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ovomucoid (OM), ovalbumin, ovotransferrin, lysozyme® (*OM®third domain with carbohydrate chain (D3
CHO) , third domain without carbohydrate chain (D3) D#RMIGEFEMEZBIEL, FOBKMEREZRIL
2. MBIIRAICHT 2 RBFRNEEN KRB OBRIERL. OB RIC_EERECLIIIARD AT AL
TR RLAE RS (IHR) BBYERE LRI TRE Lz, BREKRS O F TOMBERMIgGES &ML, THREEM
BHREMERICH LEBEOEMIZH 7= (p<0.1). F 7/-sensitivity, specificity, accuracyi%89.5%, 30.7%, 65.6%
THORDIZH LBF THo7-. —F, D3CHO, DIDKEMIGELUA Tit, THREGMHRBSRMERIZL LARIZ
BETH o7 (p<0.01). sensitivity, specificity, accuracy {ZD3CHO T# N Z189.5%, 92.3%, 90.6%, D3 Ti194.7
%, 69.2%, 84.4% COMIZH.LREFTHo7=. LA LN GD3CHO, D34 ZIgEHiAMZRAIET 2 Z &1, iE
12X BTHROZEZIF AL DI A o R ROIGETUAM L Y b AR TH D Z & B3R Iz,

IO DEFNE, BRIZBRERFESITOATVDA

IFL®IZ

BINIHSN R HON I BT LAX—DRKGHE
EREmWRREHDOI>THSD D .

ERBIT VAKX —ICRT 5 RS RIE (LLF
IHR) IRIgEHEMRE<BEEL TV E¢ELXZ LN TN
52 . LLaznb, AT 2% RWIgERER
BEIZH 200 5T THREMOEF L FEEL TV 3.

Abbreviations : D3 ; third domain without carbohydrate
chain, D3CHO ; third domain with carbohydrate chain,
HPLC ; high— performance liquid chromatography, IHR;
immediate hypersensitive reactions, Ly ; lysozyme, OA;
ovalbumin, OM ; ovomucoid, OT ; ovotransferrin, PBS ;
phosphate buffered saline, RAST ; radioallergosorbent
test, SDS—PAGE ; sodium dodecylsulfate polyacrylamide

gel electrophoresis

BEMRHD. BT LAX—OZMNITIZIEERIEIC
I ARNANRREZITOONBROHBERFELENT
W33,

B, SRE DR O F Tovomucoid (AT OM) 1%
BT TR BILBRICLEETEET LAY VD
FTHLREICEBINTWAS D | %EH S HpepsinL B
OMA~ZF Fagit L, BIFHRICEE 5 h—
DI OMDdomain 3IZFET HHELRE L1Z5).

A, E£ELIX, JFADKS THBHO0M, ovalbumin
(LAF OA), ovotransferrin (LLF OT), lysozyme (LA
T Ly) XO'OM®domain 31Z%14 3 IgEHU{A i % BIE
LEDBEICR T D EREBFT LT,

HNREHE

a. xt 2

BRAC X9 2 R RMIGEDUA R E (paper diskik)
DEIE32E (7 bR 2161, 7 hE—HR
M+ RE SR 86, HRS 3) LT LAF¥—
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RELFRVWEE /8L 23R L Lz, IIAKR
WIgEFEMEEO D v hAT7HEE LTI, [T500
TUNLX—FRKBEL > TWANBINT LILF—JERE
B WAR20AN (7 be—MEEL 136, 7 he'—
HEER+REXME 56, [EXZWE 26)) (0%
NH105%) DI RMIGEE (%binding) DFH+2
EHEfRZ= (LT SD) Thd. 1.9%%Av7=6. 5§
4 R O IgE HLA M 5 1l 0 3240 D4 i D 3 + 2SD D
EIFL75 £ 1458, MIFRIGEME O ¥#13951 TU/ml,
SRE R EMIgEN AL, 215% Th-o7-. B Ih
5 OEFIE2H, Pharmacia CAP-FEIATHIE L 7=
SR B RMIGEFLAMIZ 7 7 A3 L TH o 7.

