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The Alteration of Expression of Calcineurin in the Abdominal Aortas and Serum

Concentrations of MCP-1 after Aortic Balloon Injury in Rats
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[ ABSTRACT ] Aim To investigate the alteration of expression of calcineurin in the abdominal aortas and levels of
inflammatory cytokines injured by balloon in rats. Methods Fourty-eight healthy adult male SD rats were randomly
divided into two groups: sham group (n =24) and balloon group (n =24). Thirty days after injury, specimens were ob-
tained from rats. HE staining and immunohistochemistry were performed to measure the expression level of CaN in arterial
wall.  Pathological changes of the arterial wall were observed by light microscope. ~ The serum concentrations of MCP-1
was determined by Elisa. Results Intimal hyperplasia was observed in balloon injured rats, the neointima was not u-
niform in thickness.  The thickness of the intimal layers, and the ratio of the intimal and the medial layers in the sham
group was obviously lower than that in the balloon group (P <0.05). Immunohistochemistry assay showed that the ex-
pression of CaN was significantly increased in balloon group compared with that in the sham group (P <0.05). The ser-
um concentrations of MCP-1 in balloon group is higher than that in sham group (P <0.05). Conclusions Intimal hy-
perplasia in rat abdominal aorta following balloon injury, accompanied by the expression of CaN protein and plasma inflam-
matory cytokines MCP-1 levels were significantly increased, which indicated that CaN signaling pathway and MCP-1 may

play an important role in intimal hyperplasia caused by balloon injury.
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W3R 2 2 e IR Bl kA A G 7 ( percutaneous cor-
onary intervention, PCI) R J5 PR 1) A LI LA K
ST RSB A T it 2 R O A AR T Y AR
Ho FRalZe B RS DK N LA OB RS 3 ~6
HNA 30% ~50% (3 nl H BT A= il i) A
HHIT, Bl 25 90 00 B0 S B 0 1 B, PP 2 R R R &
10% VAR, 5 B2l 2t je e AR Sl ik i N I8 OE AR AR
FE , 250 DRI SCARANIH R 1 S [ 40 0 7 9
177 H 25 1t S 2% Rl A S s 2 e B i 4 i af -3
JILAE 9t 5 ( vascular smooth muscle cell, VSMC ) 24
Wy, BB S AR, A IR R
£5(Ca’" ) /58 % (calmodulin , CaM ) -CaN-154k T 4l
g% A F ( nuclear factor of activated T cell, NFATc)
{5530 B 7E M55 1 LA B ( VSMC) 3 78 v 1
FH. I, Je0E RO PCT ARG VSMC 3% it fit &
BAHLR Z —, 5 PCI ARG PB4 R O (1) 4 i (K 5
0S5 CaN {5538 %) 1Ml CaN {55 0 H BT A1 2
VFZRIE RT3 . R FRATHEN CaN {7 538
125 PCI J5 W A MU DL R S IR I, AR5
B MR S ) /K- R B 3 Bl Ik sk e sk R 5
CaN {553 % L) S i 1 A 5E K F- MCP-1 7KF- 1Y
B, B Y Bl A B BT A JEUR

I RS

1.1 BWEBEI S5 E

% 48 R RE 350 ~450 g,10 ~ 12 JA ty 414 SD
KRBT A& L5204 80 fr) AL 8 1B F
AU (n=24) HEH(n=24), ZFM[4] 097
28 3% 1R B AN A% 50 me/kg FE R AT R
BB FARGEE, REAKRRBRABEF T A,
EFEEFARIK,EFLNIEI THREZE (1.5
mm x 20 mm, FE 3N R ) B A K B RGE E S
FHMAS, BRI EARENEE S KT ARE,
PR¥FEE N K6 atm (KA E), ¥ K30 s, BEmzkE,
8 60 s, FRIREREEN, EH3 A MBRE,
25 HL A0 3 1 A2 B R B ik, VD TR 4 AL 2 [ B B
K, EEXABEZRBTHFAE Lo, BF
AAFHATHEY K, XL EA, AF2508
1. (100 U/kg) , REHFRKAEZE 1.5 mg/kg
RS UF RS, 3 K, Rz EL10 R &
T, BFRA4 AT,
1.2 tRAUEFRS &

