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[(HWZE] HY SRR AN 5 A SZ TG M 8 -1 (receptor activity modifying protein-1, hRAMP1 ) J K X 4
TSN KRR AL IR FEBUE ARG RAEAMLN 73RBS . ik BN S s KR AR RE (b pe 78 A -4 Bk FR 45473 1l A8 ( ]
FRIMAEBIEAR) , BEALIHEE 532 RAMPL 4 (n = 18) FIX IRAL (n = 18) , Lo BR2E J5) 0 1 H 455 7 hRAMP1 3 PR B 7 2044
(pAd2-GFP-RAMP1) 5§ PBS, 1435 7 .14 d F128 d, )i F ELISA 3K Mg K36 F-a ( TNF-0) T C-J2 i % 1 ( CRP) &
K K- ; Western blot Al 5 hRAMPL H 5L PR 3k ; e lr 2] U 2F G il 5 45 R TNF-o 3235, HE Y 60 1 45 7%
B, 85 M RIEARIG AR ] 2 TNF-o 32555017 d: (74.13 £4.99) ,14 d:(93.40 £6.69) ,28 d.(67.46 £6.57) ],
HMJE hRAMPL 71515 TNF-o 535 FRE[7 d:(64.95 £6.77) 14 d:(75.29 £4.73) ,28 d.(45.08 £5.00) ,P <0.05] , 5 &
HEHE 7 d Fil 14 d RAMPL 41 CRP K F[7 d :(29.27 £1.57),14 d: (9.68 +1.60) | 5% M4 L4 [7 d: (43.96 £7.88)
14 d; (13.51 +1.68) ] ETFE(P <0.05),28 d 2 AR T 22 7% s B 255 28 d 45143 1S R 7360 2] hRAMPI 45
M2k, Al RAMPL 21 J5)38 TNF-o 263k 555 R 21 He e B 2 T B, HE % 65 7R RAMPL 4058 A AR AL 7 d. (0.07 =
0.18),14 d: (0.15+0.05),28 d: (0.35£0.05) ] 5% HA4L[7 d: (0.14 £0.02),14 d: (0.39 £0.09),28 d: (0.56 =
0.05 ] LLEHT B FFAR (P <0.05) . &5 FME hRAMPL 3 PR JE 5 G sh Ik AR AL I M B AR S5 CRP il TNF-o 33K,
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Effect of inflammatory cytokine expression in adenovirus vector-mediated human
receptor activity modifying protein-1 after carotid artery saccule injury on prolifera-
tive intima

Long Xianping', Shi Bei', Zhao Ranzun', Xu Guanxue', Cui Can', Yu Tian’ (' Deparment of Cardiology, First Affiliated Hos-
pital, >Research Center of Medical and Molecular Biology, Zunyi Medical College, Zunyi, Guizhou Province, 563003, China)

[ Abstract | Objective To study the effect of adenovirus vector-mediated human receptor activity modi-
fying protein-1 (hRAMP1 ) on expression of inflammatory cytokines in rabbits after carotid artery saccule plastic
operation for carotid atherosclerosis. Methods A rabbit atherosclerotic carotid artery stenosis model was estab-
lished and underwent angioplasty. Thirty-six rabbits were randomly divided into RAMP1 group(n =18) and con-
trol group(n =18). On days 7, 14 and 28 after they were injected with pAd2-eGFP-RAMP1 or phosphate buff-
ered saline( PBS) , serum levels of TNF-o and CRP were measured by ELISA. Expression of hRAMPI target
gene in carotid artery was detected by Western blotting and expression of TNF-a in carotid artery was detected
with immunohistochemical staining. Morphology of carotid artery was observed with HE staining. Results The
expression level of TNF-q was 74.13 £4.99, 93.40 +6. 69 and 67.46 +6. 57, respectively, on days 7, 14
and 28 after angioplasty, and 64.95 +6.77, 75.29 £4.73 and 45.08 +5. 00, respectively, on days 7, 14 and
28 after injection of exogeneous hRAMP1 (P <0.05). The expression level of CRP was significantly lower in
RAMP1 group than in control group on days 7 and 14 after injection of adenovirus (29.27 +1.57 vs 43.96 =
7.88,9.68 £1.60 vs 13.51 £1.68, P <0.05). However, no significant difference was found in the expres-
sion level of CRP on day 28 after injection of adenovirus between the two groups. The hRAMP1 protein was ex-
pressed in local injured blood vessels on day 28 after injection of adenovirus and the TNF-o expression level was

