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Background and Objectives The effects of hyperglycemia on the mucin secretion in inflam-
matory respiratory diseases are not clear. Therefore, this study was conducted to characterize the
effect of hyperglycemia, and the mechanism involved, on MUC5AC and MUCS5B expression
in human airway epithelial cells.

Materials and Method The NCI-H292 cells and the primary cultures of human nasal epithe-
lial cells were exposed to different concentration of glucose (5, 10, 15, 20, 30 mM) for § or 24
hours, the effects of high concentration of glucose (20 mM) on MUCSAC and MUCS5B expres-
sion were determined using reverse transcriptase-polymerase chain reaction (PCR), real-time
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203t HH G A= MUC22F MUC4, MUCSAC, MUCSB,
MUC8E 4&A et

MUCSAC Folfhule. Bujxdytal ul Alw] o) wlA)
(goblet cell)ollA] E-H]E|n], MUCSB Fofeh o uls} Hu]
A3t woh 22 o)) Hut Alu]  uiA|
A(gel) Fef2] 7%= MY FAof 9lo] 8 28-S st o
24 9lo]A, 7Y MUCSACS MUCSB HH-g-221e] 1k 7
A3 7 24 B giste] 7|22 At ks o)
oA L Tk YAFH 0 2w whA 7| A Folut WA} ke
T 557] A5/ Agtella Hubst 2ulAe] vloiut A
EO] 2= B 37)9] 2717} dojul, MUCSACSF MUC5B A
ofctun o] whEu|7} ) o]2|dt MUCSACS MUCSB
AHFAAL o] Wzt o] ifo] MsksiAY T £H]
7F Aokl A vl At ofshd 4= 9lol, 557] A5 A
< 7171 k] A &of| 9lo] MUCSACSE MUCSB -4
A} 9S8k Ao| wl$- Fasich

NEFF-L Ficrgo] TS whgol| 9lo] £ Qlxfo|w ]
EZralotof| A A4k (reactive oxygen species)®] TS
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A 357 Az o] A dueF oF Al (human pul-
monary mucoepidermoid carcinoma cell line)2] NCI-H292
A|3E(American Type Culture Collection, Manassas, VA,
USA)E 6-well plateo]] 1x10° cells/well®] S 2 HE3F &
2 mM L-glutamine, 100 U/mL penicillin, 100 ug/mL strep-
tomycin®} 10% Fetal bovine serum(FBS: Hyclone Labo-
ratories, Logan, UT, USA)o] 3xsHE RPMI 1640 B A](Invi-
trogen, Carlsbad, CA, USA)E ©]-83}%] 95%2] A48} 5%
o ojikstetazl St o 58 1 wijekTlolA 37T
o] 2= &2 ujgFstith. 70~80% = o] o] Fo A Al

£ 0.5% fetal calf serum®] Z&%H RPMI 1640 B A= A
3 & 24X)7F FoF ujeFsal, thA] FBS7F e A] ok
RPMI 1640 Wi A &2 A|&{3}o] AH-g-319ict

e LEtto] 93 MUCSACS MUCSB HoH-G-4A)

T
=

=
1} MUCSB ©H AAS dofd 11zt ZwghS o]83519)
o} ohekgt (5, 10, 15, 20, 30 mM)E A3 ufoF wf=]o] &

ofslgon, $Y =20 mM)AIAE e AIZHO, 2, 4, 8, 24,
48A17h& tt=A sho] IEsIIeE B3 7t 2 FE
Al MUCSB A4 o] dAsH= B/dita Bde o
ol 7] 9J5te] EAgARA AAA|Q] N-acetyl-cysteine(NAC;
Sigma-Aldrich, St. Louis, MO, USA)Z} nicotinamide adenine
dinucleotide phosphate(NADPH) AFska 4~ ©JA]|#)|21 diphe-
nyleneiodonium(DPI; EMD Biosciences, Inc., San Diego,
CA, USA)& gte 2o =57 1A Hof| A %5}
At Abere] gl f AejshA e Feel 5 mM F=
A 2T AZS 2B AHSHITY

