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The effects of chronic arsenic toxicity on nervous system
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Chronic arsenic intoxication is a major threat to public health in many
countries. In Toroku, a small village in Japan, arsenic mines operated from 1920 to 1962, and
residents suffered serious sequelae of high concentration chronic arsenic intoxication. In resident
examination, many had significant peripheral neuropathy of pain, and in severe cases complicated
deep sensory disturbance. In the somatosensory evoked potential, delay of central conduction time
was observed in severe cases. Neurological assessment was conducted at residents’ screening in
Myanmar, where arsenic drinking water pollution is spreading. In the arsenic drinking water intake
group exceeding 50ug/L, peripheral neuropathy of vibration and central nervous system impairment
appeared. This is the first study characterizing the neurological impairments after chronic arsenic
exposure. Our study will be helpful in assessing the prognosis of patients worldwide who still
suffer from chronic arsenic intoxication.
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Age at 1972, 53.0 £ 11.9 year old
Sex 96 male, 90 female
Employment history at mine 101 (54%)
Olfactory disturbance 126 (68%)
Taste disturbance 62 (33%)
Hearing disturbance 139 (75%)
Pain sense disturbed 93 (50%)

normal 93 mild disturbed 66 moderately disturbed 27
Vibration sense disturbed 118 (63%)

normal 68 mild disturbed 76 moderately disturbed 42

68% 33%

75%

Spearman’s rank correlation coefficient

rho
employment olfactory taste hearing
history at mine  disturbance  disturbance  disturbance pain sense

olfactory disturbance 0.152"
taste disturbance 0.099 0439
hearing disturbance 0.137 0.260" 0.227"
pain sense -0.071 0.250" 0.133 0.248""
vibration sense 0.051 0252" 0.068 0.103 065"
The results of Sy 's rank 1: flicient. Each coeffi (rho) s indicated. : P<0.05, " p<0.01.




AS NL Mann Whitney test
Mean S0 Mean 5D Fualue
Median nerve SEP

Sex (MJF) 3IM/GF 4M/GF

Age (year) 796 39 6 58 0842

Body height (m) 151 0089 155 006 0315

SEP parameters [(ms)

N9 onset 175 067 784 038 0842

N9 onset-MN20onset  EA46 034 78 063 0oz8°
Tibial nerve SEP

sex (MJF) SM3F GM/3F
Age (year) 739 71 5 96 0,696
Body height (m) 1.56 006 157 0,10 0633
SEP parameters [ms)

P15 peak 1529 136 1526 088 0762

P15 peak-N21 peak 651 63 G619 087 0360
M21 peak-P38 onset 1503 179 1217 231 oozt

AS, patients with chronic arsenic exposure; NL normal subjects.

Bold data indicates Pvalues less than 0,05
P9-N20
N21-P38
Exposed group: Control group: o
Parameters- P value-
(n=12)- (n=12)-

Patient data- B B 0 o
age- 81.0 (66.0-85.0)-  78.5(61.0-87.0)- 047
men- 6(50.0)- 8 (66.7)- 0.68.-

Auditory brainstem response- e e oo

wave L 1.48(1.33-1.67)-  1.62(1.38-1.74)- 0.06-
wave I-III- 2.14 (1.57-2.50)  2.18 (1.48-2.58)- 0.64-.
o wave III-V. 1.98 (1.80-2.51)-  2.06 (1.22-2.77)- 0.42-.

P
Categorical variables are shown as numbers (percentages) and continuous variables are shown.
hs medians (25th-75th percentiles).
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