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o PFAA (tight junction, TS JHsH= Fa] AE Alo]ls M=
ol e AT B ofl ME Y A5 E ALt AERES 2=
Aok =3 A2 Ao mEE T 3 SRS vg A B o 3 gl

B

fo

7HA 2AE tE 238 dS FAAL o] F AF AR AR Y ALEE 2HHE 2 F fFEA (=
HH| Ao =) o] wwl gl 5 74 T &5 g 7|& Baol wel, o]l 9% TJ 24 WAYESS &<l
371 f8l st Alx &4 715 AES SIS Y. MTS (83— (4,5—dimethylthiazol—2—yl) =5—(3—

carboxymethoxyphenyl) —2— (4—sulfophenyl) —2H—tetrazolium, inner salt) S ©]&3F A& E3}la] ~H)
H]-2-2 human keratinocyte cell line¢l HaCaT M=o 250 uM 744 HA4-E UJeh)A &8-S sty
Quantitative real—time PCR< ©]-83 TJ #d @A =9 mRNA &¢d WH3lE 53l 2HH|& 2§ TJ
Z4d 7S EAsE . 1 A3, 2SS T] 38 did 5 5o]H 02 claudin 8 tlZ=F tiH] 30%
T FaATlE As BEeAT 8 M ZolFo &g Faks #AT A7 ~HME Aol o) Mao]
o] A3 AslE= AL IRl A vl e R Ax o] F WstE HEsty] 98] FoME 5 5A
&} (transepithelial electric resistance, TEER) £4] A3} ~E|H]L-0] 23+ A|EZE 34 (cell permeability) %=
gt SUtEE S #EASAT ool HiE)], 2HEE A (2EH B 2A|E, 2lHST LA E) ol A= 1000
uM7HA A2 FA40] Al YelA] &S Bt ofyz} claudin 8 &E A D A|Eo)F AN = FEE A
RoUTh 2HH&S HaCaT AE2 ME 54, claudin 8 Hd JA|, I3l AX o529 AHIEHE Ho|=
9 2EHElE & FEAQ] ZEHP AL B, glube T oAl EE AE 54 9 AlZo|Fdl FEol gl AR
Ueld B AF 352 AHHE G FEAVF &5 A4F 452N AHHERT HEE 2AY-E AART

Abstract: The tight junction, one of Intercellular junctions, performs a variety of biological functions by bonding ad-
jacent cells, including the barrier function to control the movement of the electrolyte and water. Recent studies have
revealed that unusual expression of tight junction-related genes have been shown to be related in cancer development
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and progression. Recently, there are many reports that control of tight junction proteins expression is closely related
to the skin moisture. In this study, we are focusing on the regulating mechanism of tight junction-associated genes by
the steviol and its derivatives. Steviol, used as a sweetner, is known to chemical compound isolated from stevia plant.
The MTS (3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt) assay
was carried out in HaCaT cells (human keratinocyte cell line) in order to determine the cytotoxicity. As a result, while
steviol showing cytotoxicity from 250 uM, steviol derivatives are not cytotoxic more than 250 uM concentration. We
have observed a change in the tight junction protein via quantitative real-time PCR. Claudin 8 among tight junction
proteins is only significantly reduced up to 30% in the presence of steviol. In addition, cell migration was inhibited
by steviol, not by stevioside and rebaudioside. Finally, we could observe that steviol, not stevioside and rebaudioside,
is able to increase the skin barrier permeability through the transepithelial electric resistance (TEER) measurements.
These results suggest that the steviol and its derivatives are specifically acts on the tight junction related gene ex-
pression, but steviol derivatives are more suitable as a cosmetic material.

