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Suppression of Induced Mucin Production from Human Airway Epithelial Cells
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Abstract — We examined whether indomethacin, noscapine, coumarin, uridine and betaine affect airway mucin production
induced by EGF or TNF-a from NCI-H292 cells. Cells were pretreated with each agent for 30 min and then stimulated with
EGF or TNF-a for 24 h. Of the five compounds, coumarin suppressed airway mucin production induced by EGF or TNF-
o. However, indomethacin suppressed airway mucin production induced by EGE This result suggests that coumarin and
indomethacin can regulate the production of mucin induced by EGE by directly acting on airway epithelial cells.
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NCI-H292 A|*¥+ American Type Culture CollectionA}
(Manassas, VA, US.A)NA T-93}At}. Protease inhibitor
cocktail>- RocheAF(Indianapolis, IN, U.S.A.)°l 4], mouse anti-
MUCS5AC clone 45M1 % HRP-Goat Anti-Mouse IgG
Conjugate CA, US.A)A,
trypsin-EDTA, epidermal growth factor(EGF), tumor necrosis

NeoMarkersAHFreemont,

factor-alpha(TNF-alpha), Tween 20, bovine serum albumin
(BSA), HEPES, dimethyl sulfoxide(DMSO), 3,3'5,5- tetra-
methyl-benzidine peroxide solution(TMB), NP-40, EDTA,
EGTA, HEPES, indomethacin, noscapine, coumarin, uridine,
betaine, Trizma base 5 Sigma*F(St. Louis, Mo., U.S.A.)°ll
#], penicillin-G, streptomycin, fetal bovine serum(FBS), RPMI
16402 GIBCO-BRLAHGrand Island, New York, U.S.A.)°f A,

PNER A ASFEE ATl it o] AES Flste] A}

QIZh 7| =&m| MIZ(NCI-H292) HiF & 2+ okZ9| X2|

Al F57t 98] FAEH 95% 571, 5% CO= st
= 37°C wljek7] Well] HEPES(25 mM), penicillin G(100 U/m! ),
streptomycin(100 ug/mf), FBS(10%, V/V) S°] H7t¥ RPMI
1640 wjekelollq wiekali=tl, 157 23] M=% subcultured}
R W FR L 2wttt 1814 wAE FUTh 75 [T

MUC5ACS] A/dell thst 2t k2] 285 a1 flslod, 24
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well culture plateZ 7170 & 2.0x10%cells/welle] W= AE
5 E3stal kst AlE7E 72 well®] 70~80% 45 At
A JER ARFAFBSY] SEE 0.2%E AAIT vjokd
3L 2443 FRE wjFekal o] Fserums F7FSHA] 942 vl
(serum-free medium)© = M¥EZS AHeta, 2+ o 1~100 pM
S FHBks ke 200 wE wellPic} 715t 30%-0] A w)Et
T A3 M|3E 4371 A (epidermal growth factor, EGF) 25 ng/m/
£ AMaze]] Fofgh £ 37°Collx] SR 24A17F 53t v kesict.
EGF-induced mucin production®l] thet G A5 & 2 F
SF¥| AL IR} (tumor necrosis factor-alpha, TNF-alpha)ell 2]3F -
2 A STl gk - okEe] s AFs] flgk Adel
M 719 e 7oA EGF 25ng/ml thAl TNF-alpha
0.2 nM=- A|3Ee] T8tk & 37°CollA] =712 244171 <t vk
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OIZt 71 =AM MIZOMe] MUC5AC F&l MM =3

7} okEo] A7 7|to] R &, Al 83l 25 (20 mM
Tris, 0.5% NP-40, 250 mM NaCl, 3mM EDTA, 3mM EGTA,
protease inhibitor cocktai)= 7}ste] AlE el A st=
MUC5AC F2& &3 & G407 WeE2 (enzyme-linked
immunosorbent assay, ELISA)S ©]-&3}o] FA12] S o
53 o] SR} FAE cell lysateE PBSZ 1/108) 34
stal 34 7} samples ELISA A-82] 96-well plateel] 2}z
100 p¥ FEAIZ F 42°Collx] ¢Hd3s] HFAIZTE 71 $ PBS-
Tween 20(0.05%, PBS-T) & 200 pl/wells o], 7} well &
3314 A skelct A2 $ PBSTell &3l¥ 2% BSA &
200 W=zt welld 713kt thA] 1A17F 53t incubationdF3i Th.
1A17F ¥ PBST 200 W= 33 A|#3talMUCSACe] o gk
monoclonal antibody®! mouse anti-MUC5AC clone 45M1<
2% BSA°ll 1:2000] HE= 3143 $of], 2} welld 100 w4 3
7¥ska 17ZF B<F incubationditt. 1A17F § PBS-TZ 33] Al
Z&kar 22 A9l Horse radish peroxidase(HRP)-Goat Anti-
Mouse IgG ConjugateE 2% BSA°] 1:3,0008] H-&=Z 3]4¢t
T ZF welld 100 w2 %7Fska 1417+ 59t incubationdF3Att.
PBSTZ ©A] 33 A7 3 3,355 -tetramethyl-benzidine
peroxide(TMB) 8- 100 WE 7} wellell 7kt 52 3 1N
H,S0, 50 pfe F7kste] Whe-5 A%t 450 nmelld 2t well
o FHEE SPFoEHN UxT oFE HETre] MUCSACE
T bols

