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Background : T}l\ere have been many iz vitro evidences that interleukin-4(IL-4) might be the most impor-
tant cytokine inducing IgE synthesis from B-cells, and interferon-gamma(IFN-7) might be a main cytokine
antagonizing IL~4-mediated IgE synthesis. Recently some reports demonstrated that IFN-y might be used as a
new therapeutic modality in some allergic diseases with high serum IgE level, such as atopic dermatitis or bron-
chial asthma. To evaluate the iz vivo effect of IFN-7 in bronchial asthma we tried a clinical study.
Methods : Fifty bronchial asthmatics(serum IgE level over 200 TU/ml) who did not respond to inhaled or
systemic corticosteroid treatment, and 17 healthy nonsmoking volunteers were included in this study. The CD
23 expressions of peripheral B-cells, the IL-4 activities of peripheral T-cells, the serum soluble CD23(sCD23)
levels, and the superoxide anion(O, ) generations by peripheral PMN were compared between bronchial
asthmatics and normal subjects. The I1.-4 activities of peripheral T-cells were analyzed by T-cell supernatant
(T-sup)-induced CD23 expression from tonsil B-cells. In bronchial asthmatics the serum IgE levels and hista-
mine PCy in addition to the above parameters were also compared before and after IFN-y treatment. IFN-y
was administered subcutaneously with a weekly dose of 30,000 IU per kilogram of body weight for 4 weeks.
Results :

The O; generations by peripheral PMNs in bronchial asthmatics were higher than normal subjects(8.23 +0.
94 vs 5.00£0.68 nmol/1 x 10° cells, P<0.05), and significantly decreased after I[FN-y treatment compared to
initial values(3.69+0.88 vs 8.61 £ 1.53 nmol/1 x 10 cells, P<C0.05).
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CD23 expression of peripheral B-cells in bronchial asthmatics was higher than normal subjects(47.47 £:2.96
% vs 31.62+1.92%, P<0.05), but showed no significant change after IFN-y treatment.

The serum sCD23 levels in bronchial asthmatics were slightly higher than normal subjects(191.04 +23.3 U/
mi vs 162.85+4.85 U/ml), and 11(64.7%) of 17 patients showed a decreasing pattern in their serum sCD23
levels after IFN-y treatment. However the means of serum sCD23 levels were not different before and after
IFN-7 treatment.

The IL-4 activities of peripheral T-cells in bronchial asthmatics were slightly higher than normal subjects(
22.48 £6.81% vs 18.90+2.43%), and slightly increased after [FN-y treatment(27.90 +£2.56%).

Nine(60% ) of 15 patients showed a decreasing pattern in their serum IgE levels after [FN-y treatment. And
the levels of serum IgE were significantly decreased after IFN-y treatment compared to initial values (658.67
+120.84 [U/ml vs 1394.32 +314.42 TU/m}, P<0.05).

Ten(83.3%) of 12 patients showed an improving pattern in bronchial hyperresponsiveness after [FN-y treat-
ment, and the means of histamine PC,, were significantly increased after IFN-y treatment compared to initial
values (1.22 +0.29mg/ml vs 0.69 +0.17mg/ml, P<0.05).

Conclusion : Our results suggest that IFN-y may be useful as well as safety in the treatment of bronchial
asthmatics with high serum IgE level, and that i pive effects of IFN-y may be different from its iz vitro ef-
fects on the regulations of IgE synthesis or the respiratory burst of PMN.
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N 2 Hodd= cytokine 024 VP 2835 AL de=
A& interleukin-4(IL-4)2 224 ¢loH, inter-
)RR AL kgt Wolat Bad wedelo] 9 feron-gamma(IFN-y)& oje{gh IL-49] #4-& 2

o A4 HEomA, AE raAAA Y WAL ke Aoz gEA AT, old dEiMe HA2 =
Bo B8s] tsty] A% A7 843 dgEn WA d=astrledrd A4 fFdFetdTad
Atk Z1@A Al o) g, B, At A IgEZ} w2 78RR Exet ASFT BAE
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E& ez IFN-y N8 & ¥, in vitro dA
Z335 ule} gol IFN~y7} in vivo dAE 1L-4 o)
M IgE BAE AAsteA 89 1 dy 333
Q! YA A5 aHE JeEpEAd dis) sl §
3, g8 E43E JAsl X dg
in vitro &} 759} o}FA e dsM s gadst
et

chal 3
1. HAchy

Z1EAEA o2 2dolde] ARE e W] Qe
1841004 654] Alole] BalE2A, ¥ IgEr} 200
IU/ml o}’goln, A7+87 §9& 2HRojuAe] &
gko] o] prednisolone &2 §4ksle] 8124 10mg
oldE FXsHe Fol® UHEAQl RaFA el oslE
REd x5S ANPLFY) IFN-y Fojd Ja A
ARAL-S Jepdd 5L Aleld S0 (EAF 3214
; BEEE 48.1+£1344), oAb 189 ; Hudy

