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Abstract
Epicatechin-gallate inhibits

hydrogen peroxide-inducedMUC5AC gene expression and

MUCS5AC secretion in human airway epithelial cells

Jun Wan Yim

Department of Medicine
The Graduate School, Yonseir University

(Directed by Professor Joo—Heon Yoon)

Oxidative stress induces overexpression of mucinegeand has been
implicated in the pathogenesis of inflammatory aywliseases. Polyphenolic
components of green tea, such as epicatechin gdl&G) have potent anti-
oxidative properties. This study examines the ¢ftddECG on HO--induced
mucin gene expression and mucin secretion in huamavay epithelial cells.
H,0O; induced overexpression of the mucin gene MUCS5AMW, BCG markedly
inhibited HO,-inducedMUC5AC gene expression and MUC5AC secretion. In
addition, the MAP kinase signal pathway, in pataclERK MAP kinase, was
associated with $D,-inducedMUC5AC gene expression and ERK MAP kinase
activity was suppressed by ECG. This results shbat the green tea
polyphenol ECG is a potent inhibitor of ;G-induced MUC5AC gene



expression and MUCS5AC protein secretion in humarwa epithelium
through a mechanism involving inhibition of ERK MARnase-dependent

signaling.

Key words : Mucin hypersecretion: Oxidative stress: Green tea:

Polyphenol



Epicatechin-gallate inhibits
hydrogen peroxide-inducedMUC5AC gene expression and

MUCS5AC secretion in human airway epithelial cells

Jun Wan Yim

Department of Medicine
The Graduate School, Yonser University
(Directed by Professor Joo—Heon Yoon)

I . Introduction

Mucin hypersecretion is commonly observed in magpiratory diseases, such as
rhinitis, sinusitis, otitis media, nasal allergyranic bronchitis and cystic fibrosts.
To date, 20 different mucin genes have been idedtéind these are subdivided into
two groups, membrane-bound mucins and secreted nsudlUC5AC, MUCS5B,
MUC6, MUC7 and MUC19 are generally recognized tatzesecreted mucirid. Of
these, MUC5AC and 5B are known to be the major ngjcnd are highly expressed
in the goblet cells of the human airway epitheliand submucosal glarid®. Mucin
genes have been shown to be stimulated by a widetywaof stimuli, including

proinflammatory cytokines such as IL-9, II3-Bnd TNFe, cellular proteins such as



neutrophil elastase and epidermal growth factoeptar (EGFR) ligand$*®*?

The oxidative injury triggered by both inhaled dadally generated reactive oxygen
species (ROS) elicits an inflammatory response tat profoundly impair the
structural integrity and biological properties abbchial epithelium. A large number
of studies have demonstrated that ROS such as ¢minoeroxide (kD,), superoxide
anion (Q-), and hydroxyl radical, play a critical role ihet initiation and progression
of a great diversity of airway diseas€'s Oxidative stress has also been shown to
induce mucin synthesis in airway epithelial célls
Mitogen-activated protein (MAP) kinase pathways yplan important role in
transmitting inflammatory signals from the cell fage to the nucleus and influence
cell proliferation, differentiation, apoptosis, ogkeletal remodeling, and cell cycle
regulation®. It has been reported that exposure of cells,@;dctivates several MAP
kinase signal molecules including extracellulamsigregulated kinases (ERK), c-Jun
amino-terminal kinases (JNK) and p38 Map kindéé%

Polyphenols derived from green tea, the produdried leaves o€amellia sinensis,
especially catechins, are known to have anti-inflatory, anti-oxidative, anti-
mutagenic, anti-carcinogenic and apoptotic effétt8 The major catechins are: (-)-
epigallocatechin-3-gallate (EGCG), (-)-epicateditiate (ECG), (-)-epicatechin (EC),
and (-)-epigallocatechin (EGC). EGCG is the mosinglant bioactive polyphenolic
constituent. Therefore, most of the previous studie the beneficial effects of green
tea have been performed with EGCG. The role ofrothéechins has not been well

evaluated, especially with regard to the antioxigegffect.



