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1 #R5FE

1.1 Zg¥kik#
urantide [ F#EAE KRG AV FHCA IRA A&
Js FAARATT (fluvastatin, Flu) 19 5 I 5T 4 16 25 4
FRZF]; DMEM B2 3818 S U 12 1y § £ [E Gibeo
NE) s BB 4 I3 (fetal bovine serum, FBS) Ity H K
WA A s o LB A HUAA (anti-actin o, a-SMA) $iT
PRI B AE s AR A Yy H R A R A 5 L EHT R R
MCP-1 Z3afEhiiR il B bt A2 24\l AW R Aric
NEBTILE 1gG W B sRBURE A ) TR Wl
SABC A2 2H 2k 2170 & . DAB (418 & B
FEINILF R HAR A H]
1.2 7ERR
1.2.1 ¥ EEFHERSA
 BETRDEHR BC ] < BERb DR, 3. 5% JIH [, 10%
FE,0. 2% PN AAEE , 0. 5% HFRENFN 5% HBE .
fAREREN: Wistar JCRR, 160 H R H 180 ~200 g,
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H 7 AR R R B~ i sh Wy B 4 A3k (F T e 5
SCXK( i )-2009-0004 ) . B 25 H K BU/E M Ik X
MR 25T IE B pkoh Ay 125 H Wistar KER, 17 2
R TR Al B, AR ip 45 T 4EA R D, (vitamin
D,,Vit D,)70 U-kg ™', 43 d, SLRAMIN 6 .
HE 3y, WK U 3 ioB &40

AS AV I BN , AS BEAUZH FEREDL > 3 4
BV (25 H) L BH M 25 G o 7T 20 (25 H)
urantideZH (75 2, BN A] 4% 25 H) o IE 50 AR
SURIBRIZ B F R o S A 2R K 30 pg kg™,
L 14 d; FARMIT A E H ig 45 T ®AAMBIT
5 wg-kg ', #SE 14 d;urantide 40, 5 H 2 8K 5
urantide 30 Mg-kg_' SRS 3,7 14 d,
1.2.2 MBS Ca®* iR BT

IIESEITT AR (EA 2T b SR A RN R T 1M
PRASR A, SREF L LA v, KA
0.3% JEL Hi 2 30 mg-kg ™" ip 43 TRRME 53 B0 3
ik, FH S ml AR A SR, ] 1006 x g .0
15 min , W H i1 75 47 25 F Eppendorf 4 /71, —20 °C K
FAORATA o 4 B 3 A AR 23 SR R BRI v b 1Y)
Hyl = Hg (triglycerides, TG ) . & JH [ % ( total choles-
terol, TC) | & % FE g 25 1 (high-density lipoprotein,
HDL) K% 8 H (low density lipoprotein , LDL) Fl
Ca’* ¢,
1.2.3 SEARUFEERNAGES K MCP-1
FRik

S EE AU U SRR 1 em, 4% 225
FE 1€, B A Sl kil 2 o >R T SABC ik itk
oz gt SRR SR E U B 36T, — P
AL AEHTR B MCP-1 22 e 44 12 100 HL il F
BB L E 1) DAB WA, IR T WA 3 ~5 min,
SEO%, B, BT A BEHLIE I 10 A 5 B AL B
( x400) , i Introduction to Image-Proplus 6. 0 J J
P53 BT 0% e S AL A 1) S 8 2 AL B AS 53
TR oA, 5 A 20 K UM 3= 3l Ik BRI 05 5 191
Y% Y6 {H (absorbance, A)
1.3 {k5pRTG
1.3.1 mEFBNAMRRES

fit A Wistar BRI B 32 047 1 %8
T8 L4 it ( vascular smooth muscle cells, VSMC) JE AL
Bigi. O KRG SR EEG , TH0K M 32 50
ik RPN SEBVRA 75% ZBE R, B A R
FTAES ;@ Kol kB K 2 ~3 em [/NEL, KBk
SR LA ARG TR LA P\ 10] BT RE AR5 T
R A T B PSS K P BB A 1 mm® 22 AT (/N

FHAS WA AR o5 76 37°C & 1F R 3557
2 ~4 h; () T2 S 7 [5G BE | VR 00 B 2% 18 I A &
A 10% Jifi FBS Y DMEM }; %9, ‘& T CO, BAf
1EREFE 3 d JG, ME IR . B4 2 B2 A G it
B4R,
1.3.2 ELISA E#&M _ EiFd MCP-1 &=

