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Air sampling
High-volume air sampler
(HV-1000, Shibata Kagaku, Co. Ltd)

1m3/min, 24hours
Homogenization and elution
1% NH,HCO;, 500ml
4°C, 48hours

Filtration
Filter paper No. 6
(Toyo Roshi Co. Ltd)

Dialysis
l Against distilled water

Lyophilization and reconstitution
1ml of RAST buffer

Fig. 1. Method of filter extraction for aeroallergen
quantitation.

B o) & 5% CNBr TiE# 1L L 7 paper disc
(BB No. 6, ERER6mm) % 1ml 247 0 30D ElE
TEE L, ACT48RER K& &8, 0.05M 8-
monoethanolamine T 7 » v 7 L, acetate buffer
(0.1M, pH4.0) TH# L, RAST buffer icfFi# ¥
HHRFE TREL.

d) RAST inhibition assay

7 7 544 » RAST # » + (Pharmacia, Sweden)
ROk, Tihbb, ZHHEBROYIEY
RAST buffer Iml @B L, Z DM50pl i DAkt
3% RAST score 40 E%E 7 — VliE (18%) 50ul %
HinL, 2BRIRE & BIRL 2o, RAST #flEL
7o, ¥7-, R E LT RAST buffer 50ul % 8% 7' —
A MiE50u] wERIn L RIR L 74, RAST ZRAIEL 7,
RAST #IIERIL TR ORTRDT,

(RAST buffer FinEEMmiEC X 5 RAST(BXKED
Zechi AR MBEZEME K X 5 RAST (RXE)]/
(RAST buffer ¥ i & % 11 & 1< X 5 RAST (%)
EE)) X100

R, BHBERSO DL HUREEYAVT, Rk
DERIERIT- TREREFRL, OREROMHR
AT 5 D UREAREZHHFERO D. {. #i
EEHEELL, chibhEFF=HEELXIM® air
Wi o D PUREAEE LTRLE,

e) ENEH & =FBEORE

=7yv 7Y v 7RTERKE, BEIREE (CV-

Sampling of dust
Vacuum cleaner with paper bag

(CV-8600, Hitachi Co. Ltd)

Sieving
Mesh No. 16 and No. 200
140cycle/min, 30min

Quantitation of find dust (on the mesh No. 2000

l

Flotation
0.5g of fine dust
+

50ml of satuated NaCl

| +
! 4ml 0.5% Tween 80

Centrifugation
i 740 X g, 10minites

Filtration
j Collection on lined paper in a Buchner
funner
Count of mite

Fig. 2. Method for the measurement of the number
of mites in house dust.

8600, HYKE, # v 7T AV TIM* L H Y
SRR T TEICRBRLEER Lo, vy 27 XD
BEirt Tl HL, BEEYAIE L, R, Ay a
No. 163 £ O* No. 200 F&E L, No. 16% No. 200D
FicEh, No. 16 LicElg (B RvKREE) &
Wk, EEE (M-100%, ®EHEAESEH LT
140 cycle/5 (B &Y 7)T307MIREL, # » ~ = No.
200 ->HEL ) X =h oL,

HE 50 £ = 0B AT AR GE o B 2 A
WTHT - T, MR BB AR, 0.5%Tween80BHK
dml B X OHEL 208MAE KMl M2 TL <&
U768, SFAEK Y B &M% T740Xg T105fRE
OOBEL, 105RKER, EEY <y b TRVERDY,
77> - CEE LR R L. REBRBEY
AWK EL Y F =258, ¥227r05—-AKT
B =t ALCTERALERL, BEHSE T =82
FLT, Im2Yichor =%+ L TtELI (Fig 2).