42.5+16:34) & dier sigoh. 71exH 9o
tE 3E71AE, A 28, 13Ed, 4448
4 EFFTOl UMY, 4Fold 34 3§ 7
HFe] AND FAEL A ). FYuzEe A
73 vulgax 179 (A 119 ; 799 28.6+3.
7Al, o3z 678 ; BFEH 26.0£5.14) 2.2 8t
BE dARIENAE vlE] & dddTe) FAE 35
8 Ak, £8¢ e AT o FYME o)
F3le] olel] MwstAl s}t

2. Sy

S 7 AUES 998 Adde] 2xgd 0y
79 0, A%, ¥x¥Y PeME (mononuclear
celDY CD23+ B-4&de] dd=, AW solu-
ble form CD23(sCD23)2 5%, T-A4&dY2] [L-4

activity & 243190, 1% 718424 BAsd)

+ 3¢ <2 22 10,000 U, 50,000 1U, 100,000
U] IFN-78 Al Bolale] 19 ¥ 28% =9
AARAL e BAS ¥, 2] Yshla agm
ARSo) B AZFZ 30,000IU8] IFN-y (&)
AL AEYE 437 Y Fs)h FAREIGI 42709
[FN-y {87} 988 $AES Yoz dxsie] 47|
AYEZ WM ol WHEslel NEATE Wms)
don, Aoz IFN-y N2HEE 84 IgE
B5 9 S|l Aekle] i wSo)y 7l@A] Fuivige
Zxstel vlm gAY IFN-y X85 398 &
o ATe NBASRAE A2H G2y Lo &
dx8-2 A AAEY 8-S FAAAT.

3. AEYy

1) AgA g 9 87171

RPMI 1640 medial= GIBCOdIA4, FBSE Hyc-
lone9}~}, Histopaque, superoxide dismutase
(SOD), phorbol myristate acetate(PMA), phy-
tohemmaglutinin(PHA),
formyl-methionyl-leucine-phenylalanine{ {MLP)
& SigmadiA, anti-Leul6-FITC 2 anti-Leu20
-PE¥ Becton/Dickinsono||4], EIA standard IgE
= dEo] MBLeJA], alkaline phosphatase-conju-
gated anti-human IgE+> Cappelolla] Zbz} ql3t
of Alg3l9t o, monoclonal 3-5-14 anti-FceR1
= dE Osakadi®e] Dr. KishimotoZ 3¥ 7)=
dho} AR2-3F5r}. Fluorescence activated cells can-
ner(FAC- scan)& Becton/DickinsonA}l #AE-&,
ELISA autoreader+ DynatechAl AE-& 72} A}
S3k4ch.

cytochrome ¢ H

2) gxydozxy A E g oYL e

Boyum® 9] W& heparin A2l¥ 30cce] ¥xA
HE 22 Ficoll-Hypaque( 8% =1.077) density
gradient separationg ¢}l BEajsigit). AE3
oz dojd dEAxe 0y #7= HBSSE d%
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o} (suspension) & TE 0, trypan bluez g4
sl 7 HNEES] AEE (viability) S aEstu).
B A7 AgE 7 AEES] AEEE BF 95%
oloigit.

3) CD23 wa¢ 913 B-dade] &4

Abghe] Mk (tonsil) 22 & Zobr F2]3 FHAEE
sheep-RBC rosetting & 23] 3)sled T-42de A
7% &, adherent cell plated] FEAA A
o 24 £ B-A4EdE Atk €oj7 B-At&d
9] %+ anti-Leul6 % anti-Leud 2 FM3le] £
At 95% ol €& R

4) YY) 0, Y45 3%

@ " 1 (modified Absolom’s method)?

