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1. X5

M BB 15GB L BIF 7 VL F— S HRIR 5 HlicD
EMET L7z, WEROERIZ 7 515K, 27 b
- TclmER O3+ tay v 5 = (Dermato-
phagoides farinae, Df) 3% CAPRAST 227
AL EDERTH S, BINT V¥ — 25 ERIE 5
Bled7 ME—HEERESIL, MBEFROINERRE
By IgE §i4Rix CAP RAST X 27 2 L EOEFITH
5, BOVI7T v F—FE L2 s VEIBEREAT 04 N
HEE 2BEBYACHERAL T WEFNIC D ERETL
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MHIZFET b & —@ER/NE 5 Bl D %1757 (5l

7R~15%).

2. ik

1) KAEMMEZHIRE (peripheral blood mononuclear
cell: PBMC) D47Bf - 3%

A% IR ERRIT %2 Ficoll-Paque (FLE1.077)
WICEPICEBEL, ERICT250xg, 300 RELL,
FRIEE > & SR & S L Tz,

sy ERZAIIE % phosphate buffered saline (PBS)
W T 3 EIPEE L 72, PBMC 210%3:@1k (56°C, 3043)
7 VRRIRIME (fetal calf serum, FCS) 1 RPMI1640
B % F > CHIBE 2 X 10°E/ml i S35 L 72,

5%COBFHRBENICBVWTCaFEavy ey =(Df, B
&) 10ug/ml % % 2 ik ovalbumin (OVA, Sigma) 20
pg/ml BRI LRI, 24650 PBS 2 AW T 3
Mm¥e¥E L7z, % D% human leukocyte interferon-y
(IFN-y, JCR Pharmaceutical Co.) 200U/ml % ¥/
L& 5123 HEEE L 72,

BER? 4°C, 350Xg K CI09E O LR FEY
BE L7, ¥EEEZS CCHREERE R S i
mRNA HIxE % T—-80°Cic TREL 7.

2) K% B3 IgE O#IED

BEFEFOREDHEIX 2 ATy 7YY Ay
FEEFHAL: 288 EIA & IMx (514 F Ry b)
W E DTS %, BRI 1X0.051U/ml, CV X 7 %
TH5.

3) PBMC 4" mRNA DOfaH®

etk & D AGPC k12 T total RNA O#fiH 2171,
%SGR I E R, total RNA 5ug % AMV reverse trans-
criptase 12 X ¢cDNA =&k L7>. Xz, cDNA 1/20
volume (total RNA 250ng #H3Y4) %2g&81r L, DNA
Thermal Cycler™ (GeneAmp™ PCR System 9600 :
Perkin-Elmer) % F\T, PCR ¥k &V BHRERLE T
(IL-4, IFN-y 8 & U B-actin) Z#iE L7z, PCR pro-
ducts i3 3% 7 Ao — A5V TELKWKEE 100V, 3
hrs), Nylon &~ Southern transfer L, UV 7@ X Y
> % — (Stratagene #£) T DNA #[&EE (120,0004] &
&) 1%, Hybridize 21T 7z. Hybridization 2%, **P
1= U7z internal probe #ff L7z, Hybridazation
#, membrane filter 2% L, Autoradiography %
17 7z. PCR products &%, 7> ¥ b X — ¥ —f&H1Z
X OHIEL 72,

mRNA HIE AW 70— BT I L TH
5.

IL-4 sense primer (23mer)
5-ATG/GGT/CTC/ACC/TCC/CAA/CTG/CT-3¥

IL-4 anti-sense primer (27mer)
5-CGA/ACA/CTT/TGA/ATA/TTT/CTC/

TCT/CAT-3%

IL-4 probe (24mer)
5-AGC/CCT/GCA/GAA/GGT/TTC/CTT/

CTC-3

IFN-y sense primer (29mer)
5-ATG/AAA/TAT/ACA/AGT/TAT/ATC/

TTG/GCT/TT-3

IFN-y anti-sense primer (26mer)
5-GAT/GCT/CTT/CGA/CCT/CGA/AAC/

AGC/AT-3

IFN-vy probe (30mer)
5-TCT/GGT/CAT/CTT/TAA/AGT/TTT/

TAA/AAA/GTT-3

R S

1) iR PBMC @ IgE EEA 1 B 1) % IFN-y O%)
3

e B R OFER B PBMC iz 81 2 IgE EE~D
IFN-y O%RIc D&, ZODEE% Table I27R7.

