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Enzyme-Linked Immunosorbent Assay I X 5 A F1E¥;, v avke
=T VUAYVORELT VY Y=+ AZEE~DIGH

P S AR 5 SR B 9
ZR E =% EiE#= FIEX
EFEEAN RENER BEXEXR

in vitro BB TP LIS X ADEE(LARALT S 2B E LT, enzyme-linked im-
munosorbent assay (ELISA) (& 5 XF¥TE¥}, & a7 & X =0 major allergen, CryjI, & & U Der
1 (Der p 1/Der f 1), Der 11 (Der p I1/Der f II) OEELETEZEMEL 1z, FOFD IgG HE % RE
Xgt-TA4o0TL—bDYTNIC, PLIAFYIFR, EFF LT IgGoE, FRAR LT H
TESY - BEHSYEIBEBRRICE €%, EHECHEASL-BREMALBETHRHEL 2. FEZE WV
BHEE (~0.2ng/ml) ¢HET~2xBHEM (CV%=1.9~13.8%) #BLTHN, FETOHORAEMEIE
3K D radioimmunoassay TORIEE & RIF 7 48RARI4R (r=0.967~0.990) AR L 1=, Bz, KETH
ELE3IBENA v P DRFETERH, THET F X0 major allergen DEE X, AT R + OFESH
ROEBIFROEMHILHEE & B L. MEORERL S, ZOELISA 1L 57 LISV ERE
B7LLY > TXFADBEEZERTHE EEL DN,

Key words: ELISA —— quantitation of major allergen —— standardization of allergen
extracts
It x, =FA0NMEEEELSE Lod BEFHET

EHHERHLT HLBEND 5,

FUAY VX RIT P —HRBCETAEET
2+ RREOFFET A VX BHEW, o b OWCREREN
BREIERIERIC L DEEOHFICRL 2 EDTERVD
DTHAH, LrLidb, 7TUriyryv==F XX EME
o4 L TR S EtAMERETET, Lard
EURS (7TvaAry) 3% OBETREREAR
THHENDIZEND, TOMBOERLEERLIE
KERGHIE > TKESHERZIT S LV OHER
BHLTWA, 0D, TUAFrvy=d:AOERHE
{bx17 5 LEMHRH L 2LIEBE TV 52079, &
NETRWERCERLEIRTOWRVCOLRERTDH
B, TUATV=F AORENEERCHT DI
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7 v Ay v xR0 TR FHE T 5 R, BE
D EExFI BT % LS, radioallergosorbent
test (RAST) inhibition $5%-7, v 2 % I v R
BP9 <= v 20 IgE ¥tk % B\ % passive cutaneous
anaphylaxis GO IHEIEE 7o E03H 5 43, =F Ath
® major allergen * BB ZEWICEET D HEGE
BHEDOEHETH B9 Foa 33T, AFTEH
L vav v £ = ®Omajor allergen T >\ T IX
radioimmunoassay (RIA) i & % ER&E EEIL % 1L
LT = o @Rl ERELYHAvTT v
Ny v Ex AQEENE TR S LT 558G, ERAN,

CEBEEIVWOIEALE ZHIRIA XD b enzyme-

linked immunosorbent assay (ELISA) & 5 »E %
Lo,

ABECIL ELISAC LA AF¥EHELeave =0
major allergen DEEH, 7H UMW D ELISA TH
ELle=d AFDOT VAL VIEE L EET A L BR
Bic =% A DN & OBIFRIT OV THEE & IT - 72,
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1. BET7 LS,V
AFIEHD Cry j 1 (SBP), 2Feaves=,
Dermatophagoides farinae (Df) @ Der f 1 (DF1),

Der f II(DF2), BX UO'v 7 v a ¥ v &=, D. pteronys-

sinus (Dp) @ Der p 1 (DP1), Der p 11 (DP2) %
LIgTicsi e Uic HBic & b 871920,

2. vy FHME E L0 IgG HiE

FT VAT B ERIME BRI Licht o
TR L 721920 i o — 0 HHREEN & Se-
phadex G-150lL Xk %7 m <=+ 75 7 4 T IgG HE%
Bic. B, fiDer f 1, L Der p 1 IgG D—IRiL,
Der p 1-Sepharose, Der f 1-Sepharose % i\, H
WORERIEMED T 7o b FTHImBRIR L7,

