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Exendin-4 31 %8 3 ik A B2 40 B2 NO 2 5% B9 520
ABEF ADE R, E B (400016 TR, TIKBRHACH MR — BB L B R

[#ZE] HBY W% Exendin-4 (Ex-4) X483 Ik N K 41 ig ( pig iliac endothelium cell lines, PIEC) B jilt—4 4L A& (NO)
HsE, B S A AMS IR R, Jiik I BOGRA M BHIA PIEC 177 ¢ I = i 2 A iK-1 32 14 ( glucagon-like
peptide-1,GLP-1R) ; Griess &L N il Ex-4 X145 85  J0E5 2 PR3 514 P9 B2 A NO B 5 M) , I8 X 40 S
T2 M Y A R, PPAN Ex4 55 PIEC Bt NO BT RL- RO R . 4 T W R B — S LA A L (eNOS) {55 BELIWT 7 0 e -
TEELR 2R FF IR (L-NAME) BiAb 3 /5 , WSS Ex4 %f PIEC B NO 1952, &5 PIEC - GLP-1 Z{&3RiE, Ex4 gl
P PIEC B NO, VB FI7E 7 2 B i TR OC 2R , () e 40 i P 485 B8 7ok B g T [ (62,67 £1.53)ws(57.36 +1.42) ,P <
0.01], TABEEFRMA PIEC Bt NO 30 F5 55 FR M AL T A [ (2. 014 +£1.040) pumol/L ws (1. 624 +0.424) pmol/L,
P =0.03], Ex4 #l# PIEC & NO L-NAME Fisb3 )5 , Ex<4 5509 PIEC Bk NO J6i/ (P <0.01), &5  Ex4 iy
15 eNOS B4 P4 B 4B NO B, H eNOS J#0IEAE FH 1T g -5 40 M P9 715 B8 A8 AL AH 2

(@R ] T MR R FERR-1; — %A P B 4
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Effect of Exendin-4 on nitric oxide release from pig iliac endothelial cells
Liu Haoyu, Hu Xiaochun, Zhang Dongying, Qin Shu ( Department of Cardiology, First Affiliated Hospital, Chongging Medical
University, Chongqing, 400016, China)

[ Abstract ]| Objective To observe the effect of Exendin-4 ( Ex-4 ) on nitric oxide ( NO)release from pig
iliac endothelial cells (PIEC) and its relation with intra- and extracellular calcium concentrations. Methods
Glucagon-like peptide-1 receptor ( GLP-1R) was detected in PIEC with immunofluorescence assay. Effect of
Ex-4 on NO release from PIEC was detected by Griess diazonium reaction in medium with calcium or without
calcium. Intracellular calcium concentration was measured with a flow cytometer. Relation between time and
concentration effectiveness of Ex-4-induced NO release from PIEC was assessed. Effect of Ex4 on NO release
from PIEC was observed after pretreated with the eNOS signal blocker, L-NAME. Results The GLP-1R was
expressed in PIEC. Ex-4 stimulated the NO release from PIEC in a dose- and time-dependent manner. The in-
tracellular calcium concentration was higher than the extracellular calcium concentration (62. 67 = 1.53 wvs
57.36 £1.42,P <0.01). The NO release level was significantly higher from PIEC in the medium without cal-
cium than in the medium with calcium (2.014 +1.040 vs 1.624 +0. 424 pmol/L, P =0.03). The Ex4-in-
duced NO release from PIEC after pretreatment than before pretreatment with L-NAME (P <0.01). Conclu-
sion Ex-4 increases NO release from PIEC by activating eNOS. The role of Ex-4 in activating eNOS may be
related with the intracellular calcium concentration.
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JiF w5 1L HE 2% -1 ( glucagon-like peptide-1, GLP-1) J&
FH A3 25 1 101 i R 28 i 1) RS 2 DG 400 e 4 W 1) — i 2
BRI , BA A RO 1 5 3R 43I R G U E T
PR, A I AL 1 ~2 min Bk R A i BR o) G
RBEF o GLP-1 26U 5 GLP-1 A5 e HEARBLI 53
TEEFEY AR R, HRTE T 2 206
PRIEIRIT ST o AR Y RaE GLP-1 ey nl g H
A O MR YEN, IZAE 7T BE 555 5 N K 40— 4R
A (nitric oxide, NO) BEJHAH G, M58 7R GLP-1
AU Liraglutide ] 512 A # Ik 49 5 4H L eNOS
Ak, vie B2 (O M 195 5 NO JH a5 {H 45 T PI3K/ Akt
i S PKA {557 3 [ ) 410 1 550 2 AN BRI ) eNOS
BERR AL, 275 GLP-1 KAUMIE eNOS, i 5 NO B
FIVEHIAT BB S HABAE S ARG, 45455 %) eNOS 3if #: i
WEA R, GLP-1 24y 2 75 38 1 45 4% 51
1% eNOS AN B 4L NO ¥k B A FEF9E . AF5E U
JH GLP-1 25\ 4 Exendin4 ( Ex4) f eNOS [H 5l
L-NAME fb 3345 45 % JC 45 4% 57 5 ( DMEM/RPMI1640 )
FEFE 055 85 sl ik N 2 4l i ( pig iliac endothelium cell
lines, PIEC) K3 NO 140 16 74 5 0725 fb, 4 Exd
S N B DI REIAIL

