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ABSTRACT

Parkinson’s disease (PD) is the second most common neurodegenerative disorder,
after Alzheimer’s disease. It has affected about 1 ~ 2 % of the population over the age
of 60 years seriously. The development of Biomedical Technology has contributed to
the discoveries of peptides and proteins with considerable potential in the treatment of
central nervous system (CNS) diseases (such as Parkinson’s disease and Alzheimer’s
disease). However, a significant challenge to their clinical administration and
treatment is their ideal drug delivery to the CNS crossing the blood-brain barrier
(BBB). New drug delivery system of peptides and proteins is necessary and full of
esperance for both the Pharmacy research and the social meaning.

Vasoactive intestinal peptide (VIP), as a important regulatory neuropeptide, has
been proposed as a therapeutic drug candidate for the treatment of Parkinson’s disease
and Alzheimer’s disease. However, like most endogenic peptides, its potential thera-
peutic applications are limited by its its rapid elimination after intravenous admini-
stration and poor passage across the BBB. The aim of the current study was to investi-
gate the VIP loading nanoparticles and its neuroprotective effect in vitro.

The following parts are included in this paper:

1. The study on analysis method in vitro and stability of VIP. By using high
performance liquid chromatography (HPLC) method, we studied the effect of di-
fferent factor upon VIP under the preparation condition. The optimum maintaining
condition is to be preserved by -80 . And the rotation speed of 800 ~ 1200
revolutions per minute for 4 hours at room temperature and pH value 2.0 ~ 7.0 is safe
for the preparation. The experiment indicates that VIP is stable enough to survive
through the whole preparation process.

2. Preparation of nanoparticles. Nanoparticles was prepared by modified emul-
sion polymorization method. The factors in the formulations such as different species
and concentration of surfactant, the ratio of drug and polymer, the pH value and so on
were tested, the formulation was further optimized by orthogonal experiment. We use
the best kind of method to obtain Polysorbate 80-VIP-NP, which diameter is 147.7 nm,
ER is 95.2 % and DR is 4.77 %. At the same time, we prepare Polysorbate 80-
FITC-NP, which can be uptaken by SH-SY5Y cell, and make contribution to the

pharmacodynamics in vitro.
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3. Study on pharmacodynamics of VIP nanoparticles in vitro. The cell model of
PD have been established successfully by inducing SH-SY5Y apoptosis wih 6-OHDA.
Polysorbate 80 modified nanoparticles showed no effect on cell viability, indicating
that they have no role in cell survival. In vitro cell culture study showed enhanced cell
viability of Polysorbate 80-VIP-NP against 6-OHDA induced cytotoxicity in SH-
SY5Y neuroblastoma cells compared to VIP solution. Polysorbate 80-VIP-NP
increased the antiapoptosis activity and restored the loss of mitochondrial membrane
potential (MMP) significantly compared to VIP solution. From all the experiments, it
was found that the activity of VIP was enhanced with Polysorbate 80 modified PBCA
nanoparticles compared to VIP solution suggesting enhanced stability and cell up-
take. These results suggest that Polysorbate 80-VIP-NP has more protective effects
against 6-OHDA induced apoptosis,which might be a potential therapeutic agent for
preventing Parkinson’s disease.

Key words: Vasoactive intestinal peptide; nanoparticles; Parkinson’s disease
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