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Allergenicity of Chirdnomidae in asthmatic
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studies it was
found that IgE and IgG an-
tibodies to Chioromidae in asth-
matic patienisin Tokyo were signif-
icantly greater than those in normal
subjects. It was also found that
there was a high correlation between
positive skin test 10 midge and to
mite.” Recently. it has been reported
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{hat there may be cross-reactivity of
allergens between Chironomidae
and crustacea in Sweden,” suggest-
ing that skin test to Chironomidac
may become positive if the allergen
of Chironomidac cross-reacts 10
other allergens. In the case of 1gG
antibodies. we demonstrated that
there may be no cross-reactivity of
midge allergens to_ those of mite.
silk. and mosquito;” however, Cross-
reactivity of IgE antibodies was not
yet fully examined. In the present
study we investigated the correla-
tion of Chironomidae skin tests 0
those of other allergens, and the
cross-reactivity of specific IgE using
RAST inhibition test.

MATERIALS AND METHODS

Extract of Allergens for RAST

Extracts of adult midges (Tokuna-
gayusurika akamusi and Chirono-
mus yoshimatsi) and larval midges
(T. akamusi) were prepared as re-
ported prcviously.5 T akamusi is
the species commonly found in
lakes in Japan. The adult midges
emerge in early November to the
beginning of early December.® C.
yoshimatsui is the species most
commonly and exclusively found in
bottom sediments of sewage ditches
in Japan and the adult midges
emerge in all seasons except winter.?
An extract from a cultured strain of
mosquito (Culex tritaeniorynchus),
which is one of the most common
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mosquito species in Japan, is a gift
from Dr. K. Sato (Institute of Trop-
ical Medicine, Kanazawa Medical
University, Japan). Lyophilized
extracts from house dust (HD).
mite (Dermatophagoides Jarinae),
shrimp (Panacus japonics 36%.
Panacus semisulcatus 36%. Meta-
penaeopis barbata 28%) and silk
were kindly provided by Torii Phar-
maceutical Co Ltd, Japan.

Extract of Allergen for Skin Test
1:20 (wi/vol) extracts of adult and
larval midge (T. akamusi) were used
for skin prick tests. Thirty other
common allergens for prick test in-
cluding mite (Dermatophagoides

farinace), HD, ragweed. Japanese ce-

dar. other pollens, dog hair. shrimp.
other foods, and fungi were supplied
from Torii Pharmaceutical Co Ltd.
Japan. The dilution of extract used
for prick testing was 1:100 for mite
and fungi. 1:20 for pollens, and 1:10
for other allergens including HD.
The extracts of adult and larval
midge were the same as those for
RAST. The other extracts werc pre-
pared from similar materials and by
the same procedures as the extracts
for RAST. The extract of mosquito
was not used in the prick test (see
“Discussion”).

Skin Test

Prick tests using the extracts of adult
and larval midge (T. akamusi) were
done in 303 randomly selected adult
(165 females and 138 males) asth-
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matic patients in the Allergy Clinic,
Tokyo University Hospital and in
the Allergy Clinic, Teikyo Univer-
sity Hospital, both of which are lo-
cated in Tokyo. The age range of
the paticnts was 17 to 76 years, and
92% of the patients were 20 to 55
years old. Four percent were over
55, and 4% were less than 20 years
old. In the same patients, 30 other
common allergens described above
were examined by prick test. Eval-
uation of the skin test reaction was
done according to the criteria de-
scribed by Vansclow.®

RAST

Paper discs of adult and larval
midges were prepared as described
previously.” Paper discs of mite,
HD, sitk, shrimp, and mosquito
were prepared by the method of
Ceska.' Solutions of 10 mg protein/
mL were used at the conjugation
to discs. The protein concentra-
tions were determined by Lowry's
method."!

