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Dear Editor,
Parkinson’s disease (PD) stays a standout amongst the

most well-known and partially treatable age-related neu-
rodegenerative movement disorders. It is described by
irreversible demolition of dopamine-producing neurons
in the substantia nigra and formation of α-synuclein-
containing Lewy bodies (1). The principal motor manifes-
tations such as resting tremor, bradykinesia, rigidity and
postural imbalance occur based on the reduction in syn-
thesis of dopamine (DA) in the striatum caused by the pro-
gressive degeneration of DAergic neurons, subsequently,
volumetric changes occur in different regions of the brain
of the patients (1, 2).

Currently, the foundation of PD treatment is based
on the DA substitution scenario utilizing the precursor, L-
DOPA. The strategy is effective only for PD patients in early
stages of the disease, while just 1% given L-DOPA could
reach the brain and continued treatment with L-DOPA of-
ten causes the unwanted secondary effects owing to its
non-targeting. On the other hand, L-DOPA decarboxylase,
the enzyme that plays an essential role in converting L-
DOPA to DA, is less active in PD patients (3).

N-3,4-bis(pivaloyloxy)-dopamine (BPD) is a brain-
specific derivative of DA and consists of two dipivaloyloxy
groups for lipophilic modification and it is more sta-
ble than DA; in comparison with L-DOPA, BPD displayed
improved brain targeting capability and boost curative
properties (4). Therefore, BPD demonstrates a promising
therapeutic candidate for PD treatment. Nevertheless, BPD
has a short half-life in plasma and a certain portion of BPD
go through the brain physiological barriers passively (4,
5).

Nowadays, to overcome obstacles and improve brain-

targeted delivery of L-DOPA, nano-based drug delivery
systems have been developed. Liposomes are spherical-
shaped nanocarriers that are composed of one or more
phospholipid bilayers (6). The most important advantages
of liposomes for drug delivery include: the ability of encap-
sulation of hydrophilic and lipophilic therapeutic agents,
the ability to transit the blood-brain barrier (BBB) as a main
challenge in the treatment of central nervous system dis-
eases, the surface modifications through conjugation with
a variety of targeted ligands, including transferrin, insulin,
low-density lipoprotein receptors (7) in order to improve
the brain targeting, being non-toxic and possessing FDA
approval (6, 8).

Rabies virus glycoprotein (RVG-29) is a brain-targeting
peptide with 29 amino-acid that can intracerebrally de-
liver therapeutic agents (9). RVG-29 distinctively binds to
the acetylcholine receptors (AchR) on DAergic cells and
endothelial cells of the brain capillaries (10). This brain-
targeting peptide has been proven effective in facilitating
the transportation of exosomes, genes, mirRNAs, siRNAs,
and DNA over the BBB through AchR-mediated endocyto-
sis (11). Furthermore, RVG-29 is theorized to attain a tar-
geted delivery system to DAergic cells through the inter-
play among RVG-29 and AchR (5).

As per the above-mentioned, it can be expected that
due to the characteristics of RVG-liposomes loaded by BPD,
functionalized liposomes should facilitate crossing from
the BBB and improve brain distribution of BPD (5). There-
fore, nanoliposome-based targeted drug delivery system
design can be a promising strategy for the targeted treat-
ment of PD and even other CNS disorders (5, 12).

Finally, since RVG-liposomes loaded by BPD were po-
tentially effective for brain-targeted drug delivery and be-
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cause of encapsulation of BPD which produces a therapeu-
tic effect, this drug delivery system could be the subject of
further studies in order to assess its distributions in off-
target tissues and further ensure the biosafety of this de-
livery system. This strategy could be the subject of further
research at molecular and cellular levels for final approval
and clinical application.

In conclusion, based on the results of recent studies (4-
6) it appears that RVG-29-functionalized drug delivery sys-
tems could be beneficial for the targeted therapy of PD and
can be considered as a novel promising fashion to targeted
drug delivery to the other CNS disorders.
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