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ABSTRACT Objective: To investigate the changes of serum brain-derived neurotrophic factor precursor protein (pro-BDNF),
a-synuclein (a-syn) and activated T cell chemokine (RANTES) levels in patients with Parkinson's disease (PD) with different
Hoehn-Yahr (H-Y) stages and to analyze their relationship with cognitive impairment. Methods: A total of 92 patients with PD who were
admitted from November 2019 to November 2021 in the Chengdu Third People's Hospital were selected. According to the difference of
different H-Y stages, they were divided into 45 cases in early group (H-Y stage 1~2) and 47 cases in middle and late stage group (H-Y
stage 3~5). Another 50 healthy volunteers in our hospital in the same period were taken as the control group. Serum pro-BDNF, a-syn
and RANTES levels were compared among all groups, and Spearman correlation analyze was used to analyze serum pro-BDNF, a-syn,
RANTES levels and H-Y stage in patients with PD. Montreal Cognitive Assessment Scale (MoCA) was used to evaluate cognitive
function, and all patients were divided into cognitive impairment and non cognitive impairment group, the influencing factors of cognitive
impairment in patients with PD were analyzed by multivariate Logistic regression. Results: The serum pro-BDNF, a-syn and RANTES
levels in early group and middle and late stage group were higher than those in control group, and the levels of above indexes in middle
and late stage group were higher than those in early group (P<<0.05). Spearman correlation analysis showed that serum pro-BDNF, a-syn
and RANTES levels were positively correlated with the H-Y stage of patients with PD (P<<0.05). Univariate analysis showed that the
cognitive impairment of patients with PD was related to their age, course of disease, years of education and serum pro-BDNF, a-syn and
RANTES levels (P<<0.05). Further multivariate Logistic regression analysis showed that older age, longer course of disease and increased
serum pro-BDNF, a-syn and RANTES levels were all risk factors for cognitive impairment in patients with PD, while longer years of
education were protective factors for cognitive impairment (P<<0.05). Conclusions: Serum pro-BDNF, a-syn and RANTES levels are
abnormally high in patients with PD, and the levels of these indexes increased with the increase of H-Y stage, which is closely related to
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Table 1 Comparison of serum Pro-BDNF, a-syn and RANTES levels among the three groups( x:s )

Groups n pro-BDNF(ng/mL) a-syn(pg/L) RANTES(pg/mL)
Control group 50 125.08+15.28 2.74+0.75 24.11£3.77
Early group 45 301.55+20.84 4.06+1.01" 30.72+4.35*
Middle and late stage group 47 390.63+18.47% 5.61+1.23%* 39.47+5.02%*
F - 24.103 8.345 10.013
P - 0.000 0.001 0.000

Note: Compared with control group, “P<<0.05. Compared with early group, *P<<0.05.
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Table 2 Correlation analysis of serum Pro-BDNF, a-syn RANTES levels and H-Y stage in patients with PD

H-Y stage
Relevant indexes
I, P
pro-BDNF 0.523 0.007
a-syn 0.547 0.002
RANTES 0.602 0.000
2.3 Mm PD EFEANABEERNEERZ S0 i3 GHAW . . ZHEF RS pro-BDNF  a-syn .,

92 {5 PD [+, A 30 FIAFFEINRI DN RERRRT , 62 A RANTES /KA 5(P<0.05), W3k 3.
DIREIEH o SRR 4R R PD B E R K A NI T RER:
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Table 3 Univariate analysis of cognitive impairment in patients with PD

Cognitive impairment group ~ Non cognitive impairment

Factors (1=30) croup(n=62) x/t P
Gender(male/female) 14/16 30/32 0.024 0.877
Age(years) 65.44+6.03 61.22+9.75 2.117 0.037
Course of disease(years) 6.03+1.24 4.45+1.08 6.265 0.000
Years of education(years) 6.07+0.34 8.02+0.33 26.310 0.000
Smoking history[n(%)] 6(20.00) 13(20.97) 0.012 0914
Drinking history[n(%)] 6(20.00) 11(17.74) 0.068 0.794
Hypertension history[n(%)] 5(16.67) 10(16.13) 0.004 0.948
Diabetes history[n(%)] 4(13.33) 9(14.52) 0.023 0.879
Coronary heart disease
history[n(%)] 3(10.00) 10(16.13) 0.626 0.429
pro-BDNF(ng/mL) 402.38+22.40 332.01£12.53 19.325 0.000
a-syn(pg/L) 5.50+1.12 4.46+0.92 4.729 0.000
RANTES(pg/mL) 38.15+4.77 34.04+3.25 4.855 0.000
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Table 4 Multivariate Logistic regression analysis of cognitive impairment in patients with PD

Items B SE Waldy? OR 95%CI P
Age 0.423 0.148 5.201 1.845 1.235~4.821 0.012
Course of disease 0.371 0.103 6.234 1.273 1.130~2.746 0.007
Years of education -0.475 0.205 6.719 0.794 0.623~0.874 0.002
pro-BDNF 0.289 0.173 8.304 1.089 1.022~3.194 0.000
a-syn 0.404 0.125 9.094 1.205 1.048~3.947 0.000

RANTES 0.612 0.149 9.589 1.794 1.240~3.305 0.000
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