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IgG4-antibody in Asthmatic Patients

Tomoyuki NIITSUMA and Norihiro NAKACHI

Third Department of Internal Medicine, Tokyo Medical College (Director : Prof. Hisao Ito)

In an attempt to understand the role of the IgG4-antibody (Ab) in allergy, we studied IgG4 in 309
patients, consisting of 168 with atopic asthma to housedust (HD) and mites, 108 with non-atopic
bronchial asthma, and 33 with atopic asthma in whom the response to immunotherapy was assessed.

Serum total IgG4-Ab (T-IgG4) and IgG4-Ab specific to HD (IgG4-HD) and mites (IgG4-mite)
were measured by ELISA using monoclonal anti-IgG4 antibodies. Serum IgE-Ab and specific IgE-Ab
to HD and mites were measured by RIST and RAST.

Atopic patients had slightly higher levels of T-IgG4 than non-atopic asthma patients and normal
controls. T-IgG4 showed little change with aging in atopic and non-atopic asthma, similar to normal
controls, and was unrelated to IgE levels.

Atopic patients had significantly higher levels of IgG4-HD and IgG4-mite than non-atopic
patients. This tendency was significant in patients aged less than 15 at onset and those with high
RAST scores, it seemed to involve long-term exposure to allergens and common factors of the
antibody production system of specific IgG4 and specific IgE.

In relation to therapy, atopic and non-atopic patients with corticosteroid (CS) dependence did not
show any significant differences in T-IgG4 and IgG4-HD and IgG4-mite compared with non-CS
dependent cases. Levels of these antibodies were also unrelated to the severity of asthma.

Atopic patients previously receiving immunotherapy with HD showed slightly elevated levels of
IgG4-HD and IgG4-mite. In cases newly starting immunotherapy, T-IgG4 and IgG4-HD levels did
not change appreciably after initiating immunotherapy, but the IgG4-mite level tended to increase
after 3-6 months of immunotherapy in almost all cases, indicating that it may serve as a parameter

to evaluate the therapeutic course by immunotherapy.
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15 B LA F4E 85 0 34 $1(40.09%) A3 0.3 U/ml
FisT, 516 (60.0%) #30.3U/ml AETHD,
16 Bl EF&4E 76 BT 39 #1(51.3%) 53 0.3 U/ml
FIET 37 (48.7%) M 0.3U/ml U ETH- 7.
7 ANE—BTE 5RUTREFATEREZZA 5N
VY ZIRER 1gG4 0.3 U/ml DA EZ2RTHIH
ZWIERICH o Tz,

C) 37 P E—-BHIEXHEDFEEERIC & 2L

# (Fig. 13)

FEFERICE D, 49UT (O), 50 &L (@)
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Fig. 13 Onset age and mite IgG4 in asthmatic
patients

WA ORRET L 7z,

49 B LU T FIE 74 I 66 441(89.2%) #30.3 U/ml
KT, 841 (10.8%) #30.3U/ml LA ETHY, 50
R LA _EFEAE 33 Bl 31 651 (94.09%) #%0.3U/ml R
BT, 260 (6.0%) »80.3U/ml LLETHo7z, FE
7 FE—BETRBEERIC L IEIRD SNV,

D) 7 hE— BEEXHRETDSY R IgG4 &
5 =5 E IgE L 0EE (Fig. 14)

T ANE—BITY =R [gG4 L ¥ =R IgE D
BE R A% & RAST 227 — 4 OFEH RAST 22
7 — 2 OFE (p<0.05), RAST 2 a7 — 3 DIt
L (p<0.01) ¥ =& [gG4 BEECEWETICD
5,

4) R7TO04 FEBFEK{EXWS CMHE 2G4 - B
IgE LU HD - ¥ 2458 1gG4 OEE
(Fig. 4~8, Fig. 10, 11)

SEYHE TR PE—E - JE7 b E—HEDERD
¥, BOBIBRER 7oA FEIZEALZTIEH
fEar bo—VHEZWAT oA MREESEX
MENEET 5, SEOFENRO%HT, FIED
avhe—VIEROBEEEEATuf FEZ 1 HE
FUR=VoriiEsmg »HZ 2 EELEE L

Mite specific IgE (RAST score)
Fig. 14 Mite specific IgE and IgG4 - Ab in
atopic asthma

