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(E] a &9 % &K %5 %3 B 0% £ K (pituitary adenylate cyclase-activating polypeptide, PACAP) & % 8 ¥ /N R &
A2 IR B9 LPS #0E 8 A 2R 40 A (dendritic cell, DO B % E 3 #, % ¢k 18 4 B K rmGM-CSF # rmIL-4 § C57BL/6 /N & &
B 40 %) % DC, LU LPS #1 () PACAP K ¥ DC; lk £ 9 8 7E 8 DC X & £ ¥ % 4T ELISA f1 W R 4 M K 447 ; 8 DC # B %
RNA 4T RT-PCR #2 RNase 4 17, % & :PACAP # W & # 4] LPS %% 47 DC 2 W48 8 B F 1L-2,1L-12 #2 TNF-a(P<C0. 05,
P<C0.01,P<C0.01), BL & LPS 3 # DC 4 3 # . B F MIP-2 (P<<0.01) B4 % 4 i B F 1L-6, # . B F MIP-1a #2 MIP-18
W AR IE T 9 (P>0.05), £ # :PACAP 3t LPS # & 49 DC 8y % Z sh ik B A A T 1ER .
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Pituitary adenylate cyclase-activating polypeptide modulates immune function of LPS-stimulatd dendritic cells
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[ABSTRACT] Objective: To investigate whether pituitary adenylate cyclase-activating polypeptide(PACAP) can modulate the
immune function of mouse LPS-stimulated dendritic cells. Methods: DCs were derived from bone marrow of C57BL/6 using
rmGM-CSF and rmll-4,then the DCs were exposed to different stimuli for indicated time periods. The stimulated DCs and their
culture supernatant were subjected to ELISA and FACS analysis. The total RNA was extracted from the stimulated DC for RT-
PCR and RNase Protection Assay. Results: PACAP significantly inhibited the production of 1L-2,1L-12, TNF-¢ and MIP-2 in
LPS-stimulated DCs (P<C0. 05,P<C0.01,P<C0.01,P<C0. 01,respectirely) . but the inhibition of LPS-induced 1L.-6 . MIP-1a and
MIP-18 production was not apparent. Conclusion: PACAP can negatively modulate the immunity of LPS-stimulated DCs.
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WFFEE R I, A AR R A Bl R 22 BIK (pitui-
tary adenylate cyclase-activating polypeptide, PACAP)
NSRS 1 28 28 GEAT 5 R B 28 355 e X B AR 4 [ A
HAURAREEN., (H124 KW PACAP M52
B (lipopolysaccharide, LPS) i 1% 19 44 28 K 40 g ( den-
dritic cell, DC) R DI RE MY 53 iR 1B . LPS 18 & ¥4 3%
DC i 21— RINRIAE 25 T 2 Py 1y & A=l
K JB ARG P AN KR A5, P, IR LPS
OIS Y DC Y 595 T RE AT B0 3 88 95 5 119 & 2B F1

[KFEBEE] 2009-06-23 [#EZHHE] 2009-08-07

R NMEBNEIFER, AR B EH T PACAP X
LPS #1519 DC S ThRE g S 7EH .

1 MBFTFE

1.1 334 MEPE C57BL/6 /N (8~12 JA#E)
W H AR B ) S8 & L SPF i 57,

1.2 XML ELHERA rmGM-CSF, rmllL-4, T
SRR BT (PL TL-2 BT, BT TL-6 BAPL, §T TL-12 PRSI
Pt TNF-o B40) . PE #5ic B94T CD11c $T{K . ELISA
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A& A mCK-1 il mCK-5b MR 1) £ 8 41 4% B
R Bl 8 7 Il %2 (RNase protection assay, RPA) i
F&HW A BD Ad., AT A2 5% PACAP
0145 35 PE B K (vasoactive intestinal peptide, VIP;
5 PACAP ML — Fhpf 28 ik, BB 8 35 DC S92 2
AE L VE M BHME X B W H Calbiochem A ), LPS ) H
Sigma 2~ ], RPMI 1640 5228 W (% 2 mmol/L
L-glutamine, 25 mmol/L. HEPES, 0. 05 mmol/L 2-
ME. 100 U/ml #H 8% .100 pg/ml KK E A 10%
G280 35 ) . TRIzol X 7 & M 1 Life Technologies
NPT IR I A A R REE ST

