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Validation of measurement of house dust mite-specific IgE antibodies in serum
using enzyme-linked immunosorbent assay
Tak Yoo, Dong-Ho Nahm, and Hae-Sim Park
Department of Allergy and Clinical Immunology, Ajou University School of Medicine,
Suuon, Koere

Background: Measurement of allergen-specific IgE antibodies using enzyme-linked
immunosorbent assay (ELISA) has been developed and the results were shown to correlate
well with those obtained by radicimmunoassay (RIA). However, consensus on the optimal
condition and data expression method for the measurement of allergen-specific IgE using
ELISA is still not present.

Object: To define the optimal condition for the measurement of allergen-specific IgE using
ELISA and to evaluate the accuracy and reproducibility of the results,

Method: We measured the concentrations of house dust mite-specific IgE antibodies in
serum samples by ELISA and RIA method (AlaSTAT, DPC, USA) using standardized
Dermatophagoides farinae antigen (kindly donated by Allergopharma Joachim Ganzer KG,
Reinbek, Germany).

Results: Optimal antigen coating amount was 2 wg/well and optimal serum dilution was
1:10 for ELISA. The expression of the absolute concentration of house dust mite-specific IgE
antibodies within the unknown sample using serial dilutions of samples and standard serum
seemed to be more reasonable than the expression of absorbance value at a single serum
dilution, because the former method provided better inter-assay variation and correlation with
RIA results. The results of specific IgE measurement using ELISA significantly correlated
with RIA results (r=0.96, p<0.001, n=26).

Conclusion: These findings suggest that the measurement of allergen-specific IgE
antibodies using the ELISA method can be accurate and reliable if optimal assay conditions
- and standardized data expression are applied.

key words: specific IgE, house dust mite, ELISA
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Microtiter plate (Costar, model 3590, Ca-
mbridge, MA, USA)dl Sy FAAAE
N 3% BeplEst JAARAAZ=7](Der-
matophagoides farinae: Allergopharma Jo-
achim Ganzer KG, Reinbek, Germany) 3¢
£ carbonate buffer(pH 9.6) 2 343l well
Z 2ug (40ug/ml £ 50u ) HE F 4'CollA
18A17F5¢t Bl whEAIZTE 0.05% Tween
200] EE ANFAFA A (PBST)E 33
A F i) ngoly FAPE W3] H
3l 1% bovine serum albumin(BSA)e] ¥
e PBST(1% BSA-PBST)E welld 200
A gol 1 AIZF ALoA whEA Rt A3}
3zt s 8A HAAEL 1% BSA-PBSTZ
Z}z} 1:1054 1:50 ¥l 3 A3l welld dupli-
catedtd 504 A W A2oX 2A17F HHSA]
Zth Al PBSTE 33] M3 ¥ biotino] ¥3t
¥ 94 8 IgE &AM (Vector Laboratories,
Inc., Burlingame, CA, USA)E& 1% BSA-
PBSTZ 05w/m]l 3=& 343l welld 50
dy P A2 M 2417 ¥3AIF T PBSTZ
33] A3 % peroxidase’} ¥& € streptavidin
(Sigma Cemical Co, St. Louis, MO, USA)
€ 1% BSA-PBSTEZ lw/ml =& 345}
o welld 50 ¥ B ALo]A 308 7 ¥k
Al PBSTZ 53] A3 3 TMB 2449
(Sigma Cemical Co, St. Louis, MO, USA)
< 7 welld 7544 ¥l 1587 YANIE
2.5N HoSO4 &9 539l W3-8 30 Al
t} o]l& HAFET FAE microplate reader
(Bio-Rad, Hercules, CA, USA)E& o|&43}l
450nmolx F2EE FHSAC AFH &4
< SSiA ul SAHA 4T e I IFY
FAUARNEY]-Fo] IgE A€ 717 BF ¥H
= SAH R 343 45 27} plated] X
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Table 1. Inter- and intra-assay variations of ELISA when the results were expressed as absolute concentrations

using standard serum

Samples Test results (IU/ml) Coefficient of variance
1 2 3 (%)
Inter-assay variation
A 111 1242 11.55 57
B 304 3.36 AN 5.2
C 0.78 071 0.64 98
Intra-assay variation
A 1242 1259 12.65 09
B 351 369 3.36 47
C 0618 0.71 0.682 7.0

ol = Gel2492] Der f10] Irhd £ 3
EAE EARYSE FF3qh HFA AR
9] welloll:= Der f 19 Wi FE3A (IND-
OOR Biotechnologies Inc.. Charlottesville,
VA, USA) 94l 47 AMAAL7]-8o| IgE
A EAA 9} FUH JAHANZY] ghE
wellF 2ug® F-&sty AAA SAnt ge
% t}A| biotin©l ¥2¥ Der f 19 thy GZE
34 (INDOOR Biotechnologies Inc.) & ¥
o}, 28 peroxidase’} ¥ streptavidin
7 TMB W4 82-9).& o]f-dt] W3t Der f
1 BEEAYSY] F359 JARMAZEY] A 7
A7) welld] FIEE vlwstd welld 3

0.8 .

