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AR TIET b E—M B REEARMIL T M0, fi
CD3, CD28#ifili#iz &% Thl (IL-2, IFN-7), Th2 (IL-
4, IL-5) RYA N HA DEAICHT 2 EEPTERED
TEH 2Bt U7z
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BEBLIVUREE THROEE: BLAOY FE—ME
FEREEBLC12 NO@FHEI DML, T #ildz s
BEL 725, T M3 S EHTE A 3R & 305 f RS #67%, H1 CD3,
CD28 fifk&Ed— b L7 L — FANTHEREEDOFLE F
IZ48HIREAE L, 538 LIEDY A 11 2 iRE % ELISA
(Biosource, Camarillo, CA) Til®E L /=. fiidN cAMP
JEEEIL ELISA (Amersham, Arlington Heights, 11) T
7E L7z T fllfAD protein kinase A DjEIEE ELISA (MBL
, B E) THIE L = fiiaft ¥ @ cyclic nucleotide
phosphodiesterase 1% 4 & % W I LR 5L 53 @ adenylate
cyclase 3 13 *H-cAMP & % W (3 ?P-ATP 2= & & L
TRIESE, KD D WIEELESIN D cAMP B % E &
k322 &EickDHELREY.

TZRZI RBKLVEA :pCAT3 basic vector (Promega,
Madison, WI) @ CAT reporter D_FfiiZ IL-2 (—541/442
bp)?, IFN-y (—337/464 bp)'?, IL-4 (—418/+50 bp) 'Y,
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IL-5 (—511/+4 bp) promoter'? 27 0—=>/L, plL-2-
CAT, pIFN-7-CAT, pIL-4-CAT, pIL-5-CAT vector %
FNZFNER L 2. T35 D vector 2 DEAE-dextran
(Pharmacia, Uppsala, Sweden) 7% )T Jurkat T flfi@
ITE AL, 24 B3R, PIEREEE & 300 MEE L 21, 5T
HEEDOFE FICHICD3, CD28 Hifkza—hL 727
L — hANTHINEZ R L7z, 16 KFHI%, Mgz alfm L,
CAT DO %8l % ELISA (Roche Diagnostics, ¥ 50) TiHl
EL, MEHETHIEL .
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7 hPE—RBREE THIIAICE S IL-4, IL-5 DEAE :
7 R —MEEEREFZ T, THIOH CD3, CD28 i
RHIIC & B TL-4, TL-5 O B3l & ik LT
Em/no 7z (Fig. 1). IFN-7, IL-2 O EICEZ 2T
molz.

HEFZE(CL S IL4, IL-5 EOME : 7 —IL &5
HEHEs hary =), 1 hZ7aFJ—)l, 2aFV—
W, T —IIVRPIERETIVESF T 0 >, MILFT
& —MIY FE—MWEERES THIZICH W THICDS,
CD28 HFilkfiliiIz & % IL-4, IL-5 O H % B ik 711
HHIL, 1uMAUREEETH o= (Fig. 2). 7V —)b
RYEEEOMBERTIET J— IV RYTEEHE KL 0
THol. TNSHEEHEIL IFN-7, IL-2 OFHIZIH]
L7sin-o 7z (Fig. 3). f#HE O THIMICH W TS FEk
DORERDIESN FERIEFR).

NEBREIC L B IL-4, IL-5 promoter ;5 $ D H| :
Jurkat THIfZICBNTHy vaFy =), 7IVEF T«
>, M 7% — KidPi CD3, CD28 HifRiZiHEEIND
IL-4, IL-5 promoter Dif 4z Ml L 7= A%, IFN-7, IL-2
promoter DIGPEICITH B Z 5 A a5 7z (Fig. 4). 7 b
7 =)V OIHIERIZTIVEF T 1+ >, MV F T & —
FNEDBHTHoZ. A vFaF =), IaF—)
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cAMP 7 SOV ICKDMEEEDEROER: 7 b
E— R &R EE THIIEOHT CD3, CD28 HiKfiliEic &
% IL-4, IL-5 QS b Oy —)bic kK b il n
50, ZOEMIZAMP ¥ & 0 7 T & 5 dibutyryl
cAMP OIRINIC K DR E N7z (Fig. 5). i CD3, CD28
PR RIIC & % IL-4, IL-5 O i 13 cAMP fk 5 7 @
protein kinase (protein kinase A) DIfl#ITd % H89
IR DWBAICHH TIN5 720, IL-4, IL-5 O HICIE
cAMP/protein kinase A 27 )VARIER DI LD A EE
TH5IENRBIND. £ 7z H8 T cAMP/protein
kinase A 27 FIVAERZHIHIL/ZIRETIE, 7 haF
= E ZNBL D TL-4, TL-5 3 A B E IR S 7
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Fig. 1. Anti-CD3/CD28-induced IL-4, IL-5, IFN-7, and IL-
2 secretion in T cells from atopic dermatitis (AD) patients
and normal donors.

