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Methylmercury (MeHg) exposure occurs primarily through the consumption of fish, but the
environmental threat to human health is poorly understood. Taiji is famous as the birthplace of
traditional whaling in Japan, and the geometric mean hair mercury level is reportedly higher than
that in the general Japanese population. However, the investigation of the health impact associated
with MeHg in Taiji residents has not been performed so far. Our study aimed to determine whether
there were undesirable health consequences (especially neurological abnormalities) with MeHg
exposure in Taiji. After a preceding hair mercury survey (724 residents) to assess MeHg exposure,
the subjects of the present study (194 residents) underwent a neurological examination. Audiometry,
MRI, and EMG were performed for the subjects with hearing impairment or sensory disturbance.
The geometric mean of hair mercury of the male and female subjects was 9.97 and 6.19 ppm in the
preceding hair mercury survey and 17.2 and 12.1 ppm in the present study. Hair mercury levels of
2.2% subjects (preceding hair mercury survey) and 6.2% subjects (present study) were higher than 50
ppm, the level for NOAEL set by WHO. No subject presented with the perioral sensory disturbance
which was often present in MeHg poisoning. Taken together with the neurological findings and
laboratory results of MRI and EMG, sensory disturbance was diagnosed as follows: cervical
spondylosis (3 subjects), cervical spinal canal stenosis (3 subjects), lumbar spondylosis (2 subjects),
lumbar spinal canal stenosis (3 subjects), lumbar disk herniation (one subject), carpal tunnel
syndrome (3 subjects), ulnar palsy (one subject), polyneuropathy (5 subjects), carpal tunnel
syndrome (3 subjects), ulnar palsy (one subject), sciatic pain (one subject), and tarsal tunnel
syndrome (one subject). Two among 12 subjects beyond 50 ppm showed a decrease of vibratory
sensation, but ataxia and abnormality of combined sensation (two-point discrimination,
graphesthesia, and stereognostic sense), which was often present in MeHg poisoning, were not seen.
There was no dose-response relationship between hair mercury levels and all neurological signs,
although a dose-response relationship was observed between age and some neurological signs. These
findings suggested that the apparent adverse effects of MeHg exposure on neurological symptoms
may not follow MeHg exposure in Taiji. A future study is warranted to determine the reason why

clear undesirable health consequences were not seen despite the high MeHg exposure.
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Background

1. "WHO has announced mn 1990 that a har mercury level of
50-125 ppm corresponds to “no observed adversary effect
level” (NOAEL) of MeHg for adults.

2. Afterwards, however, there have been some reports
(Amazonian studies) snggesting the possible MeHg intoxication
in adults whose hair mercury levels are below 50 ppm.
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The threshold level that MeHg toxicity elicits

in adults is still controversial.
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Purpose

High mercury levels in hair samples from residents of Taiji, a Japanese whaling town

Tetsuya Endo™, Koichi Haraguchi®
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The aim of this study is to investigate
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health effects of MeHg on adults.
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gr Methods- 1

1) preceding hair mercury survey: 724 residents

(344 males and 380 females)

r Methods- 1

Localized lesions L7 i
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])‘ preceding hair mercury survey: 724 residents

Methods- 1

(344 males and 380 females)

2) Detailed neurological examination

a) Objects:194 residents (117 males and 77 females)

b) Neurological examination: three certified neurologists.
authorized by the Japanese Society of Neurology

c) Detailed examination: andiometry: 32 subjects
MRI brain- 8 subjects:
cervical: 10 subjects:
lumbar: 9 subjects)
EMG: 24 subjects
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clinical diag

|_polynevtopathy

multiple cerebral infarction

late effects of cerebral infarction

parkinson

postural tremor

cervical spondylosis

cervical spinal canal stenosis

cervical disc hermiation

thoracic outlet syndrome

carpal tunmel syndrome

ulnar palsy

birth palsy

lumbar spinal canal stenosis

lumbar spondylosis

lumbar disk herniation

sciatic pam

tarsal tunnel syndroms
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3) Analysis of health consequence by MeHg

Methods- 2

a) Clinical evaluation

b) Associations between the neurological outcomes
and hair mercury concentration, age and gender.

¢) Detailed assessment of 12 residents whose mercury
concentrations were over 50 ppm, the level for
NOAEL set by WHO

Ikstribution of hair mercury concentration of

Gender male female total
N 344 380 24
Age (years)
Min 6 6 6
Max 38 92 92
Arithmetic mean 375 364 56.9
Hair meroury (ug/2)
Min 06 07 06
25 Percentile 3l 33 40
Median 106 5% 7
75 Percentile 195 110 146
Max 1019 731 1019
Geometric mean 10.0 6.2 78
Hair mercury £ 30 pg/z (N) 14 2 16

Ikstribution of hair mercury concentration of

Gender male female total
N 17 i 194
Age (years)
Min 20 24 20
Max 83 7 83
Arithmetic mean 36.7 393 318
Hair mercury (ug/e)
Min 11 21 11
25 Percentile 111 ig 19
Median 187 151 178
73 Percentile 327 287
Max 1019 1019
Geometric mean 17. 149
Hair mercury = 30 pz/g () 10 2 12

Associations of neurologic findings
hair mercury concentrations, age and g

e et = =i mrnim
- . =
= e TS i P
- = T o
preery apEs FEOIE] 12 018 an
N e o 1 P
* oo < e
—— frreee 1o =
TEURE | v it = ez, 1y i apEa
e e T
s |, T
) g e B pPP— = L
R — (=
T I e || T e
: e
e e e R T L
= =
e e BTN R ) e g
o R B R peem | R
e ; il ey | e e
Ey ) B e oty e
o d =] Egaon - LT cemem T SEEFEY e
[l e R T EET i ——" o fre
ol el H Rl
R o Gepae [LIZCLOT LR G R e =
e s e Ty
e s [ e L A (o e e _—
sl ) mogea( @ |l
= pm: TS0 8 2z | 2 e e




Associations of neurologic findings
& - hair mercury concentrations, age and g -

Range of hair mercury concentration
of four quartiles

1 1.1 ppm to 7.9 ppm

2 7.9 ppm to 17.8 ppm

3 17.8 ppm to 28.7 ppm

4 28.7ppm to 101.9 ppm

y Associations of neurologic findings
= . hair mercury concentrations, age and
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Conclusion

1. The hair mercury level in Taiji residents was markedly higher than
that in other areas of Japan.

2 Although detailed clinical neurological examinations showed
several clinical findings in some residents, thev were not due to

MeHg exposure but other neurological causes.

3. Multivariable analytical study demonstrated that there were
no sipnificant correlations between hair mercury concentrations
and newrological oufcomes, while some of the findings were
correlated with ages.

Associations of neurologic findings
@_‘ - hair mercury concentrations, age and g
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‘ Summary of neurological findings of 12
whose hair mercury concentrations were
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