.8%% ZrAsAth
(Figure 4A). IL-1 3 2] 7% LPSE Aglsld SA4U=
o vl 33328 HHF FUHE GRSt o, Ay
B9l CD EHA 5, 10 ug/mLe] HEFollA 22.8 L
17.0812 LPS A2 thH] 14 2 19 %= F2A &=
247} 2= A HFigure 4B). IL-6= LPSS 2|3

3 R g o] v iv] 21.05 8 SR,
AY2HA CD EHAE 0.1, 1, 5, 10 ug/mL ]
735 19.50, 15.9, 10.83 3 7.33u]= LPS 2] tiH]
1, 5, 10 ug/mL &= Z7AA 247+ 13, 19 2 28% X
o)A JA A5 tHFigure 4C). ZL#Y} TNF-a 2]
mRNA HHFLE 53 202 HAFPS 7Pt o
U BAA feldel §la LPS At thH] ZrAdhe
Zro|ut AZE Y thFigure 4D). Yo AFHEL AU
H <l CD ZHA7} LPS Aol 23] f2d 954 A
OJEFIC IL-1a, IL-18 2 IL-69] T3AL oAgo g
AT 85 S4ES /RKdeE As HAFET

3 gs

fol
e orr B

3.5. MILIAHQI CD ZEZA|0| <st m|EA!
AU 2=HIQl CD EF A o] A3 1t e of T
des #HEs] Y immotalized ZHEHAIA|

(
A

e
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Genistein Genistein CD (ug/ml)
CTRL 1 0.01 0.1 1

A

# O 1n
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Closure rate %
W
=]
(=}

® 1zn

CTRL 1 0.01 0.1 1

Genistein
®)

Figure 6. Cell migration assay was performed to analyze the

Genistein CD (ug/ml)

effect of genistein CD complex on cell mobility. (A) Migration
of HaCaT cells into scratched wound area after addition of
genistein(l ug/mL) and genistein CD complex(0.001~1 ug/mL).
Each image was captured at 10 X magnification using an
inverted microscope. (B) Wound closure rate of HaCaT cells by
genistein and genistein CD complex as being compared by area
reduction (bar = 500um). *: p < 0.05 compared to 1 h control
** p < 0.01 compared to 1 h control. ++: p < 0.001
compared to 6 h control. #: p < 0.05 compared to 12 h control
##: p < 0.01 compared to 12 h control.

HaCaT A|3Z55 ©]8-3] trans epithelial electrical resist-
ance (TEER) &< =739t HaCaT A|EFolA 2]
TEER W35 #&317] el AlU2Hl 2 AU 2=H|Q]
CD ZRAY Alxz=4 H7HE JdstAa, Ao % 1
ug/mlL ©|FHE] AZ=Ao] vebde] wet 1 ug/mL<
A= AF-E& YA HFigure 5A). Transwell W
HaCaT AZZ 5.0 x 10* cells/insert D=7} E == wjj ok
3 3 AU2H<Q D THAZ 22 1 ngmLollA 1
ugmLe] F=7HA] 2§ 3 0 h FE 3 h o= Hj
24 h 7FA] TEER A&Fk(ohm(2) x em’)S A3}
0 hollAdE SAUZTH AY2EAd CD A Ag
T BFA At WSl BEEA] gt 3 h 21
o] A= genistein CD EHAE &g 1, 10, 100 2 1

3ksla-Esta] 2], Al 449 A 2 5, 2018

ug/mLe] Z}7te] w5 A EollAl 173.8, 175.8, 179.5
g 184.8 ohme] A &gto] SAHEUTE 6 h ZHAANA =
190.4, 202.3, 204.5 2 207.2 ohmE Z7}EQ3, 12 h
ol %= 191.1, 202.7, 206.8 L 212.8 ohm, 24 hollA+&=
2083, 216.1, 221.7 L 247.8 ohmE A3&ge] S/} 5
= 9 AR EH o' F7I5HS g1 THFigure 5B).

3.6. MILIAHI2!I CD ZHA0fl 2fet HaCaT M2 Ols X!

AY2EQl CD EHAN ] AIX o)A X 835
glsl7] Al M o]l Foll FEFS T+ serumS A|A
gt serum free DMEM mediag AH8-3F31T}. Cell migra-
tion assay & A3 AU 2H ] Bop AlY2E|?l CD
Z A7t HaCaT A2 o]Fo] ¥ &d3d] W=+ A
<+ Rl A hFigure 6). AYZH I 1 ug/mL, A2
g2l CD =HAE= Z47F 10, 100 2 1 ug/mle] =
A)g T 1,6, 12 h 02 A7t WE Ao EA 9
=45 Atk AYzE R, AY2HJCDEHA =
1 h 58 F24 dE HAE ol #=0] FH3o
), 12 h NAE HET 26.6% thE] AU 2=E| ) 35.2%,
AY 2l €D EFHAE 10, 0.1 2 1 ng/mLolA 22+
41.5, 53.6 ¥ 65.5% & AUZHQI CD ZHA7 t%
WE AE olF X &35 X KFigure 6B).