SHNE|

BE 34 4% Mean+SEM.OE ik 3 ok A2t
o] FAAE= tx SA 9] WtgR Jeblth FAAEE
one-way ANOVA % unpaired Student's f-testZ 3} O,
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p<0.05%1 7o BAIFOE o] e Aoz WFsigirt.
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Indomethacin0| EGF2 X=El MUC5AC 7|=/4A MM =7}
a0l O[xl= gk

Fig. 1914 & 4= 9l 2149, indomethacin® 1 5%
A1 25 ng/ml®] EGFA 2|2 371 MUC5AC 71=HA419] A
= AR 7F A2 w5 o] R tla=t, EGF 25 ng/
m/ @5 A 2], indomethacin 10°M + EGE indomethacin
10°M + EGE indomethacin 10*M + EGF | &]-ell4] z+z}
100+7%, 178+5%, 195+25%, 177+12%, 142+6%°]%]t}
(Fig. 1).

ox =2

Noscapined| EGFZ XI5E MUC5AC 7 ISR MM S5
ol ojxl= P&

Fig. 2014 & & 3= Z1AH, noscapine A AHzw% H
oA 25ng/mle] EGFHE]Z %71 MUC5AC 7]%=H412] 484
of fod A= VTS TA E3dnh. 7F A7 w2 Fale
ke t)%, EGF 25ng/ml ©H5 2]+, noscapine 10°M +
EGE noscapine 10°M + EGE noscapine 10*M + EGF ]
oA ZH2 100+£8%, 207+6%, 203+110%, 210+7%, 198+
5% ©]At}(Fig. 2).
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Fig. 1 - Effect of indomethacin on EGF-induced MUC5AC mucin
production from NCI-H292 cells. NCI-H292 cells were
pretreated with varying concentrations of indomethacin for
30 min and then stimulated with EGF (25 ng/m/) for 24 h.
Cell lysates were collected for measurement of MUC5AC
mucin production by ELISA. Each bar represents a mean+
S.EM. of 3~4 culture wells in comparison with that of
control set at 100%. * significantly different from control
(p<0.05). + significantly different from EGF alone (p<
0.05). (cont: control, I: indomethacin, concentration unit is M.).
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Fig. 2 - Effect of noscapine on EGF-induced MUC5AC mucin
production from NCI-H292 cells. NCI-H292 cells were
pretreated with varying concentrations of noscapine for
30 min and then stimulated with EGF (25 ng/ml) for 24 h.
Cell lysates were collected for measurement of MUC5AC
mucin production by ELISA. Each bar represents a mean=+
S.EM. of 3~4 culture wells in comparison with that of
control set at 100%. * significantly different from control
(p<0.05). + significantly different from EGF alone (p<
0.05). (cont: control, N: noscapine, concentration unit is M.).
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Fig. 3 — Effect of coumarin on EGF-induced MUC5AC mucin
production from NCI-H292 cells. NCI-H292 cells were
pretreated with varying concentrations of coumarin for
30 min and then stimulated with EGF (25 ng/ml) for 24 h.
Cell lysates were collected for measurement of MUC5AC
mucin production by ELISA. Each bar represents a mean=+
S.EM. of 3~4 culture wells in comparison with that of
control set at 100%. * significantly different from control
(p<0.05). + significantly different from EGF alone (p<
0.05). (cont: control, C: coumarin, concentration unit is M.).
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25 ng/mi] EGF #2]& Z71e MUCSAC 7157419 S
AAsIAT). 7} A s=E Fale] k2 dixt, EGF 25 ng/
ml Y= X2 F, coumarin 10°M + EGE coumarin 10°M
+ EGE coumarin 10*M + EGF A2 #elA z+2 100+
5%, 200+17%, 210+12%, 170+11%, 140+=8%°] %l t}(Fig.
3).

