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Effect of Cooling and Rewarming on Muc Gene and
Interleukin 8 Expression in Respiratory Epithelial Cells
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Purpose : Cooling and rewarming have been described to contribute to the pathogenesis
of exercise induced asthma. However, little is known about the cellular response to cooling
and rewarming of respiratory epithelial cells. Hypersecretion of mucus and allergic
inflammation are important pathologic finding of patients who suffered from asthma. We
investigated whether cooling and rewarming of respiratory epithelial cells induce mucin
gene(MUCBHAC, MUCBEB) expression and IL-8 production.

Methods : NCI-H292(human lung mucoepidermoid carcinoma cell line) cells were cultured
in 6 well plates. Experimental groups were preserved at 1C, 4C, 18C and control groups at
37T for 2 hours. And then both group were kept at 37C. MUCSAC, MUC5B and IL-8
mRNA  expressions were examined by RT-PCR. IL-8 concentration in the cell culture
medium after rewarming was measured by ELISA.

Results : Cooling and cooling-rewarming stimuli did not increase MUCS5AC and MUCS5B
expression. IL-8 concentration was remarkably decreased in experimental groups after
cooling and then markedly increased during first 6 hours. IL-8 concentration of 1T, 4T
groups were significantly increased compared to control group at 6 hour, of 18C group at
12 hour and then persisted until 24 hour.

Conclusion : Cooling and rewarming stimuli to respiratory epithelial cells did not increase
MUC gene expression. However, increased IL-8 production provides evidence of cooling and
rewarming induced airway inflammation. Further investigation will be needed to support this
result.

Key Words : Cooling and rewarming, Interleukin 8, MUC5AC, MUC5B
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1. 7|2t MIMIZ {2k

LA 7N#HA G AETFA NCI-H292 A&
American Type Culture Collection(Rockville,
MD, USA)2z2e 93t Az
RPMI 16401 ¥lE34A121 S8 (10%)
penicillin(100 U/mL), Streptomycin(100 ug/
mL)E H7Hsk 8948 Agste] 37T, 5%CO,5h
oA wldsta, HeS 9sle] 6 well plate o
Gastolrh AE FEEo] 5% ol HAS
02% THEAS H7Is RPMI 16408&fo=
WAHFE F 2447 B vkt

2. M2 X= 172

A A oA E wAstn A¥FFL 1T, 4C
18Col, hZ=TLS 37T 2759 ZolE T
A

A Aol hE LA BN P

2 wAsn AYs f2Te 37T, 5%C0s3h
X A mstEA 1ARY, 6A12E 1247 24
oz AHste] 70T

AF skl RNA F3ol

3. %2 mRNA &&E 29It RT-PCR

Total RNAE TRIzol(GIBCO BRL)& ol-&
sto] F&31993, cDNAE  reverse transcrip-
tase(Perkin Elmer, Roche, Branchburg, NJ)
¢t random hexamers(Perkin Elmer, Roche,
Branchburg, NJ)& o¢]&3s}e] A3l PCR
£ $I3F oligonucleotide primers ¥ MUC5AC
(5" primer CGACAACTACTTCTGCGGTGC;
3" primer GCACTCATCCTTCCTGTCGTT),
MUCSB(" primer ACTCCAGAGACTGTCC
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ACAC; 3 primer TACCACTGGTCTGTGTG
CTAE A&t tHZFAAE Bo-micro
globulin( 82M, 5 primer CTCGCGCTACTC-
TCTCTTTCTGG; 3' primer GCTTACATG-
TCTCGATCCCACTTAA)E o]&3t3ich

ARFY oA de g AFdem
Enzyme-linked immunosorbent assay(ELISA)
kits(Pierce Biotechnology, Inc., Rockford, IL)E&
o] &3lo] IL-89] F%=E 48tk ELISA kit
o] 234 71 FA TEE 256 pg/mLelAth
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1°c, 4°C, 18C& AL z3d & AAF A
ol A1 MUC5ACS MUCSB 47 2&e] w
7h #29A dkth(Fig. 1

2) M2 X=% k2o He

1C, 4T, 18C2 A& 2= v 31CE A
7 F 1AZE, 6412, 1243, 24A1%Ee] e
Fol= izt Haste] MUCSACS MUCSB

o I'H

MUC 58
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BQ —MG

c 47T 18C 37T

Fig. 1. Effect of cooling on expression of
MUC5AC and MUC5B in NCI-H292 cells.
B2-MG, Bz-microglobulin.

A7 wEe FAL Qe 1Y 4T =3
FoAkeR AEelAe fAx4 wE Pl

t}.(Fig. 2)
2. IL-8 9| Hig}

D M2 x=9 dE

1T, 4T, 18CY AL AT F ujddZHe
A Z2AE IL-89 Fit 747 4541148 pg/
ml, 47.4+250 pg/mL, 126.8+18.2 pg/mL °]
i, HRTFe 5955+1260 pg/mLeliod
1C, 4T, 18TY AL AT F gizTd ¥l
A3 gadte FE y_aiu} P<0.05). 18
L} 1T, 4T, 18CF 79 fr9g zole gl
t}.(Fig. 3)

2) N2 3% Mrt2e HE

1T, 4C, 18TY A2 A= & A7F: F 14

YWol-p — — — — — — — —|
et — —— — — — — — — |
(TVICHI -~ s SR

C C&R C C&R C C&R C C&R
Th 6h 12h 24hr

Fig. 2. Effect of cooling(4T) and rewarming
on expression of MUC5AC and MUCSB in
NCI-H292 cells. 82-MG, B2-microglobulin; C,
control; C&R, cooling and rewarming.
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Fig. 3. Effect of cooling on IL-8 concen-
tration in the medium of NCI-H292. Results
are expressed as the mean*SD of six ex-
periments. *P<0.05 vs. control(37TC).
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Fig. 4. Time course of IL-8 concentration in
the medium after rewarming. Results are ex-
pressed as the meantSD of six experiments.
*P<0.05 vs. control(37T).
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