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Abbreviations: C.p. Chironomus plumosus; C.
y. Chironomus yoshimatsui; D.p. Dermato-
phagoides pteronyssinus; E.d. Einfeldia dissidens;
P.k. Polypedilum kyotoense; RAST radioallerg-
osorbent test; T.a. Tokunagayusurika akamusi;
T.o. Tanytarsus oyamai; T.p. Tanypus pun-
ctipennis
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Fig. 1. Map of surveyed area in Toyama City
and the suburbs, showing the location of air sam-
plers (point A and B) and a light trap (point C).
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c) =AY A HEDOIER

2 2 ) H FUEEBBRI614E 9 B FEHIRE THELL 7o
A A=A Y B (Chironomus plumosus, LLF Cp.) %
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48BERE I & &, 0.05M B-monoethanolamine ¢ 7
my 7 L, acetate buffer (0.1M, pH4.0) T¥HEL,
RAST buffer i X 2 # AR TREL -,

e) RAST inhibition assay

77 7% 4 & RAST # » b (Pharmacia, Sweden)
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475 Cp. FUREARE>ZEFHHFED Cp. UK
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7V v ERO 1AM, 2 M5 1B
T, 3ARMRET»S 2BEFIE»FT, 4 8BREFI»S 3
BERIC AT TO22 ) A REBER L5 >05%8H
FezEha 2 ) »HFEE & OB OB ST,
=22 ) HHREE ZTRThORT & OO HBIG
BaRed, iz, EORTIEGF=22Y) HHFEEICL
DI HET LD AoV TORFIERRS
MOEBEHEL B TRE LA, ks, EHEER
FHNEES T HEET S0, AIFEHTHE 1BREOFRY
s X OBRERELEHL, ExoExHENL B
[PRY Al

D C.p. RAST BB ME R ST BERDOE
EIHIE BN DT O E

KZAFRD =22 ) B HELAMERIFIC\ 07 b RS
E2 T B0 T500, BIUTER X OFOER
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RAST score 204 E D244 (C.p. RAST BB#EE) & C.
p. X35 RAST score 1L FD174 (C.p. RAST [&
MR BXBIC, 1986%E 4 A H19874 6 A ¥ ToE
B oW BRI YIEE RSV TRD, 2 Bk
TEDEMOEBCEND D MEMCOTHEE L
7z, C.p. RAST MR B IR17T4, LR 74, FihE
#8.65% T, N7 v A F ~BrgRIlic X B EIEEFIFR
TILESE 34, PEEI8G, BEFEILTH 7. Cp.
RAST #1215 R124, &8 5 4, FHERT. IFT
BIEEHCREIE 7R, PEENELETH D, Bl
HUTEBHERCTEEEOB\VEANS ERRD S
(2 8E, p<0.1D. 7tk, £, D.p. RAST score
W3ILLETH -7,

R

a) BwER

EHREBEMD Cp. PURKY B TSR & H
U, RERLFHLA, MEEQEOHEM & sl
KLEALTEY, COHEHELRCTER L Z0.5
ug~30ug/mlBED Cp. FUEEELBIETTRE & % 2
bhic (Fig. 2).

b) 2= 2 ) HHEEOHIE

AREZHHHEIM* B 7= 0 0.3ng LT 22 56.8ng D =
2V APURBSNE I e, FENESHLY RS L, Al
R A (BILUERIERKY) TIX1986% 4 B FaIC
33T Tng/mD =2 ) A FEELVBIEI R, 6 A
bR —BBEIML I, TAUMARIOT BRI K
T — 27 BB LT, FOBRI2ZASE E CHED
INETe e — 7 BB L CHBIL, 128 T HLIRE19874F
5 B CEfEYL & - T, —7, BIEH# S B
(BEWITE) TRX1986%F13 8 A LRI KE e — 7 2T
L, 108 T CREENSEY#FL T\ 7,
ARG —BFA LcH, 1IARCEEY — 7 %
L T\Wwic, 1183 FTa2» 519874 3 b3 CdEd
L, 4 ARE»LBOHEINLT, 4 ARy —27%F
B L Tuwi (Fig. 3).
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Fig. 2. Referense curve of the RAST inhibition
assay for the quantification of airborne chironomid
allergen in the air. (C, =protein concentration of
C.p. allergen).
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Fig. 3. Seasonal fluctuations of the amount of airborne chironomid allergen,
® — @ (point A ; Toyama Medical and Pharmaceutical University), ®---® (point
B ; residensial area in Toyama City).
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se, UTFTPkORLIUAA V<5 =2RY 5 (Tanylar- § 1000
sus oyamai, LT T.0.) PEEE LD, 6 A TAT 5 700]
i To., TABFHTEY AL v=2) 5 (Chivonomus .2 oo
kitensis) B X 07 w2 RV » (Einfeldia dissidens, §'
LUFTEd), 8 AFTATREd RrhXfh@ELET > %% )
Q Cricotopus bimaculatus