fellA 23 oEdy  dedoz  Fig
Effendorf tubed] Z}z} 1 x 10° celle}] =& 223}
3, 7% ¥ tubedE 10xg/mle] SODE H7ksted
blank 2 ARElch. ke 7} tube(blank tube 3
)& 37C FHzAAM 287 viFAD F, 7} tube
o 1.0mg/mle] cytochrome CE& A7}sl, oloiA
blank tube®-g A|¢J8F voix] tubedt 107° M
PMAE, 2} blank tubeolji= PMA A HBSSE #
7hsted, ThA] 37°C FARAA 2083t wikstart.
theole 7 tube 58 E-80l 387 WAFIY W&
ZF9A711, 4CAA 6500rpmeoz SEIF AR
3le], Z tubed] AFZHE 12 Iml cuvetted]] &
A B2 ¥, spectrophotometer 2 550nmolHe] &
F=E sk ggdTe 0, AAseS &
test sampled] &F#%olA blanke] FH-E #WE,
cytochrome ¢} extinction coefficient 21.2-8
3l nmol/1 X 10° cells& FA|slHc}h 2 ZAnpAle
FRUYY FFEo2 Yehigict. '

@ Y 2(modified Sedgwick’s method)®
96-well microtiter plated] well® 1x10°5¢] Tt
HH2E BE3lo], blank wellols 20pg/mle)
SOD& sz, d&ddrel 0, Adfelss ¥

517 48 wello= HBSSZ, VA test wello]
= gy 8449 PMA(1.O0pg/ml) E=
fMLP(107° M) & 717 374 %, 7} welldll 1004
M cytochrome c¢& #H7}gled, FA] ELISA
autoreader& o}g&dla] 550nmolMe] FREE &
Aak1, WA 5% COy/air incubator, 37°C<lA 8f
oFslAAM, 10, 20, 30, 608 22} FFLE F43}
drh. G 0,7 A5 2 test welle] F%
%9} blank welle] FZ% 2bo](Aso) & FAIBFSATH
2t AFA e FEAY] Ao Velhct

5) CD23+ B-4% ¥z &4

CD23+ B-4&de ddnys D28 dONE &
& gxzxdogRe ¥ B-4E4EE pan B
marker?] anti Leul6-FITCg¢} CD23 marker<!
anti Leu20-PE& o]gMele] FACScano g &
A3k, CD23 positivity = total B-cellzoA
CD23+ B-celle] HE-&Z A4St

6) ¥3 sCD23 =9 &%

96-well microtiter plateo] monoclonal 3-15-14
anti CD23¢ coating antibody® F-2FA17A 4°Cdl
Al overnight incubation A1Z1%, 2} ¥4 sample
& 2u) == SR gAste] Frlste] AdeellA 24]
7+ wreAjFck. o]oJA]  secondary antibody$!
alkaline phosphatase conjugated monoclonal
MHM6 antibody(anti-CD23)& ¥} bindingA]7!
%, substrate?] o-p-nitrophenyl®2 ¥r&A|AA,
410nme} 450nmoj4] ELISA autoreader® &%
=8 FA8U

7) 84 IgE ¥xe] 34

sCD23 B5 &3¢} 22 ELISA wWo= 43}
gom, coating antibody 2= 1 : 1002
monoclonal anti-human IgE(HP 6029)& A}8-3}
o1, second antibody2% alkaline phospha-
tase-conjugated anti-human IgE& AM-3HT)

il
ton
2
e
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8) T-A=H2] IL-4 activity &%

10% FBS7} wighs RPMI 1640u)=]ol Wz ot
FHE(2X 10%/ml)E B30, T-A2H mitogen
¢! PHA(Sug/ml)s} PMA(10ng/ml) & 378ty
5% CO,/air incubator|*] 37°CE& 48~72A)7F Hl
¥ T, ol YAEEsY T-432d AHHY(T-
sup)E ¥Ah. ol T-44F & mitogen F7Igle)
ST uE F ARl A AFAE
gz &9 (Control-sup) o2 d}lgct. 2+ A2
yle] IL-4 activity= CD23 expression assay & o]
£3lo] P oz S, Hds) a9k A
Zo] Arzz o vie B8 B-Ar&dd Control-
sup & T-supg 27 Z4Az&d f==e CD
23+ B-d&de BHEE FACScang o)&3k
F4stgict.