f) EREGSFERRKORS

oS EE S F Ao, BHT -t 3ME6E
TEH 8 EfT- . R LABKESSRI—REKEH 2
BfE (EP-45MS, HIIFKE, BRE(.52m*/7, LT
F-03PEC, #FEL (B0, BE2m?/5), WcH 1§

f& (Enviracaire, Environmental Air Control INC,
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USA, RE4L.2m¥/ DD 3B THS, =7+ v 7
VY 7R THIBRTER S = EENE T v
TYVIRECRD Z LY, EEEGEEFEHTO =
Ty vk LERMBRIL, ITFeREEHSRYE
By, [RBFIC particle counter(KC-01B, LION Co.
Ltd) % F\ T2 7 80w BRI e L7,
BBAAEE U T & 728 B T BN 1303 TRk e
WETDORMELY, =79 v 75 - L fFB e
URFR =7 % v 7 ) v 7 BT, BB TR
GREHNRS I OFERABOZTh L =BT L
7e.

=R

a) =7H V7Y v IERORSH

TF=TH T v IRRE 3, 6, 12, 24BERIE
LT, yv7) v 7B X 52t 5 = iR EOBAL
EOWTHRH LI, v 7Y v 7BBoEE & ity
B hic g =PiEESEMTHEENED SR,
REEELU T oY v 7y v ik, BEIhicfed s =
RBIEETHY, AEEELRZIVEELIORL
e, O =74%v 7Y v 7 i34 TURR & L
(Fig. 3).

b) EAZEG & = HREDOHIE
FERDOETH 5 5 13690~129000pg/m3* D # = HE
BRE S hic, EHHEBLY L5 L, BT LEWE
fETHbH, 9 A2 51081221} T14600~129000pg/m?
ERER LD, K eemAL L, 3AL6 A
P TEBESNTAEEANL bR, —F, AR
E T, 229 & = HIRE2690~5670pg/m* & — B KR
WEHLTEMER L b, £HficnT 2@EE2RD 50
7 (Fig. 4).

c) BAEG X =FBEOHE

— KB TI1134.0~300.8/m*D &£ = FHBE X h
e, EENEBE AL L, BEHMEMETHD, 9 Hh
H10A I H I T178.4~300.8/m2 & &fEix & b, &1
CIREA L, 5 Anb 6 BiearlcEUREINT 5 HEA
DRDLNI, Fh, F=0f@FTE, H80%L L
RFy g=fchdbh, ¥4 5 F=8, v 25 =%
ma ) F=fle L ORED SR, —F, NR2E
FTREF =H120.1~0.6/m* L FEFEEMBETH b, &
SRBEAEERL TRV EE 2 bR (Fig. 5).
D BRERL=FIFEEENED L =BE LM
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Fig. 3. Change of the amount of D.f. allergen in
the indoor air according to the air sampling time,
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th & = HIEEO X KEOFHEBRERAZ133.970%
0.475TH b, F =23 LA EERB L T ik o 1K
BEREDI.157+0.2841c b LT, ERNEF X =HFE
AEEBEML T (p<0.001) (Fig. 6). %7, 7
S — b 3 AR COFUEORE T, BERZEH L =4
EELIENET L =FELOBICr=0.535 p<
0.01: FEDFOMBENRED b (Fig. 1), Tsb
t, BRERO L =KAEMT 5 EEF S =HRE
LWINT A EVIERTH -1,

e) L EGRFREOZEL L =HEEOEH
S B GEBERNR L OERROEF & =R E
(pg/m®) O BEOFLH+BERFER, LhLth
3.877+0.805, 2.871+0.418TH b, AR L T
FAREA B LT (p<0.005) (Fig. 8). 7,
BRENCTIRBEO AKX DBREFAROEF L =4
FEIAXSELTIEALL NI, 3HERT
BRI AR EIRD DRI o T,

Fig. 6. Amount of Dermatophagoides farinae
allergen in the indoor air in the pediatric out
patient clinic and apartment houses. There was
larger amout of airborne D.f. allergens in the apart-
ment houses than the pediatric out patient clinic in
which few mites were lived.

