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Mlercury in edible fish
No medical man can be happy to learn that any item of
human food contains methyl mercury compounds. The severe
and distinctive toxic effects of methyl and ethyl mercury have
been well described in our medical literature.' 2 And it
was on medical advice the valuable methyl mercury seed
dressings were excluded from Great Britain until an
apparatus had been designed which ensured that in their
application to seed grain there was no risk ofhuman exposure.

However, the methyl mercury recently found to be present
at levels around 0.5 parts per million in canned tuna fish is
not of human manufacture. It appears that when mercury is
present in a simple inorganic form in many biological environ-
ments it acts as a receptor for methyl groups from such
compounds as cobalamin (vitamin B12) secreted by micro-
organisms. Thus methyl mercury, which is much more toxic
to mammals than inorganic mercury, would appear to be a
natural end product when mercury is added to many aquatic
environments. The exceptional rise in the levels of methyl
mercury in fish found in certain lakes in Sweden and North
America has certainly resulted from the addition of mercury
in various forms to the lake water as a direct result of human
activity. An even more serious but similar situation was
created in the Japanese estuaries of Minamata and Niigata
by the outflow of industrial effluents rich in mercury.3

But it may be premature to conclude that all the methyl
mercury in the oceans has arisen directly from human activity.
Sea water contains many metals, and it is probable that the
mercury naturally present at a concentration of 20 ng/litre
may also be methylated by the lower organisms and in this
form be picked up by fish such as the tuna. While the level
of methyl mercury in fish taken from fresh or sea water not
known to be contaminated ranges from 0.01 to 0.2 p.p.m., it
may rise to as much as 5.0 p.p.m. in fish from contaminated
lakes.4 There are no sound data on the levels of methyl
mercury in the fish and shell fish that poisoned the residents
on Minamata Bay. In fact at the present time the distribution
and concentrations of methyl mercury in edible fish are very
incompletely known.
The problem is that of deciding at what level in human

food methyl mercury can be consumed without risk of harm
to the consumer. Severe overexposure to methyl mercury
compounds, such as occurred in some people occupationally
exposed to the compounds1 or after the ingestion of treated
seed grain not intended for human consumption,2 leads to
unpleasant, largely irreversible lesions involving mainly
sensory neurones in various parts of the nervous system. The
irneversible nature of the lesions distinguishes them from the
effects produced by mercury vapour. However, many people
have undergone long-continued occupational exposure to low
levels of methyl m rzury without developing signs of neuro-
logical lesions, and , no means all the people in Japan who
ate contaminated fish became ill. The recent work in Sweden
leading to the discovery of certain fish in fresh-water lakes
with levels of methyl mercury 10 times greater than in the
canned tuna has disclosed no evidence of disease among
people who eat a lot of the fish. Such people may have con-
centrations of methyl mercury ranging from 0.05 to 1.2 jg/g
of red blood cells, compared with the levels of less than
0.005 gg/g in people who do not habitually eat fish.4
There is some evidence that blood levels of methyl mercury

may accurately reflect the levels in the central nervous system.

Thus there is certainly an amount of methyl mercury which
can be consumed regularly without producing damage.
Methyl mercury is not totally cumulative, and studies on
people with high blood levels from eating contaminated fish
suggest that it has a half-life in man of about 70 days.5 Experts
considering the problem of occupational exposure to methyl
mercury have suggested that at least 100 ig may be absorbed
daily without causing the blood level to rise to unacceptable
heights. Such levels may still be associated with concentra-
tions well below dangerous levels in the brain.
While it is certainly safe to eat ilb (220 g) of tuna containing

0.5 p.p.m. methyl mercury daily, there is at present little
information on the magnitude of the margin of safety. Analysis
of samples of total diet in Britain showed in 1969 that the
level of mercury in all forms was at or below the level of
detection (0.01 p.p.m.),6 which is reassuring for the general
population. Meanwhile more work is needed to refine the
methods of analysis in order to try to determine the exact
chemical form in which the methyl mercury is present at
these low levels in fish. The fish are unaffected, and it is
possible that the methyl mercury is firmly and innocuously
bound to some tissue constituent so long as the levels do not
exceed a certain amount.
While never forgetting that methyl mercury compounds

can be unpleasantly toxic if exposure to them is sufficiently
severe, all the available evidence indicates that the traces
found in the canned fish imported into this country provide
no basis for the panic banning of their sale. Instead we should
ally our efforts with those of our Scandinavian colleagues and
try to learn more about the exact nature and origins of this
new contamination of our environment. It is clear that no
human action could immediately rid fresh waters or the
oceans of methyl mercury. With the spread of industrialization
to new countries special care will be needed to ensure that
new closed-water systems are not polluted by mercury in
effluents, particularly in areas where fish is virtually the sole
source of first-class protein. Meanwhile the discovery that
nature can convert inorganic mercury into a much more
toxic molecule illustrates how much we still have to learn
about the complex living environment in which we exist.
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Industrial Relations Bill
The metamorphosis of the Government's rather vague
consultative document on industrial relations' into the
complex Bill2 which is now before Parliament has unfortu-
nately done little, at least as far as doctors are concerned, to
resolve the uncertainty surrounding this legislation. Despite
the craftsmanship of the parliamentary draughtsman the
meanings of parts of the Bill are far from clear. This inevitably
hampered the debate in the General Medical Services Com-
mittee and the Central Committee for Hospital Medical
Services (see Supplement, p. 13) when they discussed the Bill.
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