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Parkinson’s disease (PD) is a progressive neurodegenerative disorder characterized by the core symptoms such as
bradykinesia, resting tremor, rigidity and postural instability. Currently, pharmacotherapy and surgical approaches for
the treatments of PD can only improve the neurological symptoms. Therefore, to search neuroprotective therapies using
pharmacological and nonpharmacological approaches could be important to delay the progression of pathogenesis in
PD. Coenzyme Qo (CoQyy) is a component of the electron transport chain as well as an important antioxidant in
mitochondrial and lipid membranes. The central role of CoQ,y in two areas implicated in the pathogenesis of PD,
mitochondrial dysfunction and oxidative damages, suggest that it may be useful for treatment to slow the progression of
PD. The neuroprotective effect of CoQo has been reported in several in vivo and in vitro models of neurodegenerative
disorders. Although CoQ;, attenuated the toxin-induced reduction of dopamine content and tyrosine hydroxylase-im-
munoreactive neurons in the striatum of the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) mouse model, it is
still unknown how this nutrition affects the mitochondrial function. We demonstrated that oral administration of CoQy,
significantly attenuated the loss of dopaminergic nerve terminals induced by MPTP treatment. Furthermore, our ex-
perimental data indicate that an inhibition of mitochondrial cytochrome c release is one of the primary targets for CoQ;,
and may lead to a potent neuroprotection.
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Fig. 2. Effect of CoQ,y on DAT and GFAP-immunoreactivity in the Striatum of MPTP-treated C57BL/6 Mice

Mice received one intraperitoneally (i.p.) injection of MPTP (30 mg/kg) per day for 2 consecutive days and were killed at 2 days after the last MPTP injecton.
CoQy (200 mg/kg/day) were orally administered at the day before the first MPTP-treatment and just before each MPTP-treatment. Cryostat-cut sections (30 um)
were prepared from the fixed brain of control (A and D), MPTP-treated (B and E) and MPTP+CoQ, treated (C and F) mice. Sections were used for im-
munostaining of DAT (A—-C) and GFAP (D-F) proteins. Scale bar, 500 um in A-C, and 100 um in D-F.
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Fig. 3. Immunoisolation of Dopaminergic Synaptosomes in Mice
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(A) Striatal crude synaptosomes fractions were prepared from mouse striatum. Immunoisolation was performed using Dynabreads coated with DAT-loop an-
tibody, nonspecific rabbit IgG or antibody pre-absorbed with antigenic peptides from prepared crude synaptosomes. The crude synaptosomes fraction (10 ug) and
beads-bound fraction were evaluated by Western blot analysis using antibodies against N-terminal of DAT, actin, synaptophysin, SNAP-25 and GAD67. (B) A
typical morphology of synaptosomes in striatal crude synaptosomes fraction and beads-bound fraction using electron microscopy. Mt: mitochondrion; Sv: synaptic

vesicles. Scale bar, 500 nm.
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Fig. 4. Evaluation of MPTP Toxicity in Striatal Dopaminergic Synaptosomes in C57BL/6 Mice

Mice received a single injection of MPTP (30 mg/kg, i.p.) and were killed at 4 or 16 h after the administration of MPTP. Crude synaptosomes were prepared
from striatal homogenate, and then dopaminergic synaptosomes were isolated using DAT-loop antibody-coated beads. Upper blots (A—C) are representative data
of DAT immunoreactivity by Western blot analysis in 25 ug of homogenate (A), 25 ug of crude synaptosomes fraction (B), and dopaminergic synaptosomes (C) .
Actin was detected using the same membrane for DAT. Synaptophysin, a synaptic vesicle marker, was used to analyze amount of synaptosomes. Lower figures (D—
F): quantitative analysis of DAT protein levels in homogenate (D) and crude synaptosomes fraction (E), and in dopaminergic synaptosomes (F) using DAT in-
tegrated density. The numbers of animals used in control and MPTP-treated mice are indicated in parentheses. Data are means+S.D. and expressed as% of control.
**p<0.01 vs. respective control (one-way ANOVA followed by Tukey test).
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Fig. 5. Effect of GBR-12909 on the MPTP Neurotoxicity in