3. IgG @ v # 5 v &g

Pl o IgG 4 (Img in 0.1M NaHCO,, 1ml)
12, dimethylformamide i< % f## L 71mg/ml ® N-
hydroxysuccinimidobiotin (Sigma) D ¥&E#, 100u] %
Iz, Z2RTHE L, 4REE, KITES®% borate
buffered saline, pH 8.0 CT# 1k L % Sephadex G-50
DH 7 s (10mD) &FHEML, void volume ILBEH T %
vt F vk IgG 1587,

4, ELISA o—RyF

ELISAB R KV A5+ Vv v~<=A 27 8v F L—}
(Maxisorp, Nunc) ®4%& 7 =1z, 0.1M carbonate-
bicarbonate buffer, pH 9.6 T10ug/ml DEEIFHER
L7ePiiiniE o IgG AE100u] (Qug/wel) 2in %, 1%
BELCGE Y= rclE IR, 0.2%D Tween
20% & ¥ phosphate buffered saline (PBS-T) = 3
H¥E%, 1% bovine serum albumin (BSA) *» &1
PBS 100pl iz, 37C, 30414 vF =2<—1+ L,
BE PBS-T T3 HEEEE L. iz, 0.2%BSA 241
PBS-T(PBS-T-BSA) THRLBEE 7 v 7 v O
¥EBE (10~0.1ng/ml), HAVETLVAYX V=% R
100ul iz, 37CTA vF 2~ Ui, 2 KRR,
v =% PBS-T T 5 EIgEH, RuWTtetFvibli
primiE o 1gG 7#E (lug/ml in PBS-T-BSA), 100xl
(100ng/well) M0z, 37CT2 B4 v F=2X— 1+
L, BOS EEE LA, Zo%, v =12 PBS-T-BSA
T1 HA000IEFER LA MV T ESV-8-FF 7
b & —EEEEH(BRL), 100kl 0%, 37°C T1.58;
Bif4vEFax—1F, k\T5 BEIHREGE, £E GmM
o-nitrophenyl-4-D-galactopyranoside, BHFALE) &

W, 1001 %90 % T37C, 60 RBERIGHT -7, B
#iz, 1M Na,CO;, 100ul 0z CRIGZEIRE, 4
JEtEE (ETY-96, HEEEIZR) 12 T415nm O BIE
BIFE LYz, 7ads, #E130.1M NaCl, ImM MgCl, 0.2%
BSA, 0.05%NaN;% & #:20mM phosphate buffer,
PH 7. 21038 Ute, BRI X 5 RICE H HEEra
MEE, TOBEHRBENIDZ=FAFOT LAL vV
BEZRD,

5, TvaAyrv=zF R

BEEGHEOLEH A XFTtH =% 2, BEHE=+ X
DENTNIBEDr y bD=F R BPFEH L., KA
7 A L ORECEITEE, 1 1000 (W/V) 235 & ¥
TE8 =% 22 A E/RRRY, BHNE=F 213 2 BHFR
RIND =% AR L CHERA LY, 3EEO=» b
FONMIZH HBEDER DT BB, HoHTD
—HDow » MZ1 11000k D SFER 265, HDHUL4
BEHERLIZEDOE 1 11000 27 LTF A PIZH W
7o, MR ICIE =% 20 OE T 234 7210.03%
human serum albumin & 0.5% phenol % & %r saline
%ﬁﬁa LfCZZ)—ZS).

6. AT A MZ X B =% 2D H{fHIE

BT A M, BEIEERERET VA ¥ kv
ZPLEKESMHE, SOV T VAF-—HREROBE
ERRE LT, AROFED T, 1+ EORIGER
IRULICBRAKFREYFO=F 21X 5MEL 2L,
XN EOREORFIEHEY ZO=F 2D Hffis L
7.