In the present study we examined the effect gb.tbn expression of the secreted
mucin genes MUC5AC, MUC5B, MUC6, MUC7, MUC19 ane tability of ECG to
suppress bO--induced secreted mucin gene expression in humavawiepithelial
cells. Our results show that,® induced MUC5AC gene overexpression but not
MUC5B, MUC6, MUC7 or MUC19, and induced MUC5AC pewot secretion in a
dose dependent manner. ECG suppressesD,-idduced MUCBAC gene
overexpression and MUCS5AC secretion in a dose depgnmanner by inhibiting
ERK MAP kinase activity. This study provides newsight that ECG may be an

effective therapeutic agent for secreted mucin rsgmretion due to oxidative stress.



II. Materials and Methods

Materials

Epicatechin gallate (ECG) and Hydrogen peroxidgOgH were purchased from
Sigma Aldrich. Anti-phospho-p44/42 MAP kinase(Th22ZDyr204) antibody, anti-
phospho-p38 MAP kinase (Thrl80/Tyrl82) antibodyd amti-phospho-SAPK/INK
MAP kinase (Thr183/Tyr185) were purchased from CRljnaling (Beverly, MA,
USA). o-tubulin antibody was purchased from Calbiochem andi-MUC5AC

antibody was purchased from Santa Cruz Biotechiydiog

Cell culture

The human lung mucoepidermoid carcinoma cell IINE€IEH292) was purchased
from the American Type Culture Collection (CRL-1848anassas, VA, USA) and
cultured in RPMI 1640 (Invitrogen, Carlsbad, CA,A)Supplemented with 10% fetal
bovine serum in the presence of penicillin/streptcim at 39°C in a humidified
chamber with 5% C® For serum deprivation, confluent cells were wastwdgce with

phosphate-buffered saline and recultured in RPMD16ith 0.2% fetal bovine serum.

Experimental conditions
ECG was diluted in DMSO to stock concentrationslof 50, 100 mM. The ECG
stock was further diluted in RPMI to experimentahcentrations of 10, 50, and 100

uM. For RT-PCR, NCI-H292 cells were treated withCH (100, 250, 500, 1000M)



for 24 h prior to evaluation dIUC5AC, MUC5B, MUC6, MUC7, and MUC19 gene
expression. To test the effect of ECG on gene sgB, cells were pretreated with
ECG (10, 50, 10uM) for 1 h and then they were incubated in freshdiomm
containing 25QM H,0, and ECG (10,50,100M) for 24 h.

For western blot analysis of the signal pathwaytging, ERK, p38 and JNK, cells
were treated with 250M H,0, for 10, 30, 60, and 120 min. To test the effedEGG,
cells were treated with 1M ECG for 1 h prior to incubation in fresh medium

containing 25QM H,0, and 10QuM ECG for 10 or 30 min.

RT-PCR

Total RNA was isolated from NCI-H292 cells treateith H,O, (100, 250, 500 1000
uM) using TRIzol (Invitrogen, Carlsbad, CA, USA). BB was synthesized with
random hexamer primers (PerkinElmer Life Scienced Roche Applied Science,
Boston, MA, USA) using Molony murine leukemia vifteserse transcriptase
(PerkinElmer Life Sciences, Boston, MA, USA). Oligzleotide primers for PCR
were designed based on the GenbankTM sequence @50, MUC5B, MUCS,

MUC7, and MUC19 (Table 1).



