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« A NEW paradigm for medical practice is emerging.
Evidence-based medicine de-emphasizes intuition,
unsystematic clinical experience, and
pathophysiologic rationale as sufficient grounds for
clinical decision making and stresses the examination of
evidence from clinical research.
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ORIGINAL ARTICLE

Total Mercury Content in Hair and Neurologic Signs
Historic Data From Minamata

Takashi Yorifuji,* Toshihide Tsuda,® Soshi Takao,* Etsuji Suzuki,* and Masazumi Harada®

Background: Large-scale methylmercury poisonings have occurred
in Japan (Minamata and Niigata) and in Iraq. The current WHO
threshold for adult exposure (hair level: 50 jg/g) was based on
evidence from Niigata, which included only acute and severe cases.
That study leaves open the possibility of more subtle effects at lower
exposure levels

Methods: The Shirami sea had been contaminated in the 19505 by
¢ of methylmercury from a factory near Minamata.

In 1960, the hair mercury content of 1694 residents living on the
anui sea was measured by researchers from the

coastline of the Sh
Kumamoto Prefecture Institute for Health Research. Independently,
in 1971, a population-based study to examine neurologic signs was
conducted in the Minamata and Goshonoura areas, on the coastline
of the Shiranui Sea, and the Ariake area (reference), by researchers
at Kumamoto University. We identified 120 residents from exposed
areas who were included in both datasets, plus 730 residents of
Ariake (an unexposed area) who were also examined for neurologic
sigas

Results: Hair mercury levels were associated with perioral sensory
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Largcrscalc poisonings caused by methylmercury have oc-
curred in Japan (Minamata in the 1950s and Niigata in the
1960s) and Traq (in the 1970s).'* Tn Minamata and Niigata,
poisoning occurred because of exposure from ingestion over
several years of fish contaminated with methylmercury.>* Tn
Traq, the poisoning occurred over the course of several
months with consumption of homemade bread made from
wheat seed treated with a methyl-mereurial fungicide.! These
large-scale poisonings provided substantial data regarding the
neurologic signs caused by methylmercury, including sensory
loss, ataxia, constriction of visual field, dysarthria, and hear-
ing difficulties.*~®

Studies were conducted in Niigata and Traq on the
thresholds at when neurologic signs become manifest. Shahr-
istani et al” reported mild cases of methylmercury poisoning
in the Iraq outbreak with peak hair levels as low as 120 ug/g.
In Niigata, the mercury content of hair samples from 30
initally identified patients ranged from 52 yug/g to 570

from the Kumamoto Prefecu
westigatedto mercary con
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TABLE 3. Prevalence of Neurologic Signs and Adjusted PORs®: an External Comparison

KRB TH % ERMEHDB0%U L

BHESEH - 320 [RE]

Exposure Area (Minamata and Goshonoura)

¢ - -]
e Wl Ui Resr v RAR _ e 105
Aoy  Bilateral sensory disturbance” (%) 45 23° 25 39 58 ° 7}<195f_ @D }? ﬁ l:l [al [ 7}({35;\?1 0) A0 (1 95 6)
mprsrzzs | POR and 95% Cls 10 (zef) 9.0 (3.7-21) 56 (22-14) 14 (58-32) 23 (6.3-82) I3 K
ﬁ%ﬁii l!enoral sensory loss (%) 0.1 2.3 16 24 33 | % 0) 1§ Z— %D A fh: 0) /n\
fopied ‘l_POR and 95% CIs 10 (ref) 23 (14400) 101 (11-940) 210 (24-1800) 220 (21-2300) | ° }? 73"‘— =
7 7o) 3.5 28 4T 4 (¥4

@g%;ﬁ r;t;; and 95% Cls 10 (cet) 54 (28-14) 69 (2.9-16) 0.7 (42-23) 184669 | X iE }_'_ E /E }=' :u: /J \ J.—U 7-5 [[I ZD

B sarthia (%) 77 pil 0 35 30 ﬂt’: )a—: [/ <\ \ ‘
BEREE [ POR and 95% CIs 1.0 (vef) 22 (8.0-61) 78 (2.5-24) 26 (10-69) 20 (7.5-110) | m\ JC 57

. Tremots (%) EX] JE! 22 21 %) \ A N )

=& POR and 95% CIs 10 (ref) 64 (23-18) 63 (23-17) 63 (23-17) 133.547) | * EF% E ( r}? EF% E) é: u? oS5 nzl':"\ U 75 -4 (A

o X FILIKER
FRREBMAPHBBLTWRDIIC REAER] 2772
BREEEENE ZOFETEREIE. ETOREYZ VS, 7272 L. EER, EFREHSOLE. BHHE
‘ZeMORREICHET 3EE BNZ+HEEEEEENTAS) ICRET 2EER. EXEBARRUBE
ERFHUMIE. chaxEdEh,

= Pathological reflexes (%) 1.9 7.0 ER 6.1 17
BHIRET [ poR and 95% Cls 1.0 (ref) 42(1.1-16) 13 (0.2-11) 2.8(06-13) 75 (14-39) |
*Prevalerce odds ratios were estimated using Ariake as a reference area. These were adjusted for age and sex.
UBilateral Setisory disnirbarics ilides Elove. aid ooking Hype sensory 1686 A Bilareal Aithise: sstisory/ 1oss.

“Prevalence proportions in the exposure area (Minamata and Goshonoura) are shown again.
POR indicates prevalence odds ratio; CI, confidence interval.
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« A NEW paradigm for medical practice is emerging.
Evidence-based medicine de-emphasizes intuition,
unsystematic clinical experience, and
pathophysiologic rationale as sufficient grounds for
clinical decision making and stresses the examination of
evidence from clinical research.
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