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Background and Objectives Ginsenoside Rbl is the main metabolite of Panax ginseng. It
is known to have many beneficial properties including anti-inflammatory, antitumoral and an-
tioxidant effects. However, the therapeutic effects of ginenoside Rbl on inflammatory airway
diseases have not been elucidated. Therefore, we investigated the effects of ginsenoside Rbl on
the TGF-Bl-induced mucin gene expression and epithelial-mesenchymal transition (EMT) in

human airway epithelial cells.

Materials and Method We evaluated the effects of ginsenoside Rbl on the changes of MUC4,
MUCSAC, occludin, claudin 4, claudin 18, neural (N)-cadherin, and epithelial (E)-cadherin ex-
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pression by TGF-f1 in NCI-H292 cells using reverse, real-time polymerase chain reaction, en-
zyme-linked immunosorbent assay, and western blot.

TGF-1 significantly increased MUC4/5AC expression. Rbl inhibited TGF-$1- in-
duced MUCA4/5AC expression. In addition, TGF-f1 significantly attenuated occludin, claudin 18,
and E-cadherin expressions but induced claudin 4 and N-cadherin expressions. On the other
hand, Rb1 reversed changes in the TGF-p1- mediated expressions of cell junction molecules.
Conclusion These results suggest that ginsenoside Rbl attenuates TGF-f1-induced MUC4/
SAC expressions and EMT in the human airway epithelial cells. These findings are important
data demonstrating the potential of ginsenoside Rbl as a therapeutic agent for inflammatory
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NCI-H292 A3 (American Type Culture Collection,
Manassas, VA, USA)®] 100 U/mL penicillin, 100 ug/mL
streptomycin, 10% fetal bovine serum®] 33 RPMI 1640
"l x| (Invitrogen, Carlsbad, CA, USA)E o|-835}9] 5%2] o)At
sheka 27 3lo|A 37°Col L= &2 ujokskaith 6-well plate
ol 1x10° cells/well®] W= A|ES ©3sto] wjokslgic),

Rblo] TGF-Blofl osfl f=g ol f-24} Ea v} A=
7] whalo] vy Wslof| A= GRS dok] flsiA NCI-
H292 A|3Eo]| 2}7] t}2 =% 2] Rbl(Sigma-Aldrich, St. Louis,
MO, USA)E AAARE 3 1A1F Fol| 5 ng/mL 5%=] TGF-
BI(R&D systems, Minnesota, MN, USA)S Foi3}4t} &
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3t Rbl¥} dexamethasone(Sigma-Aldrich, St. Louis, MO,
USA)2] N G4 a9 Alazdr] ol Aol mjz]=
FEFE vl W] Yt NCI-H292 AEe) Z7] th&
29| dexamethasones A& Z|$ & 1417} Fol 5 ng/mL
8] TGF-pl& Folstqiet. A2 2FAofl thet NCI-H292
Az MEEA G5 WST-1 E4(EZ-CYTOX; Daeil
Lab., Seoul, Korea)d} &dul7S& ©]-83 M= e I}
F5 gRlsto] Akt & AtollA Al RE AY
3709] = AEajR]of A 33] o)A vhEH AH-E F3
< A= AR oH, 2 A AIF AAF $1¥E](Insti-
tutional Review Board)?] Q1S Wrol A|ggstti(YUMC
2017-07-015).

Reverse transcription—polymerase chain reaction
(RT-PCR) £4

RNA| tjgt 242 Gene Amp RNA PCR core kit2}
MyCycler PCR(Bio-Rad, Hercules, CA, USA) 7|AS A}
2319tk PCRo| AH&-E 712AF o)A AHS-H primerg E
2 A &ste] A8-8FATH(Table 1). RT-PCR HAR= AJ2E0]
0, 5, 10 uM 5%=2] Rbl = 0, 10 nM 5= 2] dexametha-
sones A & 1AIZE Fof| 5 ng/mL 5%2] TGF-pl&
Fofalal, 8AI7F Zof| ujeFE AI2EZE phosphate buffered
saline® 33] Al&3t & mRNAS $&3}t0] 4513t