Table 1. The experimental conditions of the polymserchain reaction (PCR)

and sequences of oligonucleotides used in PCR

Product Cycle  Annealing  Primer Sequence of oligonucleotide
Temp('C)
MUC5AC 32 60 Forward CGA CAACTACTT CTG CGG TGC
Reverse GCA CTC ATC CTT CCT GTC GTT
MUC5B 35 55 Forward CTG CGA GAC CGA GGT CAACATC
Reverse TGG GCA GCA GGA GCA CGG AG
MUC6 35 55 Forward TCA CCT ATC ACC ACACAAC
Reverse GGA GAA GAA GGA AAA AGA G
MUC7 35 55 Forward CCA CAC CTAATT CTT CCC
Reverse CTATTG CTC CAC CAT GTC
MUC19 30 55 Forward TTT AGA GGC ACT GGG ACC AC
Reverse ACC ATT GCC CAA AGA AGT TG
*B2-M 23 55 Forward CTCGCCCTACTCTCTCTTTCTGG

Reverse GCTTACATGTCTCGATCCCACTTAA

* B2-M : B2 microglobulin

PCR products were resolved in a 1% agarose gel (ARtckland, ME, USA) and
visualized with ethidium bromide under a transilioator. To confirm that the
amplified products were from mRNA and not genomigADcontamination, negative
controls were performed omitting the reverse traptase and no PCR products were
observed. Specific amplification of target genes wanfirmed by sequencing of PCR

products (dsDNA Cycle Sequencing System; GibcoBRigkville, MD, USA).

Immunodetection and quantitation of secretions

Methods for the detection of secretions from celtucells have previously been



described. Secreted MUC5AC mucins were detected by an immleh@ssay using
a polyclonal anti-MUC5AC antibody (Santa Cruz Bateology Inc, Santa Cruz, CA,
USA).

Dilutions of apical secretions were applied to @ogellulose membrane, which was
then incubated with the appropriate primary antibddllowed by reaction with
horseradish peroxidase-conjugated goat anti-mogSe The signal was detected by
chemiluminescence (ECL kit; Amersham, Little ChatfoUK), and a standard curve
was generated by linear regression analysis torrdete the concentrations of the

individual samples.

Western Blot analysis

NCI-H292 cells were grown to confluence in 6-wdktps. After treatment with 250
uM H,0, for 10, 30, 60, or 120 min, cells were lysed w2k lysis buffer (250 mM
Tris-Cl(pH6.5), 2% SDS, 4%B-mercaptoethanol, 0.02% bromphenol blue, 10%
glycerol). Equal amounts of whole cell lysates wesolved by 10% SDS-PAGE and
transferred to a polyvinylidene difluoride membraneTris-buffered saline (50 mM
Tris-Cl (pH7.5), 150 mM NacCl) for 1 h at room temaieire. The blot was incubated
overnight with primary antibody in TTBS (0.5% Twe&8 in Tris-buffered saline).
After washing with TTBS, the blot was further ineted for 1 h at room temperature
with anti-rabbit or anti-mouse antibody (Cell siing) in TTBS and visualized using

the ECL system (Amersham, Little Chalfont, UK).



Satistical analysis
Data are presented as the mea8D-of triplicate cultures from the same experiment
Statistical comparisons were performed using Stislétest. p<0.05 was considered

statistically significant.
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III. Results

H-,0, induced gene expression of MUCBAC, but not MUC5B, MUC6, MUCY, or
MUC19, in a dose-dependent manner

To determine whether @, can induce the expression of secreted mucin g&ies,
PCR was performed after treatment of cells wit®H100, 250, 500, 1000M) for 24
h. Levels of MUC5AC mRNA increased after treatmeith H,O, in a dose-dependent
manner, while levels of MUC5B, MUC6, MUC7, and MUZHMRNA did not increase
(Fig. 1A). MUCBAC gene expression was increased significantly at [ @40H,0,
(9.2540.59 times greater than control; p<0.01), at P00 H,O, (9.174.04 times
greater than control; p<0.01), and at 1 mMDEi(9.8140.49 times greater than control;
p<0.01) (Fig. 1B). No corresponding change was doim the expression of the

internal control2-microglobulin.
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ECG H,0, H,0, H,0, H,0,
Cont 100pM 100pM 250pM  500pM ImM