significantly lower in hRAMP1 group than in control group. HE staining showed that the neointimal area was
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significantly smaller in hRAMP1 group than in control group on days 7, 14 and 28 after injection of adenovirus
(0.07£0.18 vs 0.14 £0.02, 0. 15 +£0.05 vs 0.39 £0.09, 0.35 £0.05 vs 0.56 £0.05, P <0.05).
Conclusion Exogenous hRAMPI can regulate the expression of CRP and TNF-o and reduce the restenosis of

atherosclerotic carotid artery after angioplasty.
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4 ~5 FIHSHIE 2 MR A4 36 IR (2.0 £0.5) kg,
W 5 = ZE R RS s ol o BEHLAEE 5 RAMPL 41 i
it HEZH L2 20 ShH A o) ok ok A5 0 A A0 7 A TR - 7 32 R
JEA
1.2 #4

B N RAMPL 35 [K 4 5 15 91 i 2 20, 7 A S 0 5
T R4 3L ( pAd2-GFP-RAMPL ) | i A Z#4 | % PCR, West-
ern blot FI T2 5E , Bkt & M AME L R B sg 210
/NPT RAMPL £ s iR Yt/ IeG I [ Santa Cruz 24
Al /NRPTS TNF-o 22 e BEHTUIAR /1N Bl SABC e i 411617 &
W #EIUE A8 7] ; TNF-o. ,CRP ELISA &5 &350 F 1 g 74
WA WA El, 2F PTCA BREESF45 2 Cordis 24 F] 7= fih. BG4
B GE R 8 E 3R A F] Y Leica Qwin Plus,,
1.3 Fik
13,1 ZEST AR sl oS R Rl L 1 55 5 ik ok 2 458 0 80 I i 75
ST SR C AT R S bR R AR, 3

VIR RIRSE 1 A )G ™A JCR B RN B A S s ik , 7653 2 5%
Fr AN A 3h ik, 2200 20080 Ik 1 Sk o BE, R 5495 2008
Bk, AL 3 AT AT P R BT S Ny R ) J MR R A A
o LML A pAd2-GFP-RAMPI (3. 48 x 10" pfu/ml) 5§
PBS 50 pl, JE#5 & UR B 45 min Ji5 W U EE , 2R K ol ok
B ZEFLI AN B Bk, 1k 55 3005 Bl K ORI 30 PN B K IO, 43 2 48
G N &R TG
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1.3.3  FRAS BRI 8 H8 AR AN o 7 i B N3 Y B I
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1.3.6 Western blot #:{l] RAMP1 %[ 33k I 4 2L
W, BCA e FE E W T, UL 50 wl 4%, 10% SDS-PAGE H 3k
AYEE M R E PVDF |, & 5% BSA 1 TBST =i T
£H 1 ~2 h J5,—$i RAMP1(1:800.1:1 000)4 CHMHF %,
TBST #E/E 10 min x3 ¥R, —$H0(1:5 000) ZEHME 2 ~3 h, ECL
et Rt g, LI EE 3 K. DL B-actin fE NS, F
FIA SR BEIE AR 52 5050 97 45 Western blot 257 56 % B H , Fiit
FAZAH SNS AT OB E B HUEME B & e i,
1.4 %itsame
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F1 RIEHRFEARFREEIHERENEZE TNF-a K CRP HRERELE (pg/ml,n=6, x+s)