z B

7 e - RSEIHEOFRRIE & L TERNEFD
A=NEETHDH I &N, 1964592 Voorhorst HIT X
DRI M X i, Ehic, Voorhorst Hic & h2v
reaves=(Dp)d, BALIKLIVIaFELaY
v &= (D) NEREOFERRTHS - LHREN
fo. F1OESE, BB ENREEY BV cEHES O
X = FEEDOREN T Tl 0, AT Ishii 52
ELISA # L CEFEFDO L =HFEL IO 7 Vv
ryBERAEL, 7TUAF -HREBOAEFRREICESY
HE=BFROKEL L TCHERTHL EHELTL
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1146 EWNZEF X = HR O EBHBIE
Log Cpy 54,
(pg/m?) - s
—J7, MIEBRBEOEKD > & LT, ZehigEEt
TN N CEINHT LAY VORSENREENE 2R T WL
=1.02X+1.99
5l r=0.53 ¢ 5. fEkLD, e EOBW CHME T IicmE
p<0.01 FIRETR b O » VHEREIC L 0 REFRE b DI

LTRZERO 7 LAYy EBRBIE ST, T,
CEX=7Y%v 77 —0RBICHG, BRPCEET
LM TR RN RENEEL T v A Y v DR
HIRITEEI & 2 EBALRIRE L 72 0, TEMHRS-", &
=HURY, BoO KBS L ORESHRERY VR RS
PURPOIE ST B,

Swanson 5132250 £260m?3/day (0.18m?3/min)
DEEBA=TH Y 75 —HHT2U~T2BE =7 v v
TYVVIEIT, FFAT7 74 =7 4 LA — ) 72
1R % descending chromatography # F\ T i H

Protein concentration of D.f. allergen in the indoor air

3—
= Log (No. of mite) L, RAST inhibition assay # H\-CE&L, 1m?®air
L l | Urh o DL BOAKEE LCHELL, E

1.5 2 2.5 (/m?)
Tovey Y XZEKHELT!/min DEZEA Y FH#H T

QD=7 v 7Y v 7R, IR Y dou-
ble antibody inhibition radioimmunoassay % F\ T
FEEL, 2040/ 2472 H © antigen P, & & LCHIE L 7=,
BB TRERIE L7540 512370~5570pg  protein/
Log Copy. £ <0.005 m?, Ny F A A 27 ORFZ1282000pg protein/m3® D.f.

(pe/m*) PUREE AR S Rt ht, BETIBIE L qd

| 1
Dybid antigen PUilig & A ERBH S T Tous, Fo4
T DBFTIRER DOZed & = HE 8 12690~ 129000pg/
m* LI L TRREETH -7, R4 U
ALICT7 =+ 3HFTIRBRERE DI, ox=
AL BRBEATHDEEZDRBZ L LI, =79
s TV I OERIMECSBEBELTVEEEBbRS, T
e, SEOH ~ DM TIRELFEEH,000//min
BRI AARY 2 —2THEBERD, =T7Hv 7Y v
ZIE D EBRARCEKORBNEL, T2z
T KHCRFE LI CRFAREL, ThbEkH v 7Y
sk T VIZTAHIETHARBI NS =HEELHEML T\ 5
- ARENLD DL EEZDND, S, BEWEEY L5
TeD—EDEETTH Y 7N v 7 BT -7eh, BE4E
k\\\\\\\\\‘ FEIZRB LTI, ARy b OIEE), EALLOROR

A, ZREHOERLEC LY, EROEKRXFELS

Number of mite

Fig. 7. Correlation between Dermatophagoides
Jarinae allergen in the indoor air and number of
mite in house dust.

