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Abbreviations: dotIgE (IgG) dot immunobind-
ing assay for mite-specific Ig (IgG); ELISA
enzyme linked immunosorbent assay; ELISA IgE
(IgG) ELISA for mite-specific IgE (IgG); FCS
fetal calf serum; HRP horseradish peroxidase;
PAP peroxidase anti-peroxidase; PBS-Tween
20 phosphate-buffered saline (pH 7.4) containing
0.05% Tween 20; RAST radioallergosorbent
test; TBS Tris-buffered saline (pH 7.6)

bronchial asthma —— Dermatophageides farinae —— dot immunobinding —

g & FEk

HEFLHARCBEST O E L MEBEILH (16
m-60e%, 52161, K116 %EV, & IgE {8, RAST
BAERCFERRLL, F 4% 28E - 20CKRELE,

(1) dot immunobinding i~ X 541 ¥ = IgE Hifso
BlE (dot IgE)

7k Derer PR EE LU TfT -7 (Tablel), =t =
- (S&S, ~v73v 74048 —-BASS,
0.45pm)IZ5mmX5mm D 7V » V&%, Dermato-
phagoides farinae R XK (BE) #0.1% BSA # &
0.0IM Tris-buffered saline: 0.15M NaCl, 0.01M
Tris-HCI, pH7.6 (TBS) Tlmg/ml DB EHEL,
ChEF=pFEREE (X1) &Lk,
AW HFE I 2 X1, X5, X25L B FR L, Drum
mond @ microdispenser (5ul) % Bu~Tlul FOBH T
L, Bff&e, £o#K10% FCS # & TBS T37C
blocking %17 -7, Wi 2 I FF L - g R E1Iml
& 24B5R% {8 T incubate L, TBS T 3 [E# % #1000
BUFRLIAALAF o F—¥EH e + IgEY X
fE (Miles, Lot No. 61-133, S269) 1ml & %i& 2 27
fd] incubate U 7,

ZbtmrEwr—

¥k & % 4-chloro-1-naphthol

(Sigma) & H,0, %% T, FECTI5-30MREESE

o, ADEHBEKEARAKTIEIGER LEEI S,
(2) RAST v X 541 % = IgE Hits O BIE

NI | -El ectronic Library Service

<Wm il v



The Japanese Soci ety of Allergol ogy

P

4N

Fig. 1. The dot immunobinding assay for mite-
specific IgE. dotted D. farinae antigen solution (1
mg/ml) was diluted 1: 1(left), 1 : 5 (middle), 1 : 25
(right).

RAST (% Pharmacia RAST kit e X b BIEL, %
BB ERBI0, 1+, 2+, 3+, 4+ 5 BETERR
L.

(3) ELISA i X 5314 = IgE itk fllE (ELISA
IgE)

ELISAZAli 5D k¥ C T Table 212773 &
£, (D AW ERAL ot DRAF F o & — iR
#h e IgEY ¥ lu#E % 68 L T single antibody #
CEvfFolk, =47r24%—-7v—1 (Nuno) i
& = FUEIK (50ug/mD) 100u] 2EAL, HROBEY
T - 1= (E{R—M). blocking 1310% FCS % & s PBS-
Tween 20 (pH 7.4) % F\-ER 2 BTV, BEET
T _C PBS-Tween 20% iV TiT» %, #ERME R
biocking solution iz X v 2 I FR L, EHhiki
10006% 12 AR L 72, incubation (341001 iR TH& 4
24850, 2 BER & U7, FEBEIEE I orthophenilene-

. diamine (Sigma) & H,0, % A\ C, 2{& 8 FENIL S

¥, 2M H,SO, 22 TRIGRE LS, BEED

B2 L, duplicate T492nm 35\~ T MTP12(= » )

PHWTIT - 1,

(4) dot immunobinding iz X 5#i ¥ = IgG ¥tk D
Hisg (dot 1g®) .