PR K B4 0. 25% [ TR 1 BT A, %
MR, AN E 290 1 x 107 L'k & 24
fLAR. TR 80% Rl G fS A ET 0. 5% I3 1 77
A 24 h 5, o4 (1) IEH X R4, &%
10% &4 135 ) DMEM B3R 4k 24597 5 (2) UNAL,
I UL 2834 B 24 10 7° mol - L™" 5 (3) i ARATT 41
UIIAH 55 77 W 0 FE Atk b A AR A 7T, 24 B o
107 mmol -L ™" A& 7T; (4) urantide 41: U I 417
FEFERE E A urantide , #1070 ~107°
mol - L™, F 48 h IR 35 L3, F ELISA JA46 1-
W MCP-1 (&, s MR AL
1.4 SitZEaHm

AR x £ FoR. BEHRRCR ] SPSS
13.0 %A, 2H 18] 22 S5 F 5 28 0 B sORk RN AS 9 201 7 558
THEE RS, 20 ()P R LR P e/ i 35 2515 (1LSD) .

2 #R

2.1 (AFERRIKRMESKAREHRT

HE Je e 25 58k 3L, 1E 5 % B R SR & P 2
SEAE , HREEAT DLARTE T LA B , 550 ) 2 4k )2 25 hh 0
BT e (I LA 5 T ) i i sk A B 228 55 07 A
HH S 396 R 10028 P9 B A B HE SIS S8 2, SF- T LA A
PIBREE A 2, K HE R A I TR 40 A, Hh R L 7Y AS
JELACAE (& 1B) o B ip 45T Vit Dy B G g 1]
AR SR Tk AT R S R R AS B

1 ASEARXRBENROELRL (HE x200).
Wistar 2K B 0] AR M Tl BT |, 48 K ip 44 44 % D, 70 U-kg ™!,
HEEE3 d, SLITAER 6 A AR X RLL; B4 S e kAL
Fig.1 Morphological characters of thoracic aorta of atherosclerosis
(AS) rats fed with high fat diet ( HE x200)
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TR FRUAR I e i ) 5 ST [0 g 355 T 154 5 5 1 R R
2 LA, A5 T80 A4 R B AR 5T i B g s/ (P < 0.01)
BAE, SERIA A, KA urantide 45 2514 d B

%1 urantide X ZHAKMEEREL (AS) KR RERF0D
Tab.1 Effect of urantide on body mass of atherosclerosis
(AS) rats

R/ g
4151
SRl A=l
1EF X HE 293 +9 347 +24
A 164 £5* 12226
AT 164 +2™ 144 £4 7%
urantide 3 d 164 +4* 128 +2*
7d 164 +7" 138 £6™
14 d 164 +3* 143 +5%

TE R Xt REZEL RS R 241 4 R e Ok 0 2 B R UK 30 pg ke 7! SR
14 d; AT T AR B ig 5 FIRARAMIT 5 pg-kg ™', 3%4E 14 d;urantide
41,45 H RIS urantide 30 pg kg™ S RIFELE3.7 A1 14 d. w5,
n=20. *P<0.01 5iERAIRL LR ™ P <0.01, SHEERIZ LA

% 2 urantide X AS X FR I B Fn I $5 7K B B 22 I

PR BT S 2R, 5 A A AT T 4IE L (P <0.05)
urantide 252 3 d 5 7 d & S T2 7 K
IFAIGFIE# X BR4L (P <0.01)
2.3 urantide X% 3f Bk 33 4 58 1 K 5R 1 A5 #0 1 £5 7K
== op A

72 5 AR, 5 IEE X R i, R A KRR
13 Ca**, TG, TC, HDL }; LDL & & 0] i 7}
L, BRI FE (P <0.01),, SHRIZ HE,
b TALIM TG Ca®* , TG, TC, HDL & LDL it
HIE AR (P <0.01) , urantide %2525 7E 4524 )5 , 1L
TH A THFR AR 240 Bl 265 24 B[] 1) A4 522 300 W AT 1)
(P <0.01) , SRR Bz AT T4 7K
2.4 urantide Xt 3f Bk 58 #F fE 1L X B M £ 3h Bk
MCP-1 FRiX 500