Isolated Striatal Dopaminergic Synaptosomes from MPTP-
treated C57BL/6 Mice
GBR-12909 (20 mg/kg) or its vehicle was administered 30 min before a
single injection of MPTP (30 mg/kg, i.p.). At 16 h after MPTP treatment,
dopaminergic synaptosomes were isolated from striatal crude synaptosomes.
Upper blots (A) are representative data of DAT, actin and synaptophysin
immunoreactivity by Western blot analysis in dopaminergic synaptosomes.
Lower figure (B) : quantitative analysis of DAT protein levels in dopaminer-
gic synaptosomes using DAT integrated density. The data were expressed as
% of control. Results are means+S.D. values from three independent ex-
periments. ***p<0.001 vs. control; #4p<0.001 vs. MPTP-treated (one-way
ANOVA followed by Tukey test).
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Fig. 6.

Effects of CoQ;o on DAT Protein Levels in the Striatum of MPTP-treated C57BL/6 Mice

Mice were administered MPTP (30 mg/kg, i.p.) per day for 2 consecutive days and killed at 48 h after the last MPTP injection. CoQ,o (200 mg/kg/day) were
orally administered at the day before the first MPTP-treatment and just before each MPTP-treatment. Dopaminergic synaptosomes were isolated from striatal
crude synaptosomes. Upper blots (A-C) are representative data of DAT, actin and synaptophysin immunoreactivity by Western blot analysis in 10 ug of
homogenate (A), 10 ug of crude synaptosomes fraction (B), and dopaminergic synaptosomes (C). Lower figures (D-F) : quantitative analysis of DAT protein lev-
els in homogenate (D) and crude synaptosomes fraction (E), and in dopaminergic synaptosomes (F) using DAT integrated density. The data were expressed as %
of control. Results are means+S.D. values from three independent experiments. ***p<(0.001 vs. control; #p<(0.05 vs. MPTP-treated (one-way ANOVA followed

by Tukey test).
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Fig. 7. Effect of Oral Administration of CoQ;y on Mitochondrial Dysfunction Induced by MPP*

Mice were killed at 1 h after the second administration of vehicle or 400 mg/kg CoQ;, and synaptosomes were prepared from forebrain. A: Synaptosomes were
in the absence or presence of 3 or 5 mm MPP* at 37°C for 30 min. Alamar blue was then added and the samples were incubated for an additional for 90 min. The
fluorescence intensity was expressed in arbitrary units. B: Synaptosomes loaded with 10 um JC-1 at 37°C for 15 min were incubated in the absence or presence of 3 or
5 mm MPP+ at 37°C for 40 min. The data were expressed as % of control. Results are means+S.D. values from three independent experiments. *p<0.05, **p<C

0.01 vs. respective control (one-way ANOVA followed by Dunnett’s test) .
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Fig. 8. Western Blot Analysis of Cyt ¢ and Actin in Cytosolic
Fraction from Synaptosomes

Mice were killed at 1 h after the second administration of vehicle or 400
mg/kg CoQjo and synaptosomes were prepared from forebrain. Cytosolic
fraction was prepared with freeze/thaw procedure from control and MPP*-
treated synaptosomes. Upper blots: cyt ¢ and actin proteins in cytosolic frac-
tions were analyzed by Western blot analysis. Lower figure: quantitative
analysis of cyt ¢ protein levels using actin as a house keeping protein. Results
are means+S.D. values from three independent experiments. *p<0.05 vs.
vehicle-control; #p<C0.05 vs. vehicle-5 mm MPP *-treated synaptosomes (un-
paired two-tailed ¢-test or one-way ANOVA followed by Dunnett’s test) .
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