BINT Vv ¥ — % b 2 Wik BRI 0 PBMC i@
B35 IgE EADWTIX, HEWIGE EE131.27+
0.281U/ml (Mean+SE), IFN-y 200U/ml 2L
725 E5 D IgE 131.14+0.291U/ml £ BEMEI S A1z
(»p<0.01).

Df 10ug/ml 2L 72854 O PBMC iz 81 5
IgE i31.02+0.271U/ml & B [gE i L L& EH
= (p<0.01), Df ##E PBMC i IFN-y 200U/ml
EEHMU 7284 0 IgE 120.89+0.23IU/ml & & 512
IgE B4 OIIHEIMNTED Shiz (Fig. 1) (p<0.001).

— FHOVA 220ug/mlgsimL 7238 & 0 IgE &
1.2240.261U/ml TH v, OVA #ll## IFN-y %200
U/ml S 723854 @ IgE 1%1.27+0.331U/ml & fEf]
W PBMC 0 IgE EEE L ZRREHonhroTz, BN
TUNF b ERO PBMCicB 1 3% IgE
EEA I DWW T, Df Rl PBMC iz IFN-y 28U 72
FE W IgE BEOMEITED & iz s, OVA R
PBMC i BT IFN-y I & 2 M&HEEED s h
ipoz,
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Table IgE production by antigen stimulated PBMC after which addition of IFN-y

None IFN-y Df Df+ OVA OVA+
(200U/ml) (10zg/ml) IFN-y (20pg/ml) IFN-y
Bronchial asthma
without hen egg 1.27+0.28 1.1440.29** 1.02£0.27** 0.89£0.23*** 1.22+0.26 1.27+0.30
allergy (n=15)
Bronchial asthma
with hen egg 1.61£0.91 0.95+0.46* 1.23£0.68* 0.85+0.50* 1.19+0.60* 1.00£0.52*
allergy (n=5)
Non atopy (n=5) 0.10+£0.03 0.10+0.03 0.1040.04 0.10%+0.03 0.104+0.03 0.10%+0.03
The value of IgE is revealed by (Mean+SE) IU/ml.
*$<0.05 **p<0.01 ***p<0.001 (versus spontaneous IgE production)
IgE * ok % *
(IU/mI) ™ xx 1 IgE P * | !
2.0 - (IU/mI) *
2.0 W T !
1.0 4
Ag (=) (=) Df OVA :
Ag (=) (=) Df OVA
IFN-y  (—) (+) (+) (+)
) ) ) IFN-y (=) (+) {(+) +)
Fig. 1. Effect of IFN-y on antigen stimulated

PBMC IgE production in asthmatic children.

In asthmatic children without hen egg allergy
spontaneous IgE production of PBMC showed
1.27-0.281U/ml (Mean+SE) and Df stimulated
PBMC IgE production after which IFN-y decreased
to 0.89+0.231U/ml (Mean+SE) (»<0.001). OVA
stimulated PBMC IgE production after which IFN-
v showed no decrease.

w5 . bronchial asthma without egg allergy, [1:
non atopy, **p <0.01, ***»<0.001

BT VX —EESRER 5 F0o PBMC B 1
% IgE A DWW T, BER IgE EAIX1.61+0.91
IU/ml L, OVA 20ug/ml ZHML 725G D IgE
1%1.1940.601U/ml & EEHIHE & (p<0.05), OVA
#l @ PBMC W IFN-y Z %N U 72 8 & © IgE i
1.00+0.52IU/ml & & &1z IgE FEEE O HIHI2 3 D &
hiz (p<0.05) (Fig. 2).