AJE 30 KA LR KR, AL, KRKE
JEATHEIEVIIF A 5 mL ik 5T % F 5 # fichh i 2 mlL,

¥k ET2mLEP &%, LFEHE, T
4°C ,2000 r/min 3 10 min, BB L 2 i 3 4% T
PCR & W, &4 150 pL, R 7F T - 80C k4 & Hl .
AEREGCREY KL KA 1.5 em, A 1 x
PBS i Bk ik g B, T 4% % R ¥ B F [ E 24
h DB fF HE 3 & DL R R AR NEF,
1.3 EUREKRE

LAY T ARG 30 R, MG i E B, &2 FH
%@ﬁﬁﬂﬁ‘,HE gefe KA E L MFE Image-
Pro Plus6. 0 & 247 % G 3t 4 41 HE 3 &4 i 24
M E % A P R BT AR R, T E N R
B, DL B A S R X P R A o
1.4 REHLANFELE

CaN #LR ¥ @ ABCAM /3] ,SP R 7 & W B 7
AN T RFLARAE, ZEYW A (Spm)
&, B SP EHEAT CaN( —Hu B JE 1:150) B9 %0 41
FFge, ARRTFEAFEHEL N EERSS,
F| F Image-Pro Plus 6.0 HE % 247 % 40, M & F 3 o
FEEURFEES D EE T ER A, S
R kr g, kA EANEEME,
1.5 ELISA #ll MR KRz AmEdER 1

BB Ry A B ELISA 3% 4 31l MCP-1
AP, BAEBEZHRANERALT(YEE R&D A
) WM R (10 wL) Am XA B & 3L, B Aok
KA B 40 wL,37°C30 min, ¥ % J& An B AR T 16 R
50 uL, T 37°CH#E#H 30 min, kW EHFI LM T &
HAS0 pL,FimANEE & BS0 ul, I FEEE G
4730 5,37°C # oL B € 15 min, B BEARK, &
Ak 7% 50 pL, 20k RO (B h I E L
), WEaIlBE, ELERNE 15 min 1, B AR
UL 450 nm 3K K M E A LA R KE(OD ),
HRAE AT 5 0 IR E RO At L EY OD {E, T4 W AR
LA L E AR, BEREFAN ODE, EH TS
BEWEEMNNERRE, REKRENERTNE
IR T VA BT AL,
1.6 SitsHh

5 | SPSS 13.0 i1t 3k #4032 S 00 B4, L
By s k7, KA L HE T E 0 HEFEKRY
BEFLBEE THL, P<0.05S AAZLZRHEE

2.1 REESZETWL
HE Je (055 N WAL 5 R b IR AR 41 1 &
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BEJRLREIA— | N SNSRI B SR A B AR RS

VSMC iF A, BRZE 5o 45 BE B A= Py I i 3% 4

BESTOIRR, R VSMC B2 RIE, WEJZ NARIA A RS ARSI R R (18 1 fEk 1) .

A

100 um
e

1. MEH HE SELER( x400)
NP
Figure 1. HE staining of blood vessels ( x 400)

x 1. MERBRGESANYAEGERER (v +5)
Tabal 1. Intimal hyperplasia following balloon injury in

each goup(x +5)

P . S5 PN Sy g N RS/
JELRE (um) JEJE (pm) e R

BFERHE 20 9.69+1.72  309.29 +45.38 0.03 £0.01

BRAEL 14 197.62 +48.99* 384.52 £52.68 0.51 +0.08*

a P<0.05, 5FRALE,

2.2 BARBRARUFRNER

TR M A BE CaN /D ik, BRI 4
FPREHTA IS VSMC 40 DR FR 7340 i P HE A4 €2
KB 2) BREEAH CaN W30 % BEE LR T AR 4
AP <0.05;%2)
2.3 FHEKXRIMME MCP-1 BI7KFE

SRR, KB ) MCP-1 /K7 &,

100 um

2. KRAEEBIRK CaN REBHRANFELE R ( x400)

A HIRTFARA B R,

SRAVET S TR PSS B, S €0 Sk B R D ST, PR R Ak

B TIRTFARA(P<0.05;33),

F2. HEMEEE CaN BRALRUERNLER (v +5)
Table 2. The CaN immunohistochemistry results on vessel

wall in all groups (x +s)

g | n FEPEERE(x1077)
BRFEARA 20 6.12 £3.55
BRaeH 14 44.32 +£25. 09*

ah P<0.05, 5FRALE,

#£ 3. Mm% MCP-1 B97KFE(x = )
Table 3. Plasma levels of MCP-1(x = s)

