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The purposes of this study project were to investigate ecology and biology of chironomid
midges, to examine asthmatic patients with chironomid extracts, to elucidate the fate of dead
bodies of chironomids in the natural environments and to analyze the allergenicity of chironomid
extracts.

The results of the study were as follows.

1. Ecology and biology of chironomids

In Okayama prefecture, three sub-families, 15 genera and 21 species of chironomids were
collected and classified amongst about 230 thousand of midges caught by light traps, Polypedium
arundinetum was the largest in number. Parachironomus arcuatus, Microchironomus ishiii, Tanyt-
arsus oyamai and Chironomus kilensis followed in number in this order. Although most chiro-
nomids emerged during summer season, every species had its own peak of emergence. For
instance, Tokunagayusurika akamusi emerged in a large number in November to December. In
Tokyo, Chironomus yoshimatsui was most prevalent with some other minor species.

2, Allergen examination in asthmatic patients

Out of 303 asthmatic patients, 38.0% were skin test positive, and 32.4% of 105 asthmatic
patients were IgE-RAST positive to either of adult or larval chironomids of T. akamusi. These
rates were the second to follow the most important allergen, house dust mite. The level of specific
[gG antibody to chironomids in asthmatic patients was significantly higher than that in normal
persons. Specific [gG1 and [gG4 levels in asthmatic patients were also higher than those in control
group. However, the specific 1gG level was not correlated to skin reaction, nor to [gE RAST scores.
In the provocation test, 8 out of 9 asthmatic patienis who were positive to the skin test of
chironomid showed positive reaction, while 12 patients who were negative to the skin test showed
negative reaction. Skin test positive patients released higher histamin from leukocytes than
normal persons. The rates of the release correlated with the RAST scores. As to the season of
asthma attack, the symptoms occurred most frequently in July to August in the RAST positive
patients. To compare the RAST scores with environmental condition, individuals who had high
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scores of the RAST (3 or 4} tended to live in the paddy or orchard areas rather than in the
residential areas. We had a case of a 19-year-old female who suffered severe asthmatic attack after
inhaling chironomid midges during jogging in the paddy field. She was all positive for the skin
test, RAST and the provocation test with the chironomid extract.

3. The fate of dead bodies of chironomids

Using ELISA we detected antigens of chironomids in the house dust. The amount of the
antigens was nearly half to that of the house dust mite, Dermatophagoides. We could also detect
the antigen in the soil and the air.

4. Analysis of allergenicity of chironomids

By RAST inhibition test a cross reactivity was observed amongst some species of chirono-
mids, but no cross reactivity was observed between chironomids and mite, silk or mosquitoe, On
the other hand using ELISA inhibition test, we had anotiher evidence that not all species of
chironomids had common allergenicity. The molecular weight of the allergens were also in-
definite. Haemoglobin, of which molecular weight was 17KD or 34KD, was not always the
allergen in patients whereas higher molecular weight fractions (e. g. over 67KD) inhibited RAST
or ELISA. Analysis using a mouse monoclonal anti-7, akamusi antibody suggested that epitopes
involved in the cross-reactivities were not expressed in a repeating manner on the antigen
molecute, and that there were not so many cross-reacting epitopes. We obtained T. akamusi-reac-
tive human T cell clones responded to at least four epitopes for T lymphocytes activation. Five
clones responded to both 7. akamusi and C. yoshimatsui. Together with results that these two
were serologically non-cross-reactive, epitopes inducing T lymphocyte response seem fto be
different from those recognized by B lymphocytes. During metamorphosis from pupa to adult,
haemoglobin was degenerated rapidly, whereas the allergenicity detected by ELISA appeared
after emerging. According to ELISA inhibition test using the extracts from dessected chironomid
(head, chest, abdomen, wing and leg), the allergenicity was detected in female abdomen. However
the allergenicity of egg was not so strong.
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1. Polypedilum arundinetum 5487 8767 14254