2) HiE#HE PBMC IgE E4£1c 81 % IFN-y OZIR
O HEKREE

Fig. 2. Effect of IFN-y on antigen stimulated
PBMC IgE production in asthmatic children with
hen egg allergy.

In asthmatic children with hen egg allergy, OVA
stimulated PBMC IgE production after which IFN-
y decreased to 1.0£0.52IU/ml (Mean*SE). In
spontaneous IgE production, it showed 1.61£0.91
IU/ml (p<0.05).

: bronchial asthma with egg allergy,
non atopy, *p<0.05

[:

ERODIFEPBMCic B 2 IgEEAE D
IFN-y OZhE Iz DT IFN-y OS50, 100, 200U/
mlico &L 2%, AEkEE REE4LD
WH2ERD 5z (Fig. 3). FE7 1+ & —@B/NED DI
Hl PBMC 2 B W TIE W T D EE O IFN-y 30
wBWTh IgE BEIERD shRhoT,

OVA #lg PBMC 12 81 % IgE EE4~D IFN-y ©
BRI OWTIE, BT VX -2 mERICD»
T, IFN-y OS50, 100, 200U/ml 12> SHREH L7
o5, BEEREEICIGE EEOMFINTD 5 iz
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IgE [ spontaneous
|
2 gu_/ml) 4 Df. (10ug/me) +IFN-y(200U/me)

0 50 100 200 IFN-y
(U/mi)
Fig. 3. The level of IgE in Df stimulate d PBMC
followed by addition of IFN-y decreased by concen-
tration of IFN-y.
. bronchial asthma, []: non atopy

IgE
(1U/ml)
2.0 -

1.0 -

NN

RINIIIRNNNNNNNNNNN —

200 IFN-y
(U/mt)

Fig. 4. The level of IgE in OVA stimulated
PBMC followed by addition of IFN-y decreased by
concentration of IFN-y.

: bronchial asthma with egg allergy, E& :
bronchial asthma without egg allergy, [1: non
atopy

(Fig. 4). —7#, BI7 VA F—2EbzVEEED
OVA #3# PBMC @ IgE A B} % IFN-y D&
WoWTiE, FEBEOIFN-y ImIcB W TS IgE &
EOMEIIED S E» o7, FET b E—EE/NRD
OVA #ll# PBMC it BW T IE W DEE D IFN-y

IgE
(IU/%B)

0.5- {
0.4 J

0.31

0.2

0.11

Anti FN-YmAb (=) (=) (+)

Fig. 5. Anti IFN-y mAb neutralizes inhibitory
effect of IgE production in Df stimulated PBMC.

BINC BT Y IgE EEITED shzho iz,
3) PiFH # PBMC IgEEA 12 B 1F % anti IFN-y
monoclonal antibody (mAb) D%hHE

PBMC iz anti IFN-y mAb (Hayashibara) %10u1/
ml 0L 4°C305 EFE L7, 2 D% Df 10ug/ml
5wiX, OVA 20ug/ml & IFN-y 200U/ml 2¥i0L
4 HREss3 L IgE 2HIE L 72,

BIN7 V¥ — 2R wEEIRIZBWT, PBMC
% Df 10ug/ml i THRIE L, IFN-y 2E0L 4 HREE:
BZ2LIHEOHEEFT IgE 130.284+0.061U/ml T
H Y, ERE D PBMC i 517 % IgE {80.43+0.05IU/
ml I LEBEE/EERL T (p<0.05), PBMC
iZ anti IFN-y mAb % 101/ml ¥A0L 4 °C305> F#E
L, #0% Df 10ug/ml % & U IFN-y 200U/ml %
WML ERRC 4 HEEEEE L IgE 2HIE L7z, IgE fEIX
0.42%+0.061U/ml & Z ONEIZEIE S 17z, WERD
Df #J3#% PBMC ic 817 % IgE EE4~ D IFN-y DI
ZhEIE anti IFN-y mADb OFLE W X VIS e
(Fig. 5).

