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J\RKPE W 45 E X RS £ HEiE S ECV-304 —F LR EERIEH 2 FHH 1EH
H O ABREE B0 AR W HAMEMAEITF.A K ATA (AL E R K2k B &, 71 FE 050017)

# OE. B #iT CCK-8 M LPS %S ECV-304 iNOS Fik 4 FHLEI. Hik Hige ECV-304, FIH | .CCK-8,
LPS J CCK B2 (5417 PT45 Me 43 B s Be A 09 40 L, Fil Western blot #6301 iNOS 5 (13235, F S 40 4627 O i 4 ) NF-
B P65 % [ 3k 54 , B RT-PCR #il] CCK-AR 1 CCK-BR mRNA k. G54 O3 4 ECV-304 iNOS HEH 2
{3k ; LPS 55 iNOS ik 8 i |- 1, CCK-8 7 it 4 i 40 ) LPS (945 1, B CCK-8 Xt H AR m . 2ECV-304 f71E
CCK-AR 1 CCK-BR mRNA 3%, Hf CCK-BR mRNA 3357438 . LPS A% S CCK-AR I CCK-BR mRNA &1k 81 i H{ 38
@I BRLL NF-«B P65 & [ E 45 T4 MU ; LPS W9 1 h [S40MA%h NF-«B P65 ik B @3 /i, CCK-8 il B ot
M) LPS F4EF ; Bt CCK-8 X HICHEm . @P A Al $i%E CCK-8 B Mkl fE . &5 ECV-304 f£1E CCK-AR HI CCK-
BR mRNA #ik ; CCK Z{k 1 NF-xB £ 5415 CCK-8 #14i| LPS i 5 ECV-304 iNOS % [ Fik L.

XA FEIRPER ;R B AR — AL BA B B SR -k B; CCK 2K
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Inhibitive effect of cholecystokinin octapeptide on iNOS expression induced by li-

popolysaccharide in ECV-304
GAO Feng, GU Zhen-yong, PING Jing, LIU Xia, ZHAO Li, XU Jin-rong, NI Zhi-yu, CONG Bin, LING Yi-ling
( Department of Forensic Medicine, Heibei Medical University, Shijiazhuang 050017, China)

Abstract; Objective To elucidate the molecular mechanism of cholecystokinin octapeptide (CCK-8) in-
hibiting of iNOS expression in ECV-304 induced by LPS. Methods ECV-304 cells, were stimulated with LPS
in the presence or absence of CCK-8 (10" =10 "mol/L) or/and CCK receptor antagonist proglumide. The
iNOS protein level in the cytoplasm at 16 h after stimulation was detected with Western blotting. The expres-
sions of CCK-AR and CCK-BR mRNA were assayed with RT-PCR. The level of NF-kB P65 protein was detec-
ted in cytoplasm and nuclus at 1 h after stimulation with immunocytochemical technique. Results LPS led to
the up-regulation of iNOS protein expression in ECV-304 that was obviously inhibited by CCK-8 in a dose-de-
pendent manner. CCK-8 alone did not affect iNOS protein expression. CCK-AR mRNA expression was higher
than CCK-BR mRNA expression in ECV-304. The expression of CCK-AR and CCK-BR mRNA could be up-
regulated obviously by LPS. LPS increased NF-kB P65 protein expression in the nuclus of ECV-304. CCK-8
obviously inhibited LPS-induced changes of NF-kB P65 protein in a dose-dependent manner. The inhibitive
effects of CCK-8 on iNOS protein expression and NF-kB P65 were attenuated by proglumide. Conclusion
There were CCK-AR and CCK-BR mRNA expressions in ECV-304. CCK-8 inhibited LPS-induced up-regulation
of iNOS protein expression by acting CCK receptors and NF-kB in ECV-304.
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LB Y HIL A LR P 7 PR o PR AR A P
AR M 4 ( vascular endothelial cells, VEC) 4
P2 A AR 2 R AT LI T P AL e R & . A
JACIF B Wi 45 7 ( cholecystokinin octapeptide, CCK-8) J&
R 22 Y SRR T IR, B 5 PR RS N
WA ZR G A AL R GE Y 22 Fh D B, %0 i 8 24 BBt A7 18
W A LU B B R, CCK-8 By B
OB T R AR ST T 0] P9 2 R 8 24 (lipopo-
lysaccharide, LPS) 52 i) VEC 4 i NO 1 %&£ 4l %
VEC #£5*', CCK-8 [y RPN COK B2 (A4 S
FEPLFI P A I ( proglumide, Pro) #f 4 B4 , #2775 VEC
AJRETFTE CCK 3214 ; CCK-8 7Y LPS iS5 VEC NO 4
IIFERIBLN 24 M AT 2. B2, VEC f77E
75 A — S 4k % & B (inducible nitric oxide synthase,
iNOS) ,iNOS J& 5 B4R 5L & NO A R 1 3 2
57 ] B ( nuclear transcription factor-kB, NF-xB)
SRR INOS FEPR Rk M e 3. AR ST I8 LA
Jok N B 4 Jfl & ECV-304 Sk ifF 5 %60 52, MR %% LPS %
VEC CCK 32 & Je NF-xB ##fi & CCK-8 R0, DL
1f CCK-8 #15 LPS i3 VEC NO 4= A 4 FHLi