ﬁ ” t. 1986$§ x5 E EPE b4 'C“Qiﬁﬁimtt LT %i 4001 Tanypus pqurvctipennis
BaLichoreh, 5 ATARLRML, 6 AMAL 3001 ! Tanytarsus unagiseptimus
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Fig. 4. Seasonal fluctuations of the dry weight

Cricotopus bimaculatus 3 X O Tanypus punclinennis
of chironomid midges collected in a light trap.

(LAF Top), 9 Behf) Tk Tanytarsus unagiseptimus
FILOTp »MELETH - (Fig. 4.
d) TRz ) AHFEELE=22 ) »REER LUK
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KRF & DBYHEH:

ZErha 2 ) AFEE L =7V v 7Y v 7 4 BRI
LDEMETCO IBESL0=2R) 2 REREOBOME
BAfRE A kd B &, Bhax ) hHEEE =R Y SR
AR EDOMIKIVWThBEROEOHBLED S
(Table 1), ¥, ThFho=2 ) »FE4EBERLEEE
FOREDRTFINER= 2 ) HHFEBICL h ik P8
ERIFETHEVD AT 5 BREIERRSTOEHK

Table 1 Correlation coefficient of the amount
of airborne chironomid allergen with dry
weight of chironomid midges and
weather during and just before
air sampling

Correlation
coefficient
Dry weight of chironomid midges
a week just before air sampling 0.517*
1 to 2 weeks before air sampling 0.635**
2 to 3 weeks before air sampling 0.570*
3 to 4 weeks before air sampling 0.599**
Average temperature
during air sampling —0.090 n.s.
for a week before air sampling 0.001 n.s.
Precipitation
during air sampling —0.013 ns.
for a week before air sampling -0.056 n.s.
Average wind speed during air sampling | —0.266 n.s.

*$<0.005, **$<0.001, n.s.; not significant.

BIBEY R TTole, BRaR ) AHiFEEE =T 4
v7 Y v 7 2BMEEI S 1AM TD=2 R Y
RER & ORICIEEREIFFRE0.6348, RAEBFRHK
0.6348, p<0.001: EEDIEDHBELRAD BT, 2T
Fax) pHEEE=T7Y V7Y v 2ERT1ER, 2
BEUERIO=2 ) A REERS=TH V7Y v Y[
DOEHTIR, FHRE, BERKERL=7YHv 7V v 7H]

1 BEOFHRIERS L CBEKE & O3B R OHEE

BED Lo 7o(Table 1, 2), Tihbb, =74
V7Y v 7200 LEMBIEATTo=22 ) »RER
2R a2 ) AFFEECR GECBET S LV O IER
TH o1,

e) Cp. RAST Bt L BB IC BT B EER O FE
BIZEBHIZ DT D H B

Cp.RASTEEMFETIZ6 AR X U9, 108 IEEE
AL, 78« 8 BB LTwBdorest
L, BHEcRASFTO =2 Y 2 HEENF L HEMNT
57, SACHBRENIRISRELTEY, 8ADR
R ZEBEFCE L CERBEML Tuw i tKRE,
»<0.05) (Fig. 5).

N

=2 2 Y H X NA B Diptera ® = 2 ¥ » & Chir-
onomidae BT HEHEET, BLOD HPBHEPRKE

Table 2 Multiple regression analysis (step-wise method) for the amount
of airborne chironomid allergen using variables of dry weight of
chronomid midges before air sampling and the weather
during and before air sampling

Partial regression | Partial correlation
coefficient coefficient

Dry weight of chironomid midges

a week just before air sampling (= (=

1 to 2 weeks before air sampling 0.6348 0.6348*

2 to 3 weeks before air sampling (=) =)

3 to 4 weeks before air sampling ) (=
Average temperature

during air sampling ) -

for a week before air sampling - (-
Precipitation

during air sampling (=) (-

for a week before air sampling (- -
Average wind speed during air sampling] ) (-

Fin 2.0, F out 2.0
*»<0.001.
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Fig. 5. The frequency of asthma attack in the asthmatics with positive C.p.
RAST compared with the negative (M*SD).

