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[ABSTRACT] AIM: To study the effects of CCK —8 on IL - 12 secretion in LPS - induced mice and to investi-
gate the signal transduction mechanisms involving NF — kB and p38 MAPK. METHODS: Female BALB/c mice were in-
duced by LPS in the presence or absence of CCK —8, CCK — A or B receptor antagonist. The productions of IL — 12p40
and p70 in the sera, lung and spleen tissues were evaluated by ELISA. Changes of pIkB, p — p38 protein expression and
the NF — kB/DNA binding activity were examined by Western blotting and EMSA | respectively. RESULTS: CCK -8 in-
creased the expressions of IL — 12p40, p70 in the serum, lung and spleen tissues of LPS — induced mice, inhibited IkB
phosphorylation and NF — kB/DNA binding activity, increased p38 phosphorylation. CONCLUSION: CCK -8 increases
the production of IL — 12 in LPS — induced mice probably via activating p38 MAPK. NF — kB might not mediate the activa-
ting effect of CCK —8 on IL — 12 production.
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WEPE BALB/c /N, VETE K ,6 - 8 JAl %, 1 B i
FERKRFZLEIY P, ER(23 £2) C,8E
45% -65% , BRI 12 h, HIEHEXEIXE.
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#iBRft CCK - 8 LPS CCK - A B Z & Hi 7
(CR1409 .CR2945) #1) [ Sigma. /]E IL — 12p40
ELISA %] &6 B R&D, IL - 12p70 ELISA &
¥ § Biosource , % | R £ BF ¥/ 4 ng/L, IkB.B -
actin Ji{&y § Santa Cruz,plkB.p38. p - p38 Piikty
W B Cell Signaling, HRP - 2E3i/MR IgG HRP - 2451
% IeGC B ILAEY AT, Gel shift assay 147 &
8 Promega,,

3 HHEBIFISLI 5 H

W BALB/c /NRar 6 H(n=4):(1) X
4RSS A R /K 0.3 mL; (2) LPS 4 . JF i i 5
LPS 5 mg/kg(0. 1 mL) ; (3) CCK + LPS 4. B HE
CCK -8 5 nmol/mouse (0.1 mL),10 min 5§ & 13 5t
LPS 5 mg/kg (0.1 mL) ; (4) 5t CCK 4 : I & 14
CCK 5 nmol/mouse (0. ImL) ; (5) CR1409 + CCK +
LPS 41 J & 1 41 CR - 1409 5 pe/kg (0.1 mL),
30 min/5 5 EE ST CCK =8 5 nmol/mouse (0. 1 mL) ,
10 min J5 i BE 3 4F LPS 5 mg/kg (0.1 mL); (6)
CR2945 + CCK + LPS 4 JEETEST CR -2945 5 pg/kg
(0.1 mL) ,30 min J5 34T CCK —8 5 nmol/mouse
(0.1 mL), 10 min 5§ &3 81 LPS 5 mg/kg (0.1
mL) , 3h JGALFE/NER, Bl G TR AT, B Bl
HTF-70 C,
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WA EREREETAIREZ MRS, 100 g
HEfMA 1 mL P, 22 vP W& 28 B B R
BEY, 848 | mmol/L PMSF.1 mg/L S AKEGE T
£ 50 mmol/L(pH7.4) Tris 1% NP -40.0. 25% Ji &
BHEZ4M 150 mmol/L NaCl,1 mmol/L NaF.1 mmol/L
Na,VO, .1 mmol/L EDTA f%E E13RBUR . F575)
LA 14 000 x g B0 30 min, FH/INE ELISA &5
A A BRI WAL E Y IL - 12p40 570 BB L.
5 Western blotting #& i IxB.p38 MAPK E Q& H
BEER LK F
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HEH, % SDS - 10% FH M Wk B I B vk 40 B3 )5, 4
B EEAREB RHRA AR, 5% BT
A ,37 CZE3 1 h, TBS #R¥%E ¥, 10 min x 3 K,
A S Ht /B kB Hif& (1: 150 # B ) . p38., pIkB
( phosphorylated IkB, pIkB) .p — p38 ( phosphorylated
p38,p - p38) Hifk(1:1 000 #i %) ,4 CHEF LK.
TBS R &L, 10 min x 3 3%, il A HRP FRiC ) E40