®mOR

1. ELISAic X B e a v v & =, 2 FEH major
allergen D HIE

taveX=iiDp, DI ThFhic2 o071 —
7" ® major allergen, Der 1 (Der p I/Der f 1) &
Der 11 (Der p I1/Der f I 23552, T Tr#HLEL
7o RIA OB L RIS, Der | REIZHHICRIR L
fePiliEE T Der p1 & Der £ 1% B4« cflEL
T, XZDOEFEYEAEB=FAFD Dy I B & H e L,
—75, Der I1ix Der p11, Der fIl O F & LK
G APMEEZRVCCEEY Der 1L LTE EDHT
B L7219, Fig. 1-A, B, CREBE 7T LvAF VIZ X
LEEBBRAYRLE. HIERELTWRWD, Bxo
F=, BIVCERED =+ 2 DFFMB LT s
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A415 A415
1o A 1.5 B g °
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0‘4T‘ 0.5+ g{) L ﬁ" .
= ®
0.2F g o*®
roiig L ]
o0 | —— - 93l .
0.1 1.0 10 1000 0.1 1.0 10 1000 - o o0e)
Pt [ ]
ng/mi ng/ml “ o1k . n =47
5 r =0.967
A415 A415 Q .. ] | | | ! |
1.0( c 2.0r D 0.1 0.3 1 3 10 30
0.8 Der f I-RIA, xg/g fine dust
' 1.5
0.6k Fig. 2. Correlation between the Der f I-ELISA
1.0k and Der f I-RIA. The Der f I levels in 47 dust
0.% samples were compared.
0.5}
O'ZT
, \ . i WEhS RIFTH T, —Hl& LT Fig. 21 Der f 1
0.1 1.0 10 0.1 1.0 10

ng/ml ng/ml

Concentration of allergens
Fig. 1. Typical standard curves for Der p 1
(0—@®), Der f 1(0O—0), Der p 11 (A—A), Der f 11
(A—A), and Cry 7 (®—) in the Der p I-ELISA
(A), Der f I-ELISA (B), Der II-ELISA (C) and Cry j
I-ELISA (D).

L7c RIA o8& L RS, \WTh b RERR & RiF
SEATHEAR R LI,

Fig. 1-D CAFTEM D Cry j 110 X BEEBBE LT
L. Cryjlite 7 %I UHETHEe , FEOTEH
HORIET G ERECHED B 5 fcd!92ze - &
OREFEFRCIE e ) FRTEBHTRE S RIGT 505, AFTE
= A DEEMN LS BRIZ A DRI S 7
WO, Bz THMEORIII Tk o1,

RIERE L RIA OB& L AR, MELFCLIVE
BL7ch, SEOEMHETITAOT VLS V0.2
ng/ml BE ¥ CIRHRETHY, 7vaArrv=F:2
DOIEEE &5 BRI+ Th b EE X bhi,

2. RIA TORIEE & OHHES

HEERLOEE» DEDI-BNEATHREF DO 2
e =T VA VEBIEOWT, fEE0 RIA ToOAIE
fE'® & 4 E o ELISA TORIEEO KX fT-7c, ™
J7E T O RIEE D X B H e D HEBIRBUL Der p 153
r=0.990, Der £ 1 23r=0.967, Der 11 55 r=0.974 &,

DR AR L.

3. AlEEOBERM

3EEDOrave =71y v ELISAICE W
T, EPES0.2, 0.5 1.5, 5.0ng/ml fEDE% R
TIORLERENARBEOFRECENE=F 2%
WL, Oo=F2AERACCHENCKT5BEEE, »
IOEIERBC BT 5BHSETFAC, 6 BEAELXTT-
ol EOPEALK T 5BEMEOEEH R (intra-
assay coefficient of variation) ¥, Der p 1, Der f 1,
Der 112 % 1 % 13.5~10.8%, 5.9~9.3%,
1.7~8.7%TH b, —F, 2BWETCHEE 2T 3ME
BELEZ0RERCRT 2EREOEEFEK
(interassay coefficient of variation) ¥, [ U <
1.9~10.0%, 3.0~7.7%, 4.5~13.8%TH -7, T
2o b, 3D ELISA W1 BIEEIR D £ 15
hic » CRIFRBEREERR LI,