Keywords: steviol, steviol glycoside, tight junction, claudin 8, cell migration
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Z~H|H] @ ALo] E(stevioside) = Betd 3} dlelio] 5
dobul g7t Aol A F2 AAYst= 2EH o}
(Stevia rebaudiana Bertoni, S. rebaudiana)®] THAA =
HEA=25EH fHE drldiolth BE ZHMHL
AFO] =+= aglycone F-E-Q1 2~EH] E(steviol) 2} 371 2] &
o] A WigAlE omtt. 2EMIE2 1931, S
rebaudiana 258 E2]F 3 WA diterpene©] T} Z~H|
Hlo}o| ZAeh= 2HHIE viEA= 2 E YEhl =
deor A tiAFoZ e AHREHIL Tk 2H
Hlo} =&l ZEH| Al E 9l gjuke-T] @ A0
Z(rebaudioside)”} Zo] T-FE o] AT 2=HH] QAL0]
e Adge] 9= thiu] oF 200 ~ 30040 o) AL
Aoy oA Z=ert vta Aol Al 71 dA8%
nls vl QP A o] Eol & A 7‘—12']%; gz o] &
Hal 12l E=E, 2EHHIEY T FEAIQ] 2E ]
QAbOlE, guke-H Ao B IA Aol tis B
=R Ik HF AfokME Sl FAEES B3N
a7 g 3 gl F5 A a3t Bawo] JIoh3)
3 }\Eﬂ‘ﬂioﬂ o2 7)e] Fo] AgE ZHB| Ae]
= s AR EuE B4 el A &=
o= deiA o] AFHAL AT LA o

A3 /\]- (apopt051s)e stk S A QTtH4,5].
YRR Bie £ BEs §AT 8 olY

'Hi—r ﬂ—r 3 aRle Wolstes Aol
;‘—1?_] faoltk o3k ¥R He e A4HET
(stratum corneum)] NMF (natural moisturizing factor)<}
Sl FEAS] 7 2 sEHoRE Qs 2dH=H,
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I3 BARS QA AEer|dS
B EAsES 2dste te 9idE 5EFA
(multiprotein complexes)Z occludin, claudin 5©] ¥
ZITH9,10]. TJ #H SASL2 ATt Alo]o trans-
membrane domainS 7FA 2L Qo] M ZE= Yol ZslA
1k& 91 91} zona occludens-1 (ZO-1), ZO-2, cingulin 5
3} actin cytoskeleton} ZA¥3ta Thket As HE o
NA 0] F5Ag 55 o, olF Bl Al ko] F
ZH(adhesion), & % o] T2 £ o]lF& 2H3=
=834 A8 7]s(barrier function)S 7FITH11-14]. ©]
213k vRAze] AT v o] o (pH
5.5) A9t A F W+t JEPol= Foll A3 o
st upolg 2u whEgokel e 95 e Tt
AN E 2L &35 2dsh= 5 AL AR
T 8 fAo Fa3 9 I & F 3
[15,16].

a3y HE B ATEd EY TS T/ 74,
019— —%@_ ol -45‘* J]l"% 5 7l ofye} o

A o= “‘%jﬂ o l Ert— Ao R dHA A 9

ol#g TI9] 7|'e2 229 F8& Aty IS
871 S8l e F88t17,18]. 53] T &
ol F claudin family S Aol ot 72 Wl
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2HEE 9 g fEAY AEdd BE 2
AL Al ze] 7] AH3 Holo T-AFo] )
TJ 7z ¥s} 9 o] AFHEAT wabA T &
o A (claudins, occludin, ZO-1, ZO-2 5) ¥ TJ ¥#HA
oHil A (E-cadherin 5) mRNA T3 o) o= 24 v
AUE A7 T840 AXL YrH19-22]. T d=
claudin 13} claudin 7 Zo]Ad <t Al ZoA T &
&o] AL AT G2 o ZA 9 A claudin 37 claudin
4 FHATFL FA 3 FrHET g B3 A
olo] Qo= v|EYg %2 8l& claudin 59 clau-
din 99 W #Fo] A3 =] A7t claudin 8 TP 23]
A F7HEtE Claudin 82 {IZF =83 A=< U208
9] oA F2ldl TSt A FehS 9% vlol 2
NAZE AHEETTE Na” 57 #AUFAA = claudin
8 Iy xHo] FTa3ITH23,24). ol ATER &
uf TJ T e go] whdzde o A x7] @A 9
AR By 24 W3t ol o3) o] AR
18 9 Hdojof] @Rle] He AR oozt
[25-28]. ©] & oz}t TJ T @ ZF claudin T
HAEL2 MEo]E(cell migration)d| = 2 ZH 02 o]
Sths ATAIIT o] ol HHH A7 3
218 =31 21TH29,30].