2 Fiie 3 25w , 1 H % REZH R BRI 32 3l ik
B S BT L 30 MCP-1 365k, TERERI i £ 30
ik AS BEHL N ,MCP-1 FHPERRA ik, urantide
B2 R A AT T 40 MCP-1 ik,

Tab.2 Effect of urantide on lipid and calcium concentrations of AS rats

2H 5] n Ca**/mmol - L.7! TG/mmol - 7" TC/mmol - I, ™" HDL/mmol - L.~ LDL/mmol - L. 7"
TE 5% B 25 2.62 +0.06 0.03 £0.01 1.20 +0.02 0.57 +0.04 0.16 £0.01
el 23 3.82+0.01* 1.74 £0.08 ™ 17.61 £0.08 ™ 2.19 £0.05 ™ 16.05 £0.15*
BT 25 3.12£0.01 =" 0.74 £0.05* 12.45 £0.02°* 1.27 £0.00 %  11.95 £0.06 "
urantide 3 d 24 3.57 £0.00 " 1.04£0.00™*  17.03 £0.01 % 1.98 £0.00**  15.16 £0.01 ="
7d 25 3.48 +0.01 % 0.72 +0.14 ** 15.87 £0.00* 1.81+£0.02**%  14.20+0.01 %
14d 25 3.43 £0.39 % 0.43£0.04™%  12.83+0.06"* 1.48 £0.06**  10.16 £0.05 "

SPAEEEILA 1. TG Him=MH; TC. SAHMAE; HDL:

%P <0.05,%P <0.01, 5B A,

&2

C: 5 fRAthyT;D,E, F; urantide 25253, 7 [ 14 d 4.
Fig.2 Effect of urantide on monocyte chemotactic protein-1 (MCP-1) in thoracic aorta of AS rats by immunohistochemistry ( x400).
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% 3 urantide 3f AS X MCP-1 &iE 8200
Tab.3 Effect of urantide on MCP-1 expression in AS rats

2053 n MCP-1 %1k (A)
IE 5% AR 25 1.10 £0.01
el 23 4.17 £0.01™
FARARTT 25 3.83+0.01 "
urantide 3 d 24 2.56 +0.05 "
74d 25 9.81+0.19""
14 d 25 1.83£0.08 "™

ST, x+s. *P<0.05,* P<0.01, 5iEH % B4 3,
*P<0.05,"P <0.01, SEIEZ LE.

2.5 urantide X I & FFALAMMEIZF LE PR
MCP-1 & £85I

RAGRER, SIEHENRALE, ULA
VSMC #55& EiF H MCP-1 KB B (P <
0.01) jurantide £ ¥ FEZH T MCP-1 (9B EE T
e Y urantide 10°%, 1077 & 10°° mol - L ™" 41 %t
MCP-1 fy4 #i4E B A g2 it 27 3 L (P < 0. 01 B
P<0.05) .

F4 urantide XEMEZ NFSHME F B AHHMKH
MCP-1 R3E 500

Tab.4 Effect of urantide on MCP-1 expression in vascular
smooth muscle cells induced by urotensin II

e/ nmol - L' MCP-1(A)
NN-papd 2.22 +0.03
REZEI 0.01 2.31£0.07"
FEMER I + i kfiiT 0.1 2.26 £0.04"
RINEZE I + urantide 0. 0001 2.28+0.02°
0.001 2.28 +0.02"
0.01 2.26 £0.01**
0.1 2.24 £0.02"
1 2.23 +0.02%
M1 5254 55248 h. x+s,n=5. *P<0.05,™ P<0.01,1F% 5%
WRZH HHE ;7P <0.05,% P <0.01 HRAMEE T4 .