1 #E57H*

1.1 ##

ECV-304 211 o # M 7 o [ 9 7Y 5 35 4 44 8¢ b0 ( CCTCC,
) 5 & Z B (E. coli. lipopolysaccharide, LPS) | /A Jik B 3% g 45
# (CCK-B) A1 ( Proglumide, Pro) , 337 [ i £ % Sigma 2%
Al AT NF-kB p65 £ 5T H1 {4 4 % [H Santa Cruz 24 7
P AT INOS Z s BEHLAM AL st h I A TRAH,
CCKA ZZ{£( CCK-AR) 1 CCKB %% {4 ( CCK-BR) 3| 4 fh 4L 5T 88
BhAE B 22 7 R, R o B P A4
1.2 fmpeddf

YA jfd#k ECV-304, FI 5 10% a4 1 i, 10° U/L B % K&
100 mg/L %5 % 49 R-1640 535 F 37 °C 5% CO, % 95% O,
FAF T HEFR,0. 25% BE ARG T I E L.

1.3 Western blotting #& | 4 fzz 2 iNOS & & F 1A

R MU FI B 1 x 10° 1, 6 A & 1M 7% 1 R-1640 45 35
WAk B 4N, FR P 7] LCCK-8 (10 * mol/L) \LPS(1 mg/L) .
CCK-8 (107 ~10 "mol/L) + LPS fl Pro(2 mg/L) + CCK-8
(10 mol/L) +LPS(1 mg/L)435|%iji# ECV-304 16 h.

FH 440 i o 24 A 28 op i (100 mmol/L HEPES, 1% Triton X-
100, 1 mmol/L. EDTA, 10 mmol/L DTT, 1 mmol/L. PMSF ) 24 fif
ECV-304, 7K 15 min,20 000 x g {EiR &5.00 15 min, b B 9 40
a3 2 M, B2 AR 15 G250 ) £ sE B e vk L B 100
we MEH TR 1, 22 SDS-10% 5 P I Mk Il 6E e ol ok 40 1 ), 4
JBE b (08 B B A R AT A . 2% MR Wk PR B, 37
CZAE 1 h, TBS W Bk, A St A iNOS 2 i i i (K

(1: 100F5 %) 4 CHEF . TBS Rz ik, 10 min x 3 ¥, 0
A HRP $Ric B 2650 16,37 CHET | b, TBS #E3:/5, DAB i
0, Fl Gel-Pro SEIE 43 BT (F % b 68 2ty i 4724 s Bt 40, RO
AR 5 2 e AT R INOS Fik AR K
1.4 F %4 RT-PCR #&m| CCK &/ mRNA #ik

