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Leadm Air
There is no disputing the fact that the air many people
breathe daily contains measurable quantities of lead. In
fact chemists' and geophysicists2 have claimed that man is
so polluting his environment with lead that a serious de-
terioration in general health, with a rising incidence of
mental defect and disorder, can be expected. The blame for
this pollution is laid mainly on the use of lead additives
in petrol. As this practice is likely to increase unless alterna-
tive forms of motor fuel are made available, it needs to be
looked at carefully.

During the past 15 years many measurements of it have
been made, particularly in the U.S.A. One large project3
embraced hundreds of air samples in three big cities over
a period of one year together with many blood lead de-
terminations in the general population. More recent studies4
in another U.S. community have shown that the concen-
tration of lead in air appears to be increasing by 5% per
annum and that this lead comes from petrol. Data on the
lead in air in British cities are sparse but consistent with
those from U.S. studies. In Fleet Street, London,5 in 1964
the concentration during the day was 3-2 tg/m3, and in
High Street, Warwick,6 in 1965-6 the levels ranged from
2.8 to 44 pg/M3 in a big survey. In both London and
Warwick the concentration in the air a few hundred yards
from the main throughfares was much lower. A similar
decline in areas increasingly distant from "thruways" has
been noted in the U.S.A.7 There is therefore no basis
for concluding that Britain is entirely different in this
respect from the U.S.A., though climatic conditions may
result in somewhat greater variations.
The figures available suggest that people in urban com-

munities may have to breathe air containing up to 1-5,ug
of lead per cubic metre. Respiring 20 m3 of air each day a

person would retain 15 ug of lead (50% of the amount in-
haled). From food and water about 30 mg is absorbed,
which represents 10% of amount ingested. The inference
is commonly drawn from the published data that the blood
level of lead in the general population is related to the
atmospheric concentrations to which the people are ex-

posed. This generalization provides the main basis for the

argument that lead should be removed from petrol, because
the combustion of petrol is likely to continue to increase.
But what is apt to be ignored is the "flatness" of the
correlation between lead in the air and lead in the blood.8
Thus, if the lead in the air increases by 100 times (0-5 to
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50 ,ug/m3), the lead in the blood only slightly more than
doubles (from 15 to 35 jig/100 g). R. A. Kehoe's data
suggest a reason for this.9 Volunteers exposed for 8 hours
a day for many weeks to 150 jig of lead per cubic metre
of air showed a sharp increase in urinary excretion of lead
during the period of exposure to it. The blood level did
not rise continuously during exposure, and the urinary
level fell after exposure ceased. These observations empha-
size the fact that lead is not entirely cumulative. But they
also underline our ignorance of the exact significance of
blood levels of lead as indices of exposure to it.

Nevertheless, it is important to consider what significance
should be attached to blood levels of lead in terms of the
danger they may represent. Much anxiety has been ex-
pressed, for instance, about the danger to young children
from exposure to lead, and there is evidence that excessive
ingestion can produce serious immediate and late effects
on brain function. While American paediatricians'0 con-
sider a blood lead level of 80 ug/100 g in children to be an
indication that lead encephalopathy is imminent and that
chelation therapy should be introduced, such a blood level
in adults is considered evidence only of an unnecessary and
undesirable degree of exposure but no cause for immediate
treatment."
The anaemia due to lead poisoning results in part at

least from failure to synthesize enough haemoglobin. The
lead interferes with several enzymes, including one (ALA
dehydrase) involved in the synthesis of haem for both
haemoglobin and the cytochrome pigments essential for
many steps of cellular metabolism. The ALA dehydrase
remains in the circulating red cells, where it no longer has
any recognized function. In this respect it resembles the
enzyme acetylcholinesterase, which is also present in red
cells but has a recognized function only in the nervous
system. The activity of the ALA dehydrase in red cells is
inhibited by lead, and the degree of inhibition is directly
related to the blood lead levels.'2 So sensitive is the
enzyme that a level of lead in the blood as low as 1 ,&g/100
g will depress its activity. In the blood it does not matter
whether the enzyme functions or not; what matters is the
level of ALA dehydrase activity in tissues such as the
brain, where the level of haem synthesis may be important.
It is impossible to study levels of brain enzyme activity in
man, though it has been done in animals.3 At present,
therefore, we do not know what blood lead level in chil-