215 TNF-a CRP
j ] ARJ57d AJG 14 d AJ5 28 d A AE7d AJ5 14 d ARJ528 d
X HE A 41.58 £9.65 74.13 £4.99 93.40 £6.96 67.46 £6.57 3.96 £0.65 43.96 +7.88 13.51 £1.68 5.02 +£0.89
RAMPI 2 43.84 +8.00 64.95 £6.77* 75.29 £4.732 45.08 +£5.02° 3.85+0.34 29.27 +1.57* 9.68 +1.60° 4.82 +0.96
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2.2 o TNF-o #= CRP K -Fml & 25 R

M RIEARIFZ RS E 7.14 d #128 d, RAMP1 41E 3
o TNF-o kKP4 0t BRZH B sk 2> (P < 0. 05) , i #: 7: 31 J5
7.14 d,RAMP1 £ CRP FiA%: % RELH I B TR (P <0.05) , 1M1
28 d CRP Fik/K P LT 27 (£ 1) .
2.3 RIEALAFE S

TEHR IS PN B S22 B R AR J, T TNF-o 335 5 1M 461 45
J& B AE PR AR TNF-o Fe 353G I, TNF-or 38 15 BH 1 2 454 €0 5
W, BTN, A0 DRk, 0 R AR IR
FEGE 28 d M AT WL, RAMPL 41 TNF-o 35 15 42 45 X B 40
Wb, BT EE RS ELISA 25 MHRI(E 1) .
2.4 S E s k3 RAMPL o) 52

N Western blot £ AR Fl 6 8 21 234k 2 46 T 1L 78 =) ¥4
RAMP1 2%k, 450 8w « i3 B AR I 2 1 41 /5 28 d,
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A3t 8 48 ;B RAMPL 21
B3 fRAfUFRNenEREAFRSEHE28 dS4HAN
&HL RAMPL ki%  (SABC x200)

A B LR BT IR C:RAMPL 40
Bl mERBAFRSEHNE28 dZENEAR INF-o RRARUFREUR

(SABC x400)

2.5 ABMEFERSN

LA T S0 Jik P9 33T A 5 8, B R AR B B
BRI ARG RETE 5 28 d X R A PN A A= WY A, P/ v
THTRR LE B S 3, 495 1 RAMPL i DRI 2 1 58 s A ] ] 1)
AR AL A AR A PN R RGRT AR DY I v R T AR LS T R R (P <
0.05)(%2),

F2 RDERFAFREENE 28 d SEFENEBRILER

(n=18, x £s)
25 P I AL (mm? ) P E A (mm?) A/ R RTEALL
X B2 0.56 £0.05 0.70 £0.07 0.81 £0.05
RAMP1 21 0.35 +0.05* 0.66 £0.07 0.53 £0.02*

a: P<0.05, 5 sf R 4Lrbik
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PCI 5 7% B R AE 2 - 035 P e 40 403 9 0 0 J
5 1L /)N 2R A T A4t B 9 0 R~ 3229, 2 T R fulf v e
T4 S 3 LM iEL ( vascular smooth muscle cells, VSMCs)
AT A% DL S 20 M A o A A 22 TR R AR A R .
Kb 22 i 93 3R W S RE SN TE - B2 A0 Bl Bk sk A A Ak
MR T A VE o TNF-o FI CRP 2 B TIE 52
S5 i . Murayama %57 B 58 8% TNF-at,
TR -y FERAE ML 1 5 B8 E A S L A
R A S Pesarini 25 fFFE A ST « S2 44 AR S5 4
W RRFALI SR T kB IR, AR Y TNF-a RiA 5
I 0 SR A A R S B A A TR A T B A
FE GE AL R A% N T «Bp6S K ShE TNF-o Fil
HATMAN2R-6 25 A MIE AR5 B2 I 72, BM-
SCs FEAE Ji T ] b A & 3k 400 i) 1l A8 IE R J5 oA S 3
A 2P UESE SR SN TE I8 BUE AR J5 FEBe A T )
YEH o ASSEEREE R 0 < S 3 30 Dk 3k 2 52 49 ) Jmy 5
FEFRrp TNF-o F1 CRP SRIBHENN, 7 A= 9 44 A B I
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PRI, A A5 i) L 4 0 B 1\l e AT B Tk PCT JE
LA PR Y A