Protein concentration of D.f. allergen in the indoor air

Before During DEERBLTVWAREL-TWAEELIDR, X

2+ 3.877+0.805 2.871%0.418 B&:%(a)ﬂ":ﬁﬁﬁiﬁﬁ;—f‘é &jﬁ@ljghb
T FHNERHFO L =HFEEBLT 4~ b 3HFFTIE, 9
AnBI0ABIV 4 A2b 6 BiehdCEfEr s 5T

Fig. 8. Change in D.f. allergen in the indoor air
before and during the the use of air cleaner. Wi, ZHhIIRE Y mEREOEMT AR & KL
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Tk, Ehy=HEIKELWMERFCBE LT
HIENTREBINS, Lrl, Bhg=fUEaifo
EROE» BT D E, MERAFERABROBIZR
AZIRBE T, FHICBRALE AT VERE
0.5~2.3um DL DA DK L, FERNOZEAH
LS REIL TV ABE103 %8 £ = PUR O FI80% (XHE
F0um L oK FHIZEETAT V5 LOHELD
n1w = DEEOR TP ELARA SR
WEIRTWL A, 7, FRROBREE T TER LA
@0&4lmn®ﬂ%m%v&®ﬁ%him”,Hﬁ%
FEOBIE T, SBYHMERFLERLBLIEDH
=HUEDEPICBA, & NG5 0 EINT OV T
KERBEDOEEEL, BB LTV LERD D,
¥, ARZEZETOEFX =HEEET -3 A
FrictbLTtdred, 1, ZOFHWEENILT - b
TORRLERY, ZHICORBIMT 2HE 2D D
i, AELEZETHERINCENENLLIL, & =1
1EXBELTILAELIBEEIR TR LT, Eh4H
=R oL HAToOBMERIL, ERKOENENTLHD
G, FRICAE L TCEER S X =B LUK =l
DHEINT A LS TIRRELhEELLRS,

HERESO X =ik, BEERORE (-~ b
DEE, FEOBEFHLECIORLHY, T,
S, Bx@Er X v FEL, KiR25TC, HABET%
DELEBCHEL TS EIATVLASY, HRLILE
FETOHFRESHGH 74— b L OBER IFORER
BT, BRETO X =t oW THRE L, SIE#EH7 < —
T, EF=RIRTA, A =R -7 %
T 5 EMELTWA®, Fih, ATREOIEZT LA
S—t 7y 7HEXAGT, BEUFEAOKER XD
UBFRBCTOERNEGD F = 12O\ THEH L, RKER
BTiX6 Anb 9 g =Ko —27nLbiich,
BHRBCTREBEHBERCE AbhctHEL T
WA, HADOBHRTIRT - 3IIFTRCTRYD
9 AMBIBIATTEY — 22 BRLTED, XL
DHELBE-KTHERLE LS, ¥, AT
ROOHE L DER, F=FRFEOBVICLD, &K
MEh7-F=DfFENKEBhbI ittt
Eibhb,

SE 04 DBRETE, BERAEGE =HEEEERN
B s =FE L OMCIEROEDHBESR D -7,
hX bzeh g =HROBBEDO—> L L TENETD
F=pBELTkh, T, BEEFBEMHITITLL
TENERD X =FELT TR, ZHL=HFExd

B ReHTLDAETHD EEZDRD, HURERE
HoBEHAR X b, ABANCH U Ty BAERCH
De -2 7e—(HONFE, EHRFEOEL, v A%
SVRARED AR LR, T, R AKS O
ST E R, AHARIC I L CoAcRs IgE B
HD1% L 0 D.p. ® RAST "B ER LI & W&
b 019, SEOH x DR S EH T, WD THREEM
D EEME D REE E T,

RENTO S =fpEofke LT, BHOEIM
AR e RBOTrIRIEEL IR TED
H—y b, RCHL, ARY 77 I EORED
MELEXNTVBEY, T, v ) a5 ARV IcEOK
%29 Re smethrin 7¢ & DR EFIOZHEVICOVTH