*: p < 0.05 versus normal.
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Fig. 2. The inhibitory effects of various antimycotics on anti-CD3/CD28-induced IL-4 and IL-5 secretion in T cells from

patients with atopic dermatitis.

*: p < 0.05 versus controls.
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Fig. 3. The effects of various antimycotics on anti-CD3/CD28-induced IFN-7 and IL-2 secretion in T cells from patients

with atopic dermatitis.
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Fig. 4. The effects of antimycotics on anti-CD3/CD28-induced IL-4, IL-5, IFN- 7, and IL-2 promoter activities in Jurkat

T cells.
*: p < 0.05 versus anti-CD3/CD28 alone. KC, ketoconazole; TR, terbinafine; TL, tolnaftate.
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Fig. 5. cAMP analog-mediated reversal from ketoconazole(KC)-induced inhibition on IL-4 and IL-5 secretion.
*: p < 0.05 versus anti-CD3/CD28 alone, ¥, p < 0.05 versus anti-CD3/CD28 plus KC. Bt2cAMP, dibutyryl cAMP.

Wiz, 7 k=K B IL-4, IL-5 ORI RUERFEE TORROENG SN FERIERR).

I cAMP/protein kinase A 27 FIVIRER D59 % #1 CD3, CD28 #1 & %l 8 [C £ D cAMP £ E D 38 1,
ZENRBING. ST =LK B IL4, ILS protein kinase A OFEMALICH T HMEREDER :
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Fig. 6. The intracellular cAMP level (a) and protein kinase A activity (b) at 5 min after anti-CD3/CD28 stimulus in T
cells from patients with atopic dermatitis.
*: p < 0.05 versus controls, ¥, p < 0.05 versus anti-CD3/CD28 alone. KC, ketoconazole; IC, itraconazole; MC,
miconazole; TR, terbinafine; TL, tolnaftate.
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Fig. 7. The effects of antimycotics on adenylate cyclase (a) and cyclic nucleotide phosphodiesterase (b) activities in T
cells from patients with atopic dermatitis.
*: p < 0.05 versus controls.
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8 [ 05 - * CD3, CD28 HiRHIHIZ & % cAMP D #4 ), protein
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s aFVJ—)b Fig. 7a) A bFIFV =), I aFV—-)L
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Fig. 8. The increases of cAMP level (a) and protein kinase
A activity (b) after anti-CD3/CD28 stimulus in T cells
from atopic dermatitis (AD) patients and normal
donors.

*: p < 0.05 versus controls.

D1 CD3, CD28 FifARI 1% D Ml N cAMP 2 3 &
U protein kinase A {EMEQEEMEIINTN ST b E—1E
KEREBHETBWTREEI DS, > (Fig. 8). §T
CD3, CD28 fifARI I DMIEA cAMP BINEL, 7 b
B EREE, fEF AT THIlICENW TS IL-
4, IL-5 B S IEOMBEZ /R L, RiZT b E— R
REBEITBWT, K0BWMHBEAAS N (Fig. 9).
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Fig. 9. Correlation between anti-CD3/CD28-induced cAMP increase and IL-4 or IL-5 secretion in T cells from atopic

