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The Protective Effect of Inhaled Heparin, Cromolyn, Budesonide,
and Furosemide on Exercise-induced Asthma

Sin Hyung Lee, M.D., Jae Jeong Shim, M.D., Sang Youb Lee, M.D.,
Jae Youn Cho, M.D., Kwang Ho In, M.D., Se Hwa Yoo, M.D., Kyung Ho Kang, M.D.

Department of Internal Medicine, Korea University, College of Medicine, Seoul, Korea

Background : The purpose of the present study was to determine the protective effect of antiasthmatic
activity of inhaled heparin, cromolyn sodium, budesonide, furosemide in exercise-induced asthma(EIA). The
other important considerable point of this study was the mechanism of bronchoconstriction on EIA.

Methods : Eight subjects with a history of EIA were studied on 5 different experiment days. After obtaining
baseline FEV, and FVC, subjects performed a standardized exercise challenge. EIA was assessed by measure-
ment of FEV, before and after exercise. On experiment day 4, the exercise challenge was performed after the
subjects inhaled either heparin (1,000 units/kg/day for 5 days), furcsemide (1mg/kg for 5 days), cromolyn
(4mg/day for 5 days), or budesonide (400 ug /day for 5 days). On experiment day 5, the methacholine bron-
chial provocation test was performed. On experiment day 3, activated partial thromboplastine time(aPTT) was
checked.

Results : Maximum decrements of FEV, (mean+SE) among 0 to 120 minutes after exercise were as fol-
lows : heparin was 83.1 +4.81% (p=20.010), furosemide was 80.5+6.87% (p=0.071), cromolyn was 86.8 +6.
53% (p=0.340), and budesonide was 79.4+7.31% (p=0.095). Above medications were copmpared to the
control value (72.5+18.2%) by paired t-test. No medications had effect on PDy of methacholine bronchial
provocation test. The results were control (1.58 +0.49mol), heparin (4.17 +1.96 umol), furcsemide (1.85+0.
86mol), cromolyn (2.19 +£0.89mol), and budesonide (3.38+1.77umol), respectively(p>0.05), The inhaled
heparin had no effect of anticoagulation.

Conclusion : These data demonstrate that inhaled heparin has a protective effect on EIA. The effect of inhaled
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cromolyn was statistically absent with manufacture’s recommended dosage on EIA. So, the dosage of cromolyn
should be carefully evaluated in future. Although inhalation of budesonide and furosemide have no statistical

significance compared to control, these drugs also have some protective effects on EIA. (Tuberculosis and

Respiratory Diseases 1998, 45 : 1188-1198)
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(forced vital capacity, FVC)& ZA3¢n &%
HIAE L 7 AN AT 5 e B

Table 1. Characteristics of patients

mean+ SE
Sex (M/F) 5/3
Age (years) 31.5+4.38
FVC (L) 4.06+5.23
% of predicted FVC 92.3+6.22
FEV,; (L) 3.39+£0.42
% of predicted FEV, 91.9+5.82
FEV/FVC(%) 89.0+4.88
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cromolyn (%% 10%8) 86.8+6.53%, bud-
esonide (5%) 79.4+7.31%, #9d (5%) 83.1%
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Table 2. Maximal decrease of FEV,(%) after
exercise in subjects after pretreatment
with aerosolized agents.

mean+SE (%)

Control 72.5+18.2
Cromolyn 86.8+£6.53
Budesonide 79.4+7.31
Heparin 83.1+4.81*
Furosemide 80.5+6.87

*p<0.05 compared to control value
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Table 3. The PD,, values for methacholine in the
subjects after pretreatment with
aerosolized agents

1ol (mean+SE)

Control 1.58+0.49
Cromolyn 2.19+0.89
Budesonide 3.38+1.77
Heparin 4.17+1.96
Furosemide 1.85+0.86

Fig- 1. Decrease in FEV, after exercise over
time after administration of inhaled
medications and control.
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3.38+1.77mol, = 4.17 +1.96 1mol, furose-
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o ujgte] ZZ folg Apelrk gigith(p>0.05)
(Table 3).
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