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The Nonspecific Bronchial Hyper-reactivity during Refractory Period Following

Exercise in Exercise-Induced Asthma

Young Joo Cho

Department of Internal Medicine, Ewha Medical Research Center, College of Medicine,
Ewha Womans University

Objectives : In order to elucidate the important factors for refractoriness following repeated
exercise in exercise-induced asthma(EIA), we investigated the relationship between the change
of bronchial hyper-reactivity to methacholine during the refractory period and the degree of

refractoriness following the exercise.

Methods : Ten EIA patients were tested. First visit included methacholine bronchial provo-
cation test(MBPT) followed by exercise 1 and repeated MBPT separated by a 60 min. On seco-
nd visit, exercise 3 were repeated after 60 min of exercise 2, and refractoriness was measured.

Results : The maximal bronchial constriction measured by FEV1 was 22.6+4.2% and this
reaction was recovered over 95% within 60 min. Methacholine PC20(PC20M) was decreased
after exercise in six from 10 EIA patients. There was no significant relationship between the
degree of exercise induced bronchial-constricdon and the change of PC20 after exercise. The
bronchial hyper-reactivity to methacholine was increase after exercise even with the refracto-

riness in some of EIA patients.

Cenclusion : Refractoriness followed by repeated exercise dose not seem to be due to the

decrease bronchial hyper-reactivity.
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Fig. 1. Summary of protocol of study.
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Table 1. Characteristics
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LERUAY
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527} 454

Number Age Sex(M/F) Atopic state base- Baseline FEV1(%
EIA* 10 22.0£51 8/2 6 84.1x£8.1
Non-EIA 10 240+4.8 73 5 85.0+6.4
Values are expressed as mean+5D EIA : Exercise-induced asthma
Table 2. Change of methacholine PC20 after exercise 1 in EIA patient
Patient No. Pre-exercise Exercise 1 Post-exercis PC20MI
PC20M1(mg/m) RX*(%) PC20M2(mg/ml) PC20M2
1 5.5 17 1.8 3
2 10.9 15 2.2 49
3 8.5 20 9.6 0.9
4 25 20 9.6 2.6
5 15.5 44 5.8 2.6
6 3.7 45 1.1 33
7 10.7 20 16.2 0.6
8 8.4 18 12.5 0.7
9 39 15 11.3 0.3
10 4.2 20 4.5 1.5
Mean+S.E 9.6+2.1 209+3.3 7.5+1.6 2.0+0.5

Exercise Rx. : % fall of FEV1=

Baseline FEV1-post-exercise FEV1

Baseline FEV1

X 100
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Fig. 2. Change of PCxM after exercise in patient with ex-
ercise induced asthm(EIA) and control patient(Non 1 5 3 7
EIA). PC20M1/PC20M2
(PC20M1/PC20M2)= 2.0+£0.52 6W-& % 5 7|38  Fig. 3. Relation between exercise induced sthmatic reac-
AN TS 27T YA 48e 98] ashe tion and change of methacholine reactivity.
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Table 3. Results of exercise 2, exercise 3 and refractory index

. Exercise 2 Exercise 3

Patient No RI*
FEV1(ml) Rx(%) Max. H.R* FEVI{(ml) Rx(%) Max.H.R

1 000 17 180 3080 17 178 1.0
2 4180 15 192 4120 6 190 25
3 3520 20 188 3600 10 187 2.0
4 3380 15 194 3200 8 190 1.9
5 2400 48 187 2300 34 180 1.4
6 3720 46 192 3480 20 194 23
7 3800 15 191 3760 12 187 1.3
8 3700 15 187 3600 7 190 2.1
9 3240 16 186 3180 10 188 1.6
10 3480 20 190 3390 12 191 1.7

Mean +S.E 3442157 2.6+4.2 188.7+1.3 3371+156 13.8+2.8 187.5+1.5 1.84+0.2
*Maximal heart rate

% fall of FEV1 in exercise 2
% fall of FEV1 in exercise 3

**Refracroty Index=
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Fig. 4. Correlation between the refractory index and incre-
ase in methacholine responsiveness after evercise
in E/A patient.

