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Abstract

IL - 12 secretion from dendritic cells (DCs) is essential for Th1 development and cytotoxic T
cell (CTL) activation. A recent study showed that inhibition of CD40 ligand (CD40L) - induced
IL - 12 secretion was associated with calcium signaling. However, the precise inhibitory mecha -
nism remains unclear. In order to clarify this mechanism, we examined the effect of a calcineurin
(calcium - calmodulin dependent serine/threonine phosphatase) inhibitor, cyclosporin A (CyA)
on phosphorylation of p38 mitogen - activated protein kinase ( p38MAPK) which is a kind of
serine/threonine kinase and essential for IL- 12 production on CD40 signaling cascades in
human monocyte - derived immature DCs.

We demonstrated that CyA could induce p38 MAPK phosphorylation and IL- 12 production,
and that CyA - induced p38 MAPK phosphorylation was cancelled by A23187. These results sug -
gest that CyA enhances p38MAPK phosphorylation by inhibiting calcineurin phosphatase activity.

CyA has been used as an immunosuppressive agent, which inhibits T cell proliferation.
However, concerning these pharmacological actions, it is likely that this drug enhances Thl
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development and cytotoxic T cell (CTL) activation.
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BRI, MR R R RE S RIZDOWE I B
WTHIODRREIZHE S MileTah 5. Bk Y
VOSEHINTHUR 2 THIRICEOR 3 5 &, THileE
D CD40 U # >~ F (CD40L) DOFEBH»ITHE L,
BHkMIRER MmO CD40 LA THZ &ickD, &
5z o> CD40 DRBATUE T 5 V. Z
? CD40 - CDAOL DS & T, LA DY 7 F
(B4 U TBIRMIIIZ 31T 5 NF - «B DR
BRNTEAT, R, FFHERAERL, BICIL-
12 DAY 2~ 9, S hrz IL-12 13 Thl
2 fHfakEE Y T M (CTL) 235 L Y, Th1 O
4va—7zury (IFNy) HilbE{E#E$5Z
EAHIENTWS Y,

BHRHIRED CD40 & 7" L iZid, p38MAP * 7
— Y AN T 5EE NF-«B 20§ 58D 2D
BB EMEINTNS., JiEE IL-12 5B
H5L7, #%HTAtDY VEE{LEH L TNF-«B
DFEH R NBEAT IS U, BRI s#t -
A7 TAHEICT 5 8,

IL-12 3 RERISIC B O CIEERIER T 5% 7~
D, B EHIESEO G/ I TS, Z
D EIZBI L T, Faries 5 %, Calcium ionophore
A23187 I L AHIfaN A L L LR LR, BHIR
MR IL-12 0 &2 HEld 5 E ML TH D 9,
CD40 ¥ 7" FIL Al A L & L1012 K - THlE
XNATEEERELTWS. LaL, ZOREM
ERFIZOWTIIEREAHOEETH 5.

SEIEALGEHILY ==Y (IAT T L=
LEY 2 ) VIREM XY v/ AL A = VY ViR
{LigER) HEKRTHB 1 27 a2 Ry v A (CyA),
& Caionophore T& % A23187 # W, b MH
ERAISEBHRHIREIZ 351 5 CD40 ¥ 27"+ L & il
Ca DB S DOWTRE L 72D THRET 5.

M E &

b b HERASEBIR RO FHEE | v b BBk E L
iR 5 5 HE L, Z RIS CD56,
Bt CD16, $i CD19, U CD3 Mtk & HRM L, W
¥— Xz k) NK, B, THIfaZbRE L, HEk%E 5
Bt L7z, Z4UZ macrophage - serum - free medium
(SFM) ( Life Technologies, Grand Island, NY),
GM - CSF (KIRIN, Japan) 50ng/ml, recombi-
nant human IL- 4 ( Osteogenetics, Germany)
5ng/ml A ¥R L, 37 °CC 2 HREHEE L TR
Fals M Lah & L 7z,

Ju—HA4 bx MY — D FEEL B E
Beckton Dickinson 81 € / 7 17 — F L H K D
CDla- FITC, CD40- FITC, HLA- DR- FITC,
CD80-PE, CD8-PE, CD83-PE, CD14-PE T
gL, 7a—H% 4 b A —2 =T L 7.