EERTEY, ThbowERLROEKRTROZE
BiconTh SHIKRHTNE LEbN S,

VTHE/NBR 613, BMEEIEREIC R W TERIEESE M
Bicid, §ALAVGERICl L tEdFEET 50
HECHA L, WMEAERLHFEL b 0nE - EHE
LT3, BSEGBRIFEROLILLT T vE=
7, T FTATFE N, ERBIYLEDIFEWED
WY, R AERAD h, WMEBIEROBELFEE
hoo & = FE O LBEEND A NG ERAND D
i, EREGRERNRoZT S = FURBORENC
SWTHBETHLEND S, Sl « DRET T,
zerh & = FUR B EKEGSE AR, R
LTHBIRELLTED, ThibhEREESROFER
Wk B EAZEGF A = R BEORA 2B RO R
OHFWHELTBEELDI,

Sk BEBFEROEE) L Eh L = PURE & OREEMKE
el FOEZH O & = FUREC OV TR T 542
DD,

NARY a—b=2TH VT T -EHOTEAT=7
F TN IR, 74 AL 0EBLTELR
e iR X b, & =#HE % RAST inhibition assay
ZHCTRIEL, UToRREHEL,

1) F|BHOZESHHH2690~129000pg/m* D & = Hi,
EHEIE X i,

2) BRZeRF =HFEIL, 74— b 3AFFTRVTR
b9 ~10iFne —2shnmbh, 4~6 RN
MBd R, —H, AEBEBCRI LS =3ERLT
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VIR h o 7oAy, 690~5670pg/mP 78 & = BB H RIE
Ihic,

3 F=DHBEISh 1T~ 3HFTTIE, £ =
DIFEAEERRB LT e ARBERICIEL T,

BlEh g =B %10 (p<0.001), %7,
FENEH X PR E L FNES A =FE L ORIk E
BoOEOMBEAED bR (r=0.535, p<0.01).

4) 2B & = PR B, 2R RE s i R
CHLTEBEL LT (p<0.005),

Pk Xy, BENREBICETS £ =FLR0EED |
DELT, R =HFEOHEIERTHY, EX
B L =HrBlIxesbz ticky, by =fE
ExbBHIRDIENTELLEZ LA, WERE
DHEERICE T 5 BERBOEERIRER I hic,
Fr, EREGHRFEHICL Y ER L =HIRENRAT
HIllh, MEEEBEOENEERMO—FELL T,
ZERIE IR OH YIRS S hi,

a2z 2chicy, HisE, HEMYBY F LS ILE
BEMRFNEHEHEMPBEHEZE 50D, {. HiE
FREL TGS F LEERESICESRHL 34
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IMMUNOCHEMICAL QUANTIFICATION OF THE AIRBORNE MITE ALLERGENS

Masatomo Matsuno, Gyokei Murakami, Yuichi Adachi, Yohko Adachi and Masako Kayahara
Department of Pediatrics, Faculty of Medicine, Toyama Medical and Pharmaceutical University

Takao Igarashi
Department of Pediatrics, Niigata Prefectural Yoshida Hospital

We collected airborne particle from indoor air by using a high-volume air sampler, and measured mite allergens
in the air-filter extract by use of RAST inhibition assay. The results obtained were as follows:

1) The assay revealed the presence of house dust mite allergen in the indoor air varying from 690 to 129000
pg/m3.

2) In apartments, seasonal fluctuations of house dust mite allergen in the indoor air demonstrated a peak in
autumn (September and October), and showed a tendency to increase in spring. In our outpatient clinic, the
quantity of house dust mite allergen in the indoor air varied from 690 to 5670 pg/m3, while there were few mites on
the floor, and showed a tendency to increase in winter.

3) There was a significant correlation between the quantity of house dust mite allergen in the indoor air and
the number of mite in house dust (r=0.535, p<<0.01).

4) The amount of D.f. allergen in the indoor air was significantly decreased by using air cleaners ($<0.005).

These results showed that the quantification of house dust mite allergen was useful from the clinical point of
view as a parameter of mite pollution indoors, and it was important for asthmatics to live in clean environment, and
to decrease the number of mites in house dust.
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