olef] & AFoAE o] 7HA] 3F &R
FFEMA L v V)58 2AE 7] &8
2HHE 9 O fEAEY T #d F6x 2
AxZols F 37 AXFEIAE 7|5 jstd] o
stk sk

o
o)
|

zA}

fr &

2 & ol

2. M= 2 2

21 AHH|2 LU AHH|IQA|E SEX AR

2 AFNA ARG 2HHE 2 2EHEE T § 5
A(2EH] Aol =, Fup9-T] Ao E)E-2 Table 1
of AAE vte} o] B (FyutAEA N A Az H
Aaksla B2 AZX3 =% 95% o)) EUYUEE A
P 3 o] gk 35S 213l Sigma (USA)E
1 7 Fulste] AF2AAE SR
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2.2. MIZ HHQf

Aol AR AlZF= IXE FH AEEAE AM=Z
(human keratinocyte cell line)?! HaCaTS. =, 1&gt
A EoHRo A ol ARR-SLATE HaCaT AE2E

P9 8 wE 20 BA AZolF ALt 405

o

10% fetal bovine serum (FBS, Welgene, Korea)3} 1% &
A (100 U/mL  penicillin, 100 ug/mL  streptomycin,
Welgene, Korea)E % 7}gF Dulbecco’s modified Eagle
medium (DMEM, Welgene, Korea)S ©]&3} &= Al
3 wjdE]l 37 C, 5% CO, 7oA w sttt

23, M= =4 "ot

2HHI& ZER| A, guk9-T] QAL =T}
A =40 wA= FEFS LotRr] f18] MTS
(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-
2-(4-sulfophenyl)-2H-tetrazolium, inner salt) assay & <33
AT} 96-well plate©]] HaCaT AM|3EZE 5,000 cells/well =
w75t 24 h F}t BT 42| wellol]l 2=H|H|
=3 ZEH ALl E, ZulpTA|ES FEEE
Aelste] ThAl 24 h B WiEF & MTS AeF
(Promega, USA)S H713F4 T 1 % microplate reader
(Molecular Devices, USA)E ©]-83%] 492 nmol| A 533

S8 243 ol Y FY=F ARE A

YotA] 2 tx=T tiHl A8E A3 Az AL
& HEEE A ] A F4& S
A

MEZAYEE%) =

ANEA7FFE / 2T FFE) * 100

2.4, RNA =& 2! Quantitative Real—-time PCR

6-well culture dishol] HaCaT MEE 2 x 10 cells/well
B 2733 24 h & WSS L F 422 well
of ZEHIEI 2EHHAR|E, ulpT Aol EE
A AE &l Y& HAA &= 250 uME A28t
o] A 48 h &<t HiFSIATE 4 A= H7HE wiA|
£ A|A3F & RiboEx (Geneall, Korea) 1 mLZ AH|EZE
lysis €k Th, hybrid-R RNA purification kit (Geneall,
Korea)E ©]-83le] RNAE FZ3F3L Qubit 2.0 fluor-
ometer (Invitrogen, USA)Z A F3}Ath o|2A FE3}
of A3} total RNAZ ¢cDNAE 4317 218k total
RNA 2 pg, dNTP mix (10 mM) 2 uL, random hexamer
(100 pmol/uL) 2 uLE ¥ ¥ DEPC-treated water= %
3] 20 uL7t =5 Z2AsHAT 65 TollA] 5 mingt
HEAIZL & A el dA4A0 v, 44 5X
M-MLV RT reaction buffer (Promega, USA) 8 uL,
M-MLV reverse transcriptase (Promega, USA) 2 uL,
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Table 1. Primers Used for Quantitative Analysis of Gene Expression
. , , Product size  Annealing temp.
Gene Primer sequence (5° to 3°) (bp) C)
Claudinl F GCA GAT CCA GTG CAA AGT CT 136 58
R CAT ACA CTT CAT GCC AAC GG
Claudin4 F CGC ATC AGG ACT GGC TTT AT 131 58
R AGT TGA GGA CCT GGA AGG CT
Claudin6 F GGC CCT CTG AGT ACC CTA CC 136 58
R GCA GGA GGC AGA AAC AAA AG
Claudin7 F ATG TAC AAG GGG CTG TGG AT 132 58
R CAC CAG GGA GAC CAC CAT TA
Clauding F GGC TGT TTC TTG GTG GTG TT 137 58
R CAC GCA ATT CAT CCA CAG TC
B -actin F TCA CCC ACA CTG TGC CCA TCT ACG A 295 58
R CAG CGG AAC CGC TCA TTG CCA ATG G