SLICHAEGRIIEIC L 2R DANAREY _HEER
ETHEAT U, IHREGMERE, RBHEHICO TR 2T o7,

ay ba—ni, IPAREMIGESiA (Pharmacia
CAP-FEIA) 7 5 Z0TT7 VAX—HEBE 72720 28
% (DT +SD=1.7+15r%, BR441, &!24))
L.

b. RFEBEREROARAR
FESO OFEIH-> T ZEERIBICTERL L.

c. BALGLUICHARSITHT SR I gEH k(T
DRE

PR, 3R 8 (F 2 — -SRI Lt 5),
OM (F = —bE—HRXSHHEFLLH45), OA (4
HRRKERFTPHEE»OMHE), OT (FXMEL
¥), Ly (=—¥% A RFK) 2H\-=.

R A 72 & ONZ BR A BR 43 % coupling buffer (0.1M
NaHCO;, 05M NaCl, pH8.3) Tlmg/mlZiafig L,
cyanogen bromide Ci&EH{L L7-paper disk (ELf&5mm
HERAN0.6) 1004 (paper disk 143 7= b 100ug D
RE) L4CT—BRIG S 7. RIS T %, glcine
T4REf, BIR TV m vy s L, bl HEEOHFEE
coupling buffer & 0.IMEE#E/N v 7 7 — (pH4.0) TXRE
\Z#e#d L ChRZ%E L, radioallergosorbent test (LLF,
RAST) disk& L THW 7=,

B REMIGETIAM O RIEIL, ER L7ZRAST diskiz
IR MIEZ50ul% BN LER C—BrFRE L7z,

Z D% 0.05% Tween20 & A pH7.2 phosphate
buffered saline (UL F PBS—Tween) T4[EI¥EH L, 1251
—-Hit MgEhifA (44.4KBg/ml) (Dainabot K. K.) %50
pl#hn, FRCT—BEFE LRIGS ¥,

% Dikpaper disk % PBS— Tween C4[EI#Ed L 7214,

FEA L] %y v ¥ — (Packard Co. Ltd) T#t
BIL7. 5] &b oy Moxtd 3 &K Dpaper disk
[ZOWNWTWAIBL OF v EDEIA (%binding) %
K, BHRIgGEFIEME L7=. %bindingAi= > bo—
VD +2SDLL E DB A I ROIGETL IR M & i &
L.

d. OM domain3M¥EH 7) &)

OM (50mg) #2%%%EE (NH4HCO3) (FnHiZk) 1ml
\Z¥5RE L, Staphylococcus aureus V8 protease (SIGMA
—ALDRICH Fine Chemicals) 0.5mg% /12 37°C T6k¥
MRS S 72, RIGHK T % BER 55 #EOM % 5% 58k T
E#{k L 7= Bio Gel P—10 (2X90cm) (BIO-RAD
Laboratories) (ZHM L, FEEESEIE CHEH L THE
L, &5iZC18% 7 4 (0.5X15cm) (Biofine RPC—PO,
BAS ) %33 L7 high—performance liquid
chromatography (UL F HPLC) #{& (880—PUU2#K>
TEES Ty Y RT A, BESN) &5
HPLC#: % F\» Tthird domain without carbohydrate
chain (LLF D3) & third domain with carbohydrate chain
(LLF D3CHO) # 4B L 7. D3 & D3CHOIZSDS—
PAGE Tsingle band THh 5 Z & #HeR L 7=.

e. OM domain3(=¥td B IgEH ¢kl ) 5E °)