9) 3|2ele)] g ulKolx] 71AA FAnkg-e) &4
EFEE sl 713A6-2 A8 (Chai's method)
o8 &Asly o, FEV, o] 71AAlq] nl&) 20% 2+
A8 2 E9%sZ(histamine PCyx)E semi

-log paper’Joll A F&tct.
4. ZnEM 9 87

A IFN-y g4 B41a} 718344 gxjzte)
2 3}o]Z unpaired Student’s ¢ test® 73}
1, 7l3AAA #AEg e IFN-y X535 §
HE FAHAAPL € 32 EUe 474 upg ol X
EA%e] WslE paired Student’s ¢ test® AR5
o}, IFN-y Agd @& ddEsds 84 E 5=
% histamine PCy0ll thet 224417} Al EIY 8
gk o $A5den, 4zbe] 3¢ IFN-
y A8F 84 IgE =7 g2EE 84 € hista-
mine PCy7} 37} 8x9] vig-& @3t 7
zkel 7% BAA FAde P 3 0.05 ostE sk
o}

o

5

oo‘

424

Z 1}
1. chsiTel 0, MMS

1) 7182344 gxte] vyaTe A9 vy
vls] 0, AA%o] FstAl Bt (8.23£0.94 vs
5.00+0.68nmol/1 X 10° cells, P<0.05, Fig. 1).
2) IFN~y X&8% FHo] 71534 7oA H4 &=
5% Yo, IFN-y g o& oy 79 O,
AeS HsE B R 29, ART 3T
0, AA%eol dXsH F2H8e g5 UJTHB.61
+1.53 vs 3.69+0.88nmol/1 X 10° cells, P<0.05,
Fig. 2).

3) 99T dFARe) wE 2AEQd 0,7 BT
3 PMA £& {MLP #=9) 9% 0, 445 &
A9 dolx, Azt 2 OgRT A4 F
Fohs Agle] IFN-y 28371 54 vis| o
T O, AA%o] Badhs AFE RAFUAT
(Fig. 3).

1 W =13
Mean t SEM

(24

L]

e 823094
P <0.08
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ofe

Superoxide Anion Production by PMN&(anVl!ﬂlctlls}

.
.
§-4 503068 ?{ o’y
[
L]
.
.
»
0 T T
Normals Asthmatics

Fig. 1. Comparison of superoxide anion produc-
tion by peripheral PMNs between normal
and bronchial asthmatics
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Mean £ SEM
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8.61 £ 1.53

3.69£0.88
P <0.05

Superoxide Anion Production by PMNs(amol/1x10 * cells)

0 L T
Before Tx After r ~IFN Tx

Fig. 2. Changes of superoxide anion productions
by peripheral PMNs after r-INF treat-
ment in bronchial asthmatics

2. CD23+ B-43Ho| Wix

IFN-y Agde] 718284 gxte] 22y CD
23+ B-42de] ¥ E 47474£2.96% 24 A
4ele] 31.62+1.92% B} GA3] Edch(P<0.05,
Fig. 4). Z12jv} IFN-y X8% 33 #AAb} 7bssld
9 1599 FAEL oz AaAFe] Wils B
e 29 uide ¥E Jehixle 4t
(Fig. 5).

3. gAY sCD23 &

IFN-y xgde] 718x44) $xbe] " sCD23
FEE 191.04123.3U/mizA AAele)l 162.85+
4.85U/mlo|) vj&j tha # 7338 EATHFig. 6).
olF IFN-y 8% F274 7} 7Hsslyl 1799
WS ez BASE Ho, 119 (64.7%)
A IFN-y A5%d] €34 sCD23 F=rt a2
o, FEA o2 E IFN-y A8z 152.86+18.04U

/migy AHo| A8F4) 140.95+16.90U/mi=A &
Aoz §o5tAE Yokort tha ZasE 2AY &
vehdch(Fig. 7).

4, T-AHHol IL.-4 activity

Z1#AHA R Al 254 Control-supk
the T-supe] ARRZ A £e]g B-459e] CD
23 ¥ E €943 Friage, ol2A T-459
9] IL-4 activity & 713302 13 5= 9l o]
2] T-supd] IL-4 activity= A4l via] 712
A gRA ta we BEE 29Ed(18.90
+2.43 vs 22.48+6.81%, Fig. 8), IFN-y X8%
Z1dighs gl 27.90+2.56% 2 23518 Z7EE= A
g Byri(Fig. 9).

5. 83 IgE 5=

IFN-y 8% 9% IgE 529 4744} A=
Qe 25 15%HEH, ©lF 9% (60% )M
[FN-y A8% 84 IgE v57} Z4asided, A
Hogk [FN-y 28Ho] 1394.32+314.421U/ml
e Aol IFN-y A& o] 658.67+120.84IU/ml
Z RolstAl ZAFHJTHP<0.05, Fig. 10).