1.3 DC#yh & shibfeig® H C57BL/6 /N4
BB KA, 70% LB TR 3 min J5 . H PBS #h
Vs JCTE A1 KB v a3 B A A T T A% A
PUZH AR W A& rmGM-CSF I rmIL-4 4% 200
U/ml B RPMI 1640 %6 @852 W . T 37°C 5% CO.
SR AE Petri 5537 ML 85 35 L I8 4% A HOBS 5% 0L 1
BEAME 2 B 2 X107 /ml; Ki 3258 3 KL e H G 5%
M ATA 10 ml # 6 RPMI 1640 58 4 5 5% (&
rmGM-CSF il rmIL-4 45 200 U/mD ;%5 5 K, lic gk
B35 00 40 ML DA G 98 B TR AR E T CD1 e SR 40 2
4 H 3w A 43 % Y CautoMACS) #lifk DC, £
HA LA (FACS) K, DC 46 R 90% ., 43l LA
LPS(1 pg/mD PACAP(1X10 " mol/L) . VIP(1X
10" mol/L), LPS(1 pg/ml) +PACAP (1 X 10’
mol/L) Ml LPS(1 pg/mD + VIP(1 X 10" mol/L) #
% DC(1 X 10°/ml) , Wit £ 8 UG (9 DC B H B Wi
BT —2 W1,

2500 3500

1.4 ELISA #&m R ELISA Jrik ., #ie ik & #
VEHE 7 A 0 4 41 B3 W Y 12, 1L-6, 1L-12 1
TNF-o £iEKF-,

1.5 RPA @ & A RPA i &Kl i ik W7
MIP-2 ,MIP-1¢ il MIP-18 mRNA [ ik K, #%
TRIzol 77k H DC #£ 8L RNA; # RPA K5 & #
VEFS T A BB, 4R B, 2 Ak o 0 s L i A 0t 5 4
AMFEAICRNA 5 pg 25 XTI RNA K AT B bR
#E RNA 45 2 pl, FL25 TR 5 I A BUZE vl v i
B RE A T B B B mCK-1 Al mCK-5b # 4
2 pl 56 CIEE JG 43 N A AZ W A% 8 iR 5 Vi S B 1
fiff KRG W . 4 M LS 2 R B E Rk 25 &
) EE RNA B0 AP R IR EE RNA 259
it TRIzol 77 ¥k FHHRI 4lifh . 1 A 5 Y0 5 P M ok e fie
JE T 50 W HLJk 2 h, IfF 28 TR IR =
UEAR, —70°C TR IO B i A W AR
Fuji-BAS 2000 43 #1; RNA 4547 % B [l GAPDH %
JFE ST AR AL S A B LR .

1.6 %itsa® KA SPSS 11. 5 B4k 1750
SH LB UL s Fon EOAEACR A ¢ R,

2 # R

2.1 PACAP 74 LPS # 7% # DC % i @ i B
T 4LPS #iG e DC i o i K & i 4 i R
IL-2.1L-6, IL-12 Al TNF-o, M E 1 1 LI FH H,
PACAP ] B @ 1 il LPS #I& 9 DC 43 0 40 i 5+
IL-2,1L-12 F1 TNF-o (P < 0. 05, P<<0. 01, P <
0.01) EXF TL-6 (44 il 7 F A B &2

7000

= = ~ é: 3500
T 2000 7 ; (5)88 iz 6000 g 3000
g 1500 : 2 @ 5000 e B 250 .
& < 2000 < 4000 & 2000
i} 1 000 % 1500 QL 3000 s 1500
2 500 g 1000 S 2000 £ 1000
500 =2 1000 & 500 H ﬂ
0 = 0 0 = 0
o & ] & o & ] R & © & ] R & o R A &
§ESSFE  FESEFs 95858 FYSiss
S V& 5 S L& 5 5 L5 5 5 & 5
5 § 5 5
E 1 PACAP 3t LPS %5 DC 4 il 4 B Bl F 19 % Il
Fig 1 PACAP modulates production of cytokines induced by LPS in DCs
** P<C0.01,* P<C0.05 wvs LPS group. n=3,x*s
2.2 PACAP A LPS # &8 DC A& AWK E  RHELECEIEN. DC MY %R ) GE i ok 45 U fig