MUC SAC
MUC SB
MUC6
MUC 7

MUC 19

B2 M

e

Fold over basal

MucSAC gene expression

N ’_1_‘ * : p<005
o

Cont ECG HO, H,0, HO, HO,
100pM  100pM  250pM  S00pM  1mM

Figure 1. H,0O, inducesMUCS5AC gene expression in a dose-dependent manner.
Confluent cells were treated withy®, (100pM, 250uM, 500uM, 1 mM) for 24 h. C,
control. p2-microglobulin 2 M) was used as an internal control,G4 induced
MUCBAC gene expression but did not affect expressiortlegrosecreted mucin genes
(A). Densitometry demonstrating the dose-dependfatt of HO, on MUC5AC gene
expression. All experiments were conducted at l&ast separate times (B). (*p <

0.05)



ECG suppressed H,0,-induced MUCSAC gene expression

We next evaluated whether ECG could suppress the gepression of MUC5AC.
Cells (1 x 106/ml) were stimulated with®, (250uM) or H,O, (250uM) + ECG (10,
50, 10QM) for 24 h. RT-PCR analysis showed that treatmeith H,O, induced
MUCS5AC gene expression compared to control celld1#.27 times greater than
control; p<0.01) (Fig 2A). Pre-treatment with EC& fLh followed by 24-h treatment
with H,O, and ECG suppress@dUC5AC gene expression relative tg®}alone in a
dose-dependent manner, with significant inhibitainl0 uM ECG (3.9798.14 times
greater than control; p<0.01), 5M ECG (3.479.31 times greater than control;

p<0.01) and 10@M ECG (1.390.31 times greater than control; p<0.01) (Fig. 2B).
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H,0, 250 uM

EcG  H,0, ECG ECG  ECG
Cont  100pM 250pyM 10pM  S0pM  100pM

e sac I N <>
e ot ]

e

*
* *
| ‘

* 1 p<0.05
o [ ﬂ []
CG ECG

Cmt ECG H0, E ECG
100pM 250pM 10pM SO pM 100 pM

Fold over basal
rm @ & ¢ @ = @

MuciAC gene expression

H,0, 250 uM

Figure 2. ECG suppresses hD,-induced MUC5AC gene expressionConfluent
cells were pretreated with ECG for 1 h and theaté@ with HO, (25QuM) and ECG
at increasing concentrations (10, 50, 100) for 24 h. C, controlf2-microglobulin
(B2 M) was used as an internal control. ECG suppdesg®,-inducedMUCS5AC gene
expression in a dose dependent manner (A). Densitgrdemonstrating the effect of
ECG on HO,-mediated production ofMUCS5AC gene. All experiments were
conducted at least four separate times (B) p(%x:0.05)

These results show that ECG inhibitgdinducedMUC5AC gene overexpression.
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ECG suppressed H,O,-induced MUCS5AC secretion and intracdlular MUC5AC
protein

The secretion of MUC5AC protein in NCI-H292 cellasvalso measured. Treatment
with 250 uM H,0, increased MUC5AC mucin secretion (406%7 times greater than
control; p<0.05, Fig. 3A). The increased MUC5ACrsion was suppressed by ECG
treatment in a dose-dependent manner, with sigmfienhibition at 50 and 100M
ECG (2.590.09 times greater than control, p<0.05;_D.2+imes greater than control,
p<0.05 respectively Fig. 3A). The intracellular MBIEC protein was measured. .
Treatment with 25QuM H,0, increased intracellular MUC5AC protein (2.5989
times greater than control; p<0.05, Fig. 3B). Theréased MUC5AC secretion was
suppressed by ECG treatment, with significant iitioib at 200uM ECG (1.320.35

times greater than control, p<0.05, Fig. 3B).