6. sl~Ello) ChEt BIKOIH F[RIX|ZRIS

IFN-y Ago] u& 7|@x|#eigkeo] Wgle 2%
1278¢] gxofl A BRI, olF 10 (83.3%)
o)) IFN-y X8% histamine PCy 5X|7F 27}

oy, BAFe2% IFN-y A& 7o) 0.69:£0.17
mg/migy Aol IFN-y H@Fo] 1.22+0.29mg/
ml2 foatAd FrhsEe 278 RaFuHP<O.
05, Fig. 11).

N O
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Fig. 3. Superoxide anion production by peripheral PMNs before and after r-IFN treatment in

bronchial asthmatics

; spontaneous(a), 1.0mg/ml PMA -induced(b), and 1 X 107* M {MLP induced relese(c)

LA

Z1#A A2 0] B 2 HeE)E g Bgsie] o}
2 goll ARAL AEg BT 7Aool FFs] BrEx]
2] @3 Y 4Rl aydx Bt IgE wis)
A G V1B B8 g ErA 71gAA
2o} Wilof} 71 Fad vido g @A JIgsn
Ack. A AEE A3 FEe A=
cytokineo] @G F4lo] FFHUA, 7EAH4S
X oy geEEr4 dfeMe F2 E 34
2 zAof @ojsh cytokineo] BdF AFEo| Wol
HusEn gick. @7 Th2 cell2 55 2ujgE=
IL-4 & IL~67} 32 B-cell2%E IgE #4& &
E3h= Aom @84 glow, Thl celldx £uly
& IFN-r [L-49] &8¢ 233} IgE AL o
Ak Aoz delA Ak . ol i FARE

IgE7} we gyarsgd 713x1d4 #xke] T-cell
cloneE& FArele] T-cell cloned) vjaf 1L.-4 84 -
o] Z7hEe] 9 b, IFN-y A% Zas
ths 21gl, olEe] 7IdAd U IL-4 mRNA
& 238t HE49 IFN-y mRNAE HEskE 4
EgAtoldls A2 GARIAIE Yepdits 23§
& B o, mg dEEsA 13AEs 81
o] B2 9 7AAHZAH A= CD4+ IL-
2R+ T-cell R IL-49} IL-5 ¥E7} 50| glo
o, o]gg T-A&de] 8Asl= CD23+ B-cell
o WA FEIAE BolE AoE ¢¥A U
2 ATz 7184 8xk= E% CD23+ B-
celle] H=r} FA<lel vlE] AA3] EUE ¥ o}
Yz(Fig. 4), sCD23 T E¥ £& ¢S By
w(Fig. 6), T-A&N9) IL-4 activity® A1}
T-g&do) vjgl] & H8e B fri(Fig. 8). 1
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70 Mesan £ SEM
E;
2 804
=
-é 47.47+2.96 P<0.05
2 50+
£
=
£ 40
2 31.62 i 1.92
]
4 o
2 30
+
-
a 204
3
=

10

0

Nofimais(n=12)  Asthmatic(n=40)

Fig. 4. Comparison of % CD23+ B-cells in pe-
ripheral blood between normals and
asthmatics

v} 8% IgE ¥%, CD23+ B-439e] 2gx ¥
sCD23 FxAfole] o' JABAE 2 = g3
t}(Data not shown). o} % IgE ¥59 gles}
T AlIEE9] CD23 gEo] 7|AAA4] IEAME
¢ £ ArRBReE ez Az

olgidt A7 ANEE EUR st o= IFN-
7E 1gb7} & ¢¥2r] dge] X8 o)l&stuat
e WA A=t ol FolXa it} & B o8}
B IgE7t B8 R HRQ BANEA FN-y
A8E A= 29, d4 8% IgE == 294
24 kg E B 1A YA dA43E &
A& Bied 2 A8 7R diside 991 9
TRl BT}, olef tigk 1A Ao sal gy
714 718AEA 9 gEEryg v SxEe T-
sup ARl Hjs] #AAs] %& IgE-inducing
activity & VFER|AIY, olET wiRe xS T
-supS AARIA Aol Holx Geths in vitro
AHEIE & -’F‘ QeH, o] Bae) o3 g4 8
AES 37%"11*1% T-supdll 2Jg+ IgE-inducing
activity 7} anti-IL-4 antibody9l] o}8] A=A &