4, RIET A L TRDIDM & O

ZHE=F% X, AFEH=FALThETh3IBED
"y PIDOWT, —HTERERIFIOBET T
FAR T A b OBREY» L fixRDH(Table 1, 2), flL
TELISAC X V& T VvAFXF VOBEREEL K
(Table 3). Table 4 TR L7 X 51T, 3EEDOw » b
DEWNE=FAHD Der 1, Der 1, B¥IOAFIEH
=% 29D Cry j 1 OMEFWRBEBEOEIGIX, KAT
2 P DORE»ORDIE = F ZORSR LM E X <
—F L,

gﬁ
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Table 1 Determination of the potency of three
house dust extracts by intradermal skin test

End point dilution X102
Patient
Lot A* | Lot B* | Lot C*
T.S 28 24 28
Y.Y 2¢ 2¢ 28
K. M, 24 28 26
S.S. 28 28 27
T.A 28 28 2°
T.N 27 28 28
Y.k 20 28 2°
Y. It 20 210 21
T- I . 210 210 212
K. O. 210 212 213
Ge&l‘gslt]ric 967 978 285

*Three house dust extracts, lots A, B and C were
intradermal skin test solutions obtained from Torii &
Co., Ltd., Tokyo.

Table 2 Determination of the potency of three
sugi pollen extracts by intradermal skin test

End point dilution X10-3
Patient
Lot A* | Lot B* | Lot C*
Y. H. 42 4! 4°
M. T. 43 42 42
S.M. 43 42 42
A. K, 43 42 42
I.T. 44 43 42
E. XK. 44 43 43
H.Y. 44 43 43
C.H. 45 44 43
T. K. 45 44 43
Y. S. 45 44 44
Ge&ﬂel;;ric 438 428 424

*Three sugi pollen extracts, lots A, B and C were
intradermal skin test solutions obtained from Torii &
Co., Ltd., Tokyo.

z &

7V AK v =% AHD major allergen % b
BICEBTAHENT LAY V=% ADEEELDID
DOOEREEE L TCERTH A L 3L oEHED =
F A THEND BRI T AHI9NDI029 - LD EHCE
WTh, AFER=FA, BHNE=FADOKET X b

b 1221

Table 3 Concentration of major allergens in
house dust and sugi pollen extracts
measured by ELISA

Concentration in 1 1000 extract, ng/ml
Extract*
Der p1 | Der f1 | Der 1** | Der 11 Cry j1
House dust
Lot A 0.19 1.04 1.23 0.38 =
B 0.63 3.03 3.66 1.15 —
C 2.22 5.38 7.60 2.16 —
Sugi pollen .
Lot A — - — — 186
B — — — — 44.0
C — — — — 18.5

*See footnotes to Tables 1 and 2.
**Summed values for Der p I and Der f 1 was considered
as the total Der I levels.

Table 4 Comparison of the relative potency
determined by intradermal skin
test and by ELISA

Potency relative to Lot B
(%)
Extract* ELISA
Skin test
Der 1** | Der 11 Cryjl
House dust
Lot A 57 34 33 -
B 100 100 100 —
C 200 208 188 —
Sugi pollen
Lot A 400 — — 423
B 100 — — 100
C 58 — — 42

*See footnotes to Tables 1 and 2.
**See footnote to Table 3.

DERE D B R DIl & major allergen DEE & D
i Bo—rnbhic (Table 4), T OHEOF|
BAOHE 11, invitrodF A+ THH, Lid RAST
inhibition %5t 2 # 3 vEMRBRO L SEHOM
BLHmMBRLMLELE LEVDOT, BECHLTE< A
HELFRRWEVWIERDD, 21, Tvaryvy=
¥ A D 1% major allergen DEEEE &\ 5 Xt
BTETIENTESD L) HILDH S, RAST inhibi-
tion B PHE T A M ETR=F AOHIRH < ¥
THHMNBETL RO T, Ris o IcfEiRE
TOF — 2 R EELE TS LIXRETH B 23, ng/
ml, H%\iXpg/vial £\ 5 X5 EBThIUE, £
ROCRCBMNTHlixERTC LR TE, Sl K
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E7 A MeRd5BEEORZES, BURRIFRECET
B57VAYVOREEL V- ORBRETEREL
BTAZENTES,