BHR MR I L OHAEROTII - Ml 7 F
EZEOBET D212, ORIl % BEROAT
RLER (@ CD40L 500ng/ml 3 Ref I, @ 1M
CyA 30 43 2uEE, @ 1M CyA 30 5 QLB 200ng/
ml A23187 ( Calbiochem) 104 @& flf, ® 200ng/
ml A23187 (Calbiochem) 10 73 LB, D 5 DD
124, &4 37 °C T incubate L7z, Z HUITKIR
D 2 f5YRFE lysis buffer (20mM Tris - HC1 pH 7.5,
150mM NaCl, 1% Triton X- 100, 50mM NaF,
5mM NaPPi, 5mM EDTA2Na, 1M DTT, pro-
tease inhibitor cocktail (Sigma P8340), 100, M
ortho - vanadate) #HA TG % 1L L 7.

BRI & 5 IL- 12 OEERIEI, 37°CT
DE#EWD A, @ CD40L 500ng/ml 24 BF I HIH,
3 CyA 1M 3 REELPETIT - /2.

G 2 28y Ty T 4 v B
Jao lysate ZKiR T 1 Kl ¥ %, anti- p38 MAPK
(H-147) antibody (SC-7149, Santa Cruz, Inc)
¥ &1 ‘Catch and Release’ immunoprecipitation
system (#17-319, Upstate, Lake Placid, NY) %
W T HETRE LU 721, % & O Laemmli sample
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CD40

FHE L7z b BEIRpRE o R~ — & —

1H

HIk% GM-CSF (50ng/ml) X O'IL-4 (5ng/ml) %%
U 72 Macrophage - SFM T 48 BfEE58E L 7= 1%, 7o —9 A4
F A —H TR~V —H— 5L 7~

buffer Z 7N L 95 °C 5 53 BN #L% - 80 °C T HiAG
fR1F L7z, BEHBE X Bradford s TER L 7=

EHI3 7.5 % SDS-PAGE 7 )L % Bl 7= & vk
&) T4 8 L, polyvinylidine difluoride ( PVDF)
membrane(Immobilon- P, Millipore, Bedford, MA)
{28 B L, anti- phosph- p38 MAPK ( pTGpY)
anti- body (V1211, Promega) % 7-1!3 anti- p38
MAPK antibody (SC- 7149, Santa Cruz, Inc.) T
12258 L, horseradish peroxidase (HRP) #% #t4 X
72 RPifA L incubate L 72, chemilumines-
cence system( Amersham Pharmacia Biotech,
Arlington Heights, IL) TH} X &7~

¥4 b4 2 ELISA : BRI #ife kg o
IL-12 {ZIL-12 p70 ELISA kit (American Research
Products) % FWTHIE L 7=.

#Et - f#HT ¢ ELISA O F — # 13 P8+ fEuean
ZETRILL, Student D t RETHEZEAZRBSI L
7z (p < 0.05).

] 3

Jua—H%4 b X M) - FEL BRI,

CDla, CD83 % 55B5 %, CD14, CD40, CDS0,
CD86 ARG T, HLA-DR 23 ICRE L
Ty, £K#%u e b EHERHSRBNAME & L TRy
WEEmEETH-72 (H1).

p38MAP ¥+ — ¥ ) VEILIZHT B AL 4
7 FILOFE T p3SMAP F F — i3 CD40L #
3B TEY N (R2.25H). 7,
CyA 30 ALH ¢ RIMRIZ) VEEB{L A8 242 L,
ZHiT A231I87T M DEBIMTH v VY L Iz
(B 2.3%|H, 4%51H).

CD40L, CyA LBz X % IL-12 e © #
RBED CyA 1M ZLE X, CD40L 500ng/ml &
RSO IL-12 EAZFHE L7~ (H3).

Z =

HiEk % GM-CSF, IL-4, Ifi&E% & REET
7 HEIRI %5585 5 L BRMlIc e TcE 5 & X
N3 10 —J  O'Sullivan 512 KT, M
ET2 HEDADREED A, NFkB DENBIT
234 7% <, CDAOL it D > 7' F MREMRITICA
FATH-7-EMELTB 38, - MIMIED
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+CD40L +CyA30min
GM+IIWA . (?Evu'nw V+‘CyA30min +A23 10min> +A23 1~0min
‘Whole
p3SMAPK
Phospho-
p3SMAPK