Absorbance at 450nm

Fig. 1. Determination of optimal antigen-coating
concentration for the measurement of house dust
mite-specific IgE with sera from five individual
atopic subjects

¥ Der f1 ¥H27 %2 FFsdch

5) EAIAE

SAIAE = SPSS T2 IHE )83t #4
stk &3839 Wol& WolAF(coefficient
of variance: CV)E @ 3lgoH, CV(%)
=standard deviation/mean x 1009 F4&
o] &3l AEIATk CVErel 10% wivtd A
T+ A43 AA2 A3 ARG ESYY S
ol &3 ST EAAFYUE ol &7 AU
9] A#FAE Spearman’s rank correlation
test& o3t &3 Aek p Frol 0.05 ol
d o FAFHLE fostriy BT

4 X
1. EAMAHE O|EEH FHX|ZI=I[-£0|
0.8 1
£ -y
é 08y . Q.\.
% AN \
g 0.4 \.\ \\\
02 AN %.
0—0——-0\.\. \ DN
12 18 132 1428 1512

Serum dilution

Fig. 2. Determination of optimal measurement of house
dust mite-specific IgE with sera from four individual

atopic subjects
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Table 2. inter- and intra-assay variations of ELISA when the resulfs were expressed as absolute values

Coefficient of variance

Samples Test results (absorbance at 450nm)
1 2 3 (%)
Inter-assay variation
A 0.200 0.278 0.212 18.3
B 0.231 0.342 0.329 20.3
C 0.122 0127 0.127 2.3
Intra-assay variation
A 0.278 0.281 0.282 0.7
B 0.351 0.361 0.342 27
C 0.12 0.127 0.125 2.9

IgE &X HEXME A8t HHTA

microtiter plateo] §-2kA171 YHAZNE7] <
o] ZUtstel ube} FFEA7F A Frleto
welld 21gS B&Alo] 19 FREAE B
om ZAAQ FAE s d¥ ¥ew ¥
9] FE wellF 2122 FEATHFig. 1). ¥
g fHo= RE 2 vy M) Bk
< A e Bl SN 1:8 ol 3§
Auof A Ao ME FFEX ] Wt
fRow, HAg 1:8 Bt & AN wjFr)
Az &AL s "t AaEAY
(Fig. 2). =% 1:8 o449 34 wigore &
< FARNE JePd EF Y o E 84 HA
A AN M FFES Favt MR ¥
3 AtHFig. 2). o8l AFE vigo g A
Q) ZAA HAE 1:105 1:509] FAuj5=
A& en, Zh7te] siMusaM SHE %
T F BEHAC A M FAe A4 7t
7he R0 g FEEE sk ZPH
ol ge g EHHAY ZAWEIHEE o83 J
HAHE7]-Fo] IgE A FHA| 4719}t ol
REEYHLS ol &3] FFHo=Z wAUST
o] @A & FFAE EA7] Hel 3 e
A AAE o)83l intra-assay variation¥}
inter-assay variationg £33l Ho2W, T
Fo A wolAlsglol 10% wvtel AY¥T 9} A
g 2o A9 gl ¥ A &
A9 Wol7} Frtete A%E Ert (Table
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1). 398 S35 38N §FFEATOE §¥
g 7% intra-assay variation< o)A <gke]
10% wigto]lg oy}, REZAA| inter-assay varia-
tione HolAlFgke] 10% o1 dolUtH Table 2).
EF s e Y ERRI FEE 1%004
3% 2 352121 7394 microtiter plateE Im-
munolon 2(Dynatech Laboratories, Chan-
tilly, VA, USA)Z vl ALolT intra-as-
say variation® ZAE fIAtH Table 3).

2. SABIHT WAHSSTHO| OB A
xIAfole] AR
$9% 26709 WY AASOIN AHANE)
~£o] [gE BAE A7) B2WAPE o) 83jol
HgHow 4% % RIAE o188 243

40 7 r=0.964, p<0.001,n=26

n
o
I
.
.

House dust mite-specific IgE
measured by ELISA (UmI)
8

L] ..
por®” .
0 T T T T 1
10 20 0 40 50
House dust mite-specific IgE
measured by RIA (IU/mi)

Fig. 3. Correlation between ELISA and RIA measu-
rements of house dust mite-specific IgE in serum
samples
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Table 3. inter-assay variations of ELISA by changes in bovine serum albumin(BSA) concentration in diluent or type

of ELISA plate.

Samples

Coefficient of variance (%)

(specific IgE levet)

Costar 3590% plate

Immulon 2% plate

1% BSA 3% BSA 1% BSA 3% BSA
A(22.6 IU/ml) 5.2 2.0 6.6 107
B(13.0 IU/ml) 3.2 4.9 3.3 102

Table 4. Correlation between absorbance values obtained by ELISA using single serum dilution and radioi-

mmunoassay results (n = 13).

Serum dilution Correlation coefficient (r) p value
Nondiluted 048 0.098
1:10 dilution 091 0,001
1:50 dilution 090 <0.001

Aol BAHCE foF =2 JAAAE B
ArHr=0.964, p<0.001: Fig. 3). ¥ &ALH
AY-g o83ty 13719 ¥H Aade A
AEe7]-5o] IgE A YL shte] 34 wjrR
ANE ¥H AAA ST FFEXNE BY
g T WAPAASAHYE o] &3 FHuHY A
e S, Y AYE AR A9
fo% AdaAzE A Hp=0.098), 1:10
EE 115022 34TF &3¢ A /Y
 JB3aA 7 FEE UK p<0.001, Table 4).

3. Microtiter plateo] FA& EHX|EI=T|
F (23 Lol MY

FAARAAZ7)o g§ Bo] QEYAH FHE 9
8] AME8L Dermatophagoides farinae 9
ImgWollE= Der f10] 55ug( A dehaye] oF
55%)°] E@= UJe0, microtiter plate
o Dermatophagoides farinae 39< wellg
2w® (& Der 122 110 ng) & H¥3AZ 29
A¥ FHo] o B¢ F w7 BoUE
Der 12 048ng(HZ2 EZHAZ) Der f1 &
W o] oF 0.44%)°|UTh

1 @
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AsHoz P LHE270-80] IgE A
242 Y8ME cyanogen bromide®2 @43}
B Fol| Yut E9947 £39 8 gE A
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