—7, Z ® major allergen EEEDMIBEAZ, KE
D7 BB 7 v A¥ DR T major allergen 7355 %L
ENRNTUWBELDIEBELRTED, TXTOT VALYV
ZIGHATE b cildiinvEn58d 5, LaL,
BRI EBERBRABEO 7 VA VI LT, BHE
EHBROTAES Db D% D major allergen D [F
ENTL &N, BEFEPHELE R TWA, Lo T
MRz, AFEH, BEREFO X =2 TR, 7
g7 ZRHEH, F 2RRKILED=F R TDWT
b OBBENOTELBATHENTRTHS LE
Zbihd,

major allergen O R FEMEBFIC L AT LAY
vk ADBREAERECRR T o, #l
ERER TCEHARTEHENTILENRD S, DD
Wik ET, BHEREMLZTTREE S Z & 07w ELISA
DIESHRIA XD LHLLECEFTHS, Big, AL
ELISA Th - CHAIERE, B, FRT2HAERLE
DERIEETH S, ZZTCRTELHRIEHEILLIZ
MmBEWSIBEHT, =4 2727 v —+FBEV5sand-
wich ELISA ¢, BEME/IiF il o IgG o E
%, B2k e A7 LIgG pERERL, TR
DAMVT T ETV-BEREGWICE DHBETKR
HT B EWIFEXRGWE, ZoHFETE, ENE=
FAHDOEL a T X =T UAFXF VDL T VAY YV
M TORERCHEIRMEE L PBEERVT, Tra
¥V R A monospecific ZePLIIE & 285 i,
HEXIgGCHEORAM L T O—HEr A F LT 5
EVCO BRI CHBCHERYHEAKLTH Z LT
X%, SEIBERCL-FF 27 v X - HIN,
NRAFFX—ERTAD YV KA 7 2 —ERRERH
THRFICBIE TS - L EXETH 5.

Lal, EREFRFDOLa v e =7 LAY VvOHE
BOLBHTHS. BrECX 2B E O a v e &=,
Dp & DE AR L, MEDHAOEEFCIERT LT
BLWAZYFNRLHLNBO0 ULhd, ZhE I 2
>0 7 v — 7O major allergen 3 EFEL, Dp & Df ©
KIGT 57 VA Y RICEEECRERCHES B 529,
Dp & Df W XEERVEERIENLD DT TR,
¥t Der 1 & Der IH 7 v Ayl TXZIERAE
BLEETHHEEZDLNTWLA2 LchisT, T
o7 VvAY vOBRMTBEEW CHHIENE=F A

DIEHEALETT 5 by, Dp & DEHRO 7 L4 v
D—H 12T EBATHE T 5 & & fn < W T HES I
TE, 780> Der 1 & Der 1 O FORIENT &
B, EWOEERTELLTLERDS, Dp & DIfO7 v
Wy RISECEHMET 5 o iy, BERNRER
YR THMEE AT, MEEYTECHOLDO L L
THEIE LB EETT 50y, H5 WK, mACH
L RETARBEYHACT, 2<ACLDELTE L
DTHETHHDEDLLIT, FRPRCTERIGT
PR E A GCEET R, —HRE G BT 5
TEEREVEFLWERE 2V, SELRERD
RIA® LRI, vy FOPMBE»RE T HREED
RERIEHEOBEDOEWEZERBICANT, Der ik
Der p1& Der f 1% 4%, Der Wik Der p 11 &
Der f 1 %% LDTHIEL Tz,

Der 1 & Der 111X, Der 1 BNE ek, Der
NAECEEABREE S Z &b, F=D=FADH
BREEMROBEIC Y - THECEIGHIKELL £
BT EDBMBR TR BREROHEOEIS,
BEBRNSEDLRBTIE, BEL 2052 010D
IO AA L T d®, SE0 = F ADBEITIIT
hory AT MY I 1 THoK, TOEVEY
HELREBERITBETHAD, Z0X5E, Bio=+2
RO BT EOE®IRT Tl =F AFD Der 1 &
Der 11 DEIE, BB X Der pl & Der f1, Tk
HLDp EDIDEE LW X O, EEERHE-TWS
BAxDRDDOHERETHAZENTESLEVS L
i, BEHNE=FAOEEN LS B & - TR
BERHTHBLEEZLNRD,