3 itig

WFFEUESE , MCP-1 EZEAE4E T AS it 473 580 A
FiiZ O A 2w o B A0 N B i A1 VSMC iy X
B, AS FUH, SR 4N M AE P B R AR Y o R AR T
RAEAN A AL N T i 3k L ARSI & B,
TERIARIZA (1) W) 3 3 ik o8 JEE % v BB BE B A MCP-1
PR R 35 , 7531 55 MCP-1 75 1M 8 5 475 7 3 e 5k

F—BU R ILE R, $R MCP-1 B B2 5
AS )& . MCP-1 £ Bl 55 5 HAth 40 i 5 - P13 [
VEFATR, B W5 | iy = S A0 e 32 1 1 sl i e | i 9 i)
FA) BRLAZE 20 RLTE A PN B T A G e 2 L, 5 o 2 T 1Y
ZAR G AR PERY LDL 254, i 2Z 48 AR St Y JIH [
B, BN AS B IR, e AS BEHUE R . 3h
YISEE R IEH X HRZL MCP-1 PR J50kE 75 ) 32 50 ik
PR R H B LT WA 3238 5 7 M = 20 ik o e % i
BEHL N, HE A Z0 MCP-1 B 1 Uk A 2 33k 5 1
urantide 2525 3, 7 [ 14 d i5F, MCP-1 [HYE SR 3235
AR 2 Y 0 5 RV PR T 0 2. PR b R
urantide % MCP-1 (32354 F &%, MCP-1 [ii AS
SEAR 8 fig i k080 X AT RES U TT7E AS & A8 fk
P

MCP-1 [ 68 # 16 50 4% 40 f A T 40 J o6, X
VSMC A Ak 14 58 1 L, % B A/ g 200 i 1 i
B e e S P A AR Y, AT B sl Al 2 =
5 AS kAR ES . UL X VSMC A4 7R 58 i 2
e, IS H A 22 2 A U R . AR SE g 45
H R 78 VSMC 535 B, U T X MCP-1 [
B FVRVER, U A2 AR45 4057 urantide 4594 B 20 %)
MCP-1 [ RK 44 T i, & urantide A {H 1]
PIFESL UL XF VSMC [ 22 448 T, 17 Lk nl fF —
A U T A 5 E P 7 MCP-1 22 [a] (1) By [F] 42 38
FEVER

ZE LR, 7E AS o, U T 4% 5% 2 (R4S B
urantide 7E 35 P45 HT U I %k K BUI 3 3Bk lie 4 %
PR 22 Z44E IR [, 6 0E R~ MCP-1 () & A
TVAVE, KB AS REARZZ i, X AS 2 —E (£
PYER . AR FMLE AT B2 urantide FHEHSHT UL
HHZ K GPR14 2545 7= 4 1, 1 mT B 2 3 2 i
MCP-1 %5 5 4E R 11 2235 [ 25 | iR 1, o 02 iy L
AR T, XL A R E— 2B ST .
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Inhibitory effect of urantide on monocyte chemotactic
protein-1 in atherosclerotic rats

ZHAO Juan
( Department of Pathophysiology, Chengde Medical College, Chengde 067000, China)

Abstract: OBJECTIVE To study the effect of urantide on monocyte chemotactic protein-1
(MCP-1) expression in the vascular smooth muscle cells ( VSMC) of the thoracic aorta atheroscle-
rotic( AS) rats. METHODS The AS rat model was replicated by high fat diet with vitamin D5 in-
traperitoneally. Urantide was injected from tail vein at 30 pg-kg™'+d™', the body mass in various
groups of rats were recorded and triglyceride (TG) , total cholesterol (TC) , high density lipoprotein
(HDL) , low density lipoprotein ( LDL) and the concentration of calcium in serum were detected at
3, 7 and 14 d after urantide injection. The MCP-1 protein expression was detected by immunohisto-
chemistry. The VSMC of thoracic aorta were cultured in vivo in the medium containing urotensin [l
(10 pwmol L") with or without urantide 0.1, 1, 10, 100 and 1000 nmol+L~". The MCP-1 in the
medium was detected by ELISA after 48 h. RESULTS Compared with AS model group, only the
body mass of 14 d group of urantide 30 pg-kg ™' increased significantly (P <0.05) while Ca’*,
TG, TC, HDL and LDL in 3, 7 and 14 d all decreased markedly (P <0.01). The immunostaining
of MCP-1 could be seen in the intima and media of thoracic aorta, which increased significantly as
well. Urantide down-regulated the expression of MCP-1 in VSMC (P <0.01). CONCLUSION
MCP-1 can be inhibited by urantide in AS rats.

Key words: urantide; urotensin [[ ; monocyte chemotactic protein-1 ;atherosclerosis; vascular
smooth muscle cells
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