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The Effects of Cyclooxygenase-2 (COX-2) Inhibitor on COX-2 and
Prostaglandin E2 Expression in Ovalbumin Induced Early Phase
Bronchoconstriction of Rats
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Background : Bronchial asthma is characterized by airway hyperresponsiveness (BHR) and inflammation.
The cyclooxygenase(COX) is believed to be one of the important enzymes in these inflammatory reactions. Re-
cently, the COX was divided into two isoforms, COX1 and COX2. COX2 is induced by lipopolysaccharide and
some cytokines at the inflammation site. Prostaglandin E2 (PGE2), produced from COX2, may affect airway
inflammation. The purpose of this study is to evaluate the effect of COX2 inhibitor on COX2 expression, plasma
PGEZ2, sirway resistance and histologic finding in an animal asthma model

Methods : Sprague-Dawley rats were divided into 3 groups. The normal control group did not receive any
treatment, but the asthma control group was sensitized by ovalbumin but not treated with the COX2 inhibitor
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(nimesulide, Mesulid®). The treatment group was sensitized and treated with nimesulide. Specific airway
resistance (sRaw) before and after nimesulide ingestion was investigated. The PGE2 level in the plasma was
examined and COX2 immunogold-silver stain on lung tissue was performed.

Results : sRaw and eosionophilic infiltration on airway, which increased in the asthma control group, was com-
pared to normal control(p=0.014). However, there was no difference in eosinophilic infiltration between
asthma control and treatment groups(p=0.408) and no difference in COX2 expression on bronchiolar epitheli-
um among the three groups. Plasma PGE2 levels were not statically different among the three groups.
Conclusion : The role of COX2 in the allergen-induced BHR was not significant. The effect of nimesulide was
not observed on BHR, COX2 expression, and plasma PGE2 level. Therefore, COX2 may not be a major sub-

stance of allergic asthma. (Tubercuosis and Respiratory Dissases 2000, 48 : 191-202)

Key words : Nimesulide, Cyclooxygenase-2, Prostaglandin-E2, Asthma.
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Fig. 1. Airway resistance of ovalbumin induced
asthmatic model.
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Table 1. Eosinophil infiltration, COX2 immunostain, and plasma PGEZ2 level of each study

groups.
Normal control Asthma control Treatment
No. of rats 6 7 9
Eosinophil( %) 0.8+0.84* 10.7+3.5 9.4 +4.4%*
COX2 immunostain(gray scale) 118.7+3.6 125.7 +4.1 118.1 +3.9
plasma PGE2(pg/dl) 19.2+6.8 52.2+24.0 25.2+10.7

Data were expressed as mean +SEM.
*p=0.014 compared between normal and asthma control group
**1,=0.408 compared between asthma control and treatment group
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Fig. 2. Histologic findings of airway of each study groups. H-E stain, original magnification,

X200. A) Normal control ral. B) Asthma control rat. C) Nimesulide treated rat. No evi-
dence of eosinophilic infiltration in interstitial and perivascular space of normal control
rat. Eosinophil infiltration was noted in the asthma control and nimesulide treated group.
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Fig. 3. COX2 immunostain in rat lung. A) The sites of COX2 immunostain expression were air-

way epithelium, airway smooth muscle, vascular smooth muscle, and inflammatory cells.
Original magnification, X400. B) Normal control rat. C) asthma control rat. D)
Nimesulide treated group. Original magnification, X100.
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Fig. 4. Airway resistance of before and after
nimesulide or placebo administration in
asthmatic rats.

A ! Asthma control, at 14" day
A : Asthma control, at 28" day
C : Nimesulide group, at 14* day
D : Nimesulide group, at 28" day
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