LEDELISAC L AR 7 VAT v OBEREEIX
0.12:50.2ng/ml THH, WHED 1 10000 =F A
DT VAT vERETSENCE TS REETH S
23, DIBTICRE Uiz RIA i@ R 5 BEE O EE T 104
BEE) 7, ZoEMIE, RIA & ELISA O#FWIC X
50T, BEOBEMLY X2 DD 2 H
K7 7 4 =5 4 —RBEFA T FLlE O IgG
SEYRGC ERE B, BEAAEY B VAT,
ELISAIc X »Th RIA Lt REBEORERERT S &

ERTREETH oK. Eh, AUAIESECHIE, K

BEXAVAHMECBEICAE S BB YZY, RLGE
THRE L TR L HE TH - T b POy -Hl
mEE B, 0.2ng/ml & W H5BMHRBRE LY ZRT
B EITHRETH -7,

ELISA (AT 55603, 2B, FREL W
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SHELLRBEERACTWAYHFORY 7 v —JF Lf
KIbd=oRADE/ 7 aF—AHAEDIT S HNEDE 5
KER TS, £/ 7 —FAHAETHIE, BENE,
BRtoB W e —v RO LB ENS &, RI
flicirte - TH—isdifk % ELISA Itftfs 35 2 &8
TR b, RERIGH I ER YIS BLES 2 t5,
TR, £=0 Der p1/Der f1, *2FED Fel d1
CoNTIEE 7 7 v = AHifk% 7o ELISA @ X
LEEBEDPDINFEINT B, Hxd Der f 11
st amfEEIDE ) 7 v —FAFERERL, F0
FOBERN oY Y ERET 5 2BE G Y
FAWT, Der f 1% Der p 1 ¢ BERILTHZ &
HLECBAIETES L XHRL WD CREERT —
2), 41, ELISACIH57vAyvOEEBEYER
ft, —T2E 5B LE KY)2rre—F
NP E /) 7 R —FAFEANDE Dz &5 T
EXEBETOIVLEND D EEbNS,

B, BAECTHEIRTWAT LAYV =FAD
FTh, BRNEEAFERO=FA1Z, NELBE
EOBDIEF L, TOEENE, FREAERMO=
FARND EEBEZE, Pl Etb 02 HE
B L T3—Hd R BB ORI E T I 5,
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AN ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA) FOR THE QUANTITATION OF
SUGI POLLEN AND DERMATOPHAGOIDES MITE ALLERGENS AND ITS
APPLICATION FOR STANDARDIZATION OF ALLERGEN EXTRACTS

Hiroshi Yasueda, Kazuo Akiyama, Yuji Maeda, Tetsuo Hayakawa, Fujito Kaneko,
Maki Hasegawa and Takao Shida
Clinical Research Center for Allergy and Rheumatology, National Sagamihara Hospital

A simple enzyme-linked immunosorbent assay (ELISA) has been developed for the quantitation of the major
allergens of sugi pollen, Cry j I and of Dermatophagoides mites, Der 1 (Der p 1/ Der f 1) and Der II (Der p 11/ Der f1I) for
use in the in vitro standardization of allergen extracts. Polystyrene microplates coated with a IgG fraction of rabbit
antiserum were incubated first with allergen extracts and then with biotinylated antiserum IgG. The bound
allergen-biotinylated antibody complex was detected with commercially available streptavidin-enzyme conjugate
followed by the addition of colorimetric substrate. The assay was very sensitive (~0.2 ng/ml) and reproducible
(CV%=1.9~13.8%). The ELISA was compared with the radioimmunoassay previously described, and the results
showed a very good correlation between the assays (r=0.967~0.990). The allergen content in three sugi pollen and
three house dust extracts measured by the ELISA also demonstrated a good agreement with the relative potency of
these extracts as determined by the intradermal skin test. These results indicate that the ELISA could be useful in
the standardization of allergen extracts.
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