4. 4 E

o|AZEHE AUl A= Aol Tha Ho
A3 AZEARE FA] &2 9HH 5-CD, y-CD 53
o A A& T8l AUzH<R EA49} vl A
e g3t v kgAo] =2 EFAE FAs)
£ Zo 2 A o]gg B3kl & 93 kg B
otet A9 SR MAAA 1EA EF z
Y FA9E A ks 2 WHAol JFHAT
[21-24]. £ AW B9 & 4] %= &F4
E2 sE AR ARSI dE T o H R
o, olo) HiE| Eo] & = 584 HEE
A Aut F3el ojfgo] o] sk HF
BAES o]lFAA A5S UEY] oF
olgg FARES TAld sty S8l At Azt
CDEH A3 E 53 4o &34 & kA 5%,
A AEE FEAA A o] 8ES TTMTI=
T7F B3] 3 E A TH10-14]. B AT A= 7120

R



A2 Elel Cyclodextrin EH A2 &

S RAZeAe] A A E 9 WY Fo) Tol

Q] geldl AUzEls AUzEl cD EHA

B v B4staA) e th 4 B Aol A A
45 AY2H<Q €D AL AYz=H dFS &
QIsk7] 918l HPLC 4 X8)st 23, Ay 2=l
CD ZAA = 5%2] AY2HE|lo] EAehe o=
g1 =] 2 tH(data not shown). T3k CD EH A Z}A| o A
&9 Y Alxols £ a3 e BaEA| &t

oH25]. webA] 8= AY2ERIF AlY2=H<Ql CD
IRHAE R g5 A3, ARAEZ QA =
2, 28ja AR Aslan 55 FHAOE Hlu

BT ol A8l AL HA griess assayE 53l
NO A% HAsE #E3}9 3, real time PCR, western
blot AF7IMES Tl EFA ACIEFIRIES] mRNA
2 Sid o] ZhAdhs S ERIEAT 71+
AFANAE AY2=Ellel ©|F TEER S7F ¥ Al AF
ol e 7kl a#rt Qlo] o7 vrE|gjol k= 3
A Fol o E AYHE A A= Mol B
ax]o] AtH19,20]. WA -8l AU =1} AY
2H|Ql CD ZHHAY 57 94 oAFE Rl
7} stATh AlxEAdo) gla a3t St 2 e
RS AAS] 3l CCK-8 assayES TH3HA L,
AU ZH|?] CD 3 A|2] H| 55 RAW264.7 A
Fol A= 10 ug/mL, HaCaT M EFAE 1lug/mL o2
AAA o]F BE AYS JAY3ITh =3 =
o)EAL 8elsky] sl 4201, 1, 5 D 10 ug/mLy}
10, 100 2 1 ygmL 59 5 274 A& 718ys}
At FEF 24 ATE A8 LPSE EFH8o]
=9 vk RAW264.7 HAMEE o] 83t AfolE
711 IL-1 @, IL-13, IL-6 & TNF @ 59 th3 mRNA
WHFS vHlw B399 3, western blotting A 71H

< o] &3f iNOS, COX-29] vrala Wy =4S Fels}
Atk LPS 1 ug/mLE RAW264.7 th M2 2] HEHH5
< FEAA 438 AR F FANEZTS] genistein
CD ZHAZ HAUEE 10 ug/mLE 6 h B+ 23
A3 NO A 2 1NOS 9 COX-2 T Wyo] 25

frejd o= 7Hag o] 1= thFigure 2 and 3). AU
2=H|?] CD E%jzﬂe 10 pg/mL 2702 X85S
w] NO A4 A& A& LPS A thul 77.2% A
= oW (Figure 2), LPS A 2] thH] iNOSE 1 ug/mL
FZo| A RE 88.64, 60.54 H 7891%F AT,

Ul g nx = G 179

COX-2+E 0.1 ug/mL = AFE 86.04, 76.74, 77.51
2 60.46%% FE0|EH 0 7 7+43}9] ChFigure 3). &=
3k oF 5% AY2=H Qo] FHrE AU 2HQl CD Z3A|
7F L3 5 204 AY2EQl o ¢ &2 <
AT NO A &S RYozn 244 dAS S
aAe] A E M Z FagFo] NAAERN7] WSl
Aoz Holth d= 2H A|EFI IL-1a, IL-14,
IL-6, TNF ¢ ¢] mRNA &3 LPS A 2| thH] IL-1 e
1 ug/mL FE5E 8539, 69.02 2 50.0%, IL-18 97.13,
95.10, 73.86 = 53.29%, IL-6 H* FZ=HE 91.89,
71.77, 55.43 2 35.68%%] T% o|&EF TAE UEH
O™, TNF e & 5, 10 ug/mL F=A o)A gt
2+ 9830 E 78.34%%] TrAE <13 ThFigure 4).
E3F 2]+ cell migration assay?} TEER 23S 53
AY2HQl CD ZHAZF AY2EHd Boh 9132
Hxze] o] FA X3 TEER AF F71E Uehl= A
S FRIEIATE B A7 RAW264.7 M ZE ©] &3
AY2=Hl CD 2 A Q] Al FE5 =4 75
W33 al, HaCaT Aol A 9] 9] F7ts) gl A so)
T & T A AT 2AEAY THeEE HE
2 sk

AEX O Z 7| APATF7}E HAJE AYzH)
d E AYzER CD A= Ho G3Fos
NO A =S Har7]a, @54 AelETRIS FA
24 B S AAlEH AE ols £ 9 A7 73}
B35 BTt mEka AU 2Rl CD A=
AYZzHQl B} P84 H 97 F3-go] NAHEHUS
g,_lio}],]ﬂ_ J]l-'}_ zﬂ-ozlz_ 1:_1 .4 l—tﬂ71-§1r u:a]- H]JL_I—
el A= B oS a7F< olEy] 1 FEd 59 1
FAZ N A EA Y THeAo] e, 5 HF
AT A 7H G 272G 7tst 712l gk 71 A
T 2 97 EEIpE SE3] g nA O}EJJ 3
F4 A=A A8 F e VeI E dEE
= NEE 5 S FoE dadEn.
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