15
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Relative amount of secretion
(Fold over basal)

D p<=005
Cont EC¢  HO, EC¢ ECG  ECG
W0uM  250uM 1M S0uM 100uM

H.O.150 uM

=

Relative ammount of secretion
(Fold over basal)

o * L p=005
Coni ECC HO, ECG¢  ECC ECC
100uM  250uM 1M S0uM 100uM

H.0. 250 pM

Figure 3. ECG suppresses KO,-induced MUC5AC secretion and intracellular

MUCS5AC protein. Representative immunoblot assay demonstratingfteetef ECG
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on HO,-mediated MUC5AC secretion (A) and protein (B). EG@pressed 1D,-
induced MUCS5AC secretion and intracellular MUC5A@ein (* :p < 0.05)

These results demonstrate that ECG suppresg2s idduced mucin hypersecretion.
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H,0, induced MUCS5AC gene expression via ERK MAP kinases.

Treatment with 25QuM H,0, activated ERK MAP kinase. This activation was
maximal at 10 and 30 min after treatment and deekafter 60 min. Activity of p38
and JNK MAP kinases was not increased by treatmvéhtH,O, (Fig. 4A). It appears
that stimulation by KD, induced bothMUCS5AC gene expression and ERK MAP
kinase activity in human airway epithelial cellseWherefore investigated whether the
induction of MUC5AC gene expression by .8, involves the ERK MAP kinase
pathway. Cells were pretreated with 8@ PD98059, a specific MEK1/2 inhibitor, for
1 hr before treatment with B,. RT-PCR and Western blot analysis clearly showed
that pretreatment of NCI-H292 cells with PD98058 fohr inhibitedMUCS5AC gene
expression and phosphorylation of ERK MAP kinasig.(BB). MEK1 DN mutant
stable cells were preincubated for 48 hrs and &ited for 24 hr or 10 min with @,

(250 uM) prior to real-time PCR or Western blot, respesiy. The increased

phosphorylation of ERK MAP kinase aMdUC5AC expression were inhibited after

transfecting MEK1 DN mutant cells (Fig. 4C).

18
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Figure 4. H,0O, induces MUC5AC gene expression via ERK MAP kinaseA:
Control cells were maintained in basal growth medivith DMSO. HO,-treated cells
were treated with KD, (250 uM) for 10, 30, 60, and 120 min. Western blot anialys
demonstrated the effect ob®, on MAP kinase phosphorylation,®h activated ERK,
but not p38 or INK MAP kinase, at 10 and 30 min(&ils were pretreated for 1 h
with 30 uM PD98059 and then stimulated for 10 min withOH (250 uM). Western
blot analysis showed that and the phosphorylatioBRK MAP kinase was inhibited
by treating cells with PD98059. Cells were preeddor 1 h with 3GuM PD98059 and
then stimulated for 24 hr with &, (250 uM). Real time-PCR demonstrated that the
increased MUCKAC gene expression was suppressed by pretreating westls
PD98059. C: MEK1 DN mutant stable cells were prebated for 48 hrs and

stimulated for 24 hr or 10 min with,B, (250 M) prior to real-time PCR or Western

blot, respectively. The increased phosphorylatibERK MAP kinase andMUC5AC
expression were inhibited after transfecting MEKM Dutant cells.
These results show that the activation of ERK MARagke is essential for ,B,-

inducedMUCS5AC gene expression in NCI-H292 cells

20



ECG inhibited H,O,-induced MUCS5AC gene expression via the inhibition of ERK

MAP kinases

We next investigated whether the increased actiotyERK MAP kinase after
stimulation with HO, could be inhibited by ECG treatment. After 1-h-preatment of
100 uM ECG, cells were treated with,8, (250 uM) with ECG (100uM) for 10 and
30 min. Western blot analysis showed that ECG itdutbERK MAP kinase activity
(Fig. 5A). Interestingly, inhibition of the ERK MARinase pathway inhibited the
induction of MUC5AC mRNA by KO, in NCI-H292 cells (Fig. 5B).

