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Mechanism of Lipoic Acid Protecting Neurons in Parkinson's Mice on
PI3K/Akt Pathway*
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ABSTRACT Objective: To determine whether lipoic acid (LA) could protect mouse Parkinson's disease (PD) neuronal damage by
activating the PI3K/Akt pathway. Methods: 130 healthy C57BL male mice were randomly divided into 5 groups (n=20): PD model group
(group A), PD model natural recovery group (group B), lipoic acid intervention group (group C), Lipoic acid with blocker intervention
group(group D), control group(group E). Immunohistochemistry was used to detect the number of tyrosine hydroxylase(TH) positive cells
in the substantia nigra; The expression of TH, Total Akt and p-Akt in the middle brain was detected by Western Blot. The corresponding
kits were used to detect GSH and MDA in the midbrain. Results:(1)Compared with group E, the number of TH positive cells in group A
was significantly decreased (P<0.01); Group B and Group D were significantly decreased (P<0.05); group C was not statistically
significant(P>0.05). (2) Compared with group E, the expression of TH protein in group A and B was significantly decreased(P<0.01), and
the expression of TH in group C and D was significantly decreased (P<0.05); Compare with group A and group B respectively, the
expression of TH was significantly increased in group C(P<0.01), and group D was no significant (P>0.05). (3)Compared with group E,
the expression of pAKT in brains of group A, group B and group D was significantly decreased (P<0.01), and there was no significant
difference in group C (P>0.05); compared with group A and group B respectively. The expression of pAkt was significantly increased in
group C (P<0.01), and there was no significant different in group D(P>0.05).(4) Compared with group E, the level of GSH in the middle
brain was increased (P<0.05) in group C, and significantly decreased in group A and group B (P<0.05), group D was no significant
difference (P>0.05); Compared with group E, the expression of MDA in group A and group B was significantly increased (P<0.01), there
was no significant difference in group C and group D (P>0.05). Conclusions: Lipoic acid may play a role in protecting neurons by
activating the PI3K/Akt pathway, reducing oxidative stress damage.
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Table 1 Result of behavioral exhibition( x+s, n=25)

Groups Ambulation (n) Rearing ( t) Grid (s)

A 76.44% 5.42%* 22.6% 2.15%* 18.99+ 1.8%*

B 86.2+ 6.88** 25.6% 3.14%* 14.81+ 1.42%*

C 156.76x 6.97% 62.4+ 3.82% 6.66+ 0.74*"

D 114.84+ 9.32%* 38.8+ 2.86%** 12,74+ 1.87**

E 170.32+ 13.38 66.6+ 3.87 5.38%+ 0.69

Note: Compared with group E, *P<0.05, **P<0.01; compared with group A and group B, “P<0.05, #P<0.01.
R2ITHFHRNE 1 815 S RERNTRAY
Table 2 CV calculated from 1st to 5th test on behavioral exhibition of PD mice in 5 tests(n=5)
Ambulation Rearing Grid
Turn
A B C D E A B C D E A B C D E
1 9.77 12.16 6.65 11.39 7.87 17.59  17.61 1075 2057 11.19 7.44 1212 1414 1281 9.19
2 13.21 7.11 1191 15.32 12.63 13.12 18.06 8.67 22.75 1256  27.21 15.92 14.61 19.85 16.22
3 6.89 11.37 9.84 9.3 9.38 20.16 13.73 15.76 19.85 10.49 16.78 2295  23.27 9.38 20.22
4 7.54 15 7.58 10.36 8.61 38 20.34 12.36 17.09 12.52 10.45 16.98 19.68 13.84 16.69
5 9.84 8.26 13.89 14.84 5.95 31.07 2095 1272 2498 14.34 11.74 1596 2498 9.18 11.16
) A B € D E
| AN EENRPKER TH BRIEA(x 105)
Fig.1 Detection of TH expression in the substantia nigra in each group of mice by Immunohistochemistry(x 10)
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Fig.2 Analysis of the number of TH positive cells in immunohistochemical
sections
Note: Compared with group E, *P<0.05, ¥**P<0.01; compared with group
A and group B, *P<0.05.
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Fig.3 Detection of TH protein expression in the brain of each group by
western blotting
Note: Compared with group E, *P<0.05, ¥*P<0.01; compared with group
A and group B, #P<0.01.
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4 Western blotting #&|&-£8/\FR H B pAKT B A FRiX
Fig.4 Detection of pAKT protein expression in the brain of each group by
western blotting
Note: Compared with group E, *P<0.05, ¥*P<0.01; compared with group
A and group B,#P<0.01.
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Table 3 The GSH and MDA content in the midbrain of mice from different groups( x+s ,n=25)

A B C D E
GSH(mg/gprot) 23.66% 4.43* 25.52+ 3.48%* 33.12+ 6.83* 2841+ 1.8 30.1+ 5.86
MDA (nmol/mgprot) 8.81% 1.8** 7.5+ 2.04** 5.5+ 0.85 5.79% 0.84 496+ 1.34

Note: Compared with group E, *P<0.05, **P<0.01.
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