1 #MEEFZE

1.1 A#5 A

PIEC 4 ik W [ v L RL 4 B L A iy Bk 2 B 52 e 400
£, Ex4 & Eli Lilly America 2\ 7] 2%, DMEM ( & 45) . RP-
MI1640 B 775 (TCH5) FG 4 L7514 HyClone 24 ], JEH (1
it} 22 B RS BSA Bl 9 /6 V4 K & 14 5] \EDTA | Griess Reagent |
BSA .eNOS FH¥ 7] L-NAME Fluo-3 AM 4555 F-o¢ Ya 3841 35 H
BRREYFABI I, i HZEE MD SPectraMax M2 £ 1j5E
BRI S YR 1 o DO R ARICHT GLP-1R Bk [ Jb s
FRAEVFARERAT . 3£ BD 22 Flow Cytometer FACS Van-
tage SE Ji 24N M A A T 400 A PR A I 5
1.2 ZF&%
1.2.1 PIEC #55% & PIEC 23585 5% F & 10% i 4F MiE i
DMEM  RPMI1640 B35, 43 4HbRic s 5% CO, 153546 37 C
MG BERE S 1741 BE 80% @l & 1IN 45 0.02% EDTA #]0.25%
BB ARAL A o DU S e 9 GLP-1 2 (R P4 Y 40 o 4 2%
FhF 24 FLHL, B Ex4 K L-NAME 4b 38 | Griess Reagent i NO
20 M A B T 96 FLAR, it =X 40 403000 40 i N 5 2 A8 6 FL
M %, Ak B W A5 4 F AR A AL B IR 2
1.2.2  PIEC #iff b GLP-1 32 {4 K 21 B2 T AL
g — a5 A 24 FLARIC L, e F K 5] 60% ~ 80% K
37 °C PBS {3k 3 WK, YK 10 min, 4% £ 3% B[ 2 30 min;
PBS ¥ ¥k 3 ¥, A% 10 min, 5% BSA i 30 min, i A 1%
BSA #iBefy FITC $Ric4t GLP-1R ik, 37 CiR &k ; B H R

JH PBS V0% 3 WK, BHKR 10 min, B¢ GV K E 5 3 A, 980
AT T MEE (A 490 nm , A S 530 nm)
1.2.3 3% Ex4 09T 102 B R] S 457 B B R R
1.2.3.1 M Ex4 55 PIEC B NO 4 Ex4 ¥ 3y [l
6 AH BEUR BE AL FRZH (n =8) , 4351 0.001.0.01.,0.1.,1.10,
25 pg/ml Ex4, [RIFAEAG 8/ TSGR W NIEE NE 6 h,
e NO B,
1.2.3.2  fiify Ex4 By A Hns E 5 AESE AL EEZ (n =
8)H45 T 8 pg/ml Ex-4 TETCAMIGFRILNIEE 2.4.8.12.24 h J5
TE NO MR,
1.2.3.3  4fFiES PIEC B NO (1) Ex4 ¥ B 76 [ LLs
ADEBEEHREE (n =8) , 433 &F 0.5.1.2.4.8 pg/ml Ex-4, [7] &
A S/ TSRS T E PIEC 8 h, JU%E NO Vi,
1.2.3.4  eNOS BHIERIFALEE 4% 0.10,100,1 000 wmol/L
By L-NAME fiiAb3E 12 h, F545 720K 5 8 png/ml Ex4 JLFHE N
FZ AL 24 h(n=8),
1.2.4 4l B35 NO KU i Griess 1%, 3%l &
PRAE UL I HEAT 454, At i 3% 55 Wl DMEM + 10% FBS &Y PR-
MI1640 +10% FBS B}, | 3% F} DMEM + 10% FBS 1§, PRMI1640 +
10% FBS Rttt BEPRIY 540 nm JUE G RE(E[ D(540) ],
1.2.5 ZMMesiile 6 fLARSEFRAIM, RI20 A5 457 AH
FIAb IR 2R B I B 92 W Griess 50 NO e B, F6 T (4 24
M AN PBS # B2 5 wmol/L Y Fluo-3 AM ( Fluo-3 AM 4575
FHRED) —RAE 37 CHEE 60 min HATHENCIRETH 3L, Wi 5
PBS Y% 5 min x3 W, PEH )5 B E 30 min, FEEGS (LS
Y5 , e A B AR B 488 nm, & ST K 525 nm i
AT 210 L A A e
1.3 “%itxam

JH SPSS 19.0 Gt AT 8 ab 30, G5 R UL x £ 5 IR,
B BT ORY 2 20 LA filt AN ST REAS 50 0 K 00, ZHEAR Y
BBl L R 7 225307 .

