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Abstract: [ Objective | To study the relationship between neurobehavioral changes and Parkin gene polymorphism in workers
exposed to Mn. [ Methods ] A group of 200 Mn exposed workers having working age = 0.5 year were assigned as high exposure
or low exposure group according to their Mn cumulative exposure index (CEI), and another 94 workers without Mn exposure were
treated as controls. Every worker was evaluated by groove type steadiness test and pegboard test for neurobehavioral changes. The
genetic DNA was extracted from every worker, and the genotypes of exon 7 polymorphism were detected by polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP). [ Results ] In the high exposure group, the subjects with CC genotype of
exon 7 were significantly lower in the length of drawing and the scores of pegboard test than those with GG and GC genotypes (P<0.05);
however, their collision frequencies were significantly higher (P <0.05). In the low exposure group, the subjects with CC genotype of
exon 7 were also significantly lower in the length of drawing and the scores of pegboard test than those with GG and GC genotypes (P <
0.05), but there was no significant difference in the collision frequency (P>0.05). In the control group, no significant difference in the
neurobehavioral performances were found among subjects with different genotypes of exon 7 (P>0.05). [ Conclusion ] The combined
effect of environmental and genetic factors may contribute to the neurobehavioral changes induced by Mn. Workers with CC genotype of
exon 7 are susceptible to health impacts induced by Mn. The Gly284Arg polymorphism of exon 7 of Parkin gene shows the potential to
be an indicator for manganese induced neurobehavioral changes and for risk assessment of manganese poisoning.
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Figure 1 Exon 7 fragments of PCR products
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Figure 2 Mwo I digestion of exon 7 PCR products
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Table 1 The basic information of the three groups of subjects

EE XA T
2151 FE[E 4377 (X£s, %) (X£s,4F) (H14)
Group Gene type Age Education Gender
(x+s, years) (x+s, years) ( Male/Female )

GG 36 35268 +£6.079  7.136 +2.550 31/5
popiizEch

GC 51 36.510 £7.951  7.844 +2.398 38/13
Control

cc 7 38450+7.427  7.455+2.326 52
F(y) 0.093 1.078 1.936
P 0.275 0.304 0.380

GG 39 34.692+6.887 10.405 +3.500 26/13

52 ]

ks el GC 53 35.789 £ 7.345 10.571 +3.474 39/14
Low exposure

cc 7 30.250+6.397  9.000 + 5.477 6/1
F(?) 1.250 0.008 1.258
P 0.291 0.694 0.533

GG 43 35.558 £ 6.867  7.884 +3.057 38/5
i ey
@ﬁ%ﬁ,ﬂ GC 50 34100+ 6.683 8.314 +3.121 40/10
High exposure

cc 8  35.125+4.581 7.125+2.100 71
F(y) 0.568 0.721 1.288
P 0.568 0.535 0.525
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1.375, 0.144, 1.448; P{H4F5140.258, 0.886, 0.240 ), Z5F 11,
#2,
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Table 2 The neurobehavioral test results against varied Mn exposure
and exon 7 genotypes
WIR I Cem ) BEEDCEL ()
Length of Collision

drawing

GG 36 20344 +1.465 2.876 +0.687

PEBGAE (20 50)

Eibll HEHAT
Pegboard test

G 3] >
roup Gene type frequency

34.833 +7.026

popiizE:dy

GC 51 20.252+1.988 2.849+0.437 32.981+9.674
Control

cc 7 19.087+2.649 3.534+0.141  30.257 £0.228
F 1.375 0.144 1.448
P 0.258 0.866 0.240

GG 39 20903 +1.576" 2.872+0.559  32.737 +8.073"
AR R EE 20

GC 53 20.848 +1.445" 2718 +0.753  33.86 + 6.952"

Low exposure

cc 7 18.875+0.829 4.625+0.119  23.750 +7.411
F 3.486 1.889 3.516
P 0.035 0.157 0.034
GG 43 20966+ 1.637" 2.354+0.131" 30.275+6.579"
ﬁ:fiﬁfﬁre GC 50 20.886+1.578" 3.059+0.198" 31.854 +6.504"
cc 8 18.744+1.474 5.625+0.441  21.750 +7.741
F 6.889 3.558 7.954
P 0.002 0.032 0.001
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