F5#:13 Pappas 590 dot ELISA ¥ U TfT» 1z,
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Fig. 2 Densitometry of a nitrocellulose strip
(No. 5 in Fig. 1) scanned by reflectance den-
sitometer.

Thbb, SmmX5mm b A UD F = HERK A
mg/mD 1yl % dot L= b & r— EH %, 241
D=4 7r7r—F (=AF7Vv—1}) Dwell HIZA
hic, BERME20fE L Y 452 Licl0% FCS kats
TBS i THRERFRL, T DE500ul % £ well CHEA
L, =8 2RM%BE LA, Ki0.05% Tween 20% &
s TBS 1T 3 EIBEHEE, ~rAd¥v & —EEHHe
b IgG ¥ ¥ (y chain specific, Miles, lot No.61 .
-130, E 085) #10% FCS %41 TBS iz T100065 =/
FRLUT500ul AL, AU SR 2FHEHE L. BE
e, Fer (1) ey & AU 4-chloro-1-na-
phthol & H, 0, T »te. R EMBLHFED dot
YETAHIRRERELH & = IgG Hifkf & L T reci-
procal titer TR L7 (Table 3).

(5) ELISA = X AH1.# = 1gG fitdoWE (ELISA
IgG)

B DL Aspergillus fumigatus 1gG P D RIE R
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Treatment

None

+Df (24hr at RT)
56C 4hr

No serum

Fig. 3. Specificity of the dot immunobinding
assay for mite-specific IgE. 1; a patient serum
without treatment, 2; a patient serum after 24 hr
incubation with D, farinae antigen at room temper-
ature, 3;a patient serum after heat treatment for
4 hr at 56°C, 4; blocking solution only.

U, BIb (3) LR coat Lic=A 27 m 7L —
b well 1210% FCS % &1 PBS-Tween 20T100f%
EHERLULCERMBEIOL XIEAL, FE2KEBE
L, PBS-Tween 20T 4 BIZE&EH, 10005 HFRL -
TAHIV 7xA77 8 —-EEBE et IgG=7 2%
s 7 v —3 1446 (lot No. 580208) #100ul TEAL,
=R 2 FFHE&E L. €2 para-nitrophenyl phos-
phate (Img/ml) 100g] 2z TERIOFRIELE 1
#&, 3M NaOH Zmx TRIGHEIEL, B I & <405
nm &K 5 RIEE % duplicate THRIE L 72,

(1) dot IgE

Derer 52D R #Z X 50.541 © dot TIRXBRM
OFFRERELTSELACLRTWAA, AFRK
BAuiclpl © dot TR FHERTREACZLL, #
RMEOFRER I &b 2/UTELEELL
fodd, ERMFZ2FZEAFRLCHE L, BEENg
DO FFREF IOV TIE X500, X 1000, X 200000 3 BrEE
TR LAER, background @ X % b iz < W 1000f%
YEFEREREE LRI L., Sbhicdot KAWL
FIEBE 1 1mg/ml, 0.2mg/ml, 0.04mg/m] & 3 B
THEB L. Fig. 1kRTZE RAST2+UETE
BEOREGYEDIH, RAST 1+, 0+ L EEXNRE
TREAYADILh T, T RAST 2+ 0 BEMBF
(No.7) CTHEEFF1 17T, 1:5, 125k
LTRENZLVEALARS bR, RAORERE

Table 1 Method of dot immunobinding assay
for specific IgE antibody to
Dermatophagoides farinae

1) Dotting : 1ul of serially diluted(X 1, X5, X25)
Dermatophagoides faringe antigen solution(img/ml)
dotted to NC paper(Smm X 5mm grid)

2) Blocking : Dotted NC strips incubated with 10% FCS.
TBS for 2hr at 37C

3) Primary incubation : Incubate with 1ml of test sera
diluted 1 : 2 in blocking solution for 24hr at RT

(3 washes for 15min in TBS)

4) Secondary incubation : Incubate with 1lml of HRP-
labeled goat anti-human IgE diluted 1 © 1000 in block-
ing solution for 2hr at RT