HELFEDIR 16,37 CHFE 1 h, TBS Yk 3 1K, Bk
10 min, fh2 R0k X b B E . R K
B — actinfRIXVE R NS X
6 HXIBEYESSH NF -B iF4E

RBU RAAZE R, % SR 6250 i
FEMEEAWRE ., &8 NF - B BFER B0 S
B EE A E & TR M. 5 - AGTTGAGGG-
GACTTTCCCAGG -3’ , [ T4 % B BRI H1T R 5%
e[y - P PIATP, Z BEVLIE I i fb bnic ) B HF
R, B 20 pg ZEH SRENMECHERE DNA %
& T #7485 E ) 30 min, DNA - FEHZEEWE 6%
RNIHETERGEE R B I T , s THREERE, - 70 C it
HE#.
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FH SPSS10. 0 Gt 3t 43 #r 54 # 47 Ge i 5= 43 #r o
BRI + F 2 (7 2 5) Rom, A BN LI
TR I Z 08 (ANOVA) , /N & £ 7
(least significant difference, LSD) {5 %5 E%5% o

# R

1 CCK-8 3 LPS FS/RiLE. Fh AL IL -
12p40 . p70 7K F By 0

LPS i 5 B i 2 5 /)N BRI 3% il L B2 41 IL -
12p40.p70 7K F, CCK - 8 i — 5 IL - 12p40.,
p70 /K, 4T CCK - A B Z{RFEHi5 5 W B B
i, {BA75BA 8.5 T LPS 4, CCK -8 FphfE FXT IL -
12p40 ,p70 7KF-TCB Bma, IR 1,

2 CCK -8 xf LPS S /NG JRA L IkB . p38 &
pIkB.p - p38 ERKFHIFM

BT K JEZHE.CCK -8 J CCK - A.B
ZARFETUNG B B R kB p38 R IBAESH
Z A AR B REZR(P>0.05) , W& 1.2,

LPS 4 pIkB HH/KFH B TXHA (P <
0.01) ;CCK -8 R [&ik LPS i S i fifi . f 41 21 plkB
BEKF(P <0.01) ; AT 4% CCK - A B Z{k$it
FIPrE (P <0.05) ; CCK - 8 B /E X} plkB &
/K- TCHA e, T 1,

LPS 4 p - p38 FEH/KFH B E TR IRA(P <
0.01) ;CCK -8 AJ#—2 {2 LPS if5 3 1 fifi  JRLLH
p-p38 HHEFKIE(P <0.05) ;AT g CCK - A B %
RFEGUR BT H (P <0.05) ; CCK - 8 B 4E Xt p

- p38 FEH/K LB, WLE 2,
3 CCK-8 xf LPS 5/ Al B2 NF - B iF
E3:0EA1

LPS 4 Jiifi JEZHZH NF - kB iG B E & X R4
(P<0.01);%F CCK -8 J5, NF - B JE 11 B 1%
(P <0.01) ,CCK -8 f/EFIAI # CCK — A B Z{k
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Tab 1 Effects of CCK -8 on IL - 12p40,p70 production in the serum,lung and spleen tissues of LPS — treated mice(x +s. n=4)
Serum Lung Spleen
Group
IL - 12p40 IL - 12p70 IL - 12p40 IL - 12p70 IL - 12p40 IL - 12p70
Control 46.02 +15.62 17.44 +4.61 49.10 +6.24 26.94 +7.59 46.32 +8.41 44.54 £5.51
LPS 207.89 £53.31°  145.64 +3.84*  111.16£9.55° 47.01£3.19* 78.30 £8.35* 85.69 +6.00°
CCK +LPS 327.74 £63.08%®  240.37 +45.72*® 174.56 +10.82*®  86.09 +6.74*®  108.41 +10.21*® 111.85 £15.97*®
CCK 44.00 +13.24 29.18 +8.97 46.02 +10.23 28.08 £6.95 48.22 +8.47 43.54 £4.65
CR1409 + CCK +LPS  293.24 +45.04*% 160.93 £19.21*  160.04 £4.30*%  67.59 +7.32*%  93.08 +5.02*4  97.24 +6.19*4
CR2945 + CCK +LPS  212.88 +52.81*  165.54 £+14.70*  143.58 +8.53*4  52.34 +8.96* 82.16 £4.02% 90.02 +6.35*

