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Dermatophagoides farinae and serum IgE in
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Summary

The relation between non-specific bronchial responsivencss and allergic sensitivity was
evaluated in children with asthma. Bronchial responsiveness was determined by
methacholine inhalation chalienge test, and was expressed as a provocative concen-
tration of methacholine causing a 20% fall in FEV, (PCyyh. RAST titre for Dermaropha-
goides farinae and serum gl level were evaluaied as parameters of allergic sensitivity.
When the PCoy valuss, RAST titres for D. farinae. and serum IgE levels of 47 usthmatic
children and 6 normul controls were compared, the asthmatic children had signifi-
cantly lower PCh values und higher D. farinae-RAST Litres and serum [gE levels than
the normal controts. The correlation analyses in 47 asthmatic children have shown that
there 1s no significant correlation between PCh values and RAST iitres for D. farinae
{r=004. £ 1) or betwoon PCy valtues and serum 1gE lfevels (¢r=0-03. P> 01). These
results suggest that although both bronchial hyperresponsiveness and allergic sensitiza-
tion may be in some way refated 1o one another in children with asthima. the magnitude
of allergic sensitization does not influence the degree of the non-specific bronchial
FESPONSIVENess,
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development of asthmu than other aero-allergens such as
policns [6.7]. Furthermore. it has been suggested that
sensitivity 1o the house dust mite may increase BHR. as
prolonged avoidance of exposure to mites led to a
reduction in BHR {8.9]. In this study, we examined the
bronchial responsiveness to methacholine, the levels of
[gE antibody aguinst Dermutopliageides furinae by RAST
and serum g in 47 asthmatic children, and evaluated the
refation between bronchial responsiveness and altergic
sensitivity,

Intraduction

Asthma is & complex disorder olten asseciated with
bronchial hyperresponsiveness (BHE} and involving
heterogeneous factors [11 The allergic reaction is believed
in many cases to plav a major role in the development of
asthma in children, because high lovels of specific 1gE
antibodies against common inhaled aliorgens show sig-
nificant correlations not enly with o chinical history of
asthma, but alse with the results of provocation tests for
the corresponding allergens [2-31 However, the relaton

between allergy and BHER remamns unclear aterials and methods

House dust mite is thought 1o be one of the potent
allergens triggering asthmatic attacks, The mite sensiti-
vity 1s shown to be a much greater risk factor for
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Subjects

A total of 47 asthmatic patenis (32 boysand 5 girfs), 7 1o
15 vears of age (mean 101}, were selected from those
attending the out-patient clime at the University Hospital
of Tsukuba. Asthma was defined according to the criteria
of the American Thoracic Soceity {10}, and only patients
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who had had four or more episodes of wheezing with
shortness of breath during the past 12 months were
included in this study. Patients with cystic fibrosis,
humoral immunodeficiency and Kartagener’s syndrome
were excluded from this study, because these illnesses
were almost always associated with chronic bronchitis.
Patients were also excluded if during the previous month
they had had an acute asthma attack requiring theophyl-
line infusion theapy or a respiratory tract infection, or if
they had taken corticosteroids in any form for 2 weeks or
more, sodium cromoglycate, ketotifen, azelastin hydro-
chloride and theophylline for 24 hr, or any f-agonist for
8 hr. Sixteen healthy volunteers (10 boys and 6 girls) aged
8 to 13 years (mean 10-5) were also studied as a control
group. They had never had asthma or any allergic disease.
None of them had experienced respiratory tract infection
during the month preceding the test. Their pulmonary
function was within the normal range. Parents gave
written consent for their children to be included in this
study.

Methacholine inhalation tests

The methacholine challenge test was performed accord-
ing to the standardized procedure recommended by
Japanese Society of Allergology [11]. The challenge test
was done if the subject’s FEV,/FVC value was more than
70% in the initial pulmonary function test. Subjects were
administered aerosols of methacholine from a hand-held
DeVilbiss No. 646 nebulizer (DeVilbiss Co., Somerset,
PA, U.S.A)) by tidal breathing for 2 min. The operating
airflow rate was 5 I/min. The isotonic saline was inhaled
first as a control. This was followed by doubling concen-
trations of methacholine from 0-049 to 25 mg/ml. The
FEV, was measured after each inhalation with a Minato
A 300 Autospirometer (Minato, Inc., Tokyo, Japan). The
percentage FEV, fall was calculated from the post saline-
FEV,. The test was continued until the FEV, had fallen
>20% or until the maximal concentration of methacho-
line had been administered. The bronchial sensitivity was
expressed as the concentration of methacholine that
would provoke a fall in FEV| 0f 20% (PCy). At the end of
the test, any fall in FEV, was reversed with an inhalation
of orciprenaline.