—FH, BI7vAF—2FEmHEERICBWVWT,
PBMC % OVA 20xg/ml i THI# L, IFN-y 2¥i0
L4 HEEELZESOESE g IgE 130.45+
0.09IU/ml TH Y, fHEIED PBMC iz} % IgE &
0.81£0.19IU/ml itk L EBICEME 2R L Tz
(p<0.05), PBMC iz anti IFN-y mAb %10xl/ml #&
L 4°C300MFE L, FDHEOVA 20ug/ml 2ot
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IgE
(u/mi)

X I

0.5 -

Anti INF-y mAb  (—) (=) (+)
Fig. 6. Anti IFN-y mAb neutralizes inhibitory
effect of IgE production in OV A stimulated PBMC.
(3 : spontaneous, :OVA (20pg/ml) +IFN-y
(200U/ml)

1234

IL-4
(456 bp)

No. Case Volume
1 T.M. (healthy) spontaneous —1.39
2 M. O, (Asthma) spontaneous 210.0
3 M. O. (Asthma) D.f.= IFN-y 74.0
4 IL-4 positive control 2654

Fig. 7. IL-4 mRNA expression of PBMC. IL-4
mRNA was expressed in spontaneous PBMC in
asthmatic child, but not in healthy non atopic child.
IL-4 mRNA expression of PBMC was suppressed in
Df stimulated PBMC followed by IFN-y in asth-
matic child.

12 IFN-y 200U/ml Z ¥ FEfR I 4 HEREZE L IgE
ZHIE L 7>, IgEE130.73+0.201U/ml & Z Ol
FHIE X L7z, BIE7 LA ¥ — 25 HEIRD OVA F
# PBMC 2 81 % IgE EE4A O IFN-y O #lIHI%h R
/% anti IFN-y mAb QOFAE W & Y HiIES 7z (Fig.
6).

(=1 2 3 4 5 6 PC

bp
1357 -
603~ ° b — IFN- 7 (585bp)
30—
-
No. Case Volume P I(SIII\J/I/CmII E
1 A.S. spontaneous 138 3.93
2 A.S. Df.=IFN-y 2941 1.67
3 K. I. spontaneous 349 1.19
4 K.I. D.f.=IFN-y 1850 0.97
5 J.G. spontaneous 819 1.45
6 J.G. Df=IFN-y 4754 1.01
P.C | Positive control 5317

Fig. 8. IFN-y mRNA expression of PBMC. In
asthmatic children IFN-y mRNA were expressed in
Df stimulated PBMC after which IFN-y. Simultane-
ously IgE production were suppressed in Df
stimulated PBMC after which addition of IFN-~y.

4) BEIRO PBMC 12513 % IL-4 mRNA OFIR

s B8 PBMC 12 8 W T I3 R 3 o R %8 T IL4
mRNA OFFENERD & iz (Fig. 7). KEIRD Df #l|
¥ PBMC 23813 % IL-4 mRNA D333 IFN-y &0
& DIEISRS s, —HFET N E—RE/NED
PBMC i 8\ Tk, IL-4 mRNA OFEIZZED >k
Mmooz,

5) EEEDO PBMC 12817 % IFN-y mRNA OFH

B R 3 i D w T PBMC iz 81 % IFN-y
mRNA OFREHE Lz, BRBMOHG & DEFIH
PBMC iz IFN-y 200U/ml Z¥@fnL 4 HREEEZ O
IFN-y mRNA #H &, FRCEE FERO IgE 2H
FELZDfER% Fig. 812m7.

No. 1i% fE # A.S. @ % %] # PBMC @ IFN-y
mRNA IR ZEZRT., Ty b A—F—0D volume 1
138, [EIRFICHEIE L7z PBMC @ IgE {#133.931U/ml ¢
B -7z, No. 2013[F UEERI A.S. 12> =, Df fj# PBMC
12 IFN-y 200U/ml 240U, 4 HEREED [FN-y
mRNA KB E2RT, Ty b XA—F—OD volume 1
2941 & FHH I FEH o E5R L, [FERCHEE L7z PBMC
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D IgE {E131.67IU/ml L{EFL Tz,