TR B 0 1 x 10° 1T, F Ak LPS (1 mg/L) i85
ECV-304 ,LPS 7+ 5|0 F 0.5.,2.6 h, 5 i 506 0- -5 05—
AR RNA T RNA 20 g 28 1% SRR iol- e i
WEME R DR M 5E . UL RNA 4 pg, 76 AMV S0 SEREER T,
AL |5 1 cDNA . 76 74 2 mmol/1 MgCl, 4 U Tag DNA 3
Bl & 25 pmol CCK 2 (445 kg | 89 25 wl & &, ik
1T cDNA B9 & AisE R Rz, L B-actin 2 P20 il (480 bp) .
CCK-AR 8918 : FilF5149 5'-CATGCTCATCGTCATCGTGCT-3
#5149 5'-GGCTCTACGAGAACCTGGACA -3'( 320 bp) , CCK-
BR BERPES | 4 FHFSI Y 5'-CTTGCTGGTG ATCGTTGTGC-
3, F a4 5'-CCAGTGTGCTGATGGTGGT GT-3' (332 bp),
TEFRZHCR P 95 °C 30 s; &1 59 C 1 min( CCK-AR) , 58
C 1 min( CCK-BR) ; #Ef# 72 °C 1 min; J§FF 28 VKI5 iE— 4 4 {
72 G 7 min, A PCR =428 2% S HE B RS b vk 43 8,
Gel-Pro & Ji& 73 Hr 4 Xof v, Yk 3517 A7 2 i Bt 20, AT 8 o0
(L ( AU ) 1 SRS 1) HT R x 26 i B (L, CCK 22 {&/B-actin
1) AU (3R CCK 2 {& RNA A kK .

1.5 %% fm oAl 5 7 kA m) 4m fe 4% NF-«B p65 & &
Fik

FEAR MU BB | > 10° 5, 4 B AS 35 1l 375 9 R-1640 5% 3%
WREFE AN, ] .CCK-8 (10 % mol/L) \LPS(1 mg/L) .CCK-
8 (107 ~10 "mol/L) + LPS fl Pro(2 mg/L.) + CCK-8 (10°*
mol/L) + LPS(1 mg/L) 435I il 8 ECV-304 1 h,

4 R R LS B ABE R IR R L P, A A 10% B A
[ML7% F9 R-1640 , 15 4% 24 b S8 540 FR & & 4 i R-1640, [A) st
IACR R 2 0 1 b S, 8 A 400 A B R B A 0. 01
mol/L PBS $5k 2 %, % 5 min, #R 5 FH 95% Z. B [& 5€ 30 min, PBS
P 3 4% 3 min, 3% H,0,{EH 10 min,0.3% Triton X-100 {E
10 min, 10% L ZE MU EA] 15 min, A BT A NF-xB p65 277
FREGTIAR (1 100FRFE) 4 CIFE L, A HRP bRic B 2E 41 %
IgG,DAB R {, WA by, A0 A% 4 0 £ 0 A BEPEZE 2R,
Gel-Pro BEIRESr fr R AR EA T2 e Bk 4 Hr
1.6 %itsas

B x £ 5 Fon, R SPSS G614 {2 b BB, 1 1A) 25 7
KA BRE T E, BB EEERE R/ &2 (least
significant difference , 1L.SD) 997 7 7 3% .

2 HR

2.1 CCK-8 #74] LPS i % ECV-304 iNOS & & &) £ 1L

P 4 ECV-304 45 INOS TR (/b 23k 51 ma/L LPS
WFE 16 h )5, iNOS 3R [ ek i g, 50t FEEA AR He A e i 22
F(P<0.01);10" ~ 10 "mol/LCCK-8 5 LPS L [a]IE# ,iNOS
HHRARETRE, 5 LPS ML EREE(P<0.05), Hp
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CCK-8 V& HEfill f: iNOS 25 [ 215 F P ] B ; Pro .CCK-8 5 LPS
HFEH INOS 3 [ R A Wt &, 5 CCK-8 + LPS ZiR LAY
W S22 5% (P <0.01) ; CCK-8 SR & Xf iNOS 4R [ 3Rk LW &
. WL,

