.+ 488 - #j %% 243} Acta Pharmaceutica Sinica 2017, 52 (3): 488 —493

ET AR REE CBBERZ R o7 W FENER &1
i 3B 12 25 4 ) 25t 33

I E, ETH, A

(PUF K

B, & @

R, EEK 400716)

TR AR SO I F) G A SRS ) 6 — A T o L 17 B A R GO X L BEAT AP PP . DA AL AT VN TE
LU M e A AR RORL, JHBRR R AR B S A o7 () N 327 2 OB 73 7, 23R N B ASEA I it ) 4% 43
TN o I IR EE AR S R B XTI AS  SR A D GOKR AT AL, I I o B M S IR A PN 5 3 A
Bl BRI SRR, ARG WARKIRAREUN (42.1+4.3 nm), 73438 —, REARORBIRA 2K
HEA RIFHIEASMERE . AT T IE T 20 7 BV SR BB I 26 B A IR A PR ) B R S g oK ik, A3

N2 I8 F 33 AR SRBR R TT R R

REIE: MWI ZBERRARAZ IR a7, 2> T ENIE; MIRRAL, AUOKKL; HEE [

hE 2SS RY43 HAFRIRED: A XEHS: 0513-4870 (2017) 03-0488-06

Construction of the brain-targeting drug carrier through
imprinting of nicotinic acetylcholine receptor a7

WANG Xue, WANG Ya-hua, LIU Sha, LI Chong*

(College of Pharmaceutical Sciences, Southwest University, Chongging 400716, China )

Abstract: In this study, a novel brain-targeting carrier was made via conformational epitope imprinting.
Acrylamide and N,N'-methylene bisacrylamide was used as carrier materials and the N-terminal epitope of
nicotinic acetylcholine receptor a7 (nAchR a7) was tested as a template molecule, and the polymer nanoparticles
were obtained after polymerization and template removal. The nanoparticles were investigated by particle size
analyzer and transmission electron microscopy (TEM). Their targeting capabilities were investigated with a cell
uptake assay in vitro and fluorescence imaging in vivo. The results suggest that the nanoparticles had a small
particle size (42.1+4.3 nm) with a homogeneous distribution, and good targeting properties in vitro and in vivo.
We have made the molecularly imprinted polymer nanoparticles with brain targeting capability, which represents
a new tool in the treatment of brain diseases.
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Figure 1 A homology model of the bovine a7 nAChR based in
a refined model of the Torpedo nAChR!?. The N-terminal
a-helix at the top is shown in red
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Figure 2 Circular dichroism (CD) spectrum of EFQRKLYKE
LVK (EFQ) peptide in 40% tetrafluoroethylene (TFE) or water at
25°C
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Figure 3 The characterization of nanoparticles (NPs).
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Figure 4 Fluorescence-polarization (FP) analysis of direct binding between NPs and FITC-labeled peptide.
equilibrium time required for the association of NPs with EFQ. B: Direct binding between NPs and peptides.

peptide; QFR: QFREKYLEKVLK peptide
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A: The particle size and distribution of NPs determined using dynamic light
B: Transmission electron microscopy image of molecularly imprinted polymeric nanoparticles (MIPNPs).
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Figure 5 Evaluation of in vitro targeting ability. A: Fluores-
cence images of NPs uptake by bEnd.3 cells (bar =100 pm). B:
Fluorescence images and of NPs uptake by A549 cells (bar = 100
um). Flow cytometric analysis of NPs uptake by bEnd.3 cells
(C) and A549 cells (D). RhB/MIPNPs: RhB loaded MIPNPs
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Figure 6 Evaluation of in vivo targeting ability. A: In vivo NP
distribution in nude mice at the indicated time points. B: Fluo-
rescence images of major organs ex vivo at 12 h post-injection.
C: Semi-quantitative results obtained using ex vivo fluorescence
images
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