NO. 5776 PAGE 653

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5776.653 on 18 S
eptem

ber 1971. D
ow

nloaded from
 

http://www.bmj.com/


65;4 BRITISH MEDICAL JOURNAL 18 SEPTEMBER 1971

dren depresws enzyme activity in the brain and jeopardizes
its development.
Lead poisoning in children is usually due to excessive

ingestion, mainly of lead paint, and the most urgent need
at present is to improve the environment of poor homes.
But the possibility that lead can harm the developing
mammal deserves thorough study. The suckling rat is
much more sensitive than the adult to ingested lead, and
the biochemical basis of the brain damage produced could
be investigated.14 What is needed is more information on
the metabolism of lead in young people and adults at low
levels of exposure by ingestion and inhalation, with par-
ticular reference to the significance of blood levels. At the
same time we ought to know more about the morbidity and
mortality of men with a working lifetime of exposure to
lead. While mortality from cancer was found to be less
than expected, deaths from cerebrovascular disasters were
more frequent.15 At what level of exposure does this risk
become indistinguishable from normal?
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Bacteria in Cream
Whether thick or thin, heat-treated or raw, clotted or
sterilized, a vast amount of commercially produced cream is
now consumed in Britain. More than 150 million gallons of
milk were used for this purpose in 1970. But except when
it is sterilized in retail containers the shelf-life of cream is
short-as housewives know only too well-mainly because
of its suitability as nutritious food for bacteria.
Though it is usually of excellent bacterial quality when

processed, millions of organisms may be present when
the cream is consumed. They may include some organisms
which survive heat-treatment, but more often they indicate
subsequent contamination because of faulty or unavoidable
handling during production, distribution, or storage. The
bacteria affect the keeping quality of the cream and are
ultimately responsible for spoilage, though apparently rarely
for disease. Nevertheless, food-poisoning from cream or its
products is occasionally observed, and a number of investi-
gations' have indeed given cause for concern that pathogens
may sometimes be introduced into cream.

It is reassuring therefore to learn from a recent report2 on
the hygiene and marketing of fresh cream by a working
party of the Public Health Laboratory Service that potenti-
ally dangerous bacteria were only occasionally found in a
study it carried out. In this survey the hygiene and methods
of production employed in 31 dairies, ranging from large to

small, were observed, and more than 5,000 samples of cream
were tested during a period of ten months. The samples
included 4,385 heat-treated and 517 untreated liquid creams
and 282 clotted creams. All were examined by conventional
methods for their total bacterial content, for the presence of
coliforms, Escherichia coli, and other organisms, as well as
by a methylene-blue dye-reduction test. So far as possible
the results were related to the date of production, the
method of distribution, the conditions of storage, and the
season of year.
The hygienic standards and the methods of processing the

cream in these dairies were, with one or two exceptions,
found to be reasonably satisfactory, and in general they com-
plied with the recommendations contained in an advisory
code of practice3 for cream producers. Heat-treated and
clotted creams, as expected, gave better results in all tests
than raw creams made from untreated milk. Indeed raw
cream accounted for nearly all the pathogens isolated, in-
cluding 54 strains of Sta,,hylococcus aureus, probably
mostly of bovine origin, and one strain each of Brucella
abortus, Salmonella typhimurium, and Escherichia coli 0126.
The bacterial flora in all types of fresh cream increased
more quickly in summer than in winter, and, likewise, in-
adequate refrigeration vielded creams with higher bacterial
counts than those distributed and stored under correct con-
ditions, though organisms able to grow at low temneratures,
even in the refrigerator, sometimes caused anomalous results.
As might be expected, the larger dairies with greater re-
sources usually, though not always, produced creams which
gave better bacteriological results than those of their smaller
competitors. The working party, however, confirmed the
findings of previous investigations that, desnite annarently
adequate heat treatment, too manv samnles of cream con-
tained too many bacteria, especially Escherichia coli and
coliform organisms, to be regarded as satisfactory. The
better the keening quality of cream, the saver it is likely to
be. Most coliform organisms may not actually be harmful
themselves-though antibiotic resistance and its possible
transfer to pathogenic bacteria should not be forgotten-it is
in the contamination of cream after heat treatment that the
revort suggests greater care could and should be taken, with
resuilting benefit to both consumer and producer.
There are no official bacteriological standarrds for retail

cream in Britain, and in considering their possible use the
working nqrtv looked at some alreadv in force in other coun-
tries. Perhaps the working party thought their standards
were too stringent, for it considered that improvement in the
keeping quality of cream could best be achieved here at
present by strengthening the code of hvc'ienic practice for
producers. Standards should, of course, be introduced only
when they can be consistently attained, and it would have
been interesting to know how cream in these countries com-
pared with our own and how much standards are in fact
maintained.
Few would disagree with the need for a yardstick of some

kind, and the report confirmed that the methylene-blue dye
test, though not entirely satisfactory, was the simplest of
the tests used and statistically gave the most reliable guide
to the hygienic quality of retail dairy cream. The working
party therefore recommends it for use as a suitable screen-
ing test, provided the age, nature, and history of samples are
known, though no suggestions about the frequency with
which creams should be examined as a routine are given.
Repeatedly unsatisfactory samples from the same source
should be followed by joint consultation between the dairy,
the local authority, and the public health laboratory in order
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