*P <0.01 vs control and CCK; * P <0.01 »s LPS; “P <0.05 vs CCK +LPS; #P <0.05 vs LPS; ® P <0.01 vs control.
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Fig 1 Effect of CCK -8 on the plkB, IkB protein level in the lung and spleen of LPS — treated mice. 1:control; 2:LPS; 3:LPS +
CCK; 4:CCK; 5:CR1409 + CCK + LPS; 6:CR2945 + CCK + LPS.
1 CCK -8 3§ LPS #S/MRAH M H LA kB, pleB FHKFHIFM
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Fig 2 Effect of CCK -8 on the p — p38, p38 protein level in the lung and spleen of LPS — treated mice. 1;control; 2:LPS; 3.LPS +
CCK; 4:CCK; 5:CR1409 + CCK +LPS; 6. CR2945 + CCK + LPS.
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W, EREETHPEAEEEEH. %S Th
] Thl 28 5046 340 1 Th2 ifa 51k, BE 2 m L
fEE ST ) Th2 B 32 9 W [a] Thl BAR AL, IL -
12 gefRHE T 4B AN NK 40 =4 IFN -y, T IFN -y
WEBfE i Thl 45040 53458, Fik, IL - 12 {23

Thl K43k 53858 , 7T 682 IFN -y BAER .
VTAESR , CCK - 8 FIHT & R A e iV FR 5L
2, RELAERPIGC LIS CCK -8 Xf
LPS B A P9 8 2 ML /)N L IL 175 5 it 4 441 48 4
MHEFIL-18.IL -6 R A MK R IER, F
BREIE TR MR T IL -4 1L - 10 iR, IL -
12 f1 p35 F1 p40 BN TLEALTLH AR, IL - 12p35 .p40 IF
B JFULE [F]— 2R 2 3K A e 7 A B A iR R
SRR IL - 12p70 Bl 8 %8 3 W AE p70 LA
p35 % & . LPS/IFNyif S p40 2 [H 3 35 B T RE M
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Fig3 Effects of CCK -8 on NF — kB/DNA binding activity in

the lung and spleen of LPS — treated mice. 1. negative

control; 2; positive conirol; 3; [*P] —labeled NF — kB
Oligo plus unlabeled NF — kB Oligo ( competitor) ; 4:
[*P] - labeled NF - kB Oligo plus unlabeled AP — 2
Oligo( noncompetitor) ; 5,11 ;control; 6,12;LPS; 7,13;
LPS + CCK; 8,14.CCK; 9,15: LPS + CCK + CR1409;
10,16 LPS + CCK + CR2945.
3 CCK-8xf LPS 3/ RAf . HR NF - B iF K
I
¥ X - 132/ - 122 57F NF - «B S5 004, T
-211/-207 &K Ets -2 Joff, NF - «B & LPS/
IFNy RIBUG FEE M IL - 12p40 565R KERK
RO F B SRATE T . ALHE K& CCK
-8 At LPS i i)/l IL — 12, LPS Al fg ik
IxB BEBRILKEAR 3275 NF - «B/DNA [Z55 15, T
45F CCK -8 5l T IxB BEERILIEMEFI NF - «B/
DNA WIS &6, X 5AE IR ER—8L 4
FHIPFFTRY CCK -8 M| T ES KA K LPS
SRR PIMs NF - kB () DNA 25415 HE", f]
HIGE R P2 — - BER], BY LPS (7% NF - kB 25 IL
- 12 WA, T CCK -8 #ifi T LPS #7% /Y NF - «B
RmAE T IL - 12 fAE R, LB NF - «B AT RE%
255 CCK -8 Xf LPS 5 3[) IL - 12 43 W5,
IR AT SO LPS 175 58k [l 45 F LPS Fi1 CCK -8
JG p38 MIBEBRAL/K-FREAT T W, 45 R & 3L LPS f&
Pk p38 BEERILIEMR 245 T CCK -8 it — e it T
p38 MIBRRLREMR , A 4 CCK -8 75 ] 23l it {2 it
p38 HIBERRILIESR , 40 MUK P Y p38 E AR R A% £
PR, BB RE T, 8T IL - 12 K3REA,
WA IR, p38 AIES SBAER IL - 12
ARAGH) o3 5 R 5[] B At AT] A 0 AR ) B A
J774A. 1 #RfEERp IL - 12} p38 2 B4 )50 1L 7R (i
FERIRZ R , 4558 BT B AR A AT 51 L - 12 Rk