Bz 25 o4 RIEER E LTRFIRL:, Lol
TRIE—BFE7 PE—E L R 1G4, B IgE,
HD: ¥ =& 1gG4 £ b A7 04 NIEKFH & ZD
SICBICERZIA SN Z P02,

5) HEBEEEDRE 1gG4 - HE IgG4 IZRITT

BE(IZOWT

A) BEOWBIEEEDEEICDOWT (Table 1)
WEEFIESENC HD I & 2 MEBERERZ T2 T
FE—RSETMEEE 144 (B 116, 3460
ZOoWTHRE 2INZ 72, BRBEREOIMI 1F
~UETTHINRE~ZERHCRBERE 2
JTw3, SHEREEZ TORBEREFEROEHR
HIRTIZ 0.8 FE~14 5 (FB8.7TH) Th b, BERME
BRI BRI LD HESERZ LD THARIZDWT
OEEMITTIETH 528, UTOERNEZES N,
i 1gG4 B EEBNZ 1 FlOATH -7z, HD FrE
IgG4 13 14 BIE 741 (50.0%) #32.11U/ml A ET
HY, F=HEE IgG4 1% 14 FF 9 B (64.3%) #30.3
IU/ml Bl ETH -7z, B EEEDOEE L Ty
7 hE—EIcH L HD BE 1gG4, ¥ =R [gG4
Hiz FEFI2SRRE L, HD, ¥ =& IgG4 Hig(E
ED 3 FIrF 2 GHIRURFRER R 4 F2EE L
HITH o,

(9)
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Table 1. Influence of the past desensitization
Past Desensitization RAST lgG4
Onset Allergen  Term Blank  Age at gt Mitel Mite2 HD1  HD2 T-gG, HD Mite
(year) ( ( (mg/dD
gy (V07 Bitact (year year) P[;!f;;“ 1u/mi) tecord] my/ w/mb
1T MS 38 0 HD 2 10 17 780 4 3 - 2 328 26 3.2
(7~8 yo)
2 AU % 1 HD 3 6 18 770 4 4 3 3 56.8 03¢ 03V
( 9~12y.0.)
3 MS. ¢ 1 HD 1 2 26 620 4 4 3 2 180.7 5.0 09
(23~24y.0)
4 MK 3 2 HD 1 12 21 2100 4 4 4 3 185 49 0.4
€ 9y.0.)
5 KY 8 4 HD 1 8 23 370 4 4 2 2 21.8 5.0 05
( 4~15y.0)
6 J.0. % 5 HD 6 3 26 3600 4 4 - 3 9.0 20 4.1
(17~23y.0.)
7 KM 2 5 HD 2 4 21 2600 4 4 3 B 120 04 1.3
(21~23y.0)
§ NM 2 5 HD 2 0.8 35 430 4 4 3 3 271 22 1.0
(32~34y.0)
9 YT 3¢ 7 HD 2 8 30 330 3 3 - 2 524 22 034
(17~22y.0.)
0 MSs # 8 HD 1 14 29 650 4 4 2 2 522 03+ 03+
( 8~15y.0)
11 AT ¢ 10 HD 1.5 5 21 220 4 4 — 3 3712 36 0.4
(14~16y.0.)
12 AH * 14 HD 1 10 30 840 4 4 3 = 28.1 0.5 03¢
( 9~20y.0)
13 HM & 28 HD 1 14 47 580 3 4 - 2 109 03¢ 03+
(32y.0.)
14 MS. & 29 HD 3 8 40 1450 4 4 3 3 215 04 1.6
(30~32y.0.)
AVE. 1095.7 40.5
(+8D) +998.2 +43.2

VOR 1-2M 34M  56M

78M 9-TOM 11-12M 1314M 15-16M 17-18M 19-20M 21-22M 23-24M 25-26M 27-28M

(Months)

Fig. 15 Change of total IgG4-Ab by H.D. immunotherapy

B) WERIERERART & D R P ORERAIE

1t

LB T ORURIERE R EL D KA RIEHEEZ #
T, FIEEEE L 0.05ml & VB LE 2 B THE
T50% RT3 HER A Jx 0fITZDRRT
RIGHEEL & 5N D AIRFEDBECHEFREE L, ©

