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CHat S LARE 23l o]ZWga 17382 o g furosemi-

deT (10%)3} bumetanideT (8% )(1¥ FE)oz 7

na % Z 2 7R3 B1 7 E 2% ZH2ol &% gol
Agista WY Lol WA 7| A H A Fo} 9d3H ERJo2M furosemideTA N E Hol 98 o
Z AEds FU(F9L J4 4 g9 72 54 o} 1He]™ bumetanide™2 Ho} 33 oo} 5o
HFE Eo| g2 WA 2 =7](Dermatophagoides g Zpo)7t et A, MF, FEV,9 &
pteronyssinus extract; Bencard, @) EAR % o & v, total IgE(PRIST), 5ol IgE(RA-

Table 1. Profile of 10 patients in the furosemide group

Patient Age/ Sex Height Weight FEV, Total IgE Specific IgE Baseline
No. cm kg %Pred. PRIST RAST PDy
O 1 6 6/12/M 120 2 70.2 252 3.6 53.08
® 2 13 212/F 148 38 855 1930 4.1 425
a3 11 sn2/M 140 37 87.6 270 4.3 14.52
| 4 9 9/12/M 129 28 79.1 246 42 19.95
a5 9 o/12/M 138 3 103.5 a7 4.3 34.02
A 6 10 6/12/M 146 47 113.8 1050 4.3 88.28
o 7 111v/12/M 144 ) .7 693 39 146.44
& 8 12 v12/M 147 38 72.5 462 41 1229
X 9 7 5/2/M 119 27 105.3 4420 45 241.90
+ 10 9 2/12/M 127 25 716 1770 42 90.66
Mean 10 212 135.8 334 87.45 888.0* 4.15 38.81*
+1SD +2 v +11.1 +7.9 +14.93 (329-2387)1) +0.25 (1.95-136.59)1

* . Geometric Mean 1 : Range of 1 S.D.

Table 2. Profile of 8 patients in the bumetanide group

Patient Age/ Sex Height Weight FEV, Total IgE Specific IgE Baseline
No. cm kg % Pred. PRIST RAST PDy
01 13 712/F 148 38 85.5 1930 4.1 4.25
@ 2 11 #12/M 152 42 91.0 760 4.1 102.36
0 3 7 8/12/F 130 26 71.8 2530 39 41.31
n 4 7 /M 128 35 89.9 307 4.5 80.07
A S 10/12/M 134 35 103.3 2690 4.1 206.96
A 6 9 o/1/F 132 26 116.3 475 43 41.03
o 7 101/12/F 141 40 100.2 1950 48 187.36
¢ 8 11 #12/F 148 38 913 254 4.8 119.25
Mean 10 712 139.1 35 93.7 959.9* 424 63.76*
+1SD +2 e/12 +93 +6.0 +133 (363-2535)1 +0.29 (18.3-222.7)1

* ! Geometric Mean 9: Range of 1 S.D.
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FAREAY 71BAFSE FFe AYHESF YT
9} furosemide FYF FA18 92U 2 AEE fur-
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Fig 1. Postallergen timed FEV, changes in asthmatics after inhalation
of saline (solid circles) and furosemide (open circles). Each
asterisk denotes a significant difference bhetween saline and
furosemide values (p<0.08)
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Fig 2. Postallergen timed PEFR changes in asthmatics after inhala-
tion of saline (solid circles) and furosemide (open circles).
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Fig 3. Postallergen timed MMEF changes in asthmatics after inhala-
tion of saline (solid circles) and furosemide (open circles).
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n H { ] ¥ °
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1 : g4
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301 .
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104
0 v v v -r
Saline Furosemide Saline Furosemide
A B

Fig 5. Effect of furcsemide on the early(15 minutesXA) and the
Inte(from 3 to 12 hours)B) ssthmatic responses csiculated
from the changes in FEV,. Values are expressed as percen-
tage of baseline. Each symbol represents a patient shown in
Table 1. The mean (£SEM) is shown to the right of each
group of values.

Percents of
baseline FEV,

a :
pee epa @
® pepmn on

oue s

SEALESLER LY

Saline Bumetanide Saline Bumetanide
A B

Fig 6. Effect of bumetanide on the early(15 minutesA) and the

late(from 3 to 12 hours)B) asthmatic responses calculated

from the changes in FEV,, Values are expressed as percen-

tage of baseline. Each symbol represents a patient shown in

Table 2. The mean (=SEM) is shown to the right of each
group of values.
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Fig 7. Area under the timed FEV, changes curve (AUC) of the
patient No. 5 in the furosemide group.
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Fig 8. AUC values of the furosemide group during nine hours after
allergen challenge and protective effect of furcsemide. Each
symbol represents a patient in Table 1. The mean (:=SEM) is
shown to the right.

*(AUC saline-AUC furosemide)/AUC saline x100
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Fig 9. AUC values of the bumetanide group during nine hours afier

allergen challenge and protective effect of bumetanide. Each
symbol represents a patient in Table 2. The mean (SEM) is
shown to the right.
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Methacholine PCo(PD) measured before challenge and 24
hours after allergen challenge preceded by saline and
furosemide inhalation. Each symbol represents a patient in
Table 1.
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Fig 11. Methacholine PC(PDy) measured before challenge and 24

hours after allergen challenge preceded by saline and bume-
tanide inhatation. Each symbol represents a patient in Table
2.
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— Abstract -

Effect of Loop Diuretic Inhalation on the
Asthmatic Responses Provoked by
Allergen

Young Y. Koh, M.D., Kyung A. Yoon, M.D.,
Hee ] Kim, M.D.

Department of Pediatrics, College of Medicine
Seoul National University

Inhaled furosemide, a loop diuretic that can
interfere with ion and water transport across
airway epithelium, prevents the immediate
bronchoconstriction induced by exercise or
allergen challenges in patients with asthma.
To evaluate the effect of inhaled furosemide
on both the immediate and late phases of the
asthmatic response to the specific allergen
challenge in patients with allergic asthma, and
the role of inhibition of the Na™/CI™ cotrans-
porter in the mechanisms of the protective
properties of inhaled furosemide on asthmatic
airways, seventeen asthma patients with dual
responses to house dust mite(Dermatophagoi-
des pteronyssinus) after normal saline were
subjected to bronchial provocation with the
same allergen after furosemide(n=10) or bu-
metanide(n=8) inhalation.
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Pulmonary function(FVC, FEV,;, PEFR,
MMEF) was monitored every one hour for 10
hours after allergen challenge, and 24 hours
later methacholine sensitivity was measured.
The data were compared between after
furosemide or bumetanide inhalation and after
normal saline inhalation. Treatment with
furosemide profoundly inhibited both the early
and late asthmatic reaction induced by a speci-
fic allergen challenge. Significant differences
were seen in the postallergen bronchoconstric-
tor response to inhaled methacholine between
after furosemide and after saline administrat-
1on. Bumetanide, another loop diuretic, fails
to inhibit both the early and late asthmatic
reaction provoked by allergen, and to affect
postallergen nonspecific bronchial hyperreact-
vity.

Although further investigation as to clinical
asthma is needed, results suggest that inhaled
furosemide has clinical benefit in the treatment
of allergic asthma. As the airway effects of
furosemide were demonstrated apart from
bumetanide, the protective effect of furosemi-
de may be independent of its shared properties
with bumetanide, Na™/Cl™ transport inhibiti-

on.
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