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Health aspects of human exposure to environmentsl lead.

The toxicity of lead is well documented 1) from occupstional exposure
in years past before industrial hygiene standards were enfiorced, and

2) from acute lead poisoning
observed in children who have eaten old, peeled, lesd psint.

The principsl target of this type of toxicity is the brain; clinical
damage is ordinsrily asssocizted with blood levels of 80-100 mcg/100 ml
blood, or higher.

These observations are bssed on many clinicel sbudiesiiBowever, we are
still peinfully ignorant of many sspects of the biological effects of
lead. For exsmple, we know essentislly nothing of the mechanism by which
lead demages nerve cells in the brsin. We csn then only speculate sbout
the possible low-level chronic dsmage that mey be connected with blood
levels in the rsnge of 15-30 mcg/100 ml. We do know thet most urbsn
residents carry this burden for most of their lives.

The distribution of lead within the body is a2lso not well known. We do
know that lead tends to follow calcium into the bones, where it is pre-
sumably inert except at very high levels. We can assume that such lead
ma2y be mobilized back into the body circulstion during periods of stress
and celcium demsnd (for exsmple milk production during the nursing period)
but we have no definite knowledge of the clinicel consequences.

Hbgher levels of lesd sre also associsted with changes in the red blood

cells ~-- for example "stippling" changes, which are helpful in the disgnssis
of lead poisoning.

Besides these clinicsl observastions in humsn disesse connected with lead
poisoning, several studies have shown that lesd (or tetra-ethyl lesd) can
have other forms of toxicity in experimental situsations, when tested in
animels. The most alarming of these is concer of the kidney; in oddition
there have been isolsted (but uncontradicted)reports of leukemis, of con-
genitel mslformations, and of chromosome breszkage. All of these studies
used very high doses of lesd, as is necessary snd customery in snimsl ex-
perimentation. If the expected demage in man were merely proportionsl

to the (reduced) dose in common experience, the result would still be
quite slarming. We do not know how to choose between this speculstion,
and the alternative one, that the lower doses sare absolutely harmless.

Henry Schroeder has reported long-term feeding experiments on rats st
low doses of lead, and found » definite but non-specific reduction in
life spsn end vitslity. In meny ways, his findings may be the most alar-
ming of all in assessing the chronic toxicity of our exposure in present-
day urben environments, end they deserve to be repested in » variety of
circumstances snd by other investigstors and with other snimels. In a
further study of his own, he failed to find these effects of lead, in
diets that were slso enriched with chromium, s trace metsl that he be-
lieves is generally deficient in our highly refined diets.
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lMost recently, S. Hernberg and J. ¥ikkanen reported thst commonly
occurring blood levels of lead, sround 15 meg/loo ml, in "healthy"
subjects were associsted with 2 reduced activity of an enzyme, "ALADH"
in the red cells. The health significance of this alteration is not
known, nor do we know (as yet) whaet may be happening with respect to
meny other enzymes and biologicsl functions st such levels of lead --
functions known to be impsired at higher levels.

A substantisl percentage of the population, especially those of
African asncessry orfrom the Mediterrsnean basin, are known to carry genes
for unususl forms of red cell hemoglobin or of another enzyme, G6PDH.
(The distribution of these genes among Africens and zmong Itslisns and
Greeks is believed to be relsted to an advantage in coping with mslaria,
which was highly prevelent in their sncestrsl homes in earlier generations).
These mutetions render these individusls more vulnerable to various kinds
of chemicsl damage to the blood; their sensitivity to lead has simply not
been studied, but it would be surprising if it were not influenced. But
for that metter, we reslly do not know how lead is absorbed from the gut
and the lungs into the blood stresm, nor how it is combined when it is
in the blood. This is vitally important, for it is quite likely that
totsl blood levels are » sum of seversl psarts -- some complexes that may
be detdxicated complexes of lead, some that may reflect its sttack on
vitsl body functions.

We then must attempt to mske ressonable policies with an unreasonable
poverty of informetion. All we know for certein is that lesd burdens
about three times hiigher than seen in most urbsnites sre dangerousithreats
to life, 2 narrow mergin for which no other example is obvious. Just
because intermediaste levels of lead are so prevalent, it is impossble to
draw firm conclusions sbout their health effects on the general popu-
lation. We do know that the life expectancy trends in industrislized
countries have reached s plateau, snd sometimes 5 smsll downturn, in
recent years; and most suthorities attribute at lesst part of this to
environmentsl pollutions,

The economic advantage of the use of lesd additives averages out to
about $5 per cepits per year; most of it is schieved with the first 20%
of the amount of lead actuslly used. Our problem is to balance the unknown,
but potentislly enormous, long-term heslth hszards against the calculable
short-term economic advantages. (I believe these will be fairly short-
term for two reassons: 1) that the petroleum industry will find other eco-
nomical routes to efficient octane values, and 2) that our uncertsinties
about the health impsct of lead will be resolved with further research. )
Seversl approsches towards equitsble resolution might be considered.
For exsmple, the lead industry might be directly compelled, or indirectly
texed, to purchase an insursnce policy to cover health demages thst might
be cleimed in future by meny citizens. At present, the gamble that lead
sdditives are hermless is asdvocsted by the industry, but they will lose
very little if they were touting the wrong bet. These kinds of meassures
would require contentious and elaborstec new laws. A stringent air quality
stendard is the one effective method of protecting the public interest
in the face of these uncertsinties.