2 HR

2.1 GLP-1 %4k PIEC # & ik

P AR T WL 30 S0 T TS 200 R 440 e J T DL B
IR ICE T, MR AL g (52 YR, $278 PIEC f
GLP-1 521k £ B 4555 T4 B AN (7 1)

Bl BHEEMBENE GLP-1 Z7E PIEC LHIRIA
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#1 % Ex4 REREFS PIEC B NO HEHX R (pmol/L,n=8, x+s)
4150 25 pg/ml 10 pg/ml 1 pg/ml 0.1 pg/ml 0.01 pg/ml 0.001 pg/ml
DMEM 21 1.368 +0.020% 1.471 £0.032 1.369 £0.0142 1.294 £0.042% 1.349 +0.012% 1.344 +0.013#
RPMI1640 21 1.367 £0.010% 1.498 +0.048 1.414 £0.027¢ 1.392 £0. 0242 1.377 £0.023¢ 1.375 +£0.021%
a:P<0.01,%5 Ex4 10 pg/ml tbix
R2 YA Ex4 AEIREFS PIEC i NO HEXHEER (pmol/L,n=8,x +s)
215 8 wg/ml 4 pg/ml 2 pg/ml 1 pg/ml 0.5 pg/ml
DMEM 41 2.424 £0.078 1.597 £0. 1732 1.333 £0. 000 1.388 +0.001* 1.380 +0. 0442
RPMI1640 21 4.056 £0. 145 1.550 +0. 067% 1.463 +0.079% 1.584 +0.115% 1.417 £0.0742

a:P<0.01,%5 Ex4 8 pg/ml }bi

2.2 Ex4 % PIEC #3 NO ¢y af A= 22k £ &
2.2.1 Ex4 T PIEC Bk NO MK & FHL Ui 512 55
7R 7F DMEM 71 RPMI1640 Wi F 55357, 1 we/ml & 10 pg/ml
Ex-4 ZbFRZH (% NO T F B Ze i 6B, 10 wg/ml Ex-4 b
FHZH NO FH i HA A W] 2 (P <0.05, 3 1) s AR IR B
ZHIA] H A HE 7R , RPMIL640 25 NO [ (1.404 +0.052) pmol/L] %
DMEM [ (1.366 +0.058) wmol/L] I BB i (P <0.01) , 4f
7 S 56 S 78 7E AH 7] 55 32 AR [R) Ex4 f AR 2 P8 pg/ml
Ex-44bBEZH NO A HAWA A THE R (P <0.01,3% 2) s RFEKE
FEUR B 2H 1A] Fe AR 7R , RPMI1640 2H NO[ (2.014 + 1. 040) wmol/L]
4 DMEM 41[ (1.624 £0.424) wmol/L ] FFE& B A (P =0.03) ,
2.2.2 Ex4 S PIEC Bt NO HIRZ6 & Ex-4 b B 5
NO & Wi+ = I H, 7 8 h J5 B Wi FE % ; Ex4 4b# PIEC 8 h
[(4.018 0. 208) pmol/L] if NO % 2 h[(1.393 =0.023)
pmol/L] 4 h[ (1.862 +0.100) wmol/L] 12 h [ (2.865 +0.052)
pwmol/L] 24 h [(2.524 +0. 112) pmol/L] B EF 5 (P <
0.01),
2.3 eNOS ras;#) L-NAME x} Ex4 i 56§ PIEC #3%
NO #4 [ 45 7

eNOS BHWTF L-NAME X} Ex-<4 52 /) N 52 41 NO Bl
W] @AM . DMEM £ RPMI1640 5 F) 35 75 Wi 20 34 TR M
10,1001 000 pmol/L L-NAME 4t B , PIEC Bl NO it I
2H B /0 (P <0.01) 57 10 wmol/L 1 100 wmol/L L-NAME
Wb —F Z M2 7 (P >0.05) , L3k 3,

%3 L-NAME ARk E3f Ex4 S PIEC i NO HBEET
1EA (pmol/L,n=8, x +s)