RNase inhibitor (Enzynomics, Korea) 2 uL., DEPC-treated
water 8 uLE F7HH 02 HIsl Ak 1 F A2
A 10 mint & Fofl 50 CTolA 1 h B WHEAIA
cDNAE sttt 5 AFPol= oA A3
cDNAE 1/52 S|MAA ARSI 2HB] &3 2H|
Hl @ Abol =, guke-t Aol = Ao o8 TI ¥4
7221 claudin family2] mRNA 2& S vlas)] X2
7] #1383k quantitative real-time PCR (qQRT-PCR)S A1 A|
3} 2X Prime Q-master mix (Genet Bio, Korea) 10
uL, 10 pmol/uL forward primer2} 10 pmol/ul reverse
primerE ZHZ} 1.5 uL, nuclease free water 2 uL, 343 3F
S 1/52 3|4 AZ] ¢DNA 5 uLE 22 5 95 CollA 3
min ¥ 95 Col|A] denaturation 20 s, 58 CollA4] anneal-
ing 20 s, 72 CollA] elongation 20 s& 40 cycle &AISI=
%71 3lollA AriaMx  (Agilent, USA)E ©]-&35}4
qRT-PCRS S35ttt AP tZ729 internal
standard2 3 -actine AFE-3IH AL, AP ARESE pri-
mere] ¥7] A8 Table 13 2T}

2.5, Cell Migration Assay

ZHHE&F 2HH| QA E, ZHEP-T] QA E A
gl o3t Mlxo] o]FAaS ERlsr] Ast cell mi-
gration assay= A AISIATE 6-well plate] HaCaT A3
£ 6 x 10° cells/well2 E53}a1, AZ7} plateol] con-
fluent & wj7}A] vkl FAot vk £<21 HaCaT Al
Zo] FHe 200p tip= ©]-83t woundE RHE Th,

thEkaldEeks] A, Al 428 Al 4 &, 2016

Zt welloll 2EHI&3 2EH| QA E, luk-$-H A
o|EE AHEZ HEE FFE PIAA F= 250 uME
Aelste] thA 24 h F<F vkt 1 ¥ healing 4
S5 AR s FaA Ao, dAnAs St
o ol = wound®] AZE SAHZ g ARE A
sHA] & iz tH] A B37kEY] A A s A
S5 HEEE FASt AhA QI closure rates 574

5T,

)

2.6, RINZ I2XE £H

ZHHIET 2HME FEAVE Al 3 A
(epithelial barrier)oll Vx|& FEFS FIst7] ¢t
transepithelial electric resistance (TEER)E 73} Th.
12-well plate 0.4 um pore transparent PET membrane
(Corning, USA)°ll, HaCaT 5.0 x 10* cells/insert &%=
seed3te] TEER Z78%%°] 100 ~ 120 ohm - cm’7H4] =
SSIEE vl F, 250 uM ] steviol - steviol =
E AEge $0,12,24h HHOE TEER e SAst
Atk olw] TEER #-& ohm (2) x en’lo& HEA S
o & ATolA Ax AY AEE FAdstr] s
EVOM2 (epithelial volt ohm meter 2, World Precision
Instruments, USA)E ©]&3t SA3IATH ¢ iz
TO =2 resveratrol (50 uM), SAHWETL  deoxy-
nivalenol (DON, 5 uM)< AH83te] Alx A9 sl&

L SATATH31]
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Figure 1. Examination of the cytotoxicity of steviol in human
keratinocyte. The results are presented as the mean + S.D. of
the percentage of control optical density (O.D.) in triplicate.