Abd ZR A E A7) HsliA 714 Biegolu )
27) Agla} 71 7F=go] glar, FRETkRFA| 3 (skin prick test)
T} o} dE 27184 H A Hmultiple allergen simultaneous
tes oA S/JRES0] U2 108 Ao = 5fof gH|& A3
ol st vl W A= F A4 skl 24 29l
ok dxprjoke sh7] ffall sl A9i=24lE phosphate-
buffered saline(PBS)2= A3 & 90+ 5¢F dispase
(Boehringer Mannheim Biochemica, Mannheim, Germany)
o XA 98 4578 AL} S Hare] &
HE HAYol, 1% PBSE F715F 3 meshs &3 013313
ok olefel IS Fol &2 shHIN At duMEES
24-well(2.5%10° cells/well) plate®l] BZ38F & EpilLife medi-
um(Cascade Biologics, Portland, OR, USA)} keratinocyte
growth supplement(5/500 mL of medium, Cascade Biolog-
ics, Portland, OR, USA)olA] vieFstgich. AglolA A8t
NCI-H292 M| 22} U2} ufelgt Akt A9 4w Aazo] ofgh
Ero] NZ2EAY 55 3-@,5-dimethylthiazol-2-y1)~
2,5-diphenyltetrazolium bromide(MTT) 4 (Sigma-Al-
drich, St. Louis, MO, USA)#} @n|7g-& o]-§-3t A2 e ¥
o} {5 =helste] HSseich

E A7 = B A A HAF $198](Institutional Review
Board: YUH-13-0375-033)2] %91 Qto} AJ§a}3ic)

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

= RNATE reverse transcription—polymerase chain re-
action(PCR) kit(Roche Applied Science, Mannheim, Ger-
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many)E ©]-83}0] A1, GeneAmp RNA PCR cored
kit(Roche Applied Science)& ©]-83}] cDNAZ SZHALE]
ek Aol AR primer®] H7141%-& MUCSAC HHF
AAF] 7 sense= 5-TCA ACG GAG ACT GCG AGT
ACA C-3, antisense+= 5-CTT GAT GGC CTT GGA GCA-
30]az, MUC5B HH-f7d4ke] Z-9- sensei= 5-CAC ATC
CAC CCT TCC AAC-3, antisense= 5-GGC TCA TTG
TCG TCT CTG-3°|H, Z} vk-g-9] W5 oA o< (internal
positive control)<> glyceraldehyde-3-phosphate dehydro-
genase(GAPDH)E A3l om, A7IAES sense= 5-
CCT CCA AGG AGT AAG ACC CC-3, antisense+ 5-AGG
GGT CTA CAT GGC AAC TG-3°]t}.

Z17r0| FFA AR Y-S 1heks] Ay, vi
H AI2E 2% bovine serum albuming 3-8t PBSZ 33]
AIA3E & Trizol®(Molecular Research Center, Cincinnati,
OH, USA)E ¢854 F mRNAS #2319tk MUCSAC
mRNA®] tigt PCRE 95Tl 6021t B3} 60Tl
A 60z AENES, 72°Col A 6027 AEN-S-S 333] HHE
2t & 72Tl A 2047 2F NS AP, MUCSB
mRNA°|| Bzt PCRZ 95Tl 6027+ Mgt 72T
A 60z AEES, 724 6027 AEH-S-S 333] HHE
et 3 72TolA 208t 2F AR Al S5
A AAYTH-9] AHE-S SYBR green®] S35 1% aga-
rose gel& &3 A7|95S ol-8sto] E2] TsIr). =l
% w(band)2] Al7]+= Scion Image software(Scion Corpora-
tion, Frederick, MD, USA)& ©o|-8-3to] RHg=kd o & 2A]
SF3AEk. MUCSAC Aok MUCSB oAt 2219
2] A|7]i= GAPDH t£+-9] A7} Blarste] A2l gk
© 2 YERfgich

Real-time polymerase chain reaction(real-time PCR)
L]