Uridine0| EGFZ XI2E MUC5AC 7|SRAl MM =750
O|xXl= A&

Fig. 404 & &= &= ZX 9, uridine> 3 A2l % Wl
A 25 ng/mi®] EGFAl8E Z71¥ MUC5AC 71 ale] el
oA Y= ks 1] Bt ZF A7 5 HAlo] oko
%, EGF 25ng/m/ @5 A2, uridine 10°M + EGE
uridine 10°M + EGE uridine 10*M + EGF #g]-ollA z+z}
100+11%, 186+12%, 193+10%, 179+13%, 198+12%°] 31t}
(Fig. 4).

L

BetaineO| EGFE XI2ZE MUC5AC 7|=5A MM Z7 [sialo]|
O|Xl= H&

Fig. 5914 & 4= 2= A, betaine> A 25 % HY
Al 25 ng/mi®] EGF A2 57k MUCSAC 7| =741 434

of 2 A= VTS TA X3k 7F A7 w5 Fale
kS t) %, EGF 25ng/ml @5 A 2]+, betaine 10°M +
EGE betaine 10°M + EGE betaine 10*M + EGF A2]sollA]
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Fig. 4 — Effect of uridine on EGF-induced MUC5AC mucin production
from NCI-H292 cells. NCI-H292 cells were pretreated with
varying concentrations of uridine for 30 min and then
stimulated with EGF (25 ng/m/) for 24 h. Cell lysates were
collected for measurement of MUC5AC mucin production
by ELISA. Each bar represents a mean+S.E.M. of 3~4
culture wells in comparison with that of control set at
100%. * significantly different from control (p<0.05). +
significantly different from EGF alone (p<0.05). (cont:
control, U: uridine, concentration unit is M.).
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Z}Z} 100+7%, 150+9%, 188+10%, 174+12%, 181+8%°] 31
t}Fig. 5).
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Fig. 5 - Effect of betaine on EGF-induced MUC5AC mucin
production from NCI-H292 cells. NCI-H292 cells were
pretreated with varying concentrations of betaine for
30 min and then stimulated with EGF (25 ng/ml) for 24 h.
Cell lysates were collected for measurement of MUC5AC
mucin production by ELISA. Each bar represents a mean=+
S.EM. of 3~4 culture wells in comparison with that of
control set at 100%. * significantly different from control
(p<0.05). + significantly different from EGF alone (p<
0.05). (cont: control, B: betaine, concentration unit is M.).
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Fig. 6 — Effects of coumarin and indomethacin on TNF-o-induced
MUC5AC mucin production from NCI-H292 cells. NCI-
H292 cells were pretreated with varying concentrations of
coumarin and indomethacin for 30 min and then stimulated
with TNF-a (0.2 nM) for 24 h, respectively. Cell lysates
were collected for measurement of MUC5AC mucin pro-
duction by ELISA. Each bar represents a mean+S.E.M. of
3~4 culture wells in comparison with that of control set at
100%. * significantly different from control (p<0.05). + sig-
nificantly different from TNF-a alone (p<0.05). (cont: control,
C: coumarin , I: indomethacin, concentration unit is M.).
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Coumarin?} indomethacinO| TNF-alphaZ XI3& MUC5AC
7|=R A Bt Ojxl= HEk