2, Parachironomus arcuatus 496 4738 5234

3. Microchironomus ishii 1241 3381 4622

4, Tanytarsus oyamai 1478 2579 4057

5. Chironomus kiiensis 872 2132 3004

6, Tanypodinae sp. 1459 1031 2490

7. Pentapedilum tigrinum 1821 528 2349

8. Polypedilum masudai 224 1353 15877

9, Polypedilum nubifer 681 299 980

10, Dicrotendipes niveicaudus 7b2 210 962
11. Cricotopus sylvestris 209 727 936
12. Tokunagayusurika akamusi 509 17 526
13. Limnophyes hudsoni 206 12 218
14. Smittia aterrima 106 35 141
15, Einfeldia dissidens 66 62 128
16, Cryptochironomus fulvus 102 0 102
17. Cryptotendipes fujiquartus 25 0 25
18, Chironomus nipponensis 24 0 24
19, Chironomus circamdatus 17 0 17
20, Polypedilum cultellatum 15 0 15
21. Orthocladius sp. 5 3 8
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Skin reaction to adult midge
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Bd1. Relation between results of prick test
with 1:20 extracts and RAST.

Nt (FE D L6 A% — 7 IcBIflzg v
Mok > TR E— 2% 4 - T, &
WTHLAya2 G hidikEc 1l 12 Acosak
ERY—s%RL, MOFEHic@eJdFEshy
iﬁ-’:vto

5.2, [MET

GHbARIC BT 6 /8 12 Hify 11 FPCE4REL
foo 9RAAQIRNY, AF¥=F LR A,
EATLR)ABENLZETH -,

53. HEHT

BRI RYABROGE L FLEL T,

6. 2R Y APFEAEFGBN, RS

6.1 BEF 2 b

TH LYY HD 20 EHhEEE RV THEE
HTOMERBOT I03FOMBEESZT Y &
7FRMETE o1, 7H 5 VR TOBRMSERI
32.0%, BT 30.7%, Wi ic B
3B.0%Tdh -7z TOHFIR =ik BEBERI
RSBMETH -7 BT NRIGEEEE 86 L
CEE65 ) 7V v 4 # 2 FEITW, #4212
UH244%, IV aLTYIRAYH 151%, &2
YA RY N 163%, TALYLAY A 151%D
REPERAE 7, 20 10 HBEo/NESERRIC S
Ha4422Y hEAT R FEHERIT 126%-

45851 L 2AT 274% T H - F2,

6.2, =22 U AR IgE, 1gG

TA LR HERN IEE £ RAST 0T
MELAETH HETHEESRE 105 fd
324N A a7 = 2B kA, BT} 53 &
DEREBNTAL AR Y H 396%, $rose
WA A 2B3%, ¥R K 226%, TH
LYAA YA 189UHIEME TS - fo, IR =
hORERE SHBEERL: & 1), 1gE Folkili &
EEEE CHENE TV EAE T Tt
AR L Ao

63, bR ¥ I vilEEsER

TRY AT S REFiEoFVEE L2 =
U AFUREBINC K D EEF I~ e R ¥ & ol
PELEDL LR,

6.4, W AGEFHR

K7 2 28BS 92Tl 8 Hlic iy ok
JEAA S, P96 FlIEERE I RIGET L
(E2), K72 rEE 128810 25k
BRidaplietTtd - 1,

6.5, FEMIEEH)

22U 7% RAST [GHEERREECIL~7-8 B
KHEBILRENS L -2 (3). < o0liz= =
U A DKEFEE T —F L,

6.6, F{EHb
2ZUHEHTBERAST 227 — 3 Fora
EETHERLE Dk - BREHECHEECS
BEL T,

6.7, =AU AT LE—FEH

TRAURICL BEEREOREERS 10 F Ok
WA Y e £, B2 YA E2RUIAANRER
FERRE C LIiERiaE s his,

T, RAUHER (FLiary) owd i

71, BEHEEhL Y
BRIt & & = HE R OB EE D 2
2 AmEBEE S, 7HAavyax Y HE
BEML b ZIc 2 REMELD THEE kb &
Nl RV Y MR EIC&H L b B
iRl E R, BT AL YR Y AFELY
FusEZoHL @4,



% changes of FEV,,

+10}

- 70t

—80 1030 30 1 3 3 3 5 3 7
{min) (hr}
B 2. Percentage changes of FEV1 after inhalation of allergen extracts in asthmatic children with
positive prick tests to the chironomids.
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BE5. RAST inhibition test. (A) Tokunagayvus-
urika akamusi, (B) chironomus yoshimalsui.
The ordinate indicates percentage inhibi-
tion and the abscissa, final concentration of
allergens.
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