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Fig. 1 SEM photographs of p27Kipl gene nanoparticles
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Fig. 2 p27kipl gene nanoparticles size distribution
Mean diameter of the NPs was 288.9nm with a very narrow range of
243~343 nm.
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Fig. 3 Accumulative release graph of P27kipl from the
PLGA NPs

The results indicated that the NPs maintained above 15 days DNA

release with a faster DNA release rate for the first five days followed by

a slower and steady release rate.
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Fig. 4 The result of SMC cell cycle tested by flowcytometry
(a) Gene therapy group. (b) Control group. (c¢) Before transfer. (d) Shame NPs group.
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Fig. 5 The thickness of intima after be given p27kipl
gene nanoparticles in mice vein grafting model
The result showed that the intimal hyperplasia in the gene therapy group
was obviously lower than that in the control groups (P < 0.05).
Furthermore, the thickness of intima reduced with time (7 d, (=6.124;
14 d, =2.477; 28 d, 1=2.987). There was no obvious difference in the 2
control groups. l: Nps gene therapy group; [J: Control group; [1: Vein
grafting group.
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Fig. 6 Percent of PCNA positive expression cells after
vein graft

The result showed that p27kipl gene nanoparticles groups has

statistically significant difference compared with the other groups

(P<0.01). M: Nps gene therapy group; [1: Control group; [1: Vein
grafting group. (n=10).
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Fig. 7 Percent of E2F cell after vein grafted
The result showed that NPs groups has obvious difference than the other
groups (P < 0.05). M: Nps gene therapy group; [1: Control group; [J:
vein grafting group. (n=10).
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The Study of p27kipl Gene Nanoparticles for The Inhibition of
Intimal Hyperplasia in Mice Vein Grafting Model
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("Institute of Biomedical Engineering, Chinese Academy of Medical Science, Tianjin 300192, China;
?China Medical University, First Clinical Hospital, Vescular Surgery, Shenyang 110001, China)

Abstract

NPs by an emulsification/solvent evaporation technique, and NP size distribution was assessed by submicro laser

A therapeutic gene—p27kipl gene were encapsulated into poly (lactic-co-glycolic acid) (PLGA)

defractometer. The particle morphology was observed by scanning electron microscopy. The diameter of
p27kiplgene-NPs was around 288.9 nm with very narrow size distribution, and p27kipl Nps showed good
spherical shape with smooth uniform surface. The p27kip1 loading in NPs was about 3%. Encapsulation efficiency
of gene was about 86%. In vitro gene release from the NPs was performed in TE buffer at 37°C under rotation
(130 r/min) utilizing double-chamber diffusion cells on a shake stander, the result showed that gene release from
the NPs lasted above two weeks. P27kipl gene NPs was transduced in smooth muscle cell in vitro and cell cycle
was tested by flowcytometry. Vein grafting model was established in 120 rats by transplanting internal branch of
jugular vein to carotid artery. The rats were randomly divided into three groups: 1)The p27kip1 gene NPs treated
grafting group; 2) Control group (treated with empty NPs without p27kipl gene); 3) Shame grafting group. The
grafted veins were harvested at 3d, 7d, 14d and 28d respectively after the operation. Intimal hyperplasic (IH) was
observed by morphologic evaluation. The expression of PCNA, E2F were detected by immunohistochemistry and

analyzed by computer digitizing system. The p27kipl gene transfection mediated by NPs complex enabled to
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produce protein expression of p27kipl gene (P < 0.05) and significantly inhibits hyperplasia of the grafted vein
especially for 7~28 days in p27 group (P < 0.01). Immunohistochemical analysis of PCNA indicated decreased
positive cell in the p27kipl group compared with the control group at 7~28 d (P < 0.01). The expression of E2F
was decreased in p27 group at 7~14 d (P < 0.01). There is no significant difference between control group and
grafting group in expression of E2F and PCNA. The p27kip1 gene NPs can prevent IH and SMC proliferation, NPs
is an effective gene transfecting carrier.

Key words p27kipl gene, nanoparticles, restenosis, vein graft
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