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ABSTRACT Objective: To investigate and analysis the effects of Ligustrum lucidum extract on the neuroinflammatory response and
the endoplasmic reticulum stress protein kinase R-like endoplasmic reticulum kinase (PERK)/transcription activating factor 4 (ATF4)
pathway in Parkinson's disease rats. Methods: A rat model of Parkinson's disease was established by unilateral injection of
6-hydroxydopamine (6-OHDA). 36 cases of rats were randomly divided into three groups: model group, levodopa group and ligustrum
lucidum subgroup, with 12 rats in each group. The levodopa group and ligustrum lucidum group were given 0.5 mL of levodopa and
ligustrum lucidum extract by gavage respectively. The model group were given 0.5 mL of sterile distilled water twice a day for 4 weeks.
The changes in the expression of protein related to the neuroinflammatory reaction and endoplasmic reticulum stress PERK/ATF4
pathway in rats were detected. Results: The number of exploratory reactions in the levodopa group and ligustrum lucidum group at the
2nd and 4th weeks of treatment were higher than that in the model group (P<0.05), and the number of exploratory reactions in the
ligustrum lucidum group were also higher than that in the levodopa group (P<0.05). The content of Evans blue in brain tissue of levodopa
group and ligustrum lucidum group at the 2nd and 4th weeks of treatment were lower than that of model group (P<0.05), and there were
also a decrease in the ligustrum lucidum group compared with levodopa group (P<0.05). The levels of serum malondialdehyde,
interleukin-1@, tumor necrosis factor- a,nitric oxide in the levodopa group and ligustrum lucidum group were lower than those in the
model group at the second and fourth weeks of treatment (P<0.05), and the levels of serum malondialdehyde, interleukin-1@, tumor
necrosis factor- a, nitric oxide in the ligustrum lucidum group were also lower than those in the levodopa group (P<0.05). The relative
expression levels of PERK protein and ATF4 protein in substantia nigra and striatum in the levodopa group and ligustrum lucidum group

were lower than those in the model group at the 2nd and 4th weeks of treatment (P<0.05), and the ligustrum lucidum group were also
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lower than that in the levodopa group (P<0.05). Conclusion: The application of Ligustrum lucidum extract in Parkinson's disease rats can

improve the nerve function, reduce the content of Evans blue in brain tissue, inhibit the activation of PERK/ATF4 pathway, reduce the

content of malondialdehyde, interleukin-1@3, tumor necrosis factor- «, nitric oxide in serum, and continue to play a protective role in

brain.
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Table 1 Comparison of exploratory response times at weeks 2 and 4 in the three groups (times, mean + standard deviation)

Groups n Week 2 of treatment Week 4 of treatment
Model group 6 10.44+1.48 10.49+2.10
Levodopa group 6 12.59+2.01* 14.44+1.67"
The virgins group 6 14.20+1.22% 16.55+1.56"
F 11.855 16.096
P <0.001 <0.001

Note: compared with the Model group, “P<0.05; compared with the Levodopa group, *P<0.05, the same below.

R2ZHAXREBFTE 2B E 4 ANMARFLRELEI LR, Bz EE)

Table 2 Comparison of Evans blue content of three rats (times, mean+standard deviation)

Groups n Week 2 of treatment Week 4 of treatment
Model group 6 6.32+0.36 6.31+0.21
Levodopa group 6 3.44+0.54" 2.44+0.51*
The virgins group 6 2.18+0.25%* 1.33+0.24"
F 15.793 23.166
P <0.001 <0.001

RIZHRRKTE2 B F4ANNER_BE—SLASETLEIBATEE)

Table 3 Serum malondialdehyde and nitric oxide in weeks 2 and 4 of treatment (second, meanz standard deviation)

Malondialdehyde (nmo / L) Nitric oxide (umo/ L)
Groups n
Week 2 of treatment Week 4 of treatment Week 2 of treatment Week 4 of treatment

Model group 6 3.66+0.24 3.69+0.17 118.68+13.68 118.96+14.69
Levodopa group 6 2.55+0.32° 2.09+0.17* 110.01+5.87* 97.27+£11.09*
The virgins group 6 1.98+0.15* 1.43+0.21* 98.57+5.09* 92.75+4.68"

F 18.755 22.145 23.675 25.663

P <0.001 <0.001 <0.001 <0.001
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Table 4 Serum interleukin-1@ and tumor necrosis factor- a in weeks 2 and 4 of treatment (pg/mL, mean+ standard deviation)

Interleukin-13 Tumor necrosis factor-a
Groups n
Week 2 of treatment Week 4 of treatment Week 2 of treatment Week 4 of treatment

Model group 6 16.79+1.34 16.92+1.49 21.58+2.48 21.33+1.58
Levodopa group 6 8.32+0.55* 6.11+0.26° 11.21+1.47* 9.33+10.98*
The virgins group 6 3.29+0.22%* 2.16+0.117 7.57+1.84" 6.33+0.48™

F 49.284 56.103 16.796 19.147

P <0.001 <0.001 <0.001 <0.001
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Table 5 Comparison of relative expression levels of PERK protein and ATF 4 protein in nigra-striatum at week 2 and 4 weeks of treatment in the three

groups (second, meanz+ standard deviation)

PERK protein ATF4 protein
Groups n
Week 2 of treatment Week 4 of treatment Week 2 of treatment Week 4 of treatment

Model group 6 7.31+0.34 7.38+0.21 6.81+0.76 6.89+0.58
Levodopa group 6 4.70+1.94 3.15+0.817 4.20+0.69" 3.42+0.43"
The virgins group 6 1.08+1.53" 0.82+0.73" 1.23+0.33" 1.26+0.34"

F 51.303 63.333 45.786 52.189

P <0.001 <0.001 <0.001 <0.001
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