No. 31X £ # K.I. @ #& #| # PBMC @ IFN-y
mRNA B E2RT, T ¥ b A —% —O volume 1
349, [EIFFICHEIZE L7z PBMC o IgE f#1Z1.191U/ml T
H-o7z. No. 4i3FCER KL 2o &, Df #liE PBMC
W IFN-y 200U/ml 248000, 4 HREEEERO IFN-y
mRNA | ERT, T ¥ b XA —%—D volume Ik
1850 & EHR I FIR 38858 L, [EIFRFICHIZE L 72 PBMC
D IgE fE13.0.97IU/ml &{EFL Twiz,

No. 53 fE #1 J.G. O #& H % PBMC @ IFN-y
mRNAFEWRZRY. T ¥ b A—% —D volume 1
819, EIFFIZHIE L7z PBMC o IgE Ei31.451U/ml T
B o7z, No. 61xFE UER J.G. 12> &, Df #l# PBMC
2 IFN-y 200U/ml 2400, 4 HREE#EEZO [FN-y
mRNA EHERT, 7> ¥ b XA—%—D volume i
4754 L EBH I RBE R L, R ICHlE L7z PBMC
D IgE fE131.01IU/ml KT L Twiz,

Mg B 18 o Df ## PBMC i< 8 1 % IFN-y mRNA
DFEBIL IFN-y 12 & D BRI D S iz, BRI EIE
U 72 B R o Df §il # PBMC 12 8 1J % IgE & 4 1%
mNy@$MK£DMﬁ@mb6nf

% £

7 b E—MEEEEDO PBMC kB T3, BER
IgE FUAREEDTTENED 5N T 399, IgE EED
FE L 2 OMENIELZ DY A A4 VI ko THEE
NTHRBEZEBHELPIIE>TE, & D IgE EE
DFEER Hizo T, EEDY A 4 A > 5 germline
BB WVIEAWE D IgE mRNA OB 2H|/ET T2 2 &
W2 & o TIgE BEEDOHFHNICEIS L T 5101,

IgE BE&OMFBEE T 2914 v A4 e LT
IL-8'2, IL-12®, TGF:8%, ¥ & ' — &8 @ 0 ¥ 1
CD23 (sCD23) 7z & iz, IFN (a, y) V197207 U3
HiF o s, IFN-y i3 IL-MEAFH D IgE A 2 1E 5
LZENRHIGENT WS,

IFN-y i3 IL-412 & % IgE B4 HEHRC @, B
celllc BT B IGEEEIZT cell 25D IL-4AD B
L, IFN-y 02 KIEHFIT 222, LorLl, —ATH
@%%E@%%mﬁmngLﬁdHA@uﬁﬁﬁ
CIXBEE T 528, IFN-y EADKT & IXBES 2o
Tee T HmELDH B,

IFN-y & IFN-a Z [L-4ic X V583 h % IgE B4

ZHIHEIL, 72141k DEEE SN 5 FceRII OFEH
2HHET 5 C EDEEINT B2, IFN-y 1 IL-44
FH DB cell £ ® FceRII/CD2335 & % fH 1k 4 3
D3 BAER B D2 EREIE L 2 naze,

IFN-y X IL-4 £ lipopolysaccharide I & v & &
N7z A B cell ZBWT & germ-line FEE 2 {143
5., L»L, =ATILATHEE /-t b Beell 2B
mﬂi?ﬁﬂ%ﬂﬂ@%%é NTHLRWD Fiz, b MIBWLT
IFN-y OZHIHlEE B AU ORI OMEETH 2 7
RO RIZE T 5,

PBMCic8J % IL-4 mRNA OFBCEL Ti37

C—MREBBREICD SIME E BEKEE 20D
Tﬁﬂjip RO BN T3, PBMCIiZ B3 IFN-y
mRNA OHBIFIL-4ic LD IIH I3 2 L BBE S
T332, IgE OEAI I IL-412 & 2 BEE%hE O A
O THEMED IFN-y i L 3 HHIBIEVEEL Bb
na,