0.1M sodium carbonate buffer (pH9.5) (2% > /%7
BE10ug/ml& 725 & O I L 7~D3CHO L D3% £ 1
F96—-wellDiE b =—NL 7L — k (ELISAR 7 L —
FE) (Sumitomo Bakelite Co., Ltd) {Z50ul/well 324y
L, 4CT—B#E LGS 7. PBS-Tween (1
well272 ¥ 100u]) T4[EIMEH%, 0.1M sodium carbonate
buffer (pH9.8) (Z¥&fi# L 7-2% human serum albumin
(LLF, HSA) (Sigma Chemical Co.) 100u1% & welliZ
N L37°C T1HFfblockingL B % 1T > 7=. D\ TPBS
—Tween T4[EIEH L 72, BEMIFZ50ul/well T D
Mz, EIRTIL2RERIS & 7. ZD%PBS—Tween
T4EIPEE, BI-Hi b NgEH & (44.4KBg/ml)
(Dainabot K. K.) Z50ul/well ¥ 237 L, =R CI2KF
FIFRE LIS S 7. A% IZPBS—Tween T4 #
L, &weel%7Bt:, v —counter (Packard Co. Ltd.)
T B OBHFRBELZRE L. EREZwelliz
7o 5] ORBABRBETEY, ZOEEESETERL
Cobinding& L7=. ¥ 7-%binding?3 = > b 2 — LD
¥+ 2SDUL L DB AT RGETUFEHE & L.
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f. $iEHnE

MEEH4LERIL, unpaired t test, Fisher D if BerE Rk,
XHRETITVP<0.052HEBEDH Y & Lz, KR
HIgERU RIS L 72 8, MO EIT o7,

OM, D3CHO, D30BWHBERARHFT 570,
BIT LAX—%E 20T LAY —HKABIROBRL
IgEFLIEDFE) +2SD (OM : 1.9%, D3CHO : 0.16%, D
3:2.0%) THEMEEELEFHELIZHT, BOAWMRR
DiE R % B L U Tsensitivity (FR3Z 1), specificity
(F¢RHM), accuracy (—EE) &R/,

#w B

SRAR N ARTRABRORE, IHREEM194 & 134
R EITo 7. HREEMEEOF T, FEENRRLE
BURS Z2 RBO IIEGNL 2 Do 7=, EHEE +SDIXE
YR, MBI ZN1I5E1.258, 1.9+ 1.65% Tl
MICHEZT ehofc. IRRICXT 2 R RMIgERE
s, ARTRBRGMER LB OB TEEZEILR
»7eho7- (Table 1).

a. AR ICHT SigEMKE

OM, OA, OT, Lyizxtd 2 EMIgEH KM (%
binding) D)L, IHREEMERE TENEI12.6%, 15.9
%, 7.9%, 2.5%, IHREEM:#136.3%, 12.6%, 5%, 3.2
% Ch-o7- (Fig. 1). THOLDHEZNEERL-%
unpaired t test CHEFHALER L7-#5 %, OMTCIHREBMERE
DTHREM B LIgEFUA A B E Om (p<0.1)
MNERH b7z, OMDsensitivity, specificity, accuracy
X NEN89.5%, 30.7%, 65.6% T 7= (Table 2).

b. OM domain 3IZx 3 BIgEH ik

D3CHO & D3izxt4 % fe RAVIgEHLIAAE (%binding)
DOFEEIHRBHERE TENEN0.25%, 05%, [HREE
HEET0.13%, 02% Th-o7- (Fig. 2). ZThbDE%
KAWL 7%, unpaired t test CRUEHALERL-& =
%, D3CHO, D3& & IZIHREBMEREASEMEREIZEE LIgE
PEmAEECE N -7 (p<0.01).

sensitivity, specificity, accuracyi¥, D3CHO TZ
Z£4.89.5%, 92.3%, 90.6%, D3T94.7%, 69.2%, 84.4
% & sensitivity, specificity, accuracy & HOMIZH. LR
H#CodH o7 (Table 2).

Table 1. WHREBRNRZOEEFHES

EIE R RS GE | BIRE AR SR
£ 1945 13451
48 (MxSD) 1.5+1.2%% 1.9+ 1.65%
M3 (B : %) 13:6 6:7
1 ;% # 1gEqU/mI)
e ke 916809 9841919
(%GB (83~7860) (93~12300)
BB RIgE
(%binding) 20.0+=11.3 22.9+11.3
E;‘;;*SD’ (4.1~682) (3.2~48.8)

SD : #R#FZE, P: fafr®

p<0.05 : significant

+ : unpaired t test, **: X 4RTE
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WEESWISHEERN R T BIgEFREM (%binding)
IHR : immediate hypersensitive reactions
unpaired t test ; p<0.05 : significant