Maximal % fall of FEV, after Exercise II
Maximal % fall of FEV, after Exercise I

*Rl=

A 5l o EZolE =7
L3l Frlste] &5l o

2 -JSP A& oldE ¢ 7 ‘R)\‘iiﬁ}. b&%xﬂ. 2 %%"ﬂ
A9l £8-2 welgddt 5o 1 v 7 8A &
HL/‘]@%‘” o 718 9 wHgE vERE A9

o E”] HHEA Q) 5o o B89 A=A A &

i

LT':

M)
2
k:o
~
g Yy
o
il
¢ e
i}
;hL
3:2
S A
£
o
A
=
“‘%
L
_.N_,

H7H &= getuAle a1zl

O g7
1S A]A}z‘sh:} o]_‘C_ o & OH'I-}\]
§}

il E 1 0O
L% QA 9T B 0ol £5 5
78R FAEA FAGE 25 sto] AT o
980 353 lom, U BSOT WAL +
Y= AL NEASY FLAE AT Bl
o) ol sk, W 509 Aol e SEHL
4 ANBASE tETAeldlE £50 B2 T4

et
o
)
i,
}Oll

>,
_L
N
=3
FQ,
=
Q
U
)
L
S
52
2
o

9#
=,
ne
&
rir
, 52
_ﬂ,
s
r& &%
Ho

41:

. =
g43t 8 3 o8 714 ﬂ““ﬂxﬂ% ] Fu)=o] 2838}
A HE b ECPold T w7} E-&7]ol #oig 7}
AL WA & ¢ gzt OByrme3d " date
indomethasinZ& PG synthetase SAAE 52
o FofsimE 5ol g %ﬁc’] a2l
Wilson5"& &% 3485 in
gt 7“1 H}S"ﬂv‘:‘ dgo] gy ort v

ol
£

r—[o

r

.%i mlo
s = i

o offl

=2
lo,
32 % gl
ol
rlo
__ii_,
i,
xS
I
ol
S
H g
A
i
o}i
i)
[+
-y

—:L i
ﬂ,

mlo
Ho
ol
e

2 79l &= indomethasin
o 23 1AA 5 it &
o obA7A A HEE &F
A= PGE20= & 4+ 9
SAA &g A1A] ofH
ol oJgh AQNA A g2
o A8} o] 59 FEI} A T
5| el HoZ Ho
o ogk whg-o] E&3 WHE AV U A
indomethasinell 23 8¢ ¢
F5e] Fme) #Agle] 2rgeith
ai]‘é‘E e, EE g A4
Oik] olft= /M= 7 Ee d&
slo] e 1_?—"1 AR,
gl 9% 71AAFENELE indo-
methasin &2 ouEA] gEci= EEL”"“ SEAA
A2 wjF e} Fgo] B8 Fa3lh
£ A& ST ot ol9jd A2 &F FEA
H2e] Q2L WA ZAM Leukotrien'™¥2] o8 4
neuropeptide™ 2 FHA T AT vste] ol
AT-Eo] SketA AYE L 9tk o]Fo] &F F 7]
FA FHEOGE ohe) B8l ogA FfsEAE
olx] FHsA ghort o5 £ tiF JTEol

Bashz)e Aze,

9'15
=
4>

o

il

= >
HU o
ofl

o o .
N}E ol ki
oo l:o
2 ot
32,
Jo
o
Mo Ml rf b St oox 32 mbk AR Mo &

ri{o?g‘

oft

w ot Az orlr ok
f‘|° o,

o
oot AL
x
4
Ho
i)

¢

N

]

-

n

e

2
3

o off X Mg L fo A gl o ot
9

Norfe o2
e
AR o 1
Mg ol offl jN'
B olo B o (
oo o £
° o,

i 2o

o,
o
td
i
}Oll
o =

b

ARHOZ % 434 BADAINY BE &
Fol 9|8 719A $3ueIte OE FHeE 4 8

- T -



oxygenase pathway$] &ES E-§7|ve] Wl
e FA7 28 g R o ® Azt
2 g

g2 5

LA AR MEAQ] 5 T AV B
719 7oz JgAAT TS Walel EREAE
F NBAeEe] 7} Bgo e 9ge Hux}
et

g H

2 E:
ol o] Aol FEHLA gAY 87
71PA P& Aghg whgol g AL opde &

 9lor, 9o Z cyclo-oxynase pathway?] 2H&E9
i=]
B

$71v) sl thgh FA17F Zaslels) Als gt
References

1) Weiler M : What exactly is exercise-induced asthma?
[editorial ; comment]. Allergy & Asthma Proc, 1997 ;
18(5) : 311-2