Measurement of RAST titre

The Sepharose RAST method was described in detail in a
previous article [12]. Briefly, 3 mg of freeze-dried antigen
of D. farinae, supplied by Torii Co. Ltd, Tokyo, was
coupled to 300 mg (dry weight) of CNBr-activated
Sepharose 4B (Pharmacia, Uppsala, Sweden), according
to the method described by Wide et al. [13]. The allergen-

coupled particles (ACP) were suspended in RAST buffer
obtained from Phadebas RAST kits (Pharmacia) at a
concentration of 10 mg/ml. Fifty microlitres of ACP
suspension was incubated for 2 hr at room temperature
with 50 ul of '»I-labelled anti-IgE obtained from Phade-
bas RAST kits, and then added to the tube and further
incubated for 16 hr at room temperature. Excess of
labelled anti-IgE was washed away with 0-15 mol/l of
NaCl solution containing 1% Tween 20. The radioacti-
vity bound to the ACP was measured in a gamma counter,
RAST determinations were done in duplicate, and the
mean percentage of binding was calculated by dividing
the counts bound to ACP by total counts times 100. The
cut-off point between RAST positivity and negativity was
defined as 350% of the background binding produced by
2% HSA. The results were regarded as positive when the
percentage binding of sample serum was higher than the
cutoff value. Serial twofold dilutions of sera were pre-
pared and then subjected to RAST. The maximum
dilution of serum producing RAST positivity was
expressed as a RAST titre.

Determination of total IgE levels

Serum IgE levels were determined by RIST kits (Pharma-

cia). The mean value of duplicate determinations was

expressed as the total serum IgE level.

Statistics

Data were analysed by the computer program of the
Statistical Analysis System (SAS Institute, U.S.A.) after
first normalizing methacholine PC,, values, RAST titres,
and IgE concentrations by logarithmic transformations,
using the Chi-square test and Pearson’s correlation
analysis: P values <0-05 were considered significant.

Results

Bronchial sensitivity (PCy), and D. farinae specific and
serum IgE levels for 47 asthmatics and 16 normal controls
were compared (Fig. 1). Since some 70% of our asthmatic
children showed a maximal RAST value for D. farinae in
the ordinary Phadebas RAST assay, here, D. farinae-
specific IgE levels were determined by examining the
RAST end-point titre, using serially twofold diluted sera.
The average PCyp value was 0-8 + 1-4 mg/ml for asthmatic
children and 20:0+8-1 mg/ml for normal controls; the
mean RAST titres were 420+ 513 and 15+ 34, and the
average IgE level 8454719 and 151 +230 1U/ml, respect-
ively. Thus, asthmatic children had significantly lower
PCy values and higher RAST titres and serum IgE levels
than normal controls (P <0-01).
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Fig. 1. Bronchial sensitivity (o methacholine (P ). RAST titre for 0. farinee, and serum 12E level in 47 asthmatic and 16 normal
children. Horizontal bars in the graph indicate sverage values for each group.
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The PC-y values of the 47 asthmiarie chuldren were
compared with their RAST titres for £ furinue. Asshown
in Fig. 2, there was no significant correlation beiween the
two (r=004; P>01), When the PO, values were
similarly compared with £. fusfnue-RAST titres in the 43
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Fig. 3. Relation between PCy value and total serum 1gE level

(r=003; £>0-1). In the calculation of correlation coetlicient,
PCyo and 1gE levels weee logarithmically translormed.

children with high RAST utre for D. faringe (232), no
significant corrclation was found (r=0:19; P> 0-1).

As shownin Fig. 3. when the PCay values of the 47
asthmatic children were compared with their total serum
IgE levels, no significant corrclation was found (r=0-03:
P>01)
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On the other hand, there was an intimate correlation
between the RAST titres for D. farinae and the total
serum IgE levels in the 47 asthmatic children (r=0-76;
P<0-01).