100 -

n=15
Mean £ SEM
75 | :__’—’;:—3
& &

53,472 518

50 4 LS

% CD23+ B-cells in peripheral blood

25 4

c =
Befere Tx

T
After r-JFN Tx

Fig. 5. Changs of % CD23+ B-cells in peripher-
al blood after r-IFN treatment in bronchi-
al asthmatics

g}, o] T-sup?l IgE-inducing activity7} &
dez714 dge 257 9 A g & 5 Qe
o, IgE &4 2 ZHo| IL-49] JF& dAYge= ¢
g 71do] A& FE AT AR aolet B
oy, e olBe AT EANME in vitro oA
4% Ux gy M xe] IgE P45 IFN-y
ABF @A) gagel FHHUT

H IFN-y& IL-4 wi7jAd IgE 8L Ale=
ALE JERAD, in vitro A RXEY TiEY
T R SN o] 2T FAANEE YAE TV ER
oljg}*® Leukotriene C4(LTC4) EH|E VA7)
'™, B-adrenoceptor 752 YAk FEE e
Aog Bugo] Uk, Ed /WA el E
Z o 71 BAAZA ANl = IFN-r9] w27} 84
Qlofl wig) Frhslo] Ju'?, HAFAke] TH| wjet
3% [FN-yeo| o) Zadts Hugs glom'®,
B s A Agate] B2Ed QUdE
= 244 3xe) daA o= g IFN-y Fu7t
dexamethasoned] ojsl JA|HA] Le=vis Hux
Ay, oleidt AN EL B IFN-y7t 239 7]
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27}
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Fig. 6. Comparison of serum sCD23 level be-

tween normals and bronchial asthmatics

VAN QAo BA” TP e ANeRe 23
2 AZvdn. b IFN-7& 7|8A349) AR
AHgeheEdls B 2430 slan, 44 9394
IFN-y A87} 35202 ofd ZaE 28 2dA
of theide 5srIvt FEt. olgh 2 ojfrellA
AA dAz IFN-y& 71@AHYe] Az A
YRR de giglen, T ScholzBo] 303
o 7lAARY FAEE oz IFN-y A8E 8
o, IFN-y X &% ¥¥27] sfiuee dA3] 34
HAAL gl gy ZlaAeEe sAEA o
k& Bag Aol waolgint. wWEbA £ QAT
T Erh g2 7EAAY 8458 Wtez IFN-y
A8E slo, ddA ARPr ohet HA in vive
oAlA dolt AR whgo] Wzt ¢ [FN-y g9
TARLE AHJND YT SN E B4
o vzl JEsel AT T2 FEIATHS HAlA
2 9n7t Qv B4 A

£ ddT 23 e Husyks oa 2,
IFN-y A8F 60% 2] A4 8% IgE F=71 2

400 -
n=17

Mean SE‘\l\

200 -

L
[+3
(=

152.86 & 18.04

Serum sCD23 levels(U/ml)

140.95 £ 16,90

100

0 B

Before Tx After r-IFN Tx

Fig. 7. Change of serum sCD23 levels after r-
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Fig. 8. Comparison of IL-4 activity in control-
SUP and T-SUP between normals and
asthmatics (analyzed by CD23 expres-
sion from tonsil B-cells)

Control-SUP : culture supernatants of
peripheral mononuclear cells stimulated
without stimulation

T-SUP : culture supernatants of periph-
eral mononuclear cells stimulated with 5
ug/ml PHA and 10ng/mil PMA

&3 [gE7 £& olE] #AES o g plasma-
pheresisE F3le] % IgEE AATNE, AzhiEz
IgE 3 IL-49] 35k ¥slE. S E 2, IgE
9] BFFExE 3~54d 2A x&How Zvlyol
28] T2 ARFHeH B, [L-49 d35%
© YA e sERte g fR|EE Ao FAE
o, E ThE B ofstd olEw SN 7}
g 9289 B-AEdel CD23 Hddls T-43%
cfote] AT} FEAGo] ByrHo g FLY, olF
258 sCD2371 #vlge e T-45d4:= 73

& SY4Q AR 7149 ofs) 2APE oz A

40 -
] Before Tx

Y22 After r-IFN Tx
35 -

37905256

?///

30 - 2248+ 2.56

25

20

15

- TI2:065
1 0 7402082

% Expression of CD23+ B-celis by each SUP

Control-SUP T-8UP

Fig. 9. Change of IL-4 activities in control-SUP
and T-SUP after r-IFN treatment in
bronchial asthmatics{(n=35) (analyzed by
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