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The Role of Interleukin 8 and NF(nuclear factor)-xB
in Rhinovirus-Induced Airway Inflammation

Ho Joo Yoon, M.D., Mi Ok Kim, M.D., Jang Won Sohn, M.D.,
Jung Mogg Kim, M.D.*, Dong Ho Shin, M.D.., Sung Soo Park, M.D.

Department of Internal Medicine and Microbiology*,
Hanyang University College of Medicine, Seoul, Korea

Background : Rhinovirus(RV) infections frequently trigger dyspnea and paroxysmal cough in adult
patients with asthma and are the most prevalent cause of the common cold. However, the mechanisms of
a RV-induced airway inflammation is unclear. Since the RV does not directly destroy the airway
epithelium, it is presumed that the immune response to the RV contributes to the pathogenesis of the
respiratory symptoms. In order to test this hypothesis, this study characterized the time-sequenced
alterations in interleukin(IL)-8 elaboration from the human bronchial epithelial cells and evaluated the role
of NF(nuclear factor)-KB in the RV-induced IL-8 production by pretreating the inhibitors of NF-KB
activation.

Methods : The ability of RV-infected humman bronchial epithelial cells and BEAS-2B cells to produce
the IL.-8 was compared with the controls. This study infected BEAS-2B cells with the RV14 obtained
from the American Type Culture Collection. The supernatants were harvested from the RV infected
BEAS-2B cells and the controls at 2hr, 4hr, 6hr, 12hr, 24hr, 48hr from the inoculation time. This study
measured the IL-8 concentration using the ELISA kits. In order to elucidate the role of NF-XB in the
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RV-induced IL-8 production, the effect of the NF-xB inhibitors was evaluated on RV-induced IL-8

production.

Results: The BEAS-2B cells produced small amounts of IL-8 that accumulated slowly with time in the
culture. The RV was a potent stimulator of the IL-8 proteins production by BEAS-2B human bronchial

epithelial cells. Antioxidants,

N-acetyl-L-cysteine(NAC)\ and pyrrolidine dithiocarbamate(PDTC),

blocked the IL-8 elaboration by the RV-infected BEAS-2B cells, which was dose-dependent, but
N-Tosyl~L-phenylalanine chloromethyl ketone(TPCK) did not.

Conclusion: Some antioxidants inhibited the RV-induced IL-8 production by blocking the NF-kB, which
may have a therapeutic potential in asthma. (Tuberculosis and Respiratory Diseases 2003, 54:104-113)
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2 gz AL 3 2o

IL-8
5 primer : 5'-ATGACTTCCAAGCTGGCCG -
TGGCT-3'
3" primer @ 5'-TCTCAGCCCTCTTCAAAAA -
CTTCTC-3'

size of PCR product(bp) : 289

B —actin
5" primer: 5'~TGACGGGGTCACCCACACT -
GTGCCCATCTA-3’
3’ primer: 5'-CTAGAAGCATTGCGGTGGA -
CGATGGAGGG-3’
size of PCR product(bp): 661

PCR condition: 35 cycles
1 min denaturation at 95°C
2.5 min annealing
extension at 60°C (IL-8), 72°C( 8 -actin)
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Fig. 1. Kinetics of IL-8 elaboration by the
rhinovirus(RV) 14-infected BEAS-2B cells.
Monolayers of the BEAS-2B cells were
incubated in the presence and absence of
RV(MOI=1), and the IL-8 levels in the
resultant supernatants were quantitated by
ELISA at set time intervals thereafter.
The results are a mean® SEM. *p<0.05
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—107—



— H. J. Yoon, et al —

| ¢tCRCRCRCRCRCRCR

1h 2h 4h 6h 8h12h 24h

Fig. 2. Induction of mRNA for IL-8 in the
BEAS-2B cells with the RV14 challenge.
Abbre. Ct: positive control, C: control
group, R rhinovirus group
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Fig. 3. Semiquantitative analysis mRNA transcript
for IL-8 and beta actin in the BEAS-2B
cells with the RV14 challenge. closed
circleirhinovirus, open circle:control
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Fig. 4. Effect of N-acetyl cysteine on IL-8
production in BEAS-2B cells with RV 14
challenge. The results are a mean=® SEM.
*p<0.05
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Fig. 5. Effect of PDTC on IL-8 production in the
BEAS-2B cells with the RV 14 challenge.
The results are a mean(SEM. *p<0.05
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Fig. 6. Effect of TPCK on IL-8 production in the
BEAS-2B cells with the RV 14 challenge.
The results are a mean® SEM.
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Fig. 7. Kinetics of IL-8 elaboration by the
RV14-infected BEAS-2B cells with and
without the NAC treatment. The results
are a mean* SEM. *p<0.05
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