Discussion

The present results have shown that there is no significant
correlation between the degree of the bronchial sensitivity
to methacholine and D. farinae-specific and total serum
IgE levels in asthmatic children. Regarding the relation of
allergy to non-specific bronchial responsiveness, conflict-
ing results have been reported. Cockcroft et al. [14]
observed a significant positive association between bron-
chial responsiveness to histamine and skin-test reactivity
to common inhaled allergens in adult atopic asthmatic
subjects. Peat ez al. [15] have reported that the severity of
bronchial reactivity to histamine in children is related to
their severity of atopic status, as measured by the number
and size of the skin reactions to common allergens.
Bryant and Burns [16] observed no significant difference
in bronchial responsiveness to methacholine between
adult subjects with atopic asthma and asthmatic subjects
without atopy. Neijens et al. [17] have shown that there
was no significant correlation between the threshold dose
of histamine and basophil histamine release with allergen.
Our results are in agreement with the latter observations,
and suggest that, even in children whose asthma is almost
always atopic, the allergic sensitivity does not directly
influence the degree of non-specific bronchial responsive-
ness. ,

In our given subjects, serum IgE levels were signifi-
cantly correlated with RAST titres for D. farinae. Since
D. farinae is a dominant environmental allergen in this
country [18], it is likely that D. farinae-specific IgE levels
contribute much to the elevation of total serum IgE levels.

It has been reported that experimental exposure to
allergen increases the non-specific bronchial reactivity to
inhaled histamine or methacholine in allergic subjects
with asthma [8,19]. Atopic asthmatics have been observed
to display increased non-specific bronchial responsive-
ness during periods of seasonal pollen exposure [20,21].
Conversely, prolonged avoidance of allergen exposure
can reduce non-specific bronchial responsiveness in aller-
gic asthmatics [9). From these observations, it can be
supposed that continuing exposure to mite allergen may
increase the non-specific bronchial reactivity that predis-
poses mite-reactive children to the development of
asthma. However, the present results do not agree with
this notion, suggesting rather that the non-allergic factors
are still important in the pathogenesis of BHR in atopic
asthmatics.

However, the lack of a demonstrable correlation
between bronchial reactivity and D. farinae-specific IgE
levels does not exclude the possibility that there is some
association between bronchial reactivity and allergic
sensitivity. Our results have also shown that both the
BHR and sensitization to D. farinae frequently occur
together in asthmatic children. Further experimentation
will be required to determine whether it is possible that the
difference in the number of mast cells in the bronchi [22],
the concentration of IgE fixed to these cells, their ability
to release chemical mediators [23], and the sensitivity of
bronchial smooth muscle to mediators [24] in D. farinae-
reactive asthmatic children may influence the magnitude
of bronchial reactivity. The inflammation of airway
including eosinophilic infiltration may alter the contracti-
lity of the smooth muscle {25,26].

Allergy and BHR could also be genetically linked, or
associated on the basis of a shared underlying cause, such
as an abnormality of the bronchial mucosa. More
remains to be learned about the biological basis of the
relation between allergy and non-specific airway respon-
siveness.

References

1 Reed CE, Townley RG. Asthma: classification and pathoge-
nesis. In: Middleton E Jr, Reed CE, Ellis EF, cds. Allergy:
principles and practice. St Louis: CV Mosby, 1978; 659-77.

2 Stenius B. Wide L. Reagenic antibody (IgE), skin, and
provocation tests to Dermatophagoides culinae and housc
dust in respiratory allergy. Lancet 1969; 2:455-8.

3 Aas K. Bronchial provocation tests in asthma. Arch Dis
Child 1970;45:221-8.

4 Berg T, Bennich H, Johansson SGO. In vitro diagnosis of
atopic allergy. I. A comparison between provocation tests
and the radio allergosorbent test. Int Arch Allergy Appl
Immunol 1971; 40:770-8.

5 McNichol KN, Williams, HE. Spectrum of asthma in
childhood. I1. Allergic components. Br Med J 1973, 4:12-6.

6 Sears MR, Herbison GP, Holdaway MD, Hewitt CJ,
Flannery EM, Silva PA. The relative risks of sensitivity to
grass pollen, house dust mite and cat dander in the
development of childhood asthma. Clin Exp Allergy 1989;
19:419-24.

7 Shibasaki M, Hori T, Shimizu T, Isoyama S, Takeda K,
Takita H. Relationship between asthmd and seasonal
allergic rhinitis in schoolchildren. Ann Allergy 1990; 65:
489-95.