Real-time PCR &4

3% cDNA 0.5 uLE A2 & iQ SYBR Green Su-
permix(Bio-Rad)& AF8-5+9] real-time PCR< 4~3§5}31tt
Real-time PCR #|F-3F0] 10 L7k =7, 2.5 mM€} MgClL
o} 71 H&E %%7} 0.5 uMo| A primerE Eojalg]om,
25 ng® RNA 1 uLE o]&-sto] AHS 4=asict A4l
PCRZ Light-Cycler(Bio-Rad) S A-8-3lo 24353t

Enzyme-linked immunosorbent assay(ELISA) H%
CREIt

Ty

TEA] MUC42F MUCSAC oY 23488 &3] 98l
A ELISAY-S o]-&3}5dth ELISA #HAR= Al2Eo)| 0, 5, 10 uM
%9 Rbl £ 0, 10 nM 52| dexamethasones A %]
3k 3 IAJIZE Fof| 5 ng/mL =2 TGF-pIS §oislal, 24
AlZE Zof wljoFEl Aol A radioimmunoprecipitation as—
say buffer® thalS 2231910, ELISA reader(EL800",
BioTek Instruments, Inc., Winooski, VT, USA)E 450 nm
oA TFEE AT T FETAE o] §ato] Te] oFS

Aepahant
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Table 1. Primer used for polymerase chain reaction amplification

Gene Primary sequence Annealing temperature (‘C) Product size (bp)

MUC4 F: 5'-TICTAAGAACCACCAGACTCAGAGC-3’ 60 467
R: 5'-GAGACACACCTGGAGAGAATGAGC-3’

MUCSAC F: 5'-TCA ACG GAG ACT GCG AGT ACA C-3' 60 130
R: 5'-CTT GAT GGC CTT GGA GCA-3’

Occludin F: 5'-TCA GGG AAT ATC CAC CTA TCA CTT CAG-3’ 55 189
R: 5'-CAT CAG CAG CAG CCATGT ACT CTT CAC-3'

Claudin 4 F: 5'-AGC CTT CCA GGT CCT CAA CT-3' 55 249
R: 5'-AGC AGC GAG TCG TAC ACC TT-3'

Claudin 18 F: 5'-TTC CAT CCC AGT ACC AAA GC-3' 55 226
R: 5'-CCG TIC TTT CCC CAG ACA TA-3’

E-cadherin F: 5'-CGCATTGCCACATACACTCT-3' 60 252
R: 5'-TIGGCTGAGGATGGTIGTAAG-3’

N-cadherin F: 5'-AGTCAACTGCAACCGTGTCT-3’ 60 337
R: 5'-AGCGITCCTGTTCCACTCAT-3'

GAPDH F: 5'-CCTCCAAGGAGTAAGACCCC-3' 60 145
R: 5'-AGGGGTCTACATGGCAACTG-3'

GAPDH: glyceraldehyde-3-phosphate dehydrogenase

Western blot ¥4

ATl occludin, claudin 49} claudin 182 X2}
ARkl E-cadherin®} N-cadherin $He] A4S =34
s17] a4 western blotiS ©]-8-3FIth Western blot 7
Ab= Alaze] 0, 5, 10 pM =2 Rbl E= 0, 10 nM =9
dexamethasone< AAA|gE & 1AF Flof| 5 ng/mL 5% 2
TGF-Bl& Fofste] vieFstaict. ahAeke] HEol4 dots
AA| A1 & NEzAHEHES I3} FAH= 22 44]7F vt
SAIFLE ©]F Tris-buffered saline®} Tween—20 buffer=
AL ol3} FAR 212} 1A W83k The A|Hsto] en
hanced chemiluminescence reagent kitE ©|-835}o] Z}2+9]
e o] w(band)E &Istieh gHelE Mo Al7]i= Scion
Image software(Scion Corporation, Frederick, MD, USA)
£ o|gsto] WA o 2 A5t A2l density® U