(3 washes for 15min in TBS)

5) Color development : Develop with 4-chloro-1-naphtol

and H,0, for 15- 30min at RT
(wash in distilled water)
6) Densitometric assay if possible

BILL > THRABETHBMELRS 2 Z LA bhrk,

(2) densitometric assay

densitometric assay % Fig. 1 No. 5 @ stripiz -
WTHALEREY Fig. 2577, 2BE7r <t 2
* v 7 —CS-930 (BERFA) ¥AVCTEATRR A
7 AT FHET, 260nm CEREYETLAE UL,

(3) dot IgE 0¥ RHE DO

BRERHOLHERIMFIMI XL, F=HEEK
(Img/mD)50g! & ER24B5/] incubate L7, ¥7: IgE
EARTELT H7cd56C 4 RO MBABE X T, %
DEERFig SKRT T L WThoABIZE -Th
REEiEmE s hi,

@) ZFEAFE T 55RY IgE fitho RRs & H

Fig. 4 X% =58, Aspergillus fumigatus FilR, 7
= 27 A= VIIRERE (Flmg/mD &« 1ul 32
dot L, #BEME & incubate L7, FHc L T
FHAWIGE MY 2D THDY, F=hKE, 7
VAF-BEELTH 7T A_AFLAIE(ABPA), v =
A F N =V IIREFE T h L hof s L TS
@D bR,

(5) dot IgE & RAST (IgE) & o8BS

dot IgE DR & RAST score ¥ B LI &L Z 5,
Fig. 5SiRTZE<, RAST 1+ bxBEHLTHE
WO —HKR 3308142561 (83.3%), RAST 2+UMLE
wEEME &35 L 30612761 (90.0%) &is-Te.

(6) dot IgE & ELISA IgE & B8

Wi &= RERGORUETYHECHBELLERY
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Diagnosis

Mite asthma
ABPA
Paragonimiasis

Norma! control

Fig. 4. Simultaneous detection for specific 1gE
antibodies against D. farinae (left), Aspergillus
fumigatus (middle), and Paragonimus westermani
(right). 1; a patient with mite asthma, 2; a
patient with allergic bronchopulmonary aspergil-
losis (ABPA), 3; a patient with paragonimiasis,
4 : a normal subject.

RAST n=16 n=14
score

4+ seves
3+ * so000e

2+ .

1+ oo .

0 o141+ L

- = +

Dot IgE

Fig. 5. Comparison between RAST and dot im-
munobinding assay for specific IgE antibody to
Dermatophagoides farinae.

Fig. 6 kAT, EEXRBRE (n=16) ORIEDOFH+
2SD ¥ & 2 734 (ODyg,>0.256) REEMEET5 &,
ELISA IgE & dot IgE 0 —HKRRIKEIH A EE
Bih2161 (91.3%) &7ch, dotIgE ¢ ELISA IgE »
RELLIK—KTHZ EDRB A,

(D) dot IgG iz X BH ¥ = 1gG ¥tk PIE

=M REMA), FE7 & —EBABENA),
LEHEABE (NC) &8 HITo>WTH & = IgG Hilsidmy
AIERILFig TOZ LT, F=HEEETH ¥ =
Gt EVERARZDLhich, EENBET

161

Table 2 Method of ELISA for specific IgE
antibody to Dermatophagotdes farinae

1) Coating: 100ul of D. farinae antigen solution (50ug/

ml) adsorbed to microplate overnight at RT

2) Blocking : 200x1 of PBS-Tween containing 10% FCS

incubated for 2hr at RT
(3 washes in PBS-Tween)

3) Primary tncubation : 100u] of test sera of 1 : 2 dilution

in blocking solution incubated for 24¢hr at RT
(4 washes in PBS-Tween)

4) Secondary incubation: 100yl of HRP-labeled goat

anti-human IgE of 1 : 1000 dilution in blocking solu-
tion incubated for 2hr at RT
(4 washes in PBS-Tween)

5) Color development: 100ul of substrate solution

(OPD+H,0,) added for 8min at RT
(10041 of 2M H,SO, added)

6) Reading : OD at 492nm by microplatephotometer

1.5
ELISA IgE
L ]
L
*
1.0F ¢
s .
o‘ .
O
[
L ]
0.5
L]
L ]
.
[ ]
L]
: ]
A
0 - ¥
(n=9) (n=14)

Dot IgE
Fig. 6. Comparison between ELISA and dot
immunobinding assay for specific IgE antibody to
Dermatophagoides farinae.
— represents mean +2SD of absorbance val-
ues for normal controls.