2) Benckhuijsen J, van den Bos JW, van Velzen E,
de Bruijn R, Aalbers R : Differences in the effect of
allergen avoidance on bronchial hyperresponsiveness

as measured by methacholine, adenosine 5 -monopho-
sphate, and exercise in asthmatic children. Ped Pul
1996 5 22(3) : 147-53

Hofstra WB, Sterk PJ, Neijens HJ, Kouwenberg
M, Mulder PG, Duiverman EJ : Occurrence of a
late response to exercise in asthmatic children : mul-

3

=

tiple regression approach using time-matched base-
line and histamine control days. Eur Respir J 1996 ;
9(7) : 1348-55

Edmunds AT, Tooley M, Godfrey S : The refract-
ory period after exercise induced asthmatics duration

4

faavd

and relation to severity of exercise. Am Rev Respir
Dis 1978 : 117 : 247-54

Lee TH, Nagy L, Nagakura T : Identification and
partial characterization of an exercise-induced neu-

5

et d

trophil chemotactic factor in bronchial asthma. J Clin
Invest 1982 ; 69 : 889-94

Gilbert 1A, Fouke JM, MacFadden ER : The effect
of repetitive exercise on airway temperature. Am Rev
Respir Dis 1990 ; 142 : 826-31

7) O'Byrne PM : Exercise-induced bronchoconstriction

6

=

: elucidating the roles of leukotrienes and prostagian-
dins. Pharmacotherapy 1997 ; 17(1 Pt 2) : 31S-38§
8) Chai H : Standardization of bronchial inhalation cha-
llenge procedures. J Allergy Clin Immunol 1975 ; 56
. 3239
9) Broide DH, Eisman S, Ramsdell JW, Ferguson P,
Schwartz LB : Airway levels of mast cell derived
mediators in exercise induced asthma.Am Rev Respir
Dis 1990 : 141 : 536-41
10) DAY - BES - oA - £AE - 04T 3
AT ST 24D A5G LT
PR EEE YT RCPRERT L
7} 1997 : 17 : 299-306
11) Wilson BA, Bar-Or O, O'Byrne PM : The effect of
indomethasin on refractoriness following exercise bo-

Al e

=
ol
=

&

th with without a bronchoconstrictor response. Eur
Respir J 1994 ; 7 : 2174-8

12) Freed AN : Effect of inhaled indomethacin on exer-
cise-induced bronchoconstriction in children with asth-
ma. Am J Respir Crit Care Med 1997 ; 156(5) : 1703
-10

13) Wilson BA, Bar-Or O, Seed LG : Effect of humid
air breathing during arm or treadmil exercise on exer-
cise induced asthma and reftractoriness. Am Rev Res-
pir Dis 1990 ; 142 : 349-52

_78_



14) Anderson SD, Schoeffel RE : Respiratory heat loss
and water loss during exercise in patients with asth-
ma . effect of repeated heat exercise challenge. Eur J
Respir Dis 1982 ; 63 : 472-8

15) Kinnula VL, Sovijarvi AR : Hyperventilation during
exercise . independence on exercise-induced broncho-
constriction in mild asthma. Respiratory Medicine 1996
» 90(3) : 145-51

16) Magolskee DJ, Bigby BG, Boushey HA : Indome-
thasin blocks airway tolerance to repetitive exercise
but not eucapnic hyperpnea in sthmatic subjects. Am
Rev Respir Dis 1990 ; 142 : 126-32

17) Adelroth E, Inman MD, Summers E, Pace D, Mo-
di M, O'Byme PM : Prolonged protection against
exercise-induced bronchoconstriction by the leukotri-

ene D4-receptor antagonist cinalukast. J Allergy Clin
Immunol 1997 ; 99(2) : 210-5

18) Meltzer SS, Hasday JD, Cohn J, Bleecker ER : In-
hibition of exercise-induced bronchospasm by zileuton
a 5-lipoxygenase inhibitor. Am J Respir & Crit
Care Med 1996 ; 153(3) : 931-5

19) Ichinose M, Miura M, Yamauchi H, Kageyama N,
Tomaki M, Oyake T, Ohuchi Y, Hida W, Miki H,
Tamura G, Shirato K : A neurokinin 1-receptor an-
tagonist improves exercise-induced airway narrowing
in asthmatic patients. Am J Respir & Crit Care Med
1996 ; 153(3) : 936-41

20) Kanazawa H, Kurihara N, Hirata K, Kamimori T,
Takeda T : Thrombomodulin in exercise-induced asth-
ma. Internal Medicine 1995 ; 34(3) : 158-62

- 79 -