FT7 FE—ar ba—/LDOM+2SD

error bar ; ¥+ 2SD

Table 2. ovomucoid, K U*ovomucoid domain BT HBRMIGEMAKBOZHMNES

IHR+ IHR—

M-+2SD<¢ 17 9 sensitivity = 89.5%(17/19)
oM M+2SI> 2 4 specificity = 30.8%(4/13)
- accuracy = 65.6%(21/32)

D3CHO | . +2SID 5 12 specificity = 92.3%(12/13)
= accuracy = 90.6%(29/32)

M+2SD< 18 4 sensitivity = 94.7% (18/19)
D3 +2 9 specificity = 69.2% (9/13)
M2SIe 1 accuracy = 84.4%(27/32)

IHR : immediate hypersensitive reactions

M+2SD: 3 FA— L DR RMIGER KA DO 19 +2 x B L

OM:ovomucoid

D3CHO: third domain with carbohydrate chain

Sensitivity (RES24E) : IHREB I B 0D b CE IS RMIER (KB B DB IS THREB B D 5518 x 100
Specificity (¥8R1%) : IHRERME B O b CE B RMIEH KB EOEHIS, THRPE B D AE B %k x 100

Accuracy (—H=R) :IHRI%T{-EﬁG)¢F§#§§Eﬁlgﬁﬁb&ﬁﬁ§0)ﬁ@lﬁ+m5§ﬁ¥0}¢‘E§*§§Bﬁlgl€ﬁﬁiﬁﬁd)ﬁﬂﬁ/ﬁf‘zﬂ&

D3; third domain without carbohydrate chain
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s P<0.01
@
s o0
g o
Eosl B |°
£ L ~
. | T
7 IHR+ TIHR-
D3CHO

o P<0.01
| — |
@]
0 O
O
-05 o
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D3

Fig. 2 Ovomucoid domain3IZxt 9 % fFRMIIgEF K@ (%binding)

IHR : immediate hypersensitive reactions
unpaired t test ; p<0.05 : significant

D3CHO : third domain with carbohydrate chain,
D3 ; third domain without carbohydrate chain
#7 ht'—= > b —/LOM+2SD

error bar ; FF¥J+2SD

5 =

BT LA X —DfERE, EROHBFRERIZEY
IHR & AR RBBRIG I T oD . ALY 1T,
BT LA —BIBICH LTI A BB BN ERICLD
BOAMRBREZITOIHREMPBMH42.2% L Kb %<,
FE BB B RIS B HEE D 72 > T88% A ENRFEY, I
BIBE B 16 F B4 Ddual type T ¥ FERNIFEY ML
ThdLB|ELTVD.

LLEnb AR, EFGIIBINHRIZE T 200A, &
UBRE DSy T 5 0M, OA, OT, Ly, X U'D3CHO, D3
1%t 2 R RVIGETL Al O MBI B RIZ OV TRES
L7-.

W S0 i, G E DRSS B OR R A IgEH Al 2 B
E LOM D RAIGEFLIAM 2 3\ TIHREGMEREAS B2 1
B LE ot ME LTV S . EFLDORFTY,
OM#r RWIgEGLIA M I XTHRIGMEBEAS PR MEREICEL LW
BEzdH 7=, LA L, THREEMR THOMBERMIGE
PLIARA 23 Bl DIE B 3 SEFFTFE L7z

LA L7253 6, OM domain 3 TAHTH 5 &, sensitivity,
specificity, accuracyi, D3CHO T89.5%, 92.3%, 90.6
%, D37T94.7%, 69.2%, 84.4% CTH v, OMIFRMIGE
ifEfL v L EFTHY, OM domain 31Zxt9 BIgE

HiEMEZREST 2 Z L IIBINAIHROZHICEATH
bLEZOLNT-.