12<2005 X80 TORIZHM LTz,

(8) ELISA IgG iz k 2414 = I1gG Hitk D HlE
#F=BHRE (n=17) OBIEE30.479+0.446, IE
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Table 3 Method of dot immunobinding
assay for specific IgG antibody to
Dermatophagoides farinae

ELISA igG

1) Antigen dotted NC squares (5mm X5mm) placed in 24 .
well flat bottom microplate

2) Primary incubation : 500! of test sera serially 4-fold
diluted in 10% FCS-TBS added to each well and in-
cubated for 2hr at RT

(3 washes in 0.05% Tween 20-TBS)

3) Secondary incubation: 500x]1 of HRP-labeled goat
antihuman IgG diluted 1 : 1000 in 10% FCS-TBS added
and incubated for 2hr at RT

(3 washes in 0.05% Tween 20-TBS)

4) Color development : Develop with 4-chloro-1-naphtol .

and H,0, for 30min at RT

g

ODuos

(wash in distilled water) 0-5¢
5) Reading : Maximum serum dilution causing the devel-
opment of well defined blue dots on antigen squares :
considered specific IgG antibody titer to D. farinae N .
« .
5120 0 VA i ~
Dot IgG (n=17)  (n=9) (n=9)
‘ L ps—1 L qe—1
1280+ . p<0.05
. ¢ Under hyposensitization
g 320F seeo . Fig. 8. Results of ELISA for specific 1gG
< antibody to Dermalophagoides farinae among
§ patient groups. MA; mite asthma, NA; non-
g 80} . . ave atopic asthma, NC; normal control, O; patient
& under hyposensitization, ns; not significant,
2k . . —— represents mean +2SD of absorbance val-
ues for normal controls.
<20} oo .
MA  NA NG ECHBEOELRDh T (Fig. 8), MEEELY )
(n=8) (n=8) (n=8) FTwitwWsF=HREETIHS = IgG ik r &
_ T ELFNL LRI,
MA ! Mite asthma
NA : Non-atopic asthma (9) dot IgG & ELISA IgG OB
NC : Normal control AETRE L A3 SR B L 5 B
o Under hyposensitization Fig. 927~ 7. ELISA IgG TRIEENBEDORIED 4
Fig. 7. Results of dot immunobinding assay for FH+2SD L B EXBHL L, dot IgG TR
specific 1gG antibody to Dermatophagoides farinae reciprocal titer 80f& ¥ ¥ 2 1B & (KBt & HWE
among p.atient groups. MA ; mite asthma, NA; T5 &, —KRIT23604208 (87.8%) TH - 7-.
non-atopic asthma, NC; normal control, O; patient (10) ELISA IgE & ELISA IgG & o438 (Fig. 10)

under hyposensitization.

SEZRBEE22LIC oW T ELISA THIE L it
# = IgE Ytk & 14 = IgG A DR i1 48B3
7 bE—BBEBE (n=9) T120.213+0.492, ¥ oot '
XBE (n=9) T0.071+0.088TC, & =BEEEDOR

XEXEEXNBECH LEBCBMELY AL (<

0.05,37 ¥ -HREESE L EENBEOMIZIR
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ELISA 18G «1.430
1.0F
* :
o]
& 0.5¢
0 -3 1 5 ; . ,
<20 20 80 320 1280 5120

Dot 1gG
RECIPROCAL TITER

Fig. 9. Comparison between ELISA and dot
immunobinding assay for specific IgG antibody to
Dermatophagotdes farinae.