B2 b bHERERENAMEDO p38MAP F F —
Y0 Vgt . CD4OL Filli# & A23187 &
7213 CyA L8 & D HrBR
LE: D & p38MAP ¥ —¥
TE .V VER{L p38MAP *F — ¥
Ekb 151H : RO
2% H : CD40L 500ng/ml 3 BRI
3BH : CyAl,M 30 S
AFIH © CyAluM 30 SHUsEs:
A23187 200ng/ml 10 73 %00
5%|H . A23187 200ng/ml 10 23 2LEE
R EER ORISR, Lysis buffer TG %
{2 1. L, anti- p38 MAPK monoclonal antibody i
& % %aEtkbE, SDS-PAGE iZ Xk % %7, PVDF
DEEE%, anti - phosph - p38 MAPK antibody ¥ &
¥ anti - p38 MAPK monoclonal antibody TIZa# L,
horseradish peroxidase (HRP) ##& €72k
itk & incubate L 7=, chemiluminescence sys -
tem ( Amersham Pharmacia Biotech, Arlington
Heights, IL) TR X ¥ 7.

HA, MEFIFETEHA P4 VICk B3 TH
BRI LEpETEEEELZILNLT L2
5, SEIOKR TIZEIE, 2 HEABETHR LN
7ok BRI E WS Z & & L.

W EOME TIE, nIEYE CD40L 1 IL- 12 4y
BEEEAFF L, WA M CDAOLIZM A, TNFe,
IFNy 8RN L 72 A RS 8D IL- 12 3 & ahE T
XB5LINTNBI9 LaL, SHEiE CD4OL IS
KBV I NEEORFTVPENTS 5729,
TNFe, IFNy % fif 8312, "M CD40L Hph
THE4 % Z L2 L 7. Mackey 5 i, BhiR#Mikz
D p38MAP + > — ¥ », BIEFEAIL LD
CD4OL 2@ RFFEH X -z Tl h 3 &, #*
R/ VBT B EHMBELTHE D, e DR
ST, 2oy vER{EA, AIvEtE CD40L Fllo A
%6T, CYAMECTE@EDOhz. £/, VUV
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X3 v bHIKRBHRMEO
CD40L 5 K Uf CyA I &
5 IL- 12 2 il
IR # R 2 CD40L 500ng/ml
Rtk 24 B & 7213 CyA 1M
WiNtk 3 REREE L, Mile R
) IL-12 % ELISA CH#I%E L
7=, CEEy+E#EERE n=23)

{t. p38MAP +F — ¥l k- THEE E NS IL-12
FEAE Y CyALEE L =il Ti® o hiz. £
7z, CyAlZ & % p38MAP ¥+ —¥ DY YERILIZ,
A23187T IIc kb F v v ¥z, ULEXD,
CyA # p38MAP > —¥ () vV /ALF =V F
F—¥) O) VE{LESIFRIITETELELT, &
Ny =ma—YY (BAVIL-HNLED 1Y VK
GFHlx) v/ AL A= VY VERILEER) O]
NEZ bR,

p38MAP 7 — ¥ U VBT T 5 CyADR
Ik 4 il cHis S h T 5. BN,
DR, EREER, T Ml T IRIRIC/ER S
3 W— 1) X hTWnBH, —FTKs62Hfzn
AREERAFLIZI1Z CyA 2 & % p38MAP +F — £ D
) VEB LSS LT A L EWE I T3 19,
Lo L, e pnFNZIED T, BHRMAET CyA
A p3SMAP ¥ —¥ D) VL #REET S LW
LI R D725 K.

4T CyAld THifaD B # WM 3 5 & A
53, ERPRAIZ ISR MR O FiiflFl & LTHWY
ENBZEMNEBWL. LrL, SEIOKRETIE CyA
sk AR IL- 12 BwMEE #8o 2 2 &
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%25, CyA % Thl b & MR E M T #Mifa D%
TUZEHERYICAE 5 2 WREME VR & h /e

&

b

CYAZHInyv=2—-UvoMElzi LT
p38MAP ¥+ — ¥ ) VL E{EHEL, ZORRE
P EBRECEBIRMIRED IL- 12 345 2 2§
HREMEN R I N, KoTCyAIZST L
Thl 73t & flRaREEME T RO AR 2 3k L <
B 5§, BHURMIREEZ A U 7= RIS RIGIZ K % 4 B
ERIFLTWB EEZ b7,

B
FERZBICH-0, FiE, @REEBD £ LaH
BEARFRZBRERERATFER (AR RAER Y H
W) PEBRG BRI EEE, & o CICiR, M5
NIEE F U7 HB KRR AR AR E S P2 R R
v S — BAERHEERREIE — ERBEIE, FriBREEY
AR OR I RHE G A R B, BHSEHI TBhBIRICHE 2 &
LET.
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