EGFZ A=9 7AlAE SAllsh= 2192 YERt coumarin
¥} indomethacin®| HEERE FAIAA 2122191 TNF-alphal] 2]
3 S 71271 AdelE ojust JEs sk A A
=8k A3}, Fig. 6014 £ 4 A= 2A 9, coumarin # 11 &
oA 0.2nM2| TNF-alpha*]g]= 57Fd MUC5AC 7] %=41
o] WYE AR 7t A s Al o2 tlZrt, TNF
0.2 M = 2], coumarin 10%M + TNE coumarin 10°M
+ TNE coumarin 104M + TNF X 2]l A] Z+2F 100+4%,
392+25%, 446+38%, 392+42%, 292+19%°|A T 1L},
indomethacin & % *|2ls% H9ellA 0.2 nMe] TNF-alpha #|
2]%2 F7H MUCSAC 7157418 e SAlskA 3o @
3l FAale] NS SMI7IE AES BAFSlh 74 A &
T FAale k2 tiZ, TNF 02nM w5 A2+, indo-
methacin  10°M + TNE indomethacin 10°M + TNE indo-
methacin 10*M + TNF A g]-el A ZH2} 100+11%, 245+
18%, 409+32%, 418+46 %, 427+52%°]1tHFig. 6).
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A, SF7] Age] QoA Arkuld o] a4 A
5202 thpe] AAZHA 2 AgA Fo] AHEHI Q)
7 A8 4 Zgr)do] Byget ofE Fol W A &
AA W= WA Bohin] @4 o= Qlate] o
Frpin] Aghe] 84 AL golshK] kon,
TN Ao 9 2ulE o Al 293 e 1Y
St oFE-2- glucocorticoid® ¢eiA] Qlov; FREEE PSS -
2hgo] A moFERA 9 7S AgtstaL gl AAolthY ol
7Eof| EAlehe TS HElE 249 'rskE TR o) F
Z 4=t dalton®] RS 717 kA (glycoprotein) A4,
FAalel HE|= A4S coding 3H= F-34H5 MUCE o sh=
g dA17-4] MUC 1, 2, 3A, 3B, 4, 5AC, 5B, 6, 7, 8, 9, 11,
12, 13, 16, 17, 18, 19, 20 5] °F19%°] MUC 347k ¢4
Hlom, o] 7}t MUCSACSF MUC5B 3 #+2] AH&EQ1
MUC5ACS} MUCSB f2lo] QIZFe] S&7]ollx] == gel-
forming mucing 7438k Uk A, Q1A 7% Fale] A
A, TR T 2d3 Avke AFRAR A ARREE T
o] 7% 2] A1 NCI-H292 Aol thsll, EGFi= EGF 5%
A (epidermal growth factor receptor) - MEK-ERK pathway &
73 3Fal TNF-alphat= TNF <=£|(tumor necrosis factor
receptor)= "7/l 2 NF-kB(nuclear factor-kappa B)Z ©]o]#]&=
AL AZE AH, 7= F219l MUCSAC 7412l S 5

FHATNZ 5 Gl RO TelA] ATk olel @ 43 o

o ojo X
R e

TR AT e B Ate] Aulollq B 4= Qe u)
715 FAle] el tigk oddke] AFE 5709 okE FellA Q!
SR Felle EGFZ S7HAFEDE FAle A4S oA
k= Aske RAN fEd, =271, wER] 52 EGFE 5
THARE ALY el frelgh FEks wIAA EelSles &
T AthFig. 1, 2, 3, 4, 5). °|%% EGF= A= A=
AR o2 Vet coumarin®} indomethacin®] FEURE
A4 AF=21ARl TNF-alphaol] €]3l 571 7127419 A3
o= ouet YEs Ldshs A 5s A9, FeRie TNF=
S7HARE)E TS S oAIRRE AES BUAITE, A%
A2 TNFE S7HARE 7412 43S IAIeH] st &
sl s T/ A HolFqlth(Fig. 6). J1EHER]
7} 22 HIAHRO|EA AATIEA 28l Al EZZAIAILA
(cyclooxygenase)2] E7do] AA|EH FAS X33t 387] 4]
=9 W& AAIE 7FsAdol Sl ol Ui ZRAERE
o] 7ol ] n] o] qloja st
A7) wEol ek e, olef g el gl QIEwERAle]
AxpaeF 715 ] (ARl A 9] Al e
£ Folst Jae vERA] Helglgo] RuE gk o)zt 7]

o FAle] Wu|(frelplls froIF Qe T4 Taht, Fale) A
e oA 9T WA Bl Qov] PP ATshe
£ FI% TNFalphath & G554 el &g 43 1

= EGF 5 A% 430l o8 e oAd = ol
& o 4 Tk BF oFEQ AvERo] o ol 248
ek Aol dlais 2 ool Asuko 2 ARl AE
2 EESP) oA, 5 ATE Falol 1 BAH 19
el Wkl & Rl Ak, AR Fulel oA A}
el 71 Wb o) FaLfel (el IR o
~

S Ay} 7|24 FAE ERDel freldt 9 A4
o7 RuEOtkLee et al., 2004), EGF & =%, 1
TNF-alpah® A= 7212 Al disixls sdst o414 o
& HERASITE. Fakde]] s e vheFeh 2ok ] Al A
dell gt J3F 9 A 2He71 7 Adete] AGAQ] AT
£ Fsllor & Aow A7bE), Filsle] B, HF Agh o]
ARk 2 AFelA] dolxl olelst X HAES EF7] A9 i}

A7 9 EHIE Hol= A, vH 71EAY 5 uke 55
I

#
Koo
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