3% cDNA 0.5 uL's th4 2 LC Fast Start DNA Mas-
ter SYBR Green kit(Roche Applied Science) & A8-5149 real-
time PCR& 4=8Y5}3ith Real-time PCR2 F|&&Fo] 10 ulL
7} =A), 2.5 mM2] MgC12¢}t 71 2% %71 0.5 uMeo| =7
primers FoI51%10H, 25 ng®] RNA 1 uLE o]-&-sto] A%
2 435kt AFAQ] PCRE Light-Cycler(Roche Applied
Science) & AFE-3}0] 95T Al 10&7F A (denaturation)
& AR AL 60Tl 527t Aot (annealing) W32 AX1
3 720o)A 1027 A& extension) §HE-819 1, o]t T}
A& 453] REESIGIT) 7F AdlolA S5% cDNAS f-+5
ghelsly] 9Jste GAPDHE W& -+AAHinternal control)
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Enzyme-linked immunosorbent assay(ELISA) £4]
MUC5B dHetiio] ahek& Z4s17] fJallA enzyme-
linked immunosorbent assay(ELISA)HS- ]85}tk A|&
= Ag)at vjoFE A|3Eo A lysis buffer[5S0 mM tris- Cl(pH
75), 1 mM ethylene glycol tetraacetic acid, 1% triton X-100,
and 1| mM phenylmethylsulfonyl fluoride]® TS ==
sfo] ekt &3 Tl 100 ugs 96-well plateo]]
aL40colld AxE wi7hA] WAZE F plateE PBSE 39| A
A5t Bl5o]4 AgkS WAsH] 918l 2% bovine serum
albumin® = A-20]A] 1A7F 52t Aehgt & PBSE 33] Al
23k th-2- 0.05% Tween 202 $H5-3F PBSof| 1:2002. & 314
E MUC5B Aokl 21218}4|(Santa Cruz Biotechnology,
Santa Cruz, CA, USA)& HH-g-AIZiT] thA] PBSE 33] A2t
3 HRP-conjugated ©]2F3}#)|(Santa Cruz Biotechnology) &
0.05% Tween 20 ¥t PBS] 1:50002.2 3]4ate] Z}
wellell 7FsFAaL, A7 2ol Z} well& PBSE 33] A5}
Atk 3,3,5,5-tetramethyl benzidine &M O & HHAGE 5
2N-H,SO.& ©]-8-3F¢] FTAIZTh ELISA reader(EL800";
BIO-TEK Instruments, Winooski, VT, USA)Z 450 nmo]|A]
FEEE ST T A4S o85te] Tilo Fs A

ahelch

Flow cytometry £

A A0 S S5 flsiAl flow cytometry
H-- o]-g3}ick that Al3ze]l 50 uMe] 2,7-dichlorodihydro-
fluorescein diacetate®} aredox—sensitive fluorescent dye &
408 ot #z)gt & PRSE 33| M1A5+. 2, Flow cytom-
etryS AlAS17] 27E4] A2 @71 1 mL PBS suspension
oA MZEE stk FACSCanto 1I(BD Bioscience, Ruth-
erford, NJ, USA)oll 4] 488 nm excitation beam< ©]&-5}o]
flow cytometry S Ale3}Ht) AlE= 530 nm £} HI=E 9]
|oto] FE3192m, 50007 AlzzolAe] Bt FFEE
7|0 &2 At

A

E4 Ag]= Windows& SPSS version 10.0(SPSS Inc.,
Chicago, IL, USA)& AR&3HTh Be A2 pghol 0.05
njgkel F9-& Folgh Ao &2 A3s}o] Student t-test?} anal-

ysis of variance test, Mann-Whitney U test& ©]-8-3}1th
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NCI-H292 1~1].-_°1] A sE ZEFo] MUCSACS}
MUC5B HA-5-5A} 4 i l HRlE F

thoFal e o] Lg(5, 10, 15, 20, 30 mM)ell 8AIZE k=%
171 & 2243 MUC5AC mRNAQF MUC5B mRNA2] &
AeZ gols)] & Ayl MUCSAC mRNAE 59| i
H3}ol| what W Jr o] 2folE Holz| 92 vi, MUC5B
mRNAS| A% 2wt 57} 15 mM oJAtolA] Hgare] &
oI5t 3715 &I 4= AUSItHFig. 1A). 2= &

9} 1=& A7te]] W2 MUCSB mRNA & A= AeFz| o
2 3}ol5}7] 9J3) real-time PCRE o|-&3}o] 24| 22
T} o] el MUCSB mRNA H&-S oju] QA Z7}s
o L= 20 mM oA RS o]F1, 30 mM &
Lo st P BArhFig. 1B). & AlZl o2
MUCS5B mRNA 98 AEE Bl A3o|A= 20 mM £5%
Foll gk =& Azt S7kste] whgl MUC5B mRNA &
o] Z7}5t.om, 8AIZH MUCSB mRNA gHglo] 2=

>~

O|F = S Helouy AR o9&
(Fig. 10). £ f=trof uf2 MUCSB Yok Al 3t
ol37] 9J8f thekst o] 2w, 10, 15, 20, 30 mM)ell
24X7F k=271 3 ELISA AAMS Algstel o, MUCSB &
o] Aol ke X o] FE STt wheh gAY
Jo] S7HES SIS &= USITHFig. 1D). of&gt A= A
PATE Saf 2eld e} GARE S B

Je s oot

il
ol

NCI-H292 MZoX 5% Zxgo] AL YA
n)x|& 33

220 mM 50| =2 NCI-H292 A Eoj| A Zrg}
of 2% Al7to] &gk whek control(FEEY 5 mM)T} H]
wWato] BAdaka AAdo] S7HeHE Bl 4= %Ith(Fig. 2).

