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Discussion

DR J. J. BARLOW: Lead from petrol may not specific-
ally pose a heavy load in terms of the chronic absorption
of lead in children. However, the route of uptake is clearly
important and Dr Chamberlain will be giving us some
data on absorption of lead through the lungs. I do not
think any experiments have been done on children.

If one has, for example, a very short exposure to high
levels in the atmosphere, the blood lead level may rise to
a temporarily high level which would not be detected
clinically a month or so later. Is this a real possibility
or not?
DR P. S. I. BARRY: It is a little difficult to respond to

this question, because, as you have indicated, it is purely
hypothetical. One could agree, on a hypothetical basis,
that this was possible but as far as I know no one has
yet demonstrated it in practice. There is no evidence to
suggest that what you have indicated may be true, per-
haps because nobody has looked at it, but nevertheless
we do have evidence to suggest that it is unlikely.
DR H. A. WALDRON: I would like to add a few re-

marks about the Gravelly Hill survey to which Dr Barry
has referred. I agree that it is a pity that when there was
an opportunity to test the influence of the opening of a
motorway on blood lead levels of those living nearby,
there were some defects in the experimental design. There
are one or two points, however, on which he is not quite
correct. The third series of analyses was not analysed
entirely by a third laboratory although many of the
samples were. However, it was possible to extract from
the data two cohorts, one of forty-one males and another
of fifty-eight females, who had contributed blood to all
three series of analyses, all of which were undertaken in
the same laboratory. In both cohorts there was a statistic-
ally significant rise in mean blood lead concentrations as
judged by paired t test analysis. The mean values for the
male cohort were 14-4, 18-9 and 23-7 Gtg/100 ml and for
the female cohort, 10-0, 14-9 and 19-2 ,ug/100 ml. It was
unfortunate that the first series was of capillary samples
and the second and third series of venous blood although
when capillary and venous blood samples were taken
from the same individuals, capillary levels generally
tended to be higher than venous levels. Thus, changing
the method of sampling would be against showing an
upward trend in blood lead levels. It was also unfortunate
that the samples were not taken at the same time of year
because there is a clear seasonal variation in blood lead
concentration. The first series was taken in May, immedi-
ately before the motorway opened but the second two
series were both taken in the winter months. The bias
introduced by this change in sampling time would again
be showing a rise, because the blood lead concentration
is higher in the spring and summer months than in the
winter.

This study indicates that the increase in traffic density
has raised the blood lead levels in residents near the

motorway although it is a pity that the value of this
natural experiment was slightly spoilt by the defects in
its design. Knelson, 1973* has shown that atmospheric
lead concentrations of the order found in cities can pro-
duce clearly discernible increases in the blood lead con-
centration so that it is reasonable to expect a priori that
the increase in ambient lead levels which would follow a
rise in traffic density will produce an increase in blood
lead levels.
CHAIRMAN: Knelson's work involved the use of lead

sesquioxide inhalations which of course may differ
materially from the physical and chemical form of lead
found in city atmospheres (Barltrop, 1973).t
DR WALDRON: That is true. One needs to know much

more about the physical and chemical properties of the
particles in the atmosphere.
DR BARRY: I was involved with the Gravelly Hill

studies to some extent earlier on this year and made an
assessment of the data. Dr Waldron is right that a good
opportunity was missed here, and I do not believe that
the results could in any way definitely indicate that the
increased blood lead levels were due to motor vehicle
exhaust.

I would just like to mention Dr Knelson's report. I
think you are referring to the work at Albany where
people were exposed for 23-5 hr/day to a mean concentra-
tion of lead in atmosphere of 10-9 ,ig/m3 of air and
subsequently to a level of 3-2 t.g/m3 of air, in which a
statistically significant increase in the blood lead levels
was noted. In the first instance, at the 10-9 [Lg/m3 level,
blood leads went from 18-19 ,ug/100 ml blood up to
37 [±g/100 ml. In the second investigation, blood leads
started at about 23 ,ug/100 ml blood and went up to
26-27 ,ug/100 ml blood. One has got to remember that
these people were exposed, as Dr Barltrop has indicated,
to a lead sesquioxide compound which is not necessarily
the same exposure situation as is experienced in the
environment. Secondly, they were exposed to these
concentrations on, virtually, a 24-hr basis which I think is
not always appreciated.
DR A. BERLIN: At the Paris Symposium on Health

and Environment (June, 1974), Weatherhill from Los
Angeles reported on what I would call a much more
palatable, from an ethical point of view, study on three
or four individuals in a metabolic unit. In fact it was
more of a dietary study, but at one point they filtered
the air coming into the room, lowering the atmospheric
concentration of lead in the air of the room, and then
they noted a significant decrease in the blood lead