OBESEEEZAELE, 2B 1E, B1EHE LER
27 BETRIT B HER ST,

U TEIEFERART & D HIE Hisk 7z 19 Il 0 #ERERY
TLERS L, # 1gG4 3Ex OFITEZ - 7%k
PRL—EOMEMIZFED 2o - (Fig. 15).
IgE Y EBEMMTH 2 VERLFR ok o729,

7S
by

(10)
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0.1

L H
+ 4P 04> B OX + 4

VOR 1M 34M  56M

78M 9-10M 11-12M 13-14M 15-16M 17-18M 19-20M 21-22M 23-24M 25-26M 27-28M

(Months)

Fig. 16 Change of H.D. IgG4-Ab by H.D. immunotherapy

VOR 1-2M 34M 56M

7BM 9-TOM 11-12M 13714M 15-16M 17-18M 19-20M 21-22M 23-24M 25-26M 27-28M

(Months)

Fig. 17 Change of mite IgG4-Ab by H.D. immunotherapy

R [gG4 12DV T A2 &, HD 1BE IgGd 133
BEEEBAER R CEE R sha» -7 (Fig
16) . ¥ =42E IgG4 ZRUREEERR 3~6 7 A
B L OFIT EFEN R 6 NBEBIERE DO GERZR
PREL TS EBbhd (Fig. 17). & IgE &
DWTIE HD, =& b —FEDERIZASNT, BT
¥ —4EHE IgE & RAST Aa27—4 (PRU17.5 1/
ml) DFEHRTIFNIZEAETH-/2®,

V.%.ﬁ

IgG4 DEYEAFEREE & LT IgG O 4HD
V77 ZAOFTEROBIET IgG 245D 1~8%
ZEOBIGEE R, £z, FEEIZ 21 8, REE
BEEEBL, Fc ok~ A 707 7 —YPHEIERD
FcLv 7y — L i3Baes, £/ 1gG 4 ik L HiE
EOREEEHREIREEEFE LRV EEN TV S,
t b+ OIFFEERADEZ CE L TRERT 23REH

(11)
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TULF—EEE IgG4 & OREIZ 1970 £
Parish @ Short-term anaphylactic IgG antibody
(IgG-STS) DIREITIRE BV, F Dk, (B0
D DIEEEIEIC L D EEPBRESINS Z L &
DEEIEFE & LT 1gG4 Fiis®EIMEE SN
k3o, AFICHWTIZ 1981 FEH X D il
59 1gG4 FriEMSHEIEFRE L TESHREZT-
THY, 1985 F o2 nE 2 7 o+ —LHiE »
IgG4 iR ER LBRIFEZ AW THET 5
EMAEEL o2 2 E X DERFTHER LI,

SE, ®AIIH 1G4, HD B L U5 =455 [gG4
DEEZME TORRRIEE R 52720127 VIV F
—DOEIFICHRARFAERD, FEEMER & OBLE, 8 IgE,
HD 8 X U% =4& IgE L OEE, A7 o4 FKE
WCHEE L ORREIC O W TR L 7z,

18 1gG4 ZEHA LAY M E—RTEEE LK
2 BFIND Ly, BRERER, FEFRTIIP
DR S TAEREEZ R U HEER b DI kot
B IgE B 7 N E—BTIRIET PE—BICENEES
DI EEFIAE - 72258 1gG4 137 OEFAIZ A5
N7, B IgG4 L#8 IgE & DR S 72  SEOFER
26 RREXHE TCOBRKRNERIIHS L T2 o
7,

R 1G4 Hifkx 5 &, HD 5 1gG4 ZER
AZTEEART7 P E—FE7 M E—H & b EFEAZ L,
ER TR ISEUTRED7 bE—HOAFEIL L
G325 <, HD R IgE O flaie 0@ Ei
WZHotz, V=R [gG4 13FE7 VE—BITERT
LNz, T hE—BIcERR EAFINE L &
50, I5RUTHRERTEFOERSLSN, 725
=R [gE OEWHITZ OEAED HD FE [gG4 1T
FEREDEZETH- 72,

7 rE—ET HD, ¥ =48 IgG4 L bHEFH
DEWFIPHRNEEE2RLTWS Z &, /NEH
IV OEHMORERE - OEEREZ LN, 725
ZHER IgE L 5 =45 8E [gG4 & OFUEMAEEL T
W3 Ik, ZOVIBRELERCEBORFIEE
LTwaEeEZLNS,