W55 X5 &% NCI-H292 AlZojlA E4d3ka
ARl NADPH A3ta s AAAIZE B4d4ka B4t
MUC5B mRNA o] njx]& 9%k

FAAkA AIAIQ] NACSF DPIO| &35 29151 3l 2L

MuCsAC
MUCS®
cArDH e
4 - *
c 500 - . * * . s * s
22 z28 3
8 I 400 ks} Q .
o} ° 9
2% sl 85 of :
3 300 oz 2
9« ] MUC5AC =X
5}
2 € 200 [ MuCsB € m : [ MuCsB
2 @ s} -
S8 00 | ﬂ zs ﬂ
QS =
[+4
= 0 | | | | | 0 | | | | |
5 10 15 20 30 Glucose (mM) 5 10 15 20 30 Glucose (mM)
A 8 hours B 8 hours
4 - T . 200 *
i N . I
o B 1 — *
> 8 3 c o *
5g T E 150 |-
[ShEo) g_ 3
£z %7 [ Mucse 2 ¢ [ mMucss
S ]
g g 538 100
5@ 1t 2
zg
=
O 1 1 1 1 | 50
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C 20 20 20 20 20 20 Glucose (mM) D 24 hours

Fig. 1. Effects of high concentration of glucose on expression of mucin genes in human NCI-H292 cells. Results of RT-PCR showed
that high concentration of glucose significantly increased MUC5B mRNA expression, but did not increase MUC5AC mRNA expression
(A). Effects of high concentration of glucose on MUC5B expression in human NCI-H292 cells. Results of real-time PCR showed that
high concentration of glucose significantly increased MUC5B mRNA expression (B) and MUC5B mRNA expression was significantly in-
creased in all duration of time and peaked at 8 hours by treatment of 20 mM glucose in human NCI-H292 cells (C). And results of ELI-
SA showed that high concentration of glucose increased MUCS5B protein production and peaked at 20 mM glucose in human NCI-H292
cells (D). The images are representative of three separate experiments performed in triplicated. Bars indicate the mean+S.D. of three
independent experiments performed in triplicate. *p<0.05 compared with 5 mM glucose, 1p<0.05 compared with zero value. RT-PCR:
reverse transcription-polymerase chain reaction, PCR: polymerase chain reaction, ELISA: enzyme-linked immunosorbent assay, GAP-

DH: glyceraldehyde-3-phosphate dehydrogenase.
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FE ZEF0 mM)ell k=EA17]7] 1A17E ol NACG0 mM)
¢} DPI(100 nM)E ZH2F AA A8 s o] e
Z% NCI-H292 A 2z0f| A E/d4kA AAIR] NACG0 mM)oll
olsf) E/d4ka AY/do] on] QA F4E|9 L, NADPH AlSta
2 &A1 DPI100 nM)e]l 23| A = S/ aka AAdo] oful
QA 4] Ik (Fig. 3).

et Ergho] 2% NCI-H292 Aol EAdAts: o
AA2] NAC(50 mM)ol| 23 MUC5B mRNA & v} gt
g Ao] ou] QA AT, NADPH Al3la 4 A< DPI
(100 nM)oll ©J8iA = MUCSB mRNA &} ookl A
o] &ju] QIA| FAE|SUchFig. 4).

