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High wall shear stress caused by arterio-venous fistula reduces neointimal hyperplasia

induced by stent implantation
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[ ABSTRACT] Aim  To investigate the effect of high wall shear stress ( WSS) caused by arterio-venous fistula
(AVF) on neointimal hyperplasia (NIH) after stent implantation. Methods 36 male New Zealand white rabbits were
randomly divided into three groups with 12 rabbits in each group: stent group: right common carotid artery ( CCA) stent
implantation; stent+ arterio-venous fistula ( AVF) group: right CCA stent implantation and right carotid AVF; control
group: no treatment.  After 21 days, CCA specimen of stent segment was taken for histological staining and protein ex-
pression analysis. Results In stent segment CCA, WSS was maintained at 43. 2% -48. 9% of baseline in stent group,
and WSS gradually increased to 86% above baseline level in stent+AVF group. NIH in stent+AVF group was less than
that in stent group ( neointimal area; 0. 19 mm? vs. 0. 87 mmz; neointima-to-media area ratio: 0. 18 vs. 1.13). Western
blot results showed that the level of endothelial nitric oxide synthase ( eNOS) in the stent+AVF group was significantly
higher than that in the stent group, while the levels of proliferating cell nuclear antigen (PCNA) , vascular cell adhesion
molecule-1 (VCAM-1) , phosphorylated p38 mitogen-activated protein kinase ( p-p38) and phosphorylated c-Jun NH,-ter-
minal protein kinase (p-JNK) in the stent+AVF group were significantly lower than those in the stent group. Conclu-
sion High WSS induced by AVF can reduce NIH after stent implantation, and its potential mechanism may be related to

the regulation of eNOS, VCAM-1, p38 and JNK expression and activation.
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AN AR 2 2R B # R B K ( common carotid artery
CCA) NI WSS, DU 32 BES Ik A1 NTHL, I 483
HIBAER Sy T HLH

1 #EFTE

1.1 XEH4AE

HEHFWEAARI6 R, EKRE2.5~3.5 ke,
MELAEF RS N3 A, F4H12 (1) XEHMAN
RE(EAM LU A CCAHNLZE,; (2) XE+
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2.1 MiRshHNFHE

MR 1 PR  FESCHRA T T SO 3L
LD B/ [(1.89+0.05) mm 4 & (2.41 +0.02)
mm) |, PSV FEAE[ (22.0+1. 1) em/s FER (12.2+
0.5)cm/s], WSS FFEAKEFEZ K11 43.2% [ (14.1

+0. 8) dyne/cm’ [ ZE (6. 1£0. 3) dyne/cm’ |, K5 3
J&, WSS PR FF AR K[ (6.9+0.3) dyne/cmz] ,
RHEL K1 48.9%

TESZAR+AVE v, A A S 2840 138 1)
LD A (1. 87+0.04) mm 4 % (2. 43+0.02) mm ],
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[(13.7+0.4) dyne/em® ], K J5 3 JH, B & PSV
[(52.8+1.3) em/s ] MY HE—20 3G, WSS 3 2 i
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# 1. CCA MiFEZhhESHE

Table 1. Hemodynamic parameters of CCA

x| Fist [ia] LD/mm PSV/(cem/s) WSS/ (dyne/cm”)
Xf 20 0K 1.83+0.05 21.4%0.9 14.2+0.7
21 K 1.90+0.04 22.10.7 14.1£0.7
B i N 1.89+0. 05 22.0%1.1 14.10.8
ENERAL 2.41+0.02" 12.2+0.5" 6.1£0.3"
ARJF 21 K 2.35+0.02" 13.5+0.5" 6.9+0.3"
FHE+AVE 41 ARHI 1.87+0. 04 21.4+0.8 13.8+0.7
A B 2.43+0.02" 27.8+0.8" 13.7+0. 4"
ENEIS 2.47+0.09" 52.8+1.3" 25.7+0. 7"

a k P<0.01, 5% B84 21 RHE ;b R P<0. 01,5 LHAURATHLE ;¢ P<0. 01, 53R G 21 KIE,
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E 1. BFEREAME

Figure 1. Scanning image of electron microscope
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mm” [t 0. 87 mm®; Hr A= N B/ B i B HLAEL. 0. 18
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Figure 2. Histological analysis
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Figure 3. The protein expressions of eNOS, PCNA, VCAM-1, p-p38 and p-JNK detected by Western blot
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