2.7. SAXE]
BE BAIAEE Student’s t-testE ©]-8-3t] 2]
2005 (p < 0052 AA ] a5t

3. Zunp A 1

S HEHEE A3 T 24 h F MTS assayS A A3
A ~ERS 0 ~ 62.5 uM7HAE AlE F2]50] 3
2} E7Vke] 62.5 uMollA 118.86 + 431%% 7HY &
NE F2ES B HFigure 1). ZH M-S 125 uMol| A
= 11425 £ 820%2 &2 M| F2Eo] TEEFH 125
UMZHA = 2HH] 20| HaCaT A2 4 ES 714
= AMES & 5 AT 250 uMolA = Al EZ S
£ 98.08 + 5.11%%, HaCaT Aol ZH|H]S2 250
uM7EA A Elet s W7k = AlE S0 WA
ST T1EY 250 uM o] Foll= A s=IF S7HE
T5 MEZ AEEC] oA ZHHIE 1000 uMollA =
1529 + 1.30%= AZ BELo] 943 43l 5 =
S AE ZAS B 2HHL] Ax 54 AF 2
I 2EHHE 125 uM7EAE tiZET OfH] HaCaT Al
o] F2] 5] Ul o, 250 uMolA AlE HEE
o] =T A FAEIA AL, 250 uMETH T E& %
SoAM = AlE HAdo] #EFHUY wetA] 2 o) F 4
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Figure 2. Steviol decreases mRNA expression level of claudin
8. Claudin 8 is specifically decreased up to 0.29 times among
the claudin genes by steviol treatment (250 uM). The results
were expressed as the average of triplicate samples.

ol A= HaCaT ME2| WEZ) YF& 74 god
A ZEHEe] &35 Stisslr] 98 HaCaT A3
2] Ha 5 250 uME N3P}

3.2, AH|HIZ0 2f$t T £ RTXIC] mRNA Zsigf &0l

HT ATl w2 MEZF AFH(intercellular junc-
tion) & Sl TI 7 AP TFo X|3] Yo HA
AHS AZES JFAF =2 Fole] Hejd
9] o5& Ash= A 758 ofygt Al W A
SAY T OE AETSH 7S s i
th32,33]. T3, A Aololl o)A A adhesion}
junction T T o] WSt F claudin A WS}
7} 53] T35 A8 AR FAHATH34]. wetA
£ AT A= 2HEEo] RS 5= 44 84
Mz AETH mMAYUZ v dFS Lotrr]
Qe A TI ¥ F314<2 claudin mRNA 23
s SASIATE MTS A7 A3 Al AJE& IF
S FA = Ao F9lH 250 uM T 5 A
22 48 h E¢F 283t ¥ internal standardE
-acting o83t iRy div] Z=HHIE AT
claudin 1, 4, 6, 7, 8%] mRNA T3 g vl HYrt.
71 A3} claudin 13} claudin 4+= 2+ 1.22 + 0.03, 0.87 +
0.140 2 =7 & 2folE& HolA &ttt Claudin 6
¢} claudin 7 E3F 0.95 + 0.06, 0.99 + 0.11 ¥} 2, claudin
1, 49} PRV E 2T §-92<l zo]& HolA
Xkt ¥HA, claudin 8- 0.29 = 0.148) 744 ©A8] 7+
A%S & 7 ATk o7 A= 2EHHIEo] TI #

3
i)
=

o
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Figure 3. Investigation on the cell migration by steviol. (A) Representative images for indicated condition show inhibitory effect of
steviol on cell migration (B) The results are expressed as mean = S.D. (n = 3).

