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The difference of interleukin-4 and interferon-y production of Der p I
stimulated T cells and effects of immunomodulator in house dust mite
sensitive atopic and non-atopic individuals
Jae-Won Oh, Ha-Baik Lee, Yong-Hoon Chung*, Yong Choi*, and Mi-Kyoung Song*
Department of Pediatrics, Microbiology* Hanyang University College of Medicine, Seoul, Korea

Background : Allergic diseases are characterized by immediate- and late-phase reactions to var-
lous allergens by the selective activation of a subset of CD4+ T cells. In response to allergen,
T cells isolated from atopic donors are biased to low levels of IFN-y and high levels of IL-4,
and vice versa by T cells from non-atopic donor.

Objective . The aim of this study was to evaluate the patterns of IL-4 and IFN-y production
after Der p I stimulation and the effect on the cytokine production from T cells by budesonide,
disodium cromoglycate and cyclosporin A in atopic and non-atopic individuals.

Material and Method . Seven Der p | specific atopic and 7 non-atopic individuals were selected.
We decided the 50% inhibiting concentration of each immunomodulator by lymphocyte prolifera-
tion assay, and measured their effects on the cytokine production in vitro by intracellular 1L.-4,
IFN-vy staining and flow cytometry.

Results and conclusion . There was significant difference on stimulation index(SI) of production
of IFN-y as well as IL.-4 after Der p I stimulation between atopic and non-atopic individuals
(IL-4; 1.57£0.7 : 0.98£0.2, p=0.026, IFN-v ; 1.45+0.5 : 0.95+0.2, p=0.048). The synthesis
of IL-4, and IFN-y were significantly inhibited after the stimulation of every immunomodulato-
rs in atopic individuals, DSCG couldn’t inhibit IL.-4 and IFN-y in nonatopic individuals. There
was no significant difference in the inhibiting effect of these immunomodulators in both of
them.

Key word : interleukin-4, interferon-y, budesonide, cyclosporin A, disodium cromoglycate, atopy
N o= g 540z @n, o wee T Yy, B9
AYAQl dlar|e 27l 2 3] 9 gk CD4+ T =T &, T helper (Th) HZo¢]

2 97 VIAMAY GAHESA(KOSEF 961-0711-068-2)8) 4l S8 o1 F iz &,
FAAR: e Lokst LA
A4:099 19 219,  B34:99 44 279
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3 z2ds™ 543 Tholy €=+ 2383 &
‘4 8tol| we} cytokinese] A B =T H &
HANEENA TS 7HHL3 olETY HEe]
AEE HAEHQ o] yeh €. oy
T fEre EXE gd=r] g disl |
Auke-& Jepie oty x¢} kgl gle
HolEA] e T A2 7 U T 3=+
ol el FX} M Ee] A il FEAHo =R
7t olai =3 & ot

H 103 ¢ murine CD4+ Y X 37} cyto-
kines& A&, 1 Fxl=Els 549 ojet CD4
+ T Y=3= Thl ¢} Th2 ooz ERHTH
I EaE o|F HAAA Y gl F8.E 7]
At 2 AR 7w et g2 FEol ¥
AA e FRAA7 HAdh Y. CD4+ T =+
© GE 279 YT BAV} o g A
QeH o] F Thl HEZFE AAE RN
F2 B, Th2 §27E FA1E A&
Ao 7= 9L 3h=d], Thl §=Z= interleu-
kin-2 (IL-2), interferon-y (IFN-y), 8|3
tumor necrosis factor-8 (TNF-8) 5& 24)3}
1, Th2 Pz 114, IL-5, IL-6 5& EH)3}
o, IL-3, TNF-a®} granulocyte macrophage
colony-stimulating factor (GM-CSF) $& %
NI B5 A 5RH o7 FHjECY.

