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THEEEREL (EX) Epidemiologic and experimental study toclarify involvement of heavy
metals in Parkinson's disease
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From the results of the case-control study in China comparing concentrations of metals and
vitamins in blood and urine, excessive intake of iron and copper, accumulation of manganese,
vitamin E/copper imbalance in intake, and vitamin By, decrease by zinc deficiency in the body
might be involved in the etiology of Parkinson's disease.

Our experimental study using Mouse CD1 brain striatum neuronal cells suggests the
possibility that manganese causes increased nicotinamide N-methyltransferase activity, thereby
increasing 1-methylnicotinamide levels in the brain and bringing about neuron death.
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Table 1. Concentration of metals and vitamins in blood and
metals in urine

Control PD p value
Blood
Fe 1.44+0.77 1.95+0.85 <0.001
Cu 1.03+0.22 0.99+0.31 0.418
Zn 1.08+0.48 1.06+0.46 0.822
Mn 1.61+0.69 2.50+2.29 0.002
VitE 0.88+0.33 0.83+0.31 0.279
Vit E/Cu 91.45+45.67 91.84+44.40 0.959
VitB;, 360.86+264.92 411.25+245.30 0.242
Urine
Fe 218+190 318+271 0.012
Cu 18.1+13.0 24.1+14.9 0.011
Zn 0.78+1.01 0.80£1.09 0.917
Mn 7.18+7.28 5.42+5.90 0.116
Vit E/Cu 6753+4323 4395+2759 <0.001

Each value is the mean and standard deviation. Fe, Cu, Zn:
micrograms/milliliter (serum); Mn: micrograms/deciliter
(whole-blood); Vit E: milligrams/deciliter (serum); Vit Byy:
pictograms/ milliliter (serum); Fe, Mn, Cu: micrograms/liter
(urine); Zn: milligrams/liter (urine). Vit E/Cu in “Blood” is
serum Vit E/serum Cu. Vit E/Cu in “Urine” is serum Vit
E/urine Cu. PD=Parkinson’s disease patient; Vit=Vitamin.
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Table 2. Correlations of each metal between
blood and urine concentrations in the subjects

Total Control PD
Fe 0.320** 0.226 0.310**
Cu 0.050 0.068 0.066
Zn -0.111 -0.120 -0.102
Mn  -0.030 -0.152 0.063
**p<0.01.
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Table 3. Correlations between vitamin E and each metal
in blood and urine in the subjects

Total Control PD
Blood
Fe -0.185* -0.187 -0.147
Cu -0.207* -0.070 -0.330**
zn 0.000 -0.075 0.078
Mn -0.178* 0.044 -0.256*
Urine
Fe 0.121 0.058 0.212
Cu 0.101 0.005 0.235*
zn -0.097 -0.133 -0.061
Mn 0.005 -0.029 0.020

*p<0.05, **p<0.01.
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Table 4. Correlations between vitamin B;, and each metal
in blood and urine in the subjects

Total Control PD
Blood
Fe 0.078 0.053 0.050
Cu 0.069 0.173 0.004
Zn 0.229** 0.151 0.323**
Mn 0.060 0.243* -0.024
Urine
Fe 0.087 0.128 0.026
Cu 0.058 0.037 0.039
Zn -0.217** -0.306** -0.134
Mn -0.132 -0.095 -0.156

*p<0.05, **p<0.01.
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Fig.1 The effect of MNA and NA on MS cell survival.
Survival rate is shown as a percentage of the control. Data
are presented as the mean +SD(n=6). ** represent
significant difference at p<0.01, respectively between groups.
* represent significant difference at p<0.05, respectively
between groups.
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Fig.2 The effect of Mn on MS cell survival. Survival rate is
shown as a percentage of the control. Data are presented as
the mean + SD (n=6). ** represent significant difference at
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Fig.3 The amount of MNA in the culture medium on the 19th
incubation day. Each value is expressed as pM/survival rate.
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Fig.4 The effect of different Mn concentrations on NNMT
activity. NNMT activity is shown as nmol/mg protein/h(n=5).
Each value was plotted by each Mn concentration. *
represent significant difference at p<0.05, respectively
between groups.
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