BRI

A 24
27 2= Windows& SPSS version 21.00BM Corp.,
Armonk, NY, USA)E AHE-3F3h M A32 33] o4 Al
Yt om, pgrol 0.05 HITkel H9-5 o)t A& Asto]
ek

Mann-Whitney U testE |83}t
4 3
Rbl T+ Rbl¥} TGF-p1 £3F AA] A] NCI-H292
A3zo] vl = P
WSTH-E o]&3t Az g A oA 20 uM s&Z2] Rbl
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Fig. 1. Effects of Rb1 or Rb1 with TGF-f1 on cell viability in NCH-
H292 cells. Rb1 (0, 5, 10, or 20 yM) or Rb1 with TGF-31 (0 or 5 ng/
mL) did not display significant cell killing activity up to 20 uM.

% 5 ng/mL 529 TGF-BIF7IA= Al /o] watE
Al gkt (Fig. 1.

Rblo] TGF-B1& §-=%¥ MUC4/5AC 2@ ujx|&=
BF

NCI-H292 Al|ZEof| A TGF-ploll 23] =% MUC4<}
MUC5ACS] mRNA 2@ 2 2o Thull 2id-2 RblS 44
3F ol BAISHH o2 ofu|olAl 7HAstaich =k mRNA
2 9 Moy hall AR B 18SF(10 uM)S Fofgt
oA ALHG uM)S FoIgh FEoh Hasts FdFS B
tH(Fig. 2).
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Fig. 2. The effects of Rb1 on TGF-B1-induced MUC4/5AC expression in NCI-H292 cells. Reverse transcription-PCR (A, D), real-time
PCR (B, E), ELISA (C, F). *p<0.05 compared with zero value, tp<0.05 compared with TGF-$1 (5 ng/mL). GAPDH: glyceraldehyde-
3-phosphate dehydrogenase, Dexa: dexamethasone, PCR: polymerase chain reaction, ELISA: enzyme-linked immunosorbent assay.

2= 4% 9 Rblo] TGF-pl19]

HAstol m2l= Foke gRelsE A,

din¥} claudin 189] mRNA &3 ‘3~< %‘3—}1‘ "3*3*0‘ AaAFS
L}, RbIEE dexamethasone2 24| %|gt TGF-p1
o]l 2J3t occludin} claudin 182] W& 7h47F LelA] 9k
Ch(Fig. 3A-C). T3} claudin 4+= TGF-12J3 mRNA 23
T} okl Aado] Z718H S, Rbl E+= dexamethasones
HAX|EE LollA TGE-Blo] ©J8t claudin 49] W& 2717}
oJu| QA AAH-E &1 4= USITH(Fig. 3D-F).
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A= 9 dlsllE 23} TGF-Bli= E-cadherin
WES ZHAAF o Rbl ¥ dexamethasones A
3t ol A= TGF-BIoll E-cadherin®] W& 7F47) Uel
| &9kth(Fig. 4A-C). E3F TGF-plofl 23 N-cadherin
1&lo] Z715191.21, Rbl & dexamethasones A 2|3k
oAl TGF-plIol €JgF N-cadherin®] o] &ju|glA
A &g 4= A3} (Fig. 4D-F).
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Fig. 3. The effects of Rb1 on TGF-f1- mediated expression level changes of tight junction molecules (occludin, claudin 4, and claudin 18)
in NCI-H292 cells. Reverse transcription-PCR (A, D), real-time PCR (B, E), western blot (C, F). *p<0.05 compared with zero value,
tp<0.05 compared with TGF-B1 (5 ng/mL). GAPDH: glyceraldehyde-3-phosphate dehydrogenase, Dexa: dexamethasone, PCR: poly-

merase chain reaction.
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Fig. 4. The effects of Rb1 on TGF-31- mediated expression changes of cell adhesive molecules (E-cadherin and N-cadherin) in NCI-
H292 cells. Reverse transcription-PCR (A, D), real-time PCR (B, E), western blot (C, F). *p<0.05 compared with zero value, tp<0.05
compared with TGF-B1 (5 ng/mL). GAPDH: glyceraldehyde-3-phosphate dehydrogenase, Dexa: dexamethasone.
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