A
wtZt-con, mtak-glucose 15 min #Zf-con, BIE-glucose 30 min
g g
g &
2
1 | £ 3
32 3 84 P2
S5 P3 m 83 P3 2
3 8
° © ST T T T T T YT
107 100 10¢ 108 100 10° 10¢ 105
FITC-A FITC-A
#f-con, ¢iF-glucose 1 h Wzt-con, Z-glucose 2 h
g g
g g
] . 8 g
5 R 28 &
R s it -
S 8
3 2
© ST T T T T T © SPTITI T T TTT T T T
102 100 10¢ 108 10 10° 10t 109
FITC-A FITC-A
#2t-con, Z&-glucose 3 h
8
2
Q
= &
€
284 P2
g8 e
e
2
°
10? 100 104 108
FITC-A
>
Fluorescence intensity
140
*
130 *
c
i}
=
8] 120 + * *
>
S *
o
a [] DCFDA
- 110
(@]
4
100
1 2 3 4 5
90 I I I I I |
0 15 30 60 120 180  Minutes
5 20 20 20 20 20 Glucose (mM)

Fig. 2. Effects of treatment duration of high concentration of glu-
cose on ROS production in human NCI-H292 cells. Results of
flow cytometry showed that ROS production was significantly in-
creased at all times after exposure of glucose (20 mM) in human
NCI-H292 cells. The images are representative of three separate
experiments performed in triplicated. Bars indicate the mean£S.D.
of three independent experiments performed in triplicate. *p<0.05
compared with zero value. ROS: reactive oxygen species, DCF-
DA: dichlorodihydrofluorescein diacetate.

400

AR I8 A N TsE EEF0] MUCSB mRNA
O, o P4 2 FA4A Al miRlE 9%

Abel 2 e iAol A e ookt FE o) ST, 10
15, 20, 30 mM)ell Z42f AR 24417t L2 A7) 3 A%
MUC5B mRNA &d Yo} ot 44 Je& 2l
2 A%, 25 5% F7ol| w2k MUC5B mRNA &
I} gk o] ofm] QA S7HE S EIE 4= it (Fig.
5A and B).

A
A1 NAC(50 mM)ell 28] MUC5SB mRNA 2} o

=
chal RAJo] oju| Q1A ZH4E|%lal, NADPH ARk 4 A4
] DPI(100 nM)ell 2J8j4%= MUCSB mRNA 3w} ghehal

A7gol on| A A= 30k (Fig. 5C and D).

A o Control § Glucose 20mM 3 h
85 85
‘g 102 10° 104 10° 107 10° 10* 10°
8 o Glucose 20 MM+NAC o Glucose 20 mM+DPI
O s (&) s
Fluorescence intensity
120 ) z
‘ t
j=
L 110
o
=}
3 [] DCFDA
a
w
O 100
o
1 2 & 4
90 .
0 50 0 NAC (mM)
0 0 0 100 DPI (nM)
20 20 20 Glucose (mM)
3 hours

Fig. 3. Effects of ROS inhibitor and NADPH oxidase inhibitor on
ROS production in human NCI-H292 cells. Results of flow cytom-
etry showed that treatment of NAC (ROS scavenger) and DPI
(NADPH oxidase inhibitor) significantly blocked ROS production
in human NCI-H292 cells. The images are representative of three
separate experiments performed in triplicated. Bars indicate the
meanzS.D. of three independent experiments performed in tripli-
cate. *p<0.05 compared with 5 mM glucose, Tp<0.05 compared
with 20 mM glucose only. ROS: reactive oxygen species, DCF-
DA: dichlorodihydrofluorescein diacetate, NAC: N-acetyl-cystein,
DPI: diphenyleneiodonium, NADPH: nicotinamide adenine dinu-
cleotide phosphate.
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g ZEg E0] F7he AdEAl] Bat PR BT
FoRA Al 57 AR W) Fo JPR0E
FelA GEk AL B 557 Wiel fAIE: Erg

5 600 “ T

o 500

5 s

< 400

g

aE: 300 F [ MUCsB
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=
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300 - s
°
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O
S
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C
©
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Fig. 4. Effects of ROS inhibitor and NADPH oxidase inhibitor on
MUCS5B expression on human NCI-H292 cells. Results of RT-PCR
and ELISA showed that treatment of NAC (ROS scavenger) and
DPI (NADPH oxidase inhibitor) significantly blocked MUC5B ex-
pression in human NCI-H292 cells (A and B). The images are rep-
resentative of three separate experiments performed in triplicated.
Bars indicate the meantS.D. of three independent experiments
performed in triplicate. *p<0.05 compared with 5 mM glucose, Tp<0.05
compared with 20 mM glucose only. ROS: reactive oxygen species,
GAPDH: glyceraldehyde-3-phosphate dehydrogenase, NAC: N-
acetyl-cystein, DPI: diphenyleneiodonium, NADPH: nicotinamide
adenine dinucleotide phosphate, RT-PCR: reverse transcription-
polymerase chain reaction, ELISA: enzyme-linked immunosorbent
assay.