1 2 3 4 5 6 7

T e — — —

. A *F4a; 2. CCK-8 (107® mmol/L ) #1; 3. LPS 41,
4-6, CCK-8 (1077 ~10 " mol/L) +LPS#n; 7; Pro+ CCK-8
(10 *mol/1) +LPS 4

E1 CCK-8 il LPS iS5 ECV-304 iNOS BERFE(n=3)

2.2 ECV-304 # 4 CCK-AR #= CCK-BR mRNA # ik
B LPS #% i
CCK-AR fil CCK-BR mRNA 7E1E% ECV-304 | ¥4 F#ik,
CCK-AR mRNA /4 H Bt 3 320 bp, CCK-BR mRNA 47184 /B Wy
332 bp, CCK-BR mRNA 73k W & T CCK-AR mRNA ikt
1E LPS i S4E 7, CCK-AR HI CCK-BR mRNA 7 ik ¥ 8] i F}
L Hi 0.5 h mRNA ik 38 506, 4 318 %) B 69 2. 32 £
2.37 (P <0.01),2 .6 h Feik 5 TR B0 8w T4
BHLH (P <0.05) (& 2),

140
OCCK-AR
120l WCCK-BR b

100+

AR RIEE(%)

& i 4H LPSO0.5h

LPS2h

LPS6h

a: P<0.05, b: P<0.01, 5 Ba iz
E2 RT-PCR 7 iE#M LPS 3 ECV-304 CCK-AR #1 CCK-BR
mRNA #3335 BRI (n =3)

2.3 CCK-8 74| LPS i § ECV-304 NF-kB %& & #
A% 4

R AR B ECV-304 5 NF-kB P65 # [ /b kb ek, £%
AH AT ECV-304 2015, 40 A% Hf 251 meg/L LPS B E 1 h
J5 NF-kB P65 5 15 B A RS 07 40 M 42 b a3, S5 % BR 4
2R B (P <0.01);CCK-8 5 LPS JL[a) {40 f £ b
NF-«B P65 % (55 R4 LPS 4 B3 F (P <0.01), H CCK-
8 Ve RE ALK F [ M B . Pro, CCK-8 5 LPS #:[ml{F H, NF-kB
P65 & A I B AL R, 5 CCK-8 + LPS 41 AH b W 5 T
(P <0.05) ;CCK-8 #h{E %t NF-«B P65 % (1 4% # {1 TC 8 @
FE(P>0.05), WLE 3,

140 ¢

100

60 t

FEH KA

| 2 3 4 5 6 7

I: $F0840; 2, CCK-8 (10 *mmol/L ); 3 LPS; 4 —6:CCK-8(10 77
~10"? mol/L) +LPS; 7; Pro+CCK{10® mol/L) +LPS

a: P <0.0l, 5 @amrbis; b, P<0.01,5 LPS 0 5L 4%,
¢:P<0.01,%5 CCK-8(10 % mol/L) +LPS £81t4%

B3 CCK-S 0§ LPS %5 ECV-304 NF-xB BB FiL(n=3)

3 g

A K FH Y ECV-304 41 g bk 2 165 98 40 il 5
NI i Ik P A i S ST I K A A R B2
1990 4 H A R B 2E e bR R 2 R E 2 5%
s W, BT 2 4R ECV-304 FiA BT ik ) B2
B MR A A — 2 25 57 (HFfF 5T % B, ECV-304 7
2B B A Ry T AT LA 0 P R A AR T T
Ml ASZE L) ECV-304 NHFFT A 4, %2 CCK-8
Xt LPS 5 VEC iNOS kil I8 1 F i 7074l
H ARSI AE R 1, CCK-8 7 f i ot 4 i) LPS 75
5 ECV-304 iNOS ik 1A, 275 T i iNOS & H
FIATHE R CCK-8 il NO £ 2tz —. %
AR 4 4 M R &5 VEC iNOS ik B iR (NO K HAfT
He B A R R 80 VEC R £ 00 B B AR,
CCK-8 BT 4IPE RS LPS 55 ECV-304 iNOS HH %
ik i, ATRE R CCK-8 R HEHRT/EA , BN # R
P o Ak v o A L BE AL AL 2 —

