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Neuroprotective effect of acetate pretreatment on mouse model of MPTP-induced subacute Parkinson disease
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[ Abstract | Objective To preliminarily explore the neuroprotective effect of acetate (Ace) on 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP)-induced Parkinson disease mice and its mechanism. Methods Twenty-four mice were
randomly divided into control group, MPTP group and MPTP+ Ace group (8 mice in each group). The mice in the control
group and MPTP group drank normal drinking water, and those in the MPTP+ Ace group drank water containing 1 mol/L
Ace. After 7 d, 30 mg/kg MPTP was injected intraperitoneally into the mice in the MPTP group and MPTP+ Ace group
to induce Parkinson disease model for 7 d. The motor function and cognitive function of mice were detected by tremor
paralysis score, pole climbing test and Morris water maze, the activation of microglia in mouse hippocampus was detected by
immunohistochemistry, the expression of proinflammatory cytokines in the peripheral blood and hippocampus was detected
by enzyme-linked immunosorbent assay (ELISA), and the protein expression of p38 and p65 of nuclear factor kB (NF-xB)/
mitogen-activated protein kinase (MAPK) pathway in the hippocampus was detected by Western blotting. Results Compared
with the control group, the tremor paralysis score of the MPTP group was higher (2<<0.05), the pole climbing time was longer
(P<<0.01), and the percentage of stay time in the target quadrant, the percentage of distance and the times of crossing the
platform were decreased (all P<<0.01). Compared with the MPTP group, the tremor paralysis score of the MPTP+ace group
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was lower (P<<0.05), the pole climbing time was shorter (P<<0.01), and the percentage of stay time in the target quadrant, the
percentage of distance and the times of crossing the platform were increased (all #<<0.01). Compared with the control group, the
activated microglia in hippocampus of mice in the MPTP group were increased, the expression levels of tumor necrosis factor
o (TNF-0) and interleukin 6 (IL-6) in the serum and hippocampus were increased (all #<<0.01), and the expression levels of
phosphorylated p38 and phosphorylated p65 proteins in the hippocampus were increased (both £<<0.01). Compared with the
MPTP group, the activated microglia in the hippocampus of mice in the MPTP+ Ace group were decreased, the expression levels
of TNF-a and IL-6 in the serum and hippocampus were decreased (all P<<0.05), and the expression levels of phosphorylated
p38 and phosphorylated p65 in hippocampus were decreased (both £<<0.01). Conclusion Ace can reduce microglia activation
in the hippocampus by inhibiting NF-kB/MAPK inflammatory signaling pathway, inhibit the inflammatory response of central
nervous system, and improve motor function and cognitive function of MPTP-induced Parkinson disease mice.

[ Key words ] acetates; Parkinson disease; neuroinflammation; microglia; nuclear factor kB; p38 mitogen-activated

protein kinases
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Fig1 Effect of Ace on pole test time of subacute

Parkinson disease mice induced by MPTP
A: Before modeling; B: After modeling. “P<0.01 vs control
group; ““P<<0.01 vs MPTP group. n=8, X+s. Ace: Acetate;
MPTP: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine.
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Fig2 Effect of Ace on indexes of Morris water maze test in mice with subacute Parkinson disease induced by MPTP

A: Trajectory of training phase before modeling; B: Swimming speed during training before modeling; C: Training latency before

modeling; D: Trajectory of space exploration experiment after modeling; E: Swimming speed in space exploration experiment after

modeling; F: Percentage of distance traveled in target quadrant during space exploration experiment after modeling; G: Percentage of

time spent in target quadrant during space exploration experiment after modeling; H: Crossing times in space exploration experiment

after modeling. In the trajectory diagram, the target quadrant is marked by red circle, the position of the mouse entering water is

marked by red dot, and the position of the mouse at the end of observation is marked by blue dot. “"P<<0.01 vs control group; £4p<0.01

vs MPTP group. n=38, x 5. Ace: Acetate; MPTP: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine.
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Fig3 Effect of Ace on hippocampal microglia activation of mice with subacute Parkinson disease induced by MPTP

A: Control group; B: MPTP group; C: MPTP+Ace group. The activated hippocampal microglia were labeled with IBA-1 and

detected by immunohistochemistry. Ace: Acetate; MPTP: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine; IBA-1: Ionized calcium

binding adaptor molecule 1.
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Fig4 Effect of Ace on inflammatory factors in serum and hippocampus of mice with subacute Parkinson disease
induced by MPTP

A: Serum; B: Hippocampus. The inflammatory factors were detected by enzyme-linked immunosorbent assay. = P<<0.01 vs control

group; “P<<0.05, ““P<<0.01 vs MPTP group. n=6, x*s. Ace: Acetate; MPTP: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine;

IL: Interleukin; TNF-a: Tumor necrosis factor o.
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FigS5 Effect of Ace on inflammatory pathway proteins in hippocampus of mice with subacute Parkinson disease
induced by MPTP
The proteins were detected by Western blotting. ~P<<0.01 vs control group; 44P<0.01 vs MPTP group. n=6, x 5. Ace: Acetate;

MPTP: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine; p-p38: Phosphorylated p38; p-p65: Phosphorylated p65.
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