o] T F4 = Hlgl 129 A= WA fAEE Ao R o
A 9lom, of7]olli= 554 2 A glucose trans-
porter 1, 2, 10 Go] #ofdhi= A0 & LA Sk o]t &
T 557 e Axrg A= 557] 799 AEs
< 3 557] P Al Sast A S Algst
Al ©e? 22 Philips 52 Wood 5] 917 5-& 53 &

QUEI9IEO] HAIZS] NG FAEY A5 577
-z

& 1o

[e3

(o]
i3

A A%, 713 B 5ol Qo o)F &gtk
e G54 Hso = Hups) BujAlo) vyt wiA 2] 5
T F37]9] 27} doubd MUC29F MUC4, MUCSAC,
MUCS5B, MUC8 Hei-g-2z1e] walo] et o] &
MUC5B HHFAzE 587) 454 o] 8 2u|g
MG, WA FAfollA] FE 2 BZou Ak}
Ed 2, interleukin(L)-6, IL-8, IL-13, IL-17 5] 2J3f] &
o] HAFCE " A sl df-Folt P4 w21 g gkt
oflA] EAgAakat Abo| BRI 5o AFA vzl Bxe] 28
of oJ8] MUCSB Hollf-7#1] whglo] Z7tw] 1, whA =)
A -3 ERfol| A 1L-93} IL-13, tumor necrosis factor
o] ZAjsht Aksl AEd 27 MUCSB HA-¢-14E ohakd
ANZIG# ol mEYFo] TE7|0IH FEH-SS o

, fid 5] Thopat ALE AeAle] 2Tl o8 ek
SaP g Aol & BAR, T A A AT TR0 £
A& op|stel Aish AEAAS AUV 5 BALL
 DNA%H G, 2|3 52 A0 2 -2 0= A
EZ S4Bk ohel A Aol Uge A e o
gk A& HEAAS BABFO 2 ZHH O 2 A E &
e AOANT AE el B ol 717e] £A7E 4

www.kjorl.org 401



Korean J Otorhinolaryngol-Head Neck Surg 1 2017;60(8):396-403

100 |- ﬁ
0
0
0
5

0 50 0 NAC (mM)

0 0 100 DPI (nM)

20 20 20 Glucose (mM)
C 8 hours

GAPDH
*
. 800 - T 200 -
2 9 N
2 700 F = *
4} . § l T
g 600 - * o *
> 1 L *
< 500 . § ¥
o O
€ 400 L ] MUC5B 8 1 MUC58B
& 300 T
@) = [0}
3 5 100 -
o 200 o1
o
= )
T 100 + O
: L0 :
0 : 50
5 10 15 20 30 Glucose (mM) 5 10 15 20 30 Glucose (mM)
A 8 hours B 24 hours
wocss I —
carpH i —
- 800 - * t _ 250 - * +
kel \ T 0 5
g 700 £
0 200 +
a O
X600 - 0
g 500 _§ 150 |
€ 400 L [ MUC5B 3 [ mucss
o
8 300 [ § 100 -
2 o
2 00 3
= @ 50 -
5 0
2 2
0
0 0

0 0 5 NAC (mM)

0 0 0 100 DPI (NM)

5 20 20 20 Glucose (mM)
D 24 hours

Fig. 5. Effects of high concentration of glucose on MUC5B expression in the primary cultures of human nasal epithelial cells. Results of
RT-PCR and ELISA showed that high concentration of glucose significantly increased MUC5B expression in the primary cultures of hu-
man nasal epithelial cells (A and B). Results of RT-PCR and ELISA showed that treatment of NAC (ROS scavenger) and DPI (NADPH
oxidase inhibitor) significantly blocked MUC5B expression in the primary cultures of human nasal epithelial cells (C and D). The images
are representative of three separate experiments performed in triplicated. Bars indicate the meanzS.D. of three independent experiments
performed in triplicate. *p<0.05 compared with 5 mM glucose, 'p<0.05 compared with 20 mM glucose only. ROS: reactive oxygen spe-
cies, GAPDH: glyceraldehyde-3-phosphate dehydrogenase, NAC: N-acetyl-cystein, DPI: diphenyleneiodonium, NADPH: nicotinamide
adenine dinucleotide phosphate, RT-PCR: reverse transcription-polymerase chain reaction, ELISA: enzyme-linked immunosorbent

assay.
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