CCK Z KR G & MBS R, 716 7 sl
FRAE CCK 7[Rl frt A B2 AT FH AN S M A B v i
7.9 CCK 3% &4 % CCK-AR F1 CCK-BR #i#I"! , 7¢
g B A o AL 2H 22 i B 40 B 240 70 A . Cong
4L R PCR H AR & B, 76 K BRUAE Ak 18 5 /) 1. 4 1
H 4 Jfu 3¢ 1% CCK-AR , CCK-BR; 3 & B A Bl fiff 5 Jik
SP- LAR Mot 77 fE CCK-BR mRNA ik (FF A 3R) .
Pro A #43 Bi#E CCK-8 Xt LPS 5 | 8 P B AR08t 1 &F
B 7 IO RAARG (4 410 41 %4, $E 7R VEC A BEA74E CCK 3%
A, ASCHess B BR 76 A ECV-304 77 7E CCK-AR A
CCK-BR mRNA ik, H:f CCK-BR mRNA 3 ik & 1%
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T CCK-AR mRNA; LPS i 5§ ECV-304 CCK-AR,
CCK-BR mRNA ikl 8 i, S04 8%, Pro AJ
% CCK-8 %t LPS iS5 ECV-304 iNOS K [ 71k | i1
e, R R CCK-8 | LPS i S ECV-304
iNOS # H3Rik FIRFTRER i CCK Z AN S/,
NF-kB Jit 1986 4F (51 Sen H LM —Fp BA £
T R R, 2SS R T
ST, NF-kB £l PSO H1 P65 2 4~ 298 i1
SRR AR, TERR B 40 U P9, P65 I FE 5 40 il 14 T
I-kB&5 &, T L TCTE P NF-xB - 1-«B & &4, 4345 F
MR . 240 A2 B LPS 4R 48 5F B F il 5,
NF-xB 5 1-«B fi#t &, # {0 T 41 fu#% 5 DNA 4§55 5 51
a5 SRR R REF B H 405 R, AL
WP Es R o , CCK-8 11 il Py i 2% 1 45 A oL Al 4 4
& LIPS Jb 74 i 5] 55 5 M 40 0. NF-wc B 955 1 5480 85, DA
Jiti £EL 2 fry g B 1k, 410 1) A 40 AR 6 4 i PR T i 2R
ik CCK-8 #1| LPS 55 ECV-304 iNOS & [ %
ﬁtﬁﬂﬁqﬁ ,CCK8 R &R i NF-kB {554 %
BRI A FEAE YR ? ALK 4 R B R, X 40 NF-«B
p65 HH EESH AT ECV-304 4005, 40 fudz A 0 it
FKik;LPS §FE 1 h 5 NF-xB P65 2 [ B B AL 41
¥ ik B B i ; CCK-8 B4 X} NF-«B P65 7 1
BAEALTTH R R, T 5 LPS & FEd, CCK-8 A 7| ft 4
Rt LPS 155 NF-«B P65 & AR #( ; Pro ] B4
CCK-8 Xif LPS i#55 NF-«B P65 & (AR A HIVER
Z2] CCK-8 AP LPS 5 5 f) NF-xB ik B AR,
ZAERH CCK Z AR 55 % T iNOS 2t K 19 58 T 7 76
NF-kB &% Hna ‘LL’E\ NF-kB R"J' iNOS %[ﬂﬁl\i\:@%ﬁ lqu.ﬂ

A A S A A o Ao R A o o o A e o g g g o L o g g S g e R o Ry S R S

P A il
o | H R

iR . AT LAHED CCK-8 1l LPS % 5 ECV-304
iINOS ik | iff], AT RBAZ I 1 817 NF-xB RSB,
AR AT AR CCK 21/ F . TS CCK-8 4|
i) CCK 324 HARRTIA i — 5%

&% 30k -
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