— represents mean +2SD of absorbance val-
ues for normal controls.

ELISAIGG L4
1.5
x
1.0 .
§ ® L]
o
o
®
[ ]
0.5
L J
[ ] ° L
3
fx x ° L ®
0 0.5 1.0 1.5
ODuo:
ELISAIgE

®MA(n=14), x NA(n=9)
Fig. 10. Correlation between ELISA for mite-
specific IgE and ELISA for mite-specific IgG. @ ;
mite asthma, X; non-atopic asthma.

% B

HRENBEHGAOBRERSEIREOZE & KK

CEETHH, BE Wide HO92BIFE L, Ceska b7
KB LA RAST Al b —B@ e tigitdh 525, RI
FR Y 28~ 08K, CNBric X 5HEBREICHD
SHEIREOMBE BB, ZONLHELISAKL 28
2 IgE o AR A LR T VW5, Al Y3 7 % 7
+IgE ikt < 72408 -7 — XA
- indirect ELISA #BAF L €, kBN BHF &L &
&L Tv5 5, signal-to-noise ratio AMEVL-Z & 05
BrOREY EFHHLMATL ER TV 59, double
antibody BEBIEFRRMRICOEERFEI LS ki,
background & FHIC b o7eh B Z Emb, LTFLE
B 7 signal-to-noise ratio "ER I D LIIBR L
W9 X 5 fluoroimmunoassay DEA LR L LR T
b, e v IgEx® 7 7 v~ > A H & & Auoroim-
munoassay ¥ < & H 81 IgE FAST™MAEN X h
TuwBH,

3T Derer 521X Hankes 622 EFE L dot im-
munobinding assay 7'\ € / 7 v —F A HfA¥ H\ i
CTHHSBHRPWEENBFOBHKERTHL D LR
HLTEK Y, 0¥ =0 8 EH D X Dermato-
phagoides farinae X3 5 IgE fid ORI K RI&E Y
CHL, FRAkOFEEYRE L., ROBRECHER
DI ELBETHDH, # T densitometric assay ¥
TotedicR 7 o<t A%+ F—PNHEHBHCEETS
BOEHMNESTALATHZ?, BRHERE L dot
DRKEZEEKGETD, ThbbARRTT- iy =
IgE i BB L TR ERMEQ 2 AR B
KEYTH 7205, 0.5 @ dotting T 5 EFH|RT
BHEMNATETH - 1,

Hankes 5 (3 dot @ H1 & B E 20.1lmg/ml-1.0mg/
ml OREIREHTH 5 ERNT 5592, FEAF OB
A Fig. 1 No. 7O striplichbh 3T ¢ RIGYED
BanTRIASLD, FEREOERCEL T
BAFIGHLELE 2 Ghi,

FREE L L CERESO S TRIB <, back-
ground 3% % b 12 { \~ 4-.chloro-1-naphthol 2iE % X
WeEBbhoh, BERBELPTUREANSD, &
OIRENREBOMELRRRTEREOHIINHIAE X
a, LU AL BPOELISA K-SWTOREIL AR
LRBD LR KELRWCTHEBENE L BRENE
BERERFILS>A2L5THH, BIEOMER, cost
PR X ERCARIHE, W5 = IgE Hithy
all ornone THET A HEL LT, SRIoKHTE
THCERTHLZ ENEbhl, ¥ RAST T
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score 1+EERMNIED TV BEEN T VEIhTE
D', RAST 2+LIL%BE#E &+ 5 & dot IgE &
RAST O—#%1390.0% T4 b, dot IgE & ELISA
IgE TRI1.3%T, WIFhid v —HRLEL1,

