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Abstract
Parkinson‟s disease (PD) is a hypokinetic motor disorder and is resulted from a degeneration
of dopaminergic neurons in the substantia nigra. Cell death of the dopaminergic neurons is
linked to glutamate excitotoxicity and the manifestation of motor symptoms in PD is also
related to the over-activity of the glutamatergic neurotransmission in the basal ganglia.
Glutamatergic signals are mediated by glutamate receptors including N-methyl-D-aspartate
(NMDA) receptors (NRs). Our previous results showed that reduction in expression of NR1
by antisense oligos, the key subunit of NMDA receptors, ameliorated the motor symptoms in
6-hydroxydopamine-lesioned rat, an animal model of PD (Lai et al., Neurochem. Int. 45,11-22,
2004).

In order to further investigate the efficacy of gene silencing, small interfering RNA

(siRNA) specific for NR2B subunit, a modulatory subunit of NR, was designed and
administrated in the striatum of 6-hydroxydopamine-lesioned rats (200nM). The present
results showed that administration of NR2B siRNA decreased the number of
apomorphine-induced rotation in the lesioned rats after continuous infusing siRNA for seven
days.

By Western blotting and immunofluorescence, the levels of NR2B proteins were

found to be reduced after siRNA administration. The reduction of protein expression of
NR2B may therefore lead to a decrease in expression of functional NRs in the striatum, and
thus in turn lead to a reduction in glutamatergic signals through the basal ganglia.
Furthermore, attenuation in loss of dopaminergic neurons was found in both striatal and

ii

substantia nigra region of the 6-OHDA-lesioned rats that had been continuous infused siRNA
for seven days. These observations may form a basis for applying gene silencing targeting
NR2B as a potential treatment of PD.
In addition, the effect of selective gene knockdown of NR2B subunit on physiology change in
vivo model also was investigated. Activation of NMDAR had been reported to be contributed
in both neuroprotective (Hardingham and Bading, 2003; Lee et al., 2005; Papadia et al., 2005;
Soriano et al., 2006) and neurodestructive (Choi, 1992; Lipton, 2006; Kalia et al., 2008;
Hardingham, 2009) effects. It was hypothesized the diminishing the NR2B subtypes of
NMDAR may promote survival pathway. By Western blotting, the protein levels of p-c-Raf
(Ser338) and p-MEK1/2 (Ser217/221) revealed no significant change. However, significant
up-regulation of p-p44/42 MAPK (ERK1/2) (Thr202/Tyr204) protein levels were found in
striatal neurons while significant down-regulation of p-p44/42 MAPK (ERK1/2)
(Thr202/Tyr204) protein levels were found in SN neurons. Moreover, significant
up-regulation of p-CREB (Ser133) protein levels in striatal neurons were found. These results
revealed the possibility of the NR2B specific siRNA to be involved in pro-survival pathway.
However, further investigation on the upstream kinase of p-ERK1/2 should be preformed to
confirm the effect on p-ERK protein.
Lastly, the neuroprotection effect of NR2B specific siRNA was investigated in vitro model.
By LDH assay, no significant change was found in cells underwent siRNA pre-treatment
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followed by 6-OHDA-treatment. By western blotting, a significant up-regulation was
observed in the immunoreactivity for p-ERK1/2, p-CREB and p-Bad. These results revealed
the failure of neuroprotection evoked by siRNA through the Akt/PKB signaling pathway but
potentially can be protected through MAPK signaling pathway. However, the signification
up-regulation in immunoreactivity for p-BAD which may probably activated by P70S6K was
found in siRNA-treated cells. This result showed the possibility of the involvement of
calcium-dependent PKA-dependent signaling pathway in response to the application of
siRNA. Improvement in transfection efficiency and modification of the treatment duration in
experiment are required for further investigation.
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