2115 0 pg/ml 10 pwg/ml 100 pg/ml 1 000 pg/ml

DMEM £{ 2.291 £0. 138 1.579 £0.046* 1.533 £0.021* 1.702 +0. 139

RPMI1640 2 3.102 +0.012 2.225+0.141% 2.111 £0.282% 2.545 +0.278*

a:P<0.01,% L-NAME 0 pg/ml s

2.4 Ex4 5% PIEC #7k NO L5 s p M 94550 % 04 % £

TSR FR M BE T4 T, 8 pg/ml Ex4 Fi4b #4 (Ex4
2 ) PIEC )7 8 h 7, Ji X 4 ML AS0R: I % 30 Ex—4 4 38 20 4 i 79
FEVR (62, 67 £ 1.53) B Xf A4 (57.36 = 1.42) B B JF &
(P<0.01),

3 g

GLP-1 250040 % B T 78 IR 4L 8U00 iR T3
A TIBEHR G il O WE P8 R SR, O T REAE A %
WEAME IS 2 T ZUERE . ARSI R FH e vt ik,
%52 PIEC 20 M 1774 GLP-1 3Z &, 38 i W52 41
i NO 254k B A Ex-4 SLAdF R Bk AR v 175
5 PIEC £ NO, x5 Hattori 26055 438 GLP-1 25/p1%)
Liraglutide T 3755 A\ Dk P K 240 MO RS NO () 45 SR
HAL

TR % Ex4 55 NO B A - e & b, 3.
fI15ER M 0. 001 ~25 wg/ml 6 M6 B2k FE 11 Ex4 A3
PIEC, 45 R BR 1 pg/ml Al 10 pg/ml Ex4 A FEZH NO
Fh v e Al 4 T FRATT 4 0N O g vk B S L #
0.5 ~8 pg/ml ZJa],IESE:8 pe/ml Ex4 i PIEC B
JBNO el 3 . TEHR Ex4 kb3 PIEC o fa] 9 52
Kb 25 IR R NO B AR (L S B B e il 28, P e A
FAEVE BT 2 8 h, iX 5 Hattori 257! 4738 Liraglu-
tide &0 A 0. 01 ~ 100 pg/ml NO Ft = ik g it [i]
N4 ~5 h A—F, 250 g 540 25 ) AR R 40 i
JEARIAE G

GLP-1 J& ol 4y = 22 T W IR IR 97, GLP-1 244
Y AT REAFTE (1O LA R4V T, 7 2 70 AR s 1R
FHIRFFE A AR ' (H L I R B ML s R A
20, A RT3 30 7 SR R AR LABIIE . A S2 Ik
S Ex4 SRR B AR T PIEC BEL NO, #2/R
Ex4 B0 i A VE R AT B NO Rl 45 N B2 T e A
Ko NO f—% LA A (NOS) i@ id L-Arg-NO-cGMP
A NO ELAT & 5K LA 400 61 1t /) A 26k B 2R 4
OGS P AL A A S A P R T T B e R Y
Fridio NO 78 N M 0 B AR 132 3l ik ok B A Ak &
AR R bRz —T Y A SZIIESE eNOS FH M
7 L-NAME fig @ 4| Ex4 55 PIEC Bk NO, 27K
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eNOS A fig J& Ex-4 155 NO Bk, A0 4E R 3 7E
HIR G

GLP-1 2 4y o Ml Fp AL P8 45 38005 eNOS, H i
WA . Hattori 257 BF5E T PI3K/ Akt 3@ i Fll PKA
WP, GESE GLP-1 2% Liraglutide %f eNOS [ $ 5
(B IRl v P o ) A R T i (= e
H5ZREEMMIIGEMITT, 8525 S5 GLP-1 21
Y1iFs T NO BRI, w9 /DA G HGE . FRATTMB % GLP-1 2
I I B 5 5 Y NO A=A . PN Rz 40 1 40 i
5 7K -2 200 60 B 6 3 G PN A 00 L P S P S R
s ARSI R T R R A AN R ] Ex4
YEH PIEC J5 NO F=H 52 . AR R 5 552
TR DMEM B 2 AAS & 85 19 RPMI1640 15 572,
S5 R ARG IR #7219 PIEC 7F Ex4 kbHS NO
THE A BRI 2, WA A0 B AN ok i
AR, $E /R 7E Ex4 35 3 0 R 41 id NO Rl o 72
TR A AN N TR S 5. Hk, AT
Fluo-3 AM ZGHEAT Yo € | 3t =X 240 i 4S040 i i 45
Ak, KIMTCEEE SR WG 57 55T, Ex4 i 5 NO B
JHCR R AR W R, 201 R PR A o B B T R Ex4
VSR 4N NO T nT B 55 40 i P 45 2 45 B i A
5 (H BRI HLEIE A 15— B AR o

ARWFTEN—ASB R R T Ex4 1.0 158 )
POLE], T RES38  BTE eNOS H8 1 A Bz 40 NO ik i
AHIE 515 5 53X — T BRAH G, 40 PN 85 2 45 Rk vT g
S H A
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