[ 45 25 KL D AH 56 K ( calcitonin gene-related pep-
tide, CGRP) J&—F & 37 NIRRT 12 73 A
TIHFL B AR Ko S St b 28 R A v, IR
DU Z R A SRR R . [ Sh— 2o CERT,
CGRP MU F A PENERAE , 16 5 — LR PE ML L A
P LML AR AE A TR 40 B Rl A AR BRI AR I 5
I (% U 72 AR J 0 5 Ma 251 R 58 /% : CGRP W 4y
VA RE 2RV 09 B A 1 22 Fh Dy f , Gn i) B4 A
P TNF-o0 M A ZR-12 097 A2 S OSCR IR 1Y 1 40 3R -6
(f97°= A= T /5 & Huang 45 BF 5% 40 #E — 2 BF 9%
CGRP ] L 7 40 i ¥ 4k X 7 7= 4=, T CGRP 5 5
CGRP Z KL G A BRI . W5 7R 2 Fh f0 92 2
Mi¥ 7 #E CGRP 3z 4k, CGRP i@ if 5 HAZKZE 5
TXLEHH A SR 3 RAEAT BT, CGRP 24K B 3Z AR T
P& i & -1 ( receptor activity-modify proteins-1,
RAMP-1) | [#45 & 572 R £ 57 {4 ( calcitonin receptor-like
receptor, CRLR ) FlI 3% 1A 2 Jit, & [ ( receptor component
protein, RCP) 2l ji%;,, CGRP 3Z{& XA 7E RAMP1 1£7E 19
A4 A BA WM, RAMPL 239435 CGRP /E ] K 6
R A5 5 BK, J& CGRP 3Z 1K & # 1F H i IR &
S ARz SIS, SR RAMPL JEP
AFELE AT LASE 5 CGRP A1), T % #% CGRP 1 5%
KPR AL LA V-5 LAH 38 58 1 %00 . Tsujikawa
0T RAMPL JE R BIBR KB, KB LPS 15 S 4
PRI~ 2RR B b 34, Tin ok R 2k RAMPL 5 B (%) DU 5 0
#l LPS ¥ 5 TNF-o A1 IL-12 fiy 35, DA i 356 WA
RAMP1 7 4 4 240 il A 3 5 rh e SCHEAE . AR
FEAER R IME BRI ARG 7 .14 F128 d, RAMP1 27§
IRm TP 4i TNF- 3238 5% R4 L B B T
B, 1 CRP Rk 7K F-TESME RAMPL T HUIGIT7 5 7.
14 d A W10 9 H1A4E i U RS 28 d,
RAMP1 20 WLEZ 3 5 i 20 s PR 51 B3 194 T] i ol 7835 24
PN S TR R K S A P B T AR/ v T AR EE B 8 T B, LT
2RSS E 15 5 1L OB AR 5 78 1 i
&, 1M RAMPT 3 DA 3k 3% 35 1T DL 45 4R i 40 i X 7~
A DR I A OB AR G B ZE . R, ARJR RAMPL /]
RN RS By ik B A

25 ERTIR AR SR T T A S 5 B0 JDk ok A A 1k Bk
P BRI 5% GL BRAR B2 A MR RAMPT X4
P M08 A S N (52 - 455 7, RAMPL A G 38 &oF
PP M A 05 )5 TNF-oo F1 CRP 3k, W2 45 453 )
PRIE SN HE T 35T A N BB A ] T s OB R
JE FEMEAE I R A o I AR ) S RE 240N T e 4
123 SR «Bpo5 T 4 ) 36 1 A G, ELAARHIL I 75 2 3
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