F/-. ZORERIZOMDD3, & O'D3CHOIZHIFBIHR
WHEETAREERIE h—FBHFEETHIELZTELT
w5,

OMiZ, fhDERFIZH LEMCRE CHILBERIC O
WRAELE CHDHWD | FoypFRT28000DFEEH
TI86DT I /EENDH 2V, 3-DMDdomain> b HEL S
5D . domain 1, 221, ZHEN2ERDON-HEAE
PEEMNMAMENTEY, domain 3121%, 1ADN-#
ARBEHBMMEN TS, BRORET, domain 3
IIN-FHAEFEHDO S 54 F (D3CHO) & 720 o3 F (D
3) BBEBLE¥HNTORET DIV .

S EDOMET T, BOAFRRBRREICO 20057,
¥ R AIgEHUE i 23 @V E B A3D3 D 5 THEBIFE L
7. F¥7-D3CHODH HD3 &L W A ATRBROMER &
—FK L.

IRz xHd Doral tolerance A Z THEF & L T,
SWHRIGADEE M, T cell7 LAX—, HIRHFRED
suppressor T cell DRI, H{LEER DR &AST0E
ENTVnaW .

IR 7 L L ¥ — B IR IZ 31> TBernhisel— Broadbent
519 X, OMBRMGENREMBMEKEIZET U Fra—
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NERHTH B LT 3.

Fio, WHEG® I, OMHKEMIgEF A& EDE
Blzxtg & LT, pepsinfLEEIRAOMIZXT B IgERES
AEZ RAST inhibition CHIEEL, 7V hFa— L7-fEH
X, LahomERIC LERICIGER&RENEET
ol bWEL TS, EHDS [Ipepsin LEOM
7F REBRHF LBIPIHRIZE S T3 b —7D1#
NOM®Ddomain IZFETIFELZRE L. U Enb,
OM domain 3R EMIGENKMERIET 2FICLVE
BIEIHRO 7 7 b7 u—%FRTE 5 REENH 5.

Cooke b1 (X, OM%F£MIgEHL & & i O %E Bl D if
BEEZRAWTEHRFT COMORET Y F—71Z0MODH T5
yHiHDEREL TS, SEOKRFTIX, domain 3
DHEE L TH Y domain 1, 2122V TIREFL T
W22V, fhdDdomainiZ HIHRIZBIE 35 = & F— 7
GFETHAHEERDH Y, SERMEZETS.

FRXOEEGIX, FIOEBAT LALX—2LEF
BEXES (BAHRB) THRERLE.

AR U CTE /- AR e A A K ZEE T/ NER
BARFESEAEICERBRLES.
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Evaluation of specific IgE for ovomucoid domain3 is useful for a diagnosis of hen’s egg hypersensitivity.

Hitoshi Ando, Atsuo Urisu, Reiko Tokuda, Eiko Wada, Yasuto Kondo,
Yutaka Morital’ , Kazue Yamada?’ , Tsukasa Matsuda3’

Department of Pediatrics, Fujita Health University School of Medicine
1) Department of Pediatrics. Kariya General Hospital
2) Yamada Clinics,

3) Department of Applied Molecular Biosciences Graduate School of Bioagricultural Sciences Nagoya University

We assessed the clinical significance of specific IgE antibodies for ovomucoid (OM), ovalbumin, ovotransferrin,
lysozyme and OM third domain with (D3 CHO) or without carbohydrate chain (D3) in hen’s egg hypersensitivity.
Thirty— two subjects with high IgE antibody titers for egg white were divided into two groups of positive (n=19) and
negative (n=13) immediate hypersensitive reactions to double— blinded placebo— controlled food challenges with freeze
—dried egg white antigens. The positive challenge group showed a tendency (p<0.1) toward higher specific IgE
antibody for OM than the negative challenge group. The sensitivity, specificity and accuracy for a diagnostic power of
specific IgE antibody titers to OM were 89.5%, 30.7% and 65.6%, respectively. These results were better than those of
the other egg white components.

Specific IgE antibodies for OM domain 3 with or without CHO was statistically higher in positive IHR group than in
negative ITHR group. The sensitivity, specificity and accuracy were 89.5%, 92.3% and 90.6%, respectively, for D3 CHO
and 94.7%, 69.2%, and 84.4%, respectively, for D3. These results indicate that specific IgE antibodies for D3 with or
without CHO give more useful diagnostic tools in hen’s egg hypersensitivity compared with OM and other egg white

components.