21



A

H,0, 250pm/ ECG 100uM

Min  Cont 10 10 30 30
H,0, - + + +

ECG - - + -

+

CODUIR  — ————
B

H,0, 250pm / ECG 100uM

H,0, - + +
ECG ] ) +

MUC 54AC

p2 M

Figure 5. ECG inhibits H,O.induced MUC5AC gene expression and
phosphorylation of ERK MAP kinase. Cells were treated with ECG (1@®) for 1 h
before the addition of 0, for 10 or 30 min. ECG suppressed(4induced

phosphorylation of ERK MAP kinase in western blaalysis (A). RT-PCR showing
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thatMUCBAC gene expression was suppressed after treatmenE®iB(B).
ECG clearly inhibited both ¥D.-induced activation of ERK MAP kinase and
MUCS5AC gene expressionThus, H,O,-induced activation of ERK MAP kinase

appears to be closely relatedMiJC5AC gene expression and MUCS5AC secretion.

23



IV. Discussion

Mucin hypersecretion causes many clinical problesush as rhinorrhea, nasal
stuffiness, and sputum in the respiratory tracy encommonly observed in many
inflammatory airway diseases. Mucin genes are Osw@aibdivided into two groups
based on membrane-bound and secreted mucins, enkinbwn that secreted mucins
may play an important role in mucin hypersecretitn.has been reported that
MUCS5AC is the predominant secreted mucin in humawagys *** and both the
protein back bone and carbohydrates of MUC5AC dmumie to the viscoelastic
properties of airway mucu. An understanding of the various stimuli of MUC5AC
secretion, including inflammatory cytokines, calluproteins, and oxidative stress is
very important and may offer new therapeutic egegs for the inhibition of airway
mucin hypersecretiotf.

The airway epithelium is continuously exposed tothb@xogenous oxidants,
including air pollutants and cigarette smoke, andogenous oxidants generated by
activated inflammatory cells through mitochondredectron transport®. Reactive
oxygen species (ROS) are classically thought otydestoxic and mutagenic or as
inducers of oxidative stress and recent evidencgesis that ROS play a role in
stimulation or inhibition of cell proliferation, aptosis, and inflammatioff*% In the
present study, we investigate whether oxidativesstrinduces overexpression of
secreted mucin genes in human airway epithelids.clur results showed that®h

increased bothMUC5AC mRNA expression in a dose-dependent manner and

24



MUCS5AC protein secretion. Interestingly,® did not have any effect oMUC5B,
MUC6, MUC7 and MUC19 mRNA expression. These results suggest th#d,H
induced mucin gene overexpression and mucin searttrough only MUC5AC.
Previous studies have shown that polyphenols présegreen tea (mainly catechins)
are potent anti-oxidant®. The majority of the biological effects of greesatare
mimicked by its principal constituent catechin EGEG® and there have been few
reports about the anti-oxidant effects of otherechins. Our results show that
treatment with the catechin ECG inhibits®4-inducedMUCS5AC gene overexpression
in a dose-dependent manner and inhibi®Hnduced MUCS5AC protein secretion. It
is likely that ECG inhibits kD,-inducedMUC5AC gene expression and MUC5AC
secretion via an antioxidant effect.

The mechanism by which oxidative stress indudgksC5AC gene overexpression
and MUCSKAC secretion is important with respect berapeutic approaches for
respiratory inflammatory disease. Several stud@ag shown that activation by,8,
is dependent on the MAP Kinase signal pathw3§. The EGFR-MEK-MAPK
transduction pathway is known to be involvedMtJC5AC gene overexpression and
hypersecretion®. In primary cultures of human bronchial epithetialls HO, elicits a
cytotoxic effect mediated by phosphorylation-demamidactivation of MAPKs, and
ERK, p38 and JNK MAP kinases are also involved lie tnflammatory changes
induced by HO, *°.

To examine which MAP kinases are involved inOgtinduced MUC5AC gene

expression in human airway epithelium, we inveséidahe effects of pD,treatment

25



on NCI-H292 cells. While ERK MAP kinase was phosptated after treatment with
H,0, the p38 and JNK MAP kinases were not activatedtr@atment with PD98059
clearly suppressetMUCS5AC gene expression and phosphorylation of ERK MAP
kinase. This result indicates that@®d inducesMUCS5AC gene expression via ERK
MAP kinase.