CERLERFCSmTA I LBMbATED, KB
FAEL THBRERCARERE LTHbh 5 —7,
T 5 KBOER, HEPEESECIGC TERT S =
AV HOREENELBZ L XY, KEHREEYE LT
FIAIRTERY, —F, =22 ) »BREIRERED
TUAF—BEBEOFERER - TAH T ERUETL D
WEIRTVWBDN, WFh 2 — L VIERTLRE
MR BRE D 5 IR IBERGERES S E L bR
T, L»L, AFPTPk. BIOEAT=2RY A
(Chironomus yoshimatsui, AT Cy)BBEHEIC X %
SE TN BIESIOR To. HAELEESECRALT
RIELEE 2 LI HDRETMBESN D ®RE S h,
Thwr, BEHMECEET IRASESIHMEEBZON
%Y v 7T AFRRASTIET=2Y 2 HRIC
XNTHBUERIEA LR &Y, BALSEZBOR
EWoOKEYMEBEELRNRC L= Y AEAT A
FT20~30% L EmVCIBHERIZD ORI Z LT X
D, =AY PRI I TIEED TR R H
HEEB2BhBX 5Lt Te,

TV 7 FALBHBVWIEIRASTIZT =2 ) HHE
MY RTEEI S = B RTHENE W
29, RAST Mi#IEB LAV TRE LI ZAWED
MICAZEZRFEHEIZREAERDLRT, =22 ) 2 HE
BA=HEE L IMEORFEEE L LR TV 59,
¥, A0 R Y » OREFFE BT 2HRETI,

Cp. £ Pk, Cy. 8XU7HharvaRrRY s (Tokuna-

gayusurika akamusi, LLF T.a.) OfE], Chironomus

thummi thummi %18 & T.a. B8X O Cy. lBROEIC
BT ITEFFERELRD LR TR HIND, 22
HEERCIGET A HRSBEORENTR I NS, &
B« RPCESH/HL, B—ROHRYLEK
BT, o=2Y » L BRETENEMLYETS
Cp. FURZHEEHE L LTHWEK,

=2 Y h OFEERTE T 584 0 2 FH OB T
X, B4 OBETARD L BERIICK X RERNEE
BRDLRIED 5D, TOREBIFICL - TkAE
CEoTkY, 19864 6 B FTAICERIFICE L Tt
B DPk BEELTEY, i, 198558 A
iR D& RE LK Ed X1986E 1 iz iz h A L
T Y, > T Cricotopus bimaculatus & T.p. H
KfELlco T, ThbDOEREHEETHEANDKE
HHETOREVCHLUROREW TORERZ R L I
BT5E, WTFholicks b =2 ) » DAL
108 DL T i@ LT 525, #mBataey — 7
DR, AR, BFEBRBEBICI YV ER-TED,
Fi, A—OREEMCBVTCHIERLL>T2RY D
DREBRLBEBLEEN R - T, kXD, =2
H DFARFIRUE IR O MBSO L VR
o Tk, ERENCHR OV BEETH L0 L HRES
iz,
KEFDO=2R ) I FRBOFEFHOES > 25 &,
FaNBELIE 2 VA CERWTRS 6 b8 Beh
FolRb ML, DIESRmEAEYEL, 1A»H3A
G TIEA L, 4 AFEanroBERML TR,
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2AY) N REBLIBELULLEGH 2 —v :E21bR
o, e, SEOEREARFLIEREOFEY A
WTHERTIT - 7 ER10um LT 0 22f Foh o = 2
) AHURBEOBIERERO L BT B L, =22 ) »HE
BEOE -7 ORICRCHENRZED ORI, Zhbd
IS L THBEBEHIC X B = R ) H RERTOMEE
iabotBbhi, UEXb, KEFD=22RY 5