8 Cockcroft DW, Ruffin RE, Dolovich J, Hargreave FE.
Allergen-induced increase in non-allergic bronchial reacti-
vity. Clin Allergy 1977; 7:503-13.

9 Platts-Mills TAE, Tovey ER, Michell EB, Mosczoro H,
Nock P, Wilkins S. Reduction of bronchial hyper-rcactivity
during prolonged allergen avoidance, Lancet 1982; 2:675-8.




454

K. Takedu ct al.

I

16

<

American Thorucic Socicty. Definition and olassification of

chronic bronchitis. asthma and pulmonary emphysema. Am
Rev Respic Dis 1962 85762 &

Makino S. Kobayash: 8, Mivamote T s of Stundardization
ol bronchial inhalation chadlenge provederes im asthma and
hypersensitivity pneamonitis. Jpr 3 Aliergoel (in Japanese)
1982: 31:1074 4.

Shibasaki M. Tajima K. Movikaws A Misuhashi M,

Sumuzaki R, Tokuyuma K. Relation botweon frequency ol

asthma and FeE antibody levels against Dermarophageides
faringe and towal serum gl levels 1 schoolchildren.
Allergy Clin Immunol 1988: 828694

Wide L. Benmich H, Johensson 8GO Diaenosis of allergy
by an in vitre test for allergen antibodics. Lancet 1967,
2:1105-7,

Cockerolt DW_ Ruftin RE. ¥rith PA ¢ /. Determinants of

allergen-induced asthma: dose of allergen, dreulating 1gE
antibody concentration, and bronchial responsiveness to
inhaled histamine, Am Rev Respir Dis 1979 120: 0053 8.
Peat JK, Britton W, Salome M, Woolvook A Bronchial
hyperresponsiveness in two popolations of Australian
schoolchildren. HI Effect of cxposire 1o environmental
atfergens. Clin Allergy 1987: 17:291 g0

Bryant DH, Burns MW The relatonsiip butween bronchial
histamine reactivity and alopic status, Chin Allergy 1976;
6:373 §1.

Netkens HJ, Degenhart FE Raacgeep HO, Kerrebijn KF.
Study on the significance of bronchial hyperreactivity in the
bronchus obstruction after inhwlation of cal dander allergen.
FAllergy Clin Immunol 1979 64:507 |5

Oshima 8. Studies of the mite fauna v the house dust from

-

Japan and Taiwan. Jpn § Sames Zool 1970 200 17

19

2

21

Curuer A, Thomson NC. Frith PA, Roberts R, Tegh M,
Hargreave FE. Allergen-induced increase in bronchial re-
sponsiveness 1o histamine: relutionship (o the late asthmatic
response and change i airway caliber. 1 Allergy Clin
Immunol 1982: 70:170 7.

Boulet LP. Cartier A, Thomson NC, Roberts RS, Dolovich
1. Hargreave FE. Asthma and increases in nonallergic
brenchial respensivencss from seasonal pollen exposure.
J Allergy Clin Immunol 1983: 71:396.-.406.

Sotomayor M. Badier M, Vervioet DL Orchek ). Seasonal
increase of carbachol airway responsiveness in palients
allergic to grass pollen. Any Rev Respir Dis 1984; 130056 8,
Tomioka M, tda S. Shundob Y, Tshihare T. Takishima T.
Mast cells 1 bronchoulveolar lumen of patients with
bronchial asthma. Am Rov Respir Dis 1984; 1291000 5,
Flint KC, Hudspith BN, Leung KBP. Pearce FL. BrostoflTJ.
Juhnson Mceln. Bronchoualveokr mast cells
asthrma. Clin Sci 1985; 68:33.

Curry J. Comparative action of acetyl-beta-methyl choline
ard histamine on the respiratory tract in normals. patients
with hay fever. and subjects with bronchial asthma. J Clin
Invest 1947: 26:430 §.

Laitinen LA, Heine M. Laitinen A, Kava T, Haahtela T.
Damage of the airway epithelivm and bronchial reactivity in
patients with asthma. Am Rev Respir Dis 1985 131
599--606.

Wardiuw AL Dunnette S, Gleich G, Colling IV, Kav AB.
Fosinophils and must cells in bronchoalveolar lavage m
subjects with mild asthma. Am Rev Respir Dis 1988; 137:
62-9.

M exirinsic



Copyright of Clinical & Experimental Allergy is the property of Blackwell Publishing
Limited and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may
print, download, or email articles for individual use.