ERK MAP kinase activity was inhibited by ECG in asé-dependent manner,
indicating that ECG inhibits #D,-induced MUC5AC gene overexpression and
decreases MUCS5AC secretion via suppression of ER# Minase.

The fact that ECG inhibited #,-inducedMUC5AC gene expression and decreased
MUCS5AC secretion suggests that®4 increasesMUCS5AC gene expression through
transcriptional regulation and that ECG may have effect on this regulatory
mechanism.

It should be noted that some of the mechanistidiesuof tea catechin, including our

study, were performed in the concentration rande)dl000 uM, which is unlikely

to be achieved under physiologic conditions, excépt the tissues of the
gastrointestinal tract that come into direct contaith the tea solutiorf®. The
maximum achievable peak plasma level of catechimceatrationin vivo is
significantly lower than the oral consumptive camtcations of green tea solutiéh*®.
We propose that the nasal topical application maynore useful than oral green tea
solution in order to achieve the effective expernitaédosage of ECG and to make use

of ECG as a therapeutic agent against the nasalsrhypersecretion.

26



V. Conclusion

In summary, oxidative stress, including;® is a central feature in airway
inflammatory diseases and antioxidants may playiteca role in the prevention of
airway inflammation. The present study shows th#d,Hip-regulateMUC5AC gene
expression and secretion and that ERK MAP kinaagspan important role in J@,-
inducedMUCBAC overexpression. ECG, a green tea derived polyphéasl a potent
inhibitory effect on the induction by B, of MUC5AC gene expression and MUC5AC

secretion through suppression of ERK MAP kinase.
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<Abstract (in Korean)>

M 7= A g Al X oA Hydrogen peroxidase o] 93 =€ FAN
FEujo] g ECG 2 oA a3

Aol A BASHE A ArE 7R I5S dov|a, Ho EuE

X] = = =

S7HA71H, A Ve 95 ZAEE dozith HIAFHARI MUCSAC 9
o] FEE 1 o= MAP kinase pathway AZHAEAA S o] &3ttt
dHA Ak F2 GRS 474 polyphenol & F4bs EHE 4#HA
ATt B A3 AN 7= A A EA H202 7F HA fExte] vk
HA = TS golral oo o3 fF=d A HEH D FA {Hdxo
Hdl o] )3k polyphenol 2] AE<l epicatechin-gallate(ECG)o] &=
o}

Aol W 1 aF FF T NCI-H292 cell o] H202 & &%= H(100,250,500,1000
uM) 2 A R8ke] H202 o 93 MUC5AC ¢ mRNA ¢ 2@&dS Hokor
ECG(10,50,100uiM)E A= 235 & H202(250uM)E A 2|8t MUCHAC 2
mRNA ] @de] w®WgE A FFaLIITE S SAsENn
MUC5AC ##]¢] W3lE Dot blotting & Ea #=egch H202 =
Axeke]  MAP  kinase pathway ¢ Alsdg oWEe] UAdF
ECG(100uM)E A A & e Ag Tl =9 2 Western blotting &
o] &3te] ®AEtE. H202 & A=A I =% M2 VUC5AC
mRNA ¢ 2do] Z7} stgorm, H202 o 9&f #FLdE MUC5AC
mRNA £ 10,50,100uM &3] ECG E AAAFIS u TA7I
74389 31 o]= MUCHAC 9] secretion ol & 2 9G4S HYTE H202 &
2218 A MUCSAC 29 wdo nx+= 432 MAP kinase pathway <
ERK o 93 #Hol9lem Z7l9d ERK ¢ €437} ECG o 9&) A=
AL & F A AEFH o7 H202 o 98] MUCS5AC 9 d o]
Z7bsln Zxpe] AEQl ECG 7F H202 o 98] 28 MUCSAC FrAA9)
e 9 gle] BujE AdASE S € F A, ol MAP kinase
pathway % ERK 2] Ao o3 AYS & F

o &
o
R

AAE = T JN FEE] - &4 A - F3F - Polyphenol
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