PRER =22 Y »0HEEELRBCENINSTKCHTT

mfEx & D, EFEBEST B0, BEtiEo = = Y
HOFERWBIE LT, BN, EROCHT ) EE
T30 LBbhi,

SREIF %1, KEFD=2) »HFEEL 2R ) »H
AR OBIEMICOVTORETICERL T, EIUERIE
BlAZ EEBFMBLD 2 S TO LB AT - 702,
R 1IFEXRLCOLBENIEETHY, i, 20O
2 MR EECHIANT <, MEMISH A ELLTVhW B Z &
b, =AY IDFEERRICHKERER R EE X
bhleicdThsb, SEOKRFTRAG D=2 H
NEEEL =22 H»RBEE L OMICIBEEDIEOHEN
HYH, KEFD=22Y 2 HRBFLLTRE L c= R
VAEETHD EBbhl, ¥, K&HhDO=22YH
HEEL =7 7Y v 7 28BS 1 BEET
FTCD=2A Y HFEE L OHMOBEMEI TR D) - 70
M, Thiz=R ) »RBROFEEI RS TEEF I
FETH>ETCREBXETLILDELE L LR,
PT 2Bt Sh s REFRO~E 7 0 € VHIEN

BIEL TWAAEEMDRBI NG, chEBE LT

HIiL, KEFELTCOWHAEHEO=A Y »OREL X
U~/ a e viCBRENLHESEY T h 7 hi
L, ThHERAVCTORNLELEELEE bR,
i, SEIOBNTIR=7Y%v 7Y v 7 YHDOREK
B, FHIBREIOEHREE, =74 v 7Y v 7Eil
HEOEKEE L O EHIEEIVThRZFO= A
VA HURE & ORI FENCIEEOMEBE 2R D
T, =T7H V7)) v rRH L WEER 1 BEOKRIL
KEFDo=22Y »HEBCIII T HEELYRITE K\
EWHRERTH -1, Lirl, KEEEVIKREFD =
A ) A PR BERIETHEBCOWTRFT 5B, 4
ELEACEB R NBE O HENRBETH D E D
BB LT, SBELERHIhDBNERMELE
z bhic,

¥7o, SEIOKFTIEZ=2Y » RAST BHE DB
BHTl=2Y » RASTEMORERICIEL T2 2
AR EAHENT 5 EFOMRBRIFRIK S ML Tk

D, EE DA 19804 H 5 19854E 12 1313 T 4T » o B 519
EEFRDOERTH -7, F~x1d, Cp. RAST Bt
EEECEFCREREOMME 2 Cp. BHEY
IgE HUkflio LA ED DM EFLERL TR H,
e, KELAEHCBWTAKRFTO=22 Y »HFEE
PAEINT H108 5 511 B i C RIEE B O & 4
 Cy. ¥EW IgE Pkl o LJ 27352 5 i fEFI %
WMELTWAES “hbDi b rh, 2R) hDOREE
DHENT AR, ThHbbEINTREFEORIFICITL
KD =2 Y AFURBBEE LTV BAEBEH AR X R
7.

S8, KKFD=22 Y 2 HFEOEE L MEERD
BB L ORIEN Y =2 ) RERROKE BB
AT TAZEIRLY, KRB EET S =2
Y 2RO BREE~DOBEEDOEREY I HLICH LM
L, =RV 2HURC L 5RAFRPRIFFRCKT 5T
RNEREYEZEZ TS LERDY, T, =22 HEFIR
CHBTAIHESEY A\, X o= 2 i
FEOREEDOHENE T LS,

Bezbedhich, AR L CHBELXED ¥
L-BILEMEN KR EESE SNBSS R CFE N
HLET.

X
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IMMUNOCHEMICAL QUANTIFICATION OF THE AIRBORNE CHIRONOMID ALLERGENS
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We collected airborne particles in the air using a high-volume air sampler, and measured chironomid allergen
in the air-filter extract by use of RAST inhibition assay. The results obtained were as follows:

1) The assay revealed the presence of chironomid allergen in the air varying from 6.8 to less than 0.3 ng/m3.

2) In Toyama, seasonal fluctuations of airborne chironomid allergen demonstrated some large peaks in
summer (Jun to August), and showed a tendency to decrease in winter.

3) There were significant correlations between airborne chironomid allergen and dry weight of chironomid
midges, collected by using light traps, in all period of a week just before, 1 to 2 weeks before, 2 to 3 weeks before, or 3
to 4 weeks before air sampling. There were not significant correlations between airborne chironomid allergen and
! weathers (temperature, wind speed and precipitation) during or just before air sampling.

4) In Toyama, the frequency of asthma attacks in the asthmatic children with positive C.p. RAST was much
increased in summer compared with that of the negative, in which the amount of airborne chironomid allergen was
increased. \

These results show that there is large amount of chironomid allergen in the air from spring to autumn,
especially large in summer, and it is related for some asthmatics to the increase of the frequency of asthma attack.
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