Hafm, W p38 MAPK %% S % 7] e 7€ H o R #1E
Y, A 1R BR, 75 p38 MAPK | i B
MKK3 kx5 /0B, IL - 12§ 7= A FEAE SR BE L 5
&b, Aicher 55 & BIR 2 40 Ml p38 MAPK M¥IE T F
CD40 #5319 IL - 12 fy7=t: R a2

(2 % x ®]

[1] Cong B, Li SJ, Yao YX, et al. Effect of cholecystokinin
octapeptide on tumor necrosis factor alpha transcription
and nuclear factor — kappa B activity induced by lipopo-
lysaccharide in rat pulmonary interstitial macrophages[J].
World J Gastroenterol, 2002,8(4) : 718 —723.

(2] W4, IR, A ), 4. CCK -8 i LPS /E A
TR B E] 5T E W 40 g NF - «B i £ #9 cAMP - PKA
WEEATFELT]. o BB AR FZRR5,2006,22(10) : 1891
- 1895.

(3] R 7, FRE, A R, F /RBEREERNEH
LM EE A %R/ T B AT ZET].
hER A B LR, 2007 ,23(3) ; 423 -427.

[4] Wolf SF, Dalnau SR, Freitas CS. Activity of IL — 12 as
adjuvant in promoting Thl and Th2 recall responses[J].
Res Immunol, 1995,146(7) . 486 —489.

[5] Foli A, Bamnea A, Zivogel L. Effects of the Thl and Th2
stimulatory cytokines interleukin — 12 and interleukin — 4
on human immunodeficiency virus replication[ J]. Blood,
1995,85(8) :2114 —2123.

[6] Chan SH, Perussia B, Gupta JW, et al. Induction of IFN
— v production by NK cell stimulatory factor ( NKSF) .
characterization of the responder cells and synergy with
other inducers[ J]. J Exp Med, 1991,173 (4):869 -
879.

(7] GEF, ZHE, A &, 4. CCK-8 X LPSEFK
SR [ B B Wk A B TLR4 Jz IL - 1B Rk By ma[J].
ErbEF#5IKK, 2005,25(2) ;137 - 140.

[8] Delgado M, Ganea D. Vasoactive intestinal peptide and
potuitary adenylate cyclase — activating polypeptide inhibit
interleukin — 12 transcription by regulating nuclear factor
kB and Ets activation[ J]. J Biol Chem, 1999, 274(45) :
31930 —31940.

[9] LiSJ, Cong B, Yan YL, et al. Cholecystokinin octapep-

tide inhibits the in vitro expression of CD14 in rat pulmo-

nary interstitial macrophages induced by lipopolysaccharide

[J]. Chinese Medical Journal, 2002, 115 (2): 276 -

279.

Seger R, Krebs EG. The MAPK signaling cascade[J].

FASEB J, 1995,9(9) :726 -735.

XGRS, XU &, Do iHe, 45 R & X G4 IR 5t

J7T74A.1 40} IL - 12 F0 p38 MAPK AR [J]. 8

R 5B E T %) ,2002,20(14) :271 -274.

BB, SR, BB fiHhBEETHaARA R 12

HIAEY R R HAE A [T ]. B E iR R 1B & ,2004, 8

(17) :3345 -3348.

[10]

(11]

[12]