Ruadioallergosorbent Test (RAST)
Inhibition

Three patients’ sera that were posi-
tive by RAST against midge aller-
gen, were pooled and used for
RAST inhibition analysis. The
pooled serum contained IgE anti-
bodics to adult midges (7. akamusi
and C. yoshimatsui, RAST score 4).
mite (RAST score 4), HD (RAST
score 4), silk (RAST score 3),
shrimp (RAST score 2), and mos-
quito (RAST score 2). At first, 10-
fold serial dilutions of allergens were
prepared starting with 10 mg/mL,
using RAST incubation buffer de-
scribed by Ceska et al.'* Ninety mi-
croliters serum and 10 uL allergen
extract of several concentrations
were mixed and incubated for one
hour at 37°C. Then the serum was
put into the tube in which there was
a midge-coupled paper disc. The
tube was incubated for three hours
at room temperature. The paper
disc was washed with RAST incu-
bation buffer. Then 0.05 mL of anti-
IgE (Pharmacia chemicals, Co Ltd,
Uppsala, Sweden) labeled with io-

dine 125 was added and the mixture
incubated for 24 hours at 4°C. These
methods were essentially the same
as described by Ceska et al.'” After
the paper disc was washed, the ra-
dioactivity (Ra) was counted by an
automatic gamma counter. A mix-
ture of 90 pL of patient serum and
10 uL. RAST incubation buffer was
prepared, incubated with a midge-
coupled disc and treated similar as
above. This was used as an unab-
sorbed serum. The experiment was
done in duplicate. Inhibition rate
was expressed as % = [(Ra of un-
absorbed serum — Ra of absorbed
scrum)/Ra of unabsorbed serum] x
100,

Statistical Analysis
Statistical analysis was done by
using x* test.

RESULTS

Skin Test
Out of 303 patients, 75 were skin
test positive to both the adult and
larval midge, 22 were positive to
only adult midge, and (8 were pos-
itive to only larval midge. In total,
97 of 303 patients (32%) were posi-
tive to adult midges and 115 of 303
patients (38%) were positive to
either or adult and larval midge.
The ten allergens that showed
high rates of positive skin reactions
in the 303 paticnts were mite, HD,
midge, silk, Japanese cedar, Can-
dida albicans. cat dander, ragweed.
shrimp, and dog dander (Table 1).
There were significant correlations
between positive skin tests to midge
and those to mite, HD, silk, shrimp,
and dog dander (mite, house dust,
shrimp, P < .001, silk. dog dander,
P <.005). No correlation was noted,
however, between positive skin test
reactions to midge and those to Jap-
anese cedar, Candida albicans, cat
dander, and ragweed (Table 1).
RAST Inhibition Test
We studied RAST inhibition tests
with extract from mite, house dust,
silk, shrimp, and mosquito. The re-
sults are shown in Figure 1. In spite

of the high correlation in skin test,
RAST of midges (7. akamusi and
C. yoshimatsui) was not inhibited
by mite, silk, and shrimp. In the
case of mosquito and house dust,
slight inhibition less than 10% was
observed at the highest concentra-
tion (I mg/mL in the mixture of
allergen and serum). RASTs of T.
akamusi and C. yoshimatsui were
mutually inhibited in a dose-de-
pendent manner and maximum in-
hibition was about 40% at the con-
centration of 1 mg/mL.

DISCUSSION

As shown in the results, 38% of 303
patients were skin test positive to
either and adult or larval midge.
The rate was next to that of mite
and HD. Since it has been reported
that the major allergens of HD are
derived from mite,’ '* midge ap-
peared to be the second important
allergen next to mite.

The results in the present experi-
ment appear to suggest that cross-
reactivity between IgE antibody to
midge allergens and to several other
common allergens might not be sig-
nificant as judged by RAST inhibi-
tion.

We selected mite, HD, silk, and
shrimp as inhibitory agents because
the positive skin reactions to these
allergens showed a good correlation
with positive prick test responses to
midge allergens (Table 1). The ex-
tract of mosquito was also selected
as an inhibitory agent because the
appearance of mosquitos resembles
midges very well, and both are Dip-
tera. Our results further support our
previous findings that specific IgG
might not cross-react with those of
mite, silk, and mosquito. We did
not examine skin reaction to mos-
quito in the 303 asthmatic patients
because its extract was not available
before the prick test study was ac-
complished. A comparison between
skin reaction to midge and to mos-
quito should be done in the future,
although RAST inhibition tests sug-

gested that the cross-reactivity be-
tween midge and mosquito might
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Table 1. Correlation of Skin Test Between Midge (Tokunagayusurika akamusi) and Other Allergens