| n MCP-1( ng/L)
BFEARA 20 423.05 +66. 13
BRaeH 14 813.20 +110. 02°

ah P<0.05, 5FRALE,

A B TFARYL,B Bk,

Figure 2 CaN Immunohistochemical staining in rat abdominal aorta( x400)
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CaN J2& H 5 T 0 i o — 4R 361 T Ca®* /CaM 1) 22
R/ 2R ( Serine/ Threonine , Ser/Thr ) i 2 1 ik
B, 2 1 XS5 BiiE A 59 000 HYfE1L A Cal-
cineurin A(CnA) Fll 1 ANFIRT AT B 19 000 97T
WAL Calcineurin B(CnB) ZH )5 K, CaN 1E
B Y2 oM AR S T K LA
Rl a 7RO E R B L b A eals il MU L

B /IR B A S AL | IS U IR A A
CaN 4370 #8275 CaN R BEXT UL 45 - WLAE 76 55 22 1)
A 3 VE ., NFATe 4% 5 NFATel. ( NFAT2/c) .
NFATc2 ( NFAT1/p)  NFATc3 ( NFAT4/x) . NFATc4
(NFAT3) K NFAT5 %5 Nl 5i, CaN — H 3%, B
5 NFATe 256 IF08 Z W52 ft., NFATe WU M 3 5%
M, 4% P HAt % S R T B )1 2 b L R A %
1k,

M 055 1R B FFEE 9 I VSMC 1B/ 3
BN A PCT AR S5 FRBe 28 (1 B R, SR i R
iE A1 5 52 451 P B A0 B B IR T, AS(E ] 41 2 ot /)
MR B AT B, 348 TR 22 b A T 4 S
PRz VSMC $8 4 % e JE s A=) R R 7 1Y ik
D TFHRIT CaN 5 50 B AIBTE ), MCP-1 J& PCI
AR5 PR A S E AR A — Bl R M T, i e 4
i B WA PN B AR AN VSMC 2550 1, 78 RYERY
KA R R E R, X AL AN | g4
it B 4T A A AT A T, SRS A B/
F WA A S rT i — 25 E MCP-1 A2 i, 241l %8 Y
Bz 40 L A5 B T MCP-1 43 I3 £ i sp %/ B
W 20 A 22 A P s Ak . BRI I 240 L 4 40 B0 ik
(R A PR R s, AT B 0 8 K R e 4 i PR
AR AT, b I VSMC /) YIRS 47 385, 5t
PR R A AL T, S B0 AE P BOE BS FRAE
BEAh , MCP-1 AT 075 P B 40 RS B 7 23k
IFEA T VSMC B F g, il 25 F s 1
R, Kensuke 217 FHIHT MCP-1 KK (7ND) PR 32
DA SRR BB K e, & 5 B AR S 2R AH
o, T B SR PN R A TR B EIVE ] . Norihi-
to 218 LB PCT A J5 B ZS 19 SR 3 I 3E MCP-1 7K
SR TR AE 0 I T L AR BRI, K
IR Fah ki vi e, A R AR B L, e
AU AR & B . BREEZ ML A H S CaN ik i 1Y
I, $Es E B K EREEY 5k R 5 NS 4R 5 CaN [
S O A G R B ELISA K & 0Bk 4 41 1)

KESMA I MCP-1 5158 T AR A AR A, W B3 &,
M 22 Hif Hiroshi 28" B /E B AR SL 56 FPIERH CaN 55
W BETE VSMC 307 J5 GBS 5 MCP-1 mRNA 13RIk
Je MCP-1 5 B9 A2 5, 46 7 Bk 48 B 453 1.8 ), CaN
TE LS B0 |, 15 5 R M T MCP-1 9774,
T 5 | A2/ T s 200 L 58 4 380 463473 20 Jk %) 3 A= 9
JEEH S i VSMC [ YIRS AT B4

25 L RTIR A S AR S W K UE Bk 4
ARG SIS EREAE S CaN {55 W BTG AL A 6, H
Al g i 2 5 9ORE ), A F i 3 A 98 RE PR T
MCP-1 A BN 05 L4 VSMC 3B F3 5
CaN 15510 [ AE PCL AR J5 FEBe A5 Hh (1) 1 i) B
PLJKT CaN AE FHHLE R A BT, % ifE — 25 IA 10
PCI AJ5 8 HA 22 X, R IG IR PCI AR5
TR B VA i SR AL T — S i SR S
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