T P E—BO—ET HD $E 1gG4 O EF %R
THIRH S N8, WERRCHAW: HD 35 =%&
LEBET LV CORESEWTHY, HDHBRIGE i3
77wy TSR, HD BE IgG4 ORIECIZE
BEGEEAVWZELD, BER2T VAT VO

®E B K ¥ M K

B &EHELE

EZEPEELUARELEZSND,

[EZGEOIRE L OER AT o1 NMEEER
LIOET L7228, 7 hE—E, FETVPE-REH I
W 1gG4, 1BE IgG4 b AT oAf NMKEFEOHEK
Lk BEEFRL, REXMEOHKRIEERD—>TH
LEFMEELOBEES A% L, Gwynn® O
IgG4 Fifb L BFRARE - OBEH D L DL LD
1%, Lee', HJI['9, FHEE® OGERNHRE 2 EXFT 5
BAETH o7z,

BRI & OBIETIZ HD BUSIEEEDET
TR, 7R [gG4 SIREBIC T B IEAMER
Zxh, RJIlOHE? L —T 5, Lrl, LEH
Honzuflb —&as s NRIGEDEEREIZ D WT
EEHEERTE2EOBMETHTH 519,

BREMEEE T LAY 3 1gG4 BFRIEHifE L L TE
L ERbNED, BARARECZ X2 [gG4 L DERI
DULTIHKRATEHETH D subtype DFIREME® B &
UHRBEEEOE N bEFH I A TWw S, IgG4 #T
£D subtype BIDE /7 0 —F VIENTER S
g, ZOERICOWTE & CHEREENEON
2yDEEZHNS,

VI #% B3

1) # 1gG4 BEE AL 7 b ¥ —HEE I
BETLEAT2H8bTHICEZWAT -8 - FE7
ME—BETOERASNR D,

2) # IgG4 ORERFERICL 2ZFIEEATE
FEALASRRWY, 7 NE—E, FEF PE—E
SETHME L VIHM TR LETT2EACH S, B
IgE 37 b AT 1gG4 LB UL TET
TAHEAEN DD, ¥ IgGL It L PRHE Ao b
25, FE7 b —BITIZAR IgE 130 IS TS 8
DIERIDS B 3,

3) ¥ IgG4 ODREERICL 22T bE—HT
HEFRIE 22 ETT2MEmCHD, & IgE
bEETH S, Lol, JE7 b E—BITIRMCRE
FEBWHNE L %5 LR 1G4 BEBE LR T 2{EMICH
D, 7R IgE bbb Tl ERETAEAICH B,

4) & IgG4 48 IgE L OBBETIR T FE—Hl .
JE7 N AL B8 IgG4 EWHITHR IgE b %
BWERIIZH 5.

5) HD #5&E IgG4 IEE ALY ¥ -8 - 3
ThE—AL b EHEERRZ 2035, T hE—
BT 15 UL T RER T % OEADHEL A 5T,

(12)
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Z72, HD @ RAST 227 —DEWHIRPLRE
Bz b -7z,

6) & =HR IgG4 FEFEACELT b E—8IZ
DAHEEEZHZ 500BRICE <, I5RUTRE
BlcEmwEREd o7z, &7z, =0 RAST Az
7 —DEWEIBERICLREL Twiz,

7) AT uA MMRFHSESWE TR 1gG4, HD
BIUS =RE IgG4 OSFHIEAT 04 NIEKRER
ERICERRAON PO,

8) MBRMFREDOHEIIBECHITENLHITI
HD, /" =& IgG4 O LH7FIN % B oniz, 77,
R EBRIAG] TR ERIE I EDIZ DN TE L D
BPITY =58 1gG4 B EFRT 225, —HELDAS
nzwflyb bz, #BigGe, HD BHE IgGl iz—FED
fEFE RS 2o,

Wefbdicnizh, KIEHREE, ARKETs
E LR RERRENRIE R E AR, £
RCERBEH 2T RO SYEHET V¥ —3F
DEFETT, BFFROHE ICHEFHIES £ Lz SRL
Bt RI SSREAAITR R 212 U RS
DERICEHEL 3,

BB, RN OEEIEE ITEHART LILF -4
R, 585 EHAARIFESHEES, 13th Interna-
tional Congress of Allergology & Clinical Im-
munology 12 TERE L7z,
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