dermatitis (AD) patients and normal donors.
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PUELEEEEIL T MIfZIC B WV THI CD3, CD28 Hifkfiliic
£ % IL-4, IL-5 OREAEZMEIL 72, Z OERITER TR
BLNX)WTEHEULDEEZASNS. THIlEZE O CD3,
CD28 43 F D #1112 & VD phospholipase C 73i% H:{k &
A, diacylglycerol, inositol-1,4,5-triphosphate 2% £ 4= &
N 5N, FiAFlL protein kinase C Z{EM L L, %EITHM
PN Ca’t @ mobilization % 539 5. protein kinase C
B L U Ca?*/calmodulin £ & A 13 Y 3 11 H adenylate
cyclase Z{HEMALT B 720, cAMP > 7 FILFE I N
%1319 cAMP 3855 NF-IL-6 & % 1) iZ GATA3 O
EHEALZ T L TENEN IL4 $ 5 Wi IL-5 OEEE 2
WD ENREINTNDES O RIFFEDFERN 5,
7 N E— R RE SR TR & bk U C, $1 CD3,
CD28 AR THHE I NS cAMP > 7 F )L 7358 ) T
HBHD, IL-4, IL-5  OEAERNITTEL THWD I &
HiRIND. ZOFRKNELT, 7 hE—MRERBEE
i ¥ ¥ & Tl3 adenylate cyclase, protein kinase C ¥ 7=
adenylate cyclase Z#iHi 9 % guanine nucleotide-binding
protein DY T XA TNELD L ENEBZLN, &
BOMEADMKETH 5.

ABFFE Tld adenylate cyclase Z #1927 —)L &
PIER D M, cyclic nucleotide phosphodiesterase %
BT 29T — IV RPIEREEL D, 71T IL4, IL-
5HEEZMFIL 727, ZHUIRIEDO LD K DIEITIT cAMP
SUFIVEEK L EEMHBEL TWAS. In vitro D
HEEOREBEZ 1 oM Th o728, ZHEHHRED
ARTaFYV NP DOE—7ROURE (0.71-0.85
uM) IIFEEET %7, Ladso THEREZEDT in vivo
THAEMAYEE T IL4, IL-5 OFEEZNHITS EE 2
5N %. IL-4, IL-5 %, Th2 281 b1 237 bE—
HEEEROBEMORIEZEELL, —F4, BEHTIE

IFN-7 Z A9 5 Thl fMlaNRIEOHEIEZ &> Thd
EEZZLNTNSE> . Lo THERERKIZY hE—
PR EREBFITBNT, T T Z o TWDRIE % #ik
tT 20 TIER<, FilzBIEMRE OFiEZIHT 2
EEZBND. HBIIT NE—ERERBEICHIERHK
B EIT O 125 E, WIRICE D THIKEO Th2 FALA8 2
EINDIDENICONTHRET LU END 5.
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Antimycotics Suppress Interleukin-4 and Interleukin-5 Production in Anti-CD3
plus Anti-CD28-Stimulated T Cells from Patients with Atopic Dermatitis

Naoko Kanda
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It is reported that antimycotic agents are effective for the treatment of patients with atopic dermatitis (AD). We
studied in vitro effects of antimycotics on T helper-1 and T helper-2 cytokine production in anti-CD3 plus anti-CD28-
stimulated T cells from AD patients and normal donors. The amounts of interleukin-4 (IL.-4) and IL-5 secreted by anti-
CD3/CD28-stimulated T cells were higher in AD patients than in normal donors. Azole derivatives, ketoconazole,
itraconazole, miconazole and non-azole terbinafine hydrochloride and tolnaftate reduced IL-4 and IL-5 secretion without
altering that of IFN-7 and IL-2 in anti-CD3/CD28-stimulated T cells from both AD patients and normal donors. The
azole derivatives were more inhibitory than non-azole antimycotics. These antimycotics reduced the anti-CD3/CD28-
induced mRNA expression and promoter activities for IL-4 and IL-5. The cAMP analogue dibutyryl cAMP reversed the
inhibitory effects of the antimycotics on IL-4 and IL-5 secretion, mRNA expression, and promoter activities. Anti-
CD3/CD28 transiently (=5 min) increased intracellular cAMP in T cells, and the increase was greater in AD patients
than in normal donors. The increase of cAMP by anti-CD3/CD28 correlated with IL-4 and IL-5 secretion by anti-
CD3/CD28. The transient cAMP increase was suppressed by antimycotics, and azole derivatives were more suppressive
than non-azoles. Azole derivatives inhibited the activity of cAMP-synthesizing adenylate cyclase while terbinafine
hydrochloride and tolnaftate enhanced the activity of cAMP-hydrolyzing cyclic nucleotide phosphodiesterase in AD and
normal T cells. These results suggest that the antimycotics may suppress 1L-4 and IL-5 production by reducing cAMP
signal, and strengthen the concept of their potential use for the suppression of T helper-2-mediated allergic reactions.
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