3.3. AHH|IZ2| M 0|5 Malisot

TJ &4 claudin THEL AZAEZ = did=
A o]F& &olstA skl BAE o]F W oY
g} gte] HolAAHNAE Fagh or|E 7HA L A
[21-24]. T3 A o] 52 A A Al 583 9T
= 3t Ao E deA o 715 sE el 2L
oA HsloF & ARG 9] shutoltt B AFeA=
ZHHEH O {FEA7E Al o]Fol vxe IS
31371 30 cell migration assayE ©]-83}o] M 9]
T ARE FHsAT A2 wi g FAANA M wiek
£7]°l woundE 2713l ¥l FIhe MEEC] A H
olsg B3l HTFEHEAE #Esy] S £2o] B
He ARE SATOE Ax9 olF £E& Blushe
A& 7]¥ o]t} HaCaT A|EE v 3t plateol] S-S WA
3250 uM 2ZEH|LS 24 h B¢ A3 H dArAFo
2 3RIZ A3} geto g thxgol Hs) 2H MBS
Aol Mzols B AA A8 Ayt gdsA &
2% As #EL 5 AATKFigure 3A). Cell migration
assay A 0 h} 24 hAlol] MEZE o]u|A|s}sle] “dA]
25 AT Q] closure rateE =43 23} A5 E X85}
2] e iz thy] 2HNe&S Mg 493733 +
10.49%2] ¢+ X5 B8-S X hFigure 3B). °|&
Bl zHHEo] AlEQ] o5& At A A=
A& A7 A geletitt oebA] 2HHE

o A AHE EHo R sl= FAE e =&

ekl gEsts) 1], Al 428 A 4 F, 2016

Z2A7) ofd Aow Ak,

34, AHHIZ ¥ AHHIE @ RS Hlu A

S A 2EHIE0] 1000 uMT 2L IS
M= Al AEEES 543 9=l claudin fam-
ily A% £3] claudin 82] mRNA T3 &S HA 3
ZanZdo] FRISFAY. TE]a 2HH L) o) A=
olF E=3 AsEh= AR o] FEFAT 2EH &
O REAQ 2HBl Ao =S} uker] 2 Ato] =9
Hlal A3 Fte] 2EBSH A7 AYE5HH o
2 ot o)zt A dotrdth UA 2HY¥E
I O FEAR] 2EHH A =9 kT @Al =
7} HaCaT Mol v|X&= AlEZ 545 vlushr] 938}
o] MTS assays T3t Th 1 A3} 2HH| &2 62.5
UMl A 118.86 + 431%E 7HE & AlZ HELL 1
o)L, 125 uMOIA = 114.25 + 820% 2 Al HE=&L
Z7MAZ HbEe] AHBl QA== 500 uMoll A
116.16 £ 5.96%2] AE YEE&S Hoj 2HH|SHT
O 22 oAM= Mo &S Z7MZITE A
Ae & 5 UAthFigure 4A). HFET] QAo EE=
500 uMOllA 107.50 + 1.32% 2 A|E AEEo] i =
7Vehe S BRY oy ANkHRl R4 2HEE
oy} zH|R| Ao =0l HISte] A|EZ AEL F FF
< v AR = EEATE =3 1000 pMoll A ZEH| B A}
O] =+= 103.88 + 0.76%, BTl QA== 102.57 +
0.87%2] Al AEgo] #EFAT 2HHLS 1000
uMOl A 1529 + 1.30%2] M AEES Ho =2 A
Z A4S YERd ko) ~EH]| QAL =9} gjub$-T)
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Figure 4. Effect of steviol and its derivatives on cytotoxicity and claudin gene expression. (A) Stevioside and rebaudioside could not

suppress cell proliferation unlike steviol in 250 uM. (B) Investigating the activity of steviol and its derivative on mRNA expression

of tight junction claudin 8. (C) This panel show that steviol derivatives such as stevioside and rebaudioside are not able to

up-regulate tight junction related claudin genes such as claudin 1, 4, 6, 7, 8 expression. The results are expressed as mean + S.D.

of data obtained three independent experiments.