F K2 #1188 .PACAP B EMH LPS s
DC Fik#afb N1 MIP-2 ik (P<<0. 01) , {HXF HAh
Ak PR B 40 R B AS BE

3 4t i

DC TV 55 HLIA S 2 D1 E L 2 K S 0 ) BE AR 2 R

G #04s H S BOLR 1 S 2 DB 2R . 4 BUw bt
YA R WA S L LR Y LPS 155 R AE N
LPS # i DC & H p — AN\ IR, 8 LPS 1
DC Bl L Y 40 A 5T (L 455 240 it 81 i £k 18
T, =B RE R MN; F B DC H & M & 5% i
P B 5805 E— 2R B SR RE BN I R A LR R
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MIP-2 —

GAPDH
- — 1251t

B 2 PACAP 3% LPS #iE M
DC &R ix#E4 H F B30 FI4E A
Fig 2 PACAP inhibited LPS-stimulated
DCs to express chemotatic factors
1. LPS+PACAP; 2. LPS+ VIP; 3. PACAP; 4. VIP; 5. LPS; 6 Medi-

um;7: Template

& 1 PACAP Xf LPS HiEH) DC RiZHE WL EFRIMEER
Tab 1 PACAP inhibited expression of
chemotatic factors by LPS-stimulated DCs

(n=3,x=%s)
Group MIP-2 MIP-1«a MIP-13
Medium 0.0240.01 0.3740.02 0.3740.02
LPS 0.2640.02 0.4540.01 0.4540.01
PACAP 0.1240.01 0.3240.02 0.3240.02
LPS+VIP 0.164+0.01** 0.28£0.02** 0.2940.02"
LPS+PACAP 0.1540.01** 0.34%£0.01 0.3440.01

** P<C0.01 vs LPS group

SEURPME BRI R RIS 5 R R
AH G 9 KU 5 1 o B O AR $ROR 25 BB ] LPS
WO 9 DC 1Y G 2 15 PE K PTRE G R0CH ) 4 Rk e
JIT 5 BB & E KL DA B TR 9 ) R R FRATT A B 9
R BN PACAP nl gl i T 5 J7 30 i LPS 3%
%1 DC B DI RE . | 56, PACAP Il LPS %
(9 DC 43 3 40 Mg [ 7 1L-2,1L-12 Al TNF-q; H K,
PACAP B B9 #] LPS #i% 1) DC kLA +,
W MIP-2, 3 26 40 i K1 Fn k4 1k R 1 5 9 0 27 19
KA T 6 2 B Y A 98RE PR 0 1 K HE R R T
TR EZEEM.

T3 B B 9T 8 B, PACAP 78 18 15 HLAK Yt 928
Tigerh k¥ E AR AT R MO R A BOR,
PACAP 7552 55 P M i oy HE 28 5 B f0 9% 1 9 0
SAEVE I s R 28 2 8 A& AE V) Th A W S (o7
B ARTR YT BL AN R L IX SR AN B AR AE

AN TR R B 1 f 38 T R A 3, AL 96 DC i Tl fig i 1
K. 8 PACAP M8 95 DC Y % 9% J) g 7 fE &
PACAP £ H B i Mg o R #1897 EH 1 — 14~
LM, RATABESE 45 308 R PACAP fig B i
i LPS #0E 19 DC 3 W6 1 48 Mg I+ 1L-2 \1L-12,
TNF-o(P<20. 01, P<<0. 05) fl#&fL A F MIP-2(P<<
0.01), {HXF 40 jg N+ 1L-6 F#fk ] F MIP-1a,
MIP-13 A0 il £ AN BH S, JHE 6 00 i) BIL ol o A 3

fiE 5 A7) 9 40 i PR s A B 7 19 45 08 GE
ZNGESE S

i b Tk, PACAP #2317 LPS #4669 DC
35 240 LR R Ak R TR TS DC Y S g T e
I Al BRI i Z AL FEIG VT L 2 7 B f g% 1k R (A
S M I o5 FNRf 28 3R G0 A E PR ) T R HEVE
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