UL, IgE AW BT % IFN-y OHIFHIZIR O¥F
B L I TR S0 %0,

Cardell 533 HLJE T—XF B % L 7z CD4THERL
& 5 IFN-y TZREQCRE 2 Mz % & IFN-y OFE
EMEE N B T L % insitu hybrydization D 5%
FuTHELTw3, %7, Di Marzio 533~ X
DEME~ a7 7 —Y %2 IFN-y I & D &85
7% IFN-y mRNA ORBE»BH 5, 2D [FN-y O3
WA BT 2 & B2ERE L, IFN-y 2% autocrine mecha-
nism %/ L TRIERGOFAH ICEHb>Twa b L
LTwa,

SEEH S OFREIC B TIE, IgE EE O
L CHEHE PBMC 12 IFN-y 253 % 2 L I2 &
DINHEEIRIIIEE SN D Z EBBEa W, D% D,
Df iz B AE & 7z 8112 B v» T ik Dl PBMC iz
IFN-y Z RN L 72 355 & IgE 2 £ 13 dl & v 7z 23,
OVA ## PBMC i IFN-y 251U Td IgE EAE D
mHRBEsherole, —7H, BINT VX — %2
I AR B TIE, OVARE PBMC 2 IFN-y 2%
L7236 IgE EAOIIRINERE s iz, 7 b E—%
EROBEHEZBWTIE, IgE BAEOMGIEE Y 1 b
A A VKIS PURRREDOKIGBFEAET 5 2 L’
#Eans, 0D #lE PBMC iz IFN-y % %0
LU 7:%& IFN-y mRNA 13358 2880 7. HUERIEIC
X o EHI s/ PBMC 28 IFN-y OEINIC & D &
S WIAARMED IFN-y »33E5 L, IgE EEOIHRIR 2
FKELIbDEEZOND,
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Matsushita 5%2F= 2V AICBWTIFN-y it X %3 B
LD IgE BZEMEIC I BEEHDOH 2 2 L 2T T
w3, UL»L, IFN-y 2 & % IgE B4 4% & IFN-y
mRNA OFF W 3E#E A » 50T, BHiICS
7% IFN-y 1239 2 Kb i3 SN o h 3
ELTnw3,

t MZB1F % IFN-y mRNA O FEBE L T,
Tang 5393 M IgE HE2RT7 b ©—HEEL
D/NRD PBMC i BT, EREORETFDFER
DR S, —F IFN-y O IZE T LKEE & DESE
HERIERL TW3,

7 N E—EEBOFEEIC BT 2 IgE B4 ik
DWW, ZOPFEMIC L 2:&N, YA M A it
TERIGHEDE N EIZONTIISHE S IR ah
BREBDEEZ D,
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Igk PRODUCTION AND GENE EXPRESSION OF INTERLEUKIN-4 AND
INTERFERON-y BY PERIPHERAL MONONUCLEAR
CELLS IN ASTHMATIC CHILDREN

Tokuko Mukoyama, Kunio Ichikawa, Minoru Baba and Takeshi Noma*
Department of Pediatrics, Doai Memorial Hospital
*Department of Pediatrics, Saitama Medical University

In asthmatic children without he egg allergy, spontaneous IgE production of PBMC showed 1.27 =+
0.28 IU/m! (Mean + SE) and IgE production of Dermatophagoides farinae (Df) stimulated PBMC after
which IFN-y decreased to 0.89 * 0.23 IU/ml (Mean * SE) (»<0.001). IgE production of Ovalbumin
(OVA) stimulated PBMC after which IFN-y showed no decrease.

In asthmatic children with hen egg allergy, IgE production of OVA stimulated PBMC and IFN-y
decreased to 1.0 + 0.52 IU/ml (Mean * SE). In spontaneous IgE production it was 1.61 £ 0.91 IU/ml.
(»<0.05).

IL-4 mRNA was expressed in spontaneous PBMC in asthmatic children, but not in healthy non atopic
children. The expression of IL-4 mRNA was suppressed in Df stimulated PBMC followed by IFN-y in as
thmatic children.

In asthmatic children, IFN-y mRNA were expressed in Df stimulated PBMC after which IFN-y. And
simultaneously IgE production in Df stimulated PBMC were suppressed by addition of IFN-y.
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