QA EE 2HESY 2 FEIAE AE
AZHA Fgtt IS0 7 AHHIE FEA4Q 2H|
Hl e Alo] =9} Z]ul9-T] 2 AO] =9] claudin family2]
mRNA L& FS Au Ryt 2HH] 2Alo] =9} gul
FH Aol == 2HHEH v A2 250 uM FE
oA Attt <A Aol AAZ ~EEIEY
claudin 8 mRNA & aFo] 029 + 0.148] 2 A5 4
A= AL & F Yo AHMH| QA EE 1.00 £
0.12, Ut Al =X 1.26 + 0.198] 2 2= AT}
(Figure 4B). Z~E|¥] 2ALO] =0 A claudin 13} claudin 4
= EF tiHl Z 0.75 + 0.08, 1.16 £ 0.06H1 %301,
claudin 62} claudin 7-& 1.09 + 0.11, 1.17 = 0.15¥1 9o}
Zuk$-t] @ Abo] E= claudin 1, 4, 6, 7°] 2+ 091 +
0.09, 1.14 + 0.06, 1.21 + 0.05, 0.89 + 0.16¥] & HZH= ]
THFigure 4C). ©|ZH 2HH] QAlo] =9} 2]Hl-9-T] A}
o= cludin 1, 4, 6, 7914 25 2HHLH FASH
iz 2 ool Bolx| a5 & & AUtk o]

54o]

A3 A= 2HMEH T FEAR] ZEH| A E
g9t eAto| = Fol T 2HHEo] T & 3
21 claudin 8°] mRNA L@ Solx oz 2-g5k
= Ae TelEh

npRjto 2 ~HH] &} 2HH| QAR =, EHle-T]
QAfolES] M olF HEE Hlusl] HdTHFigure
5A). 2=HH1 &3} 22 FERl 250 uM o] 2=EH] 2 ALo]
o} gnketAle]=E 24 h HlFdE 3 A A=
ETES g8 £ A 2HH| QA EE 9991 +
9.99%, BJHF-T] QA == 93.46 + 9.12%2 HEF S
o}, Claudin 8%] mRNA Y3 ZFS 7FAaAIZ] 2H B &5
27 thH] 37.33 £ 10.49%E 43 A& B8] o
AE A2 Hol claudin 80] 24 M1 HaCaT A|XE
9] o] Fa% IS I HoF FZHF Yt
(Figure 5B). =3k $-8]= 2HH]| 3} 2HH| A} o] &,
uke-t] QAo 2o o3t A2 7] 33t B cell
permeability ZrAE3-=S #23}17] &) TEER Zk(ohm)
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Figure 5. The effects of steviol and its derivatives on cell migration and permeability. (A) Stevioside and rebaudioside could recover

its migration defects caused by steviol in HaCaT cells. (B) Steviol inhibit normal cell division and cell proliferation through the

suppression of claudin 8, not by stevioside and rebaudioside. (C) Comparison of cell permeability effect through TEER assay in
treatment of steviol (ST) and its derivatives (STS and RBS) using negative control (Deoxynivalenol, DON) and positive control
(Resveratrol, Res). The results are expressed as mean + S.D. of data obtained three independent experiments.

< AR BEH] Az 219 dxT
(control) 121.0 = 4.6 THH] S HZTS] 4 uM deoxy-
nivalenol (DON)+= 113.0 + 442 TEER #to] 744%h vt
H P ZT resveratrol (Res) 25 uM, 50 uM &
T x4 Z+2 128.0 + 1.7, 133.0 + 4.6 TEER %t
o] ZAH o T & o2 FUtHE AL FIE
o 28y 2HYEe] A9 1117 £ 1.52 74T
ol 2HM Lo o8 MEFEIA L] FIE HojFE,
e 2EHHE fFEAIQ ZHB A== 1420 +
4.6, FHF-TI A == 1350 £ 0.02 S o] Uz
T e AZEF A o] ZHAaF A o] F Fa)) A|EHo)

AelEl= AL A3 th(Figure 50).
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