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ABSTRACT Objective: To investigate the association of serum antioxidant vitamins with the progression of Parkinson's Disease.
Methods: The serum levels of retinol, carotenoids and tocopherols were measured and compared between 62 patients with idiopathic PD
and 30 healthy controls enrolled from July 2011 to July 2015. Multiple group comparisons were performed among the early PD, ad-
vanced PD and control groups. Correlation analyses were performed between the measured antioxidant vitamins and Unified Parkinson's
Disease Rating Scale (UPDRS) motor score. Results: The results showed a gradually decrease of serum o- carotene (Control group:
0.22% 0.09 pmol/L, Early PD group: 0.13+ 0.09 wmol/L, Advanced PD group: 0.80+ 0.41 pwmol/L) and B- carotene (Control group:
2.44% 0.54 pwmol/L, Early PD group: 1.66+ 0.58 pwmol/L, Advanced PD group: 0.09+ 0.04 wmol/L), which were statistically signifi-
cant (P<0.001). While UPDRS motor scores in PD patients negatively correlated with serum levels of a-carotene (r=-0.362, P=0.004),
B-carotene (r=-0.45;P<0.001). Conclusion: Compared with health controls, serum a- carotene and - carotene are decreased, and related
with severity, which indicated that lower serum carotenes may be associated with the pathogenesis as well as progression of PD.
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Table 1 Comparison of the general Information and Clinical Characteristics among three groups

PD Patients
Health Volunteer
Advanced PD P value
(n=30) Total(n=62) Early PD(n=28)
(n=34)

Age (year) 67.9% 6.6 67.1+ 8.4 66.4% 6.9 67.5% 7.8 >0.05
M 10 11 14 >0.05

Gender
F 20 17 20 >0.05
Disease Duration(year) 23+ 1.2 54+ 43 <0.001
UPDRS score 123+ 42 28.1+ 9.3 <0.001
Hemoglobulin(g/dL) 13.49+ 2.05 1.74% 2.46 13.56x 1.83 13.92+ 1.83 >0.05
Total Protein 7.248+ 0.329 7.335% 0.343 7.312+ 0.381 7.356x 0.403 >0.05
Albumin 459+ 0.3 4.33% 0.156 4.31x 0.349 4.59% 0.19 >0.05
Total cholesterol 176.3% 26.2 179.1% 15.2 175.1% 27.8 180.9+ 27.4 >0.05
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Table 2 Serum Antioxidant Vitamins in PD group and control group

PD patients
Healthy control
Total(n=62) Early PD(n=28) Advanced PD(n=34)

Carotenoids (. mol/L)
Lutein 0.54+ 0.33 0.52+ 0.26 0.54+ 0.26 0.49+ 0.26
Zeaxanthin 0.22+ 0.13 0.25+ 0.15 0.30+ 0.15 0.20 0.15
B--Cryptoxanthin 3.82+ 0.93 3.62+ 1.56 4.35% 1.99 3.03+ 0.59
«-Carotene 0.22+ 0.09 0.11% 0.07* 0.13%+ 0.09* 0.09+ 0.04%
B-Carotene 2.44% 0.54 1.19% 0.66* 1.66+ 0.58* 0.80+ 0.41%
Lycopene 1.65+ 0.86 1.31+ 0.83 1.16+ 0.78 1.44+ 0.85
Retinol (. mol/L) 1.91% 0.61 1.79% 0.65 2.09+ 0.55 1.54% 0.62

Tocopherols (. mol/L)
a-Tocopherol 18.68+ 6.08 18.70+ 6.43 19.25+ 7.29 18.24+ 5.59
~vy-Tocopherol 3.20% 1.15 3.23% 1.52 3.04+ 1.00 3.38+ 1.83

Notes: * P< 0.05, Students' t test between control and total PD patient groups.

*P< 0.05, Kruskal-Wallis ANOVA followed by Dunn's post hoc test between control, early PD patient and advanced PD patient groups.

“P< 0.05 between advanced PD groups and early PD group, Kruskal-Wallis ANOVA followed by Dunn's post hoc test between control, early PD patient

and advanced PD patient groups.
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Fig.1 Correlations of UPDRS motor scores with serum a-Carotene level
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Fig.2 Correlations of UPDRS motor scores with serum 3-Carotene level
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