Walsh 5N ER L E 4 HEIK ST =t o 4
wE =X e RY T4 R HAGRERY IgE fid o
i % PAP ¥4 X % amplification iz X h 7T B fF
EHBEZEREL TV 50, BIENTOHHE RS L 1t
SIDEMRTIRA L ich -1, LirLS#EBaY
M2BNERBEEZONS, BRIRLEmML,
PAPBIC L 678 Th & =, Aspergillus Sumigatus,
VEAT = RRICH T DB R R AR
Lz, & IgE ME*# 5 A EoBPZHcER TS
DAREHE N R & e,

—HNF = IgG PEBRE DT TR, L3 L b dot
immunobinding assay D4 A# R S Rt Sl %
feu, TR HIEM % reciprocal titer TERL - &
& e IgGHMBAHEY 7 v —F AHETH T o
EHREBLTCGBLEbhD, ¥4 = GEHilkic
BIL THLIEH % T2 IgE B i IS s 0 T L
HRE', Hl5 = IgG Bl L C i iggig s &
&, CHEHEMCREOHCEBEIh TV A1 »IE
BETHH S = G Hr —BoAEEcEs =
EEBEE LTV B DA Lhf e, LaLlfie b
IgG=v 2277w~ afithy B\ 1 ELISA IgG
T REF 75 signal-to-noise ratio 3% bhi o & v
25 &, FERERBY, v A AHERPOZHE TS
DEHLT, $i# = IgC iR HIB L iAo s
FAURZ LV EEZ S 2% 2 ¥, SBOBRNBELE
bhb,

K #

(D 145 = QEHoKH s T, dot IgE 12
RAST (IgE), ELISA IgE & REREOREYHL,
A2V —=v /R BEROCERTHS 2k 5F
BEhi, RMELTRBIFABETHL L, RS
CEBOHRICH T2 RETE 5 523 6 h
L, ERBHERKBLTRIXANLELBbhi,

@) $14 = IgG DRI B\~ Tik dot 1gG i3
ELISA IgG nle~B R B8, 1+ LA ELISA
IgG %% signal-to-noise ratio 2& <, EBBKELT
Y

%?%i%ﬁﬁ&,ﬂ%g'ﬁﬁﬁ%%otiﬂ%%ﬁ
ﬁ,taﬁuﬁﬁmkﬁgkﬁvtﬁﬁ%ﬁﬁitﬁaﬁ
LET,

1%1@%5&%%@Eﬁﬁ%ﬁé?%%ﬁ@ﬁgn;
BUTEELL,

xﬁ%a—%u%mwigiﬁgﬂ#%%%(~&Wﬁ
O oBy% 5t

Xom

D FEEL v 7 OBRHE “HekrEE 7
REEL T VAT (R, KESH—, 0nE B
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THE DOT IMMUNOBINDING ASSAY FOR SPECIFIC IgE AND IgG
ANTIBODIES TO DERMATOPHAGOIDES FARINAE

Makoto Kobayashi
Department of Medicine, Kochi Medical School

The dot immunobinding assay for specific IgE and IgG antibodies to D. farinae was performed on serum samples
from patients with bronchial asthma with the use of peroxidase labeled anti-human IgE and IgG goat sera.

The dot immunobinding assay for mite-specific IgE showed a good correlation with both RAST (90.0% con-
S cordance) and ELISA (91.3% concordance) and appeared to have sensitivity comparable to RAST and ELISA.
Simultaneous detection for specific IgE against D. farinae, Aspergillus fumigatus, and Paragonimus westermani an-
tigens in a single nitrocellulose strip was possible and this may be helpful for the diagnosis of pulmonary diseases with
elevated serum IgE levels.

The dot enzyme-linked immunosorbent assay was applied for the detection of mite-specific IgG. The reciprocal
titer of mite asthma patients seemed to be greater than that of normal controls which ranged from =20 to 80. However,
ELISA for mite-specific IgG using monoclonal anti-human IgG was more sensitive and gave a higher signal-to-noise
ratio than dot-ELISA.

In conclusion, the dot immunobinding assay is technically simple, of low cost, and useful for screening allergen-
specific IgE positive sera. However, the technique is rather qualitative and needs improvement to make it more
4 quantitative.
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