Positive Rate
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Figure 1. RAST inhibition test. (A) To-
kunagavusurika akamusi and (B) chirono-
srus yoshimaisui. The ordinate indicates per-
centage inhibition and the abscissa. final con-
centration of allergens,

be, if any. low grade. We did not
examine cross-reactivity between
midges and dog dander because the
extract of dog dander for RAST was
not available. Existence of high
cross-reactivity between the two al-
lergens was not likely because the
rate of positive skin test to dog dan-
der was much lower than that to
midges (Table 1). Eriksson et al®
reported that there was sxgmﬁcgnt
positive correlation between pnck
test to Chironomidae and to shrimp.
They concluded that cross-reactivity
may exist between Chironomidae
and crustacea. Although positive
skin tests to midges correlated to
those of shrimp in our experiments,
RAST inhibition analysis suggests
the absence or, if any, only low de-
gree of cross-reactivity between
these two antigens. From these re-

results, we concluded that the posi-
tive skin test to the midge might not
be ascribed to the cross-reaction
with other allergens but that the
midge allergen might be discrete.
RASTs of T. akamusi and C. yosh-
imatsui were mutually inhibited in
a dose-dependent manner, indicat-
ing the presence of cross—reactlvnlx
among these midges. Baur et al
reported the cross-reactivity among
chironomid species. Tee et al'’ also
reported the presence of cross-
reactivity between Chironomus ri-
parius and Chironomus lewisi using
RAST inhibition studies. Their re-
ports have demonstrated h;-moglo-
bins as a common allergenic deter-
minant. RAST of larval midges of
T. akamusi is inhibited about 24%
with those of C. riparius (Baur,
personal communication). Thus, T
akamusi appears to be distantly re-
lated to the species in the genus of
Chironomus in evolutionary terms,
which may account for the lack of
complete cross-reactivity in adult
midges of 7" akamusi and C. yosh-
imarsui. )

As the pooled serum was gblamcd
from only three patients, it could
not be denied completely that there
was some cross-reactivity between
midge allergens and other common
allergens. Further, it is not clear that
the amount of allergens used for
RAST inhibition test was enough to
absorb cross-reacting antibodies, al-
though relatively large amounts of
allergens were used. A crucial con-
clusion must await further experi-
ments using other methods such as
immunoabsorption study described
by Gleich et al'® It was suggested
from our results (Fig 1) that midges
have allergenicities distinct from
other common allergens. If it is true,
a question arises, why skin reaction

to mite. HD, silk, shrimp. and dog
dander showed good correlation
with positive reactions to midge al-
lergens. It was reported in our pre-
vious study that the correlation be-
tween midge-RAST scores and
mite-RAST score was not signifi-
cant, although there was a signifi-
cant correlation between positive
skin tests to both allergens.® It is
therefore suggested from this study
together with the present study that
patients allergic to one allergen
might have a tendency to be sensi-
tized to other allergens. even if the
cross-reactivity between these a!lef-
gens is not detected or. if any. it 1s
of very low grade. Similar studies of
RAST using allergens other than
mite are in progress.

As reported in another paper, the
midge allergens were able to rclease
histamine from leukocytes from
asthmatic patients who were posi-
tive to midge RAST."” Kino et al
demonstrated that there were parti-
cles containing Chironomidae aller-
gen with a diameter smaller lhzén 10
um in the air in Kyoto, Japan.'® The
amount was comparable to that of
ragweed allergen. Ito et al reported
that 29.5% of randomly selected
asthmatic patients were positive to
midge RAST in Tokyo, Japaln.5
Igarashi et al reported that a high
rate of asthmatic responses was ob-
served in midge RAST-positive
asthmatic patients when they were
challenged with midge antigen.”
These reports together with our
present study suggest that chiron-
omid midges may be very important
in clinical allergy in Japan and other
countries with similar situations
concerning outbreak of chironomid
midges. These also suggest that
prick test with midge allergens
might be useful in allergy clinic.
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