2E|Ro|EE olEWA HA#e] A g QoA
7V 29 FAAZ o] 8H T e, A
WellA @588 257 ol E4t hAE Y
AT BHE A SR, AN} AT pri-
ming} cytokines R 71El wi7jA] FH|E A
3, T dxFe] FA 0 &5 A &
X Aoz @A J. Disodium cromo-
glycate (DSCG)+= H|¥H £9] F4]8 A3},
Axetg Ao zA wiAHERE A
o, AN U2EYM T 2P [gEe} 1L-4
induced IgE 343& AA3h= Aoz ¥3A )
t}87, Cyclosporin A (CsA)E 783 HY A
A2A G717} HivA Eo|A 9] leukotriene

C4, prostaglandin D,2] £u]8 A 319, [L-2
gene transcriptiong Wajsle T =3 A&
A= Aoz LA At

3, 318 HAWURX A =7 (Dermatophagoides
pteronyssinus)¥= 7V¢ &% FF dHEAo=
27 JRIAAPY F 80%dA Fd wF
€& Jeiix glew o|F Der p 1 o] 7V &
83 delERe s vEA)a ok

£ AT JEAR s #NE ofEs]
A gt Al whgo] gle HlolERAd dExF
o] CD4+ T dz=7¢] EA47 988 Wl
24 ok 3 YElEr| A A5 AMgSe
FHFAE kol M| dd dE2 v|AE Al
A (budesonide, disodium cromoglycate, cyclo-
sporin A)d th§t olEw|TH H|olEHF 7]
CD4+ H=ZTF olgEe A A zejs
Thl (IL-4)3} Th2 (IFN-vy) ¥3Z59] cytokines
Bu)g 2gsle) $HsA ST

g d

1. CHAb

52%9) 4 27)9FgxAgolvt RAST A
AMY $H8 AR R 7| (Dermatophagoides
pteronyssinus)dll W& H L= AEE
&3 AE B2 7 (11-214) € ARAF =7
Eo) olENFo g A3, gHEr|Age] I
Aoy} sflee] gla, Y =79 Az E
4 % HAFZEY B HAMS ZR] 78 & vjo}
ENF (11-304)) o8 AA 3Gt (Table 1).

2. YER o =F AU B4

Zr B AA 40cce] UxENE heparin 0.
05ccel] 4301 cone tubeo]| ANVF F L2 YN
A3 (peripheral blood mononuclear cell;
PBMC)¢} ko] RPMI-16402 4], Ficoll-
paqueE 20ccE ZAIAHA Hrbsta oA
2,000g2 3027t 9 Relsld dx¥ o
8 ¥ 32U
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Table 1. The demographic features of atopic individuals.

Patient Age Sex Diagnosis S(eIrILJJ;n mIIJg)E positive skin prick test

A 21 F AD, AR, AC 675 Dp+++ Df++

B 14 F AS 481 Dp++ Df+++
C 15 M AS 308 Dp++ Df++

D 11 M AS, AD 472 Dp++ Df+++
E 13 M AS, AR, AC 436 Dp+++ Df+

F 14 M AS, AR 599 Dp++ Df++

G 15 M AS 4500 Dp+++ Df++

AD: atopic dermatitis, AR: allergic rhinitis, AC: allergic conjunctivitis, AS: asthma.
Dp: Dermatophagoides pternyssinus, Df . Dermatophagoides farinae M: male, F': female

olF oA 10&7 33] 5002 YA F
&) A3l trypan blue2 AEF AHETE
24590 2 dAeRe wxEd g
243 BY=8 VY] skl XTT kit (Bo-
ehringer Mannheim GmbH, Mannheim, Ger-
many)& ©|&3l G FAYE AT} well
2 A EF7F 1x10° 7F §A 8k, XTT (sodi-
um 3’-[ 1-(phenylaminocarbonyl)-3,4-tetrazo-
liumJ-bis (4-methoxy-6-nitro) benzene sul-
fonic acid hydrate in RPMI) labeling reagent
1mg/ml, electorn-coupling reagent (N-meth-
yl dibensopyrazine methyl sulfate in PBS) 0.
38 mg/mle& z}2} 50ul, 1ul® H7lsled 5% o]
Aspes wiekrlel] 724170 wiokd F ELISA
readerg o]£3} 450-500 nmE FTAHEY
< 335K

3. Der p | B} HYpigN|e| %X 5L HHY

AE A6 tist HH 3=& 3] S8k
Z AHHBAE 2 10814 F4slo bE FE
2 petri dishdll 5% o]itsteta w7l 37°¢C
vl oF8 48417t AAJEl trypan bluez A&3§h
Axel & FAsN iz vlastd 50%
o) Y 4 Y& BE (ICu: 50% inhibition
concentration)& H% %x& Asgct. HF

budesonide®] IC; & 2.3x1077 M, DSCG<]
IC50& 5.4x107% M, CsA9] ICs& 8.3x107°
Mo|lt}. HRAR=E7] 328 Der p I, #
70720, Allergopharma Hoachim Ganzer, Ger-
many)< old HYAM HLE F=& Fud
o 100)8 =& & APl A2 HEE
& g 23 HF F=E 10ug/miz 2A3}
ﬁql(x\l)'

4. Der p | B} HABE| SOl 28t T 2l=7
X3 2 ey

Streptomycin¥} gentamicine] 8% 10%
FBSe] RPMIe] M ¥4 1X10%/ml %2 5 ml
4 Petri disholl €] 37C, 5% o|Atslets Hj
o}l 48417 vl kslitt. Recombinant 11.-2
£ 10pg/ml =2 78t & 2} dish¥lg Der
p [ (10ug/ml), Budesonide (2.3x1077 M),
DMCG (5.4x107* M), CsA (8.3x10 M~ 6)&
Wi, HETe R HMEAE 9A g FASE
< HEA

T fz7o] #8AsE 93l PMA (Sigma,
St Louis, MO, USA) 50 ng/ml, Ca inophore
(Sigma, St Louis, MO, USA) 500 ug/ml&
Wolal 3A1ZE v & & 1At 429 ¥ Bre
feldin A (Sigma, St Louis, MO, USA) 10ug/
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mlg& 7}l 2417 v gt MEE A%
¥ 300g2 10%7t 23] Y43l MEE A
H3 & AEFE Ao 7 welld 1x10° 749
AZE YA

5. MZU A4 3 FHEZEN

1) ¢y

G2+l ;. Dulbecco’s PBS without Mg or
Ca, 1% heat-inactivated FCS (Sigma, St
Louis, MO, USA), 0.1% (w/v) sodium azide
(Sigma, St Louis, MO, USA)€ 4jo] pH 7.4
2 uPE F 0.2um FHOE AFAF F 47T
BAEAT.

TA%ENY: 4%(w/v) paraformaldehyded]]
Dulbecco’s PBSE W1 50°C water batho] 3
I =9 & pH 748 wAsT 4°Co EASIH
=3

EnghEol: Dulbecco’s PBS, 1% heat-inac-
tivated FCS, 0.1%(w/v) sodium azide, 0.1%
(w/v) saponin € 43°] pH 742 A3} 4°C
of Bty

2) Ax 3T Ay Y a4

1x10° M¥ 3 100ule] FNS3HE Wi,
fluorochrome-conjungated monoclonal anti-
body CD4 (Pharmingen, San Diego, CA,
USA) 0.5uget IL-4 == IFN-v¢] mouse
anti-human monoclonal antibody 0.25ug
(Pharmingen, San Diego, CA, USA)& 4o}
FogFA oz 250g YAEE] MHE 23] HA
g ¥ 100uls] 1P SFHE Fol 4CollA 208
7t vortex$} pipetting©. 2 HA3] 440 4CollA]
14412t B3% &, FogFHo 2 23] Al ¥
pellet& RFE0] saponin®] §l+= PBSez &3}
3] §HE EA7] (Beckton & Dickinson,
CellQuest™, San Jose, USA) 2 B3]t}

3) AF= A)4=(stimulation index)<]] €%} 8]

HAHEA A= 2 FAIE B4V A=
EH g9 CD4 (xF)9t M EW cytokines (y

#)o] BT Yoz Uehts % gated e T
Bk o] ghe AT T % gated gho=
ol AFA5E Falel 2 £ vmdch

Stimulation Index=% gated value of immu-
nomodulator / % gated value of non-stimu-

lator

6. 4 X2l

BE ge] BAIAEl= SPSS version 7.5 for
windows& ©]-&3% 1L, pgkol 0.0571 ¢
BAZZE ool e Aoz 7HFdiyTh
olEn| 3} vlolERAF7te] H|IE Levene's
test for Equality of Variances, t test for
Equality of Means& o] &3t} ¥EAo] <
3} cytokines¥H]e] Zt F ¥|i=ANOVA (anal-
ysis of variance)& o]|&3lgon, RE Ze

P+ EEAUAZ H7sA

a4 q
1. YHX|Z=7ol| Z=jE ot=Z|ED} HIoIE
I|Z27e| Der p | X}=20ol| 28t IL-4, IFN-
y Mitel H|m
Der p 1€ 10ug/mis= 2 48217 =8 &
olEu] 7} H]olET 31| cytokines A At Y]
wated BH, IL-49] Bu)s olgyEH HlolE
2o AR 4= 242t 1.57 £0.73 0.98+0.2
2 FT Fal 7 Zol7t A e (p=0.026),
IFN-y9] Bl olEw| ) vlolEw o] ==
e 72} 145405 3} 0.95+0.28 %73l
o9lE &l 7t YR THp=0.048; Fig. 1).

2. HAPEN| Xi=50l 28t IL-4 24|

Z AREA & AR FER goi 48A17L
E 2+ £ 1L-4 Eu3E vasid, 4 #
9] SIgte olEx oA budesonide 0.65+0.3,
DSCG 0.88+0.3, CsA 0.64+0.1, H]olE] 7o)
A} budesonide 0.58+0.3, DSCG 0.71+0.4,
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CsA 0.58+0.22 Der p 1 #}3) 23 ZH(olE

vZ 1.5740.7, ¥]olEnF 0.98+0.2)7} vl
3 — —

x
02 - |
°
£
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Fig. 1. The difference between house dust mite-sen-
sitive atopics and non-atopics in cytokine productio-
ns of T cell after Der p | stimulation. There were
significant differences of IL.-4 and interferon-y pro-
ductions between them (*p<0.05). gray square:
atopics, white square. non-atopics.

3 w
»
22-4
g *
o -
=
3" % 5 ljé
g auin]= =
0 -
H B D C H B _D C
Non-atopics . Atopics

Fig. 2. The effect of immunomodulators on IL-4
production in house dust mite-sensitive atopics and
non-atopics. IL.-4 synthesis was significantly inhibit-
ed after the stimulation of budesonide, disodium cro-
moglycate, and cyclosporin A in atopics, but there
is no inhibiting effect by disodium cromoglycate in
nonatopics (* p<0.05). H: Der p | extract, B: bu-
desonide and Der p I, D: disodium cromoglycate
and Der p I, C: cyclosporin A and Der p L

a1 olEm TN 25 EAHCZ mIglA o
Al &7} Qe Aoz Uektok(p<0.05), bl
ohEw)F A DSCG AZaae Hi o)
Qe A7 QT 2 AgEBATe] A&
sl & AolE YATHP>0.05, Fig. 2).

3. HAUHEHM| X450l 2f8t IFN-y 28|

7zt AHHEPA A=l o F IFN-y £H]HE
v wah, 2 7] SIghe olExn] oA budeso-
nide 0.77£0.3, DSCG 0.95+0.3, CsA 0.68+
0.322 Der p I A= o7 3k(1.45+0.5)5%
v nEE 25 FAHoR ouA #AHUL,
H)olEw ol M= Der p I A2 34(0.95+0.2)
1} v]EPH budesonide 0.74 +£0.2, DSCG 0.78
+0.2, CsA 0.47+0.28 CsAZ AZ3I8e 7
29k JuglA AR Ye Aoz ettt
(Fig. 3).

Non-atopics

Fig. 3. The effect of immunomodulators on IFN-y
production in house dust mite-sensitive atopics and
non-atopics. There is significantly inhibiting effects
after stimulation of budesonide, disodium cromo-
glycate, cyclosporin A in atopics, but there is only
inhibiting effect after the stimulation of cyclosporin
A (* p<0.05). H: Der p I extract, B: budesonide
and Der p I, D: disodium cromoglycate and Der p
1, C: cyclosporin A and Der p L
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a3

£ AN AUARsr] §o) olEwey
vjolEdF7te] T Y279 54& cytokine &
g &8 vimsla EA go] A4HL A= A
AAPA Sl 23 2z 79 T F=Z79] AR E
£ cytokine®] #¥|& &3l wmaldc}. 4
HHARA| 2 vILE 93l HEZF F2] oA
o] HFE 50%HE = (IC)E AFFER
A, 1 xoA IL-4, IFN-y 84 AxE
vl w3l zt A te] T Pz g o
AF & WP FAARET]9 A5 23t
IL-4, IFN-y 28] o}Ev PN 25 F7ls
T P Byon vjotEwlFe vla] on]glA
o] 7t AT ol otENFY T PEF A9
F@Yo| ThO Y=T77} $A1% Thi, The, ThO
HET 2% EFE AXPYS 2Y § Atk
Buote dXFhy?, dutdoz 427 uke}
2] v]olETFoA [FN-y= ol T s
AL o] FH|EE AP B 7oA 34"
Z}ZFA] 4= (stimulation index)dl] ¢J§F dAto =
HlolEF A Der p 1 A=l o Aojghe
otEy| T Hls) f-2l3lA Eou (BF % gate-
d Az, vIolESF | olENP,; 31.04+17.3
% : 19.75£10.4%) FAlol FASF] Mg
AA] eJm|IA Fot (HT % gated Hhgh; ¥l
oleEMF : olEdF 33.10+£10.7% : 14.19+
10.6%) 1 ¥]&o] olEdFHT} FA Yehd R
o2 Algdn.

2H|2o|=d) o8 T @@= cytokinesEH]
o uxl= Fgat 7 xH2o|=3te] A of
M AF7HR B A7V Qo gted, A
Hi e oE ASHBAEY] vae EX
okt 2H| o= T J=ZF 34& JAE
mol ole} IL-2, IL-4, IL-5, IFN-y ¥ g
cytokines?] £u]E JA|sis, 1 7|Hd-& A XA
o] Bo] g9} vhg3led Az HAds]o] F
H{HA el FEslo] ZAeshe Aoz dEA A
thD, gy dF AN AHEel=E T

YZT9] cytokinestHlel] Qo] Z3IFUPAF
(priming) ™} WA #AV} JE Aoe By
I A0, F, 23 YA=7](priming phase)
d AHZol=z2 =3 T Yx7olA IL-10
o] F71= 1, IL-4, IL-5, IFN~y+= Ztas = 4
A RolXwt, o3 AR}Z7] (restimulating
phase)d] AH|2oleg }=+3gP-& A9 1L-10,
L4 F7tEe g Bola IL-5, IFN-y=
Aase e BYth ols AHRE A
7t AZe] AFAVIY wet gE2A Yepdte
AE AARBIAL ot £ AFA e olEdFd
A zH 2oz =9l s 1L-4, FN-y 25
AAlEE e Btk ¥H dF dFMeE
olEvFe] YIETF 7|5 HolEI T HEF
7%l vls] 2| Zolz=o @ WZE Aew
g3la e, ol AHRo|= F8A9 3}
g ZRad o Ao sAste . a7
U ole dEl2r] dF Azt Al7ld wet o=
o, AF7HA] YEE2] A7 2HZo| =9
o3 IL-471 ZxHe Ao ¢3A ok &
ATFAME olET T volEN T RFA &
g 2o|=d o3 IL-47} ZasE FIE B
I Arh.

DSCGe ¢#H 2] #ate] o] Tyt A E9)
A AEZEE FAA AT XS A
hz 7)ol U, A BxEY d¥FA IL
-40l] % [GEAAE MgF oz JA sk &y
7F ATHY. AR AFMe olET #ate} A
o) LxEN T3] wjFRollA DSCGE =}
=23l 72 cell fractionz} W= A EukS-o]
AA = Ao v FHE AASIIL cell linet&
ZQ3UE B At FERE A BEIIS
om®, FAF Az thE HidME DSCG
o] z}Zo| o8 CD4 T Yokt Z2o] JAls|a
BE G20 Q17 WHgo] Tl H|Hdo
AAE vt s, AHH oz DSCGE ¢ole
b it FARJNA mitogen A5 o3 T
2 T ol FxoA gy Aoy
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CD239 & Uz2¥Y g7 ALHE A&
€ Ak a9E Yepist ol 484 IgE
binding factore] %2} =3 wz} DSCGe
237t HetE § AL AL Joh B o
TAME T BEZTE 50%94] BE9A cytoki-
nes?| £H|& Q3P o, olEF A E IL-
4, IFN-y2F ou|giA ZAaEHE vHi, HolE
yol M IL-4, IFN-y= SAIF 22 9uA
HaERAE U ol Holen®9] AFtdxie}
o] A EF2 A AT oY T vlolEY
TAA FE3I, BlolESFo A N E-A T
% DSCGe] A a7} HAYSS AAEH, o
£ 444 IgE binding factors7} o}Ex]| H]
g iAoz ZaHY Yelue 840 Al
a.

CsAs 283 AYGAAZ o] ukg-& A
g B ol olEvI Y T L2 A A
% FHZ Bol| AMHI e AGHBA ojT}. ©]
9] 71d2 T |+ S EA 2HE Lg &
Y A% AGAHAE Adsied Th F=F9] 84
€ JAFe 2N IL-2 FARY] AALE A3)
2o Busa gtk 4§ d7gM e CsA
7 A8 A& obsiAllE A E k-
& Ueidtas &P, R IgE J4e
ABTT Baske FAEY, AN AT E
2R Pckms® AE B0g s o o)k
CsA9] Fxo ugt g a7E vepd RAo=
FA=TH, o]g LA ATFEA 1x1077
Me] H& Frdis IL-4, IL-134] A= ¢
Z¥Y DTN IgE g ¥ ol 1gG4e]
BAE AL, e & FEAAE IgE
e AAPrhs Aolth*. CsA9] IgE A9
Aol T =7 tfgt CsAe] E3h= Thl (IFN
-y)& A& aL, Th2 (IL-4)& 2T 93 A
o2 A3 Y. B e CsA9 IG
o TEQ 83x107° M2 AT e, IL-4,
IFN-y 2% ZAaHe g Hola §ld V&
o] B¢} zol7} Sled ©] Ade FHEE 5=

o] apold] 7]A ke AlgE )

T =7 o HigA| o] At o
Me EE2 9 bt /Il & @7 T
HETZH 50%A4 T= (IC0)& 7I1Ee
IL-49} IFN-ye] #¥|3e& FA3 1 ade
vladig o, 2 AAHEA L] R3 2loj=
#EE A 3ot

a =

AR AE7)e] Ao % IL-4, IFN-y 4
e lEN TN BE ZrEE I HYO
o] o]t HlokEN T Hla folF o]} U4
t} olEF P A AHRol=, DSCG, CsA 25
7} IL-4, IFN-y] Eu]E oA|slgo}, vlols
gt A= DSCGl QsjA = IL-4, IFN-vy9)
2H7} JAIEA] REA . o] DSCGe A%
24 oA ETHE olEEa volEnTAAN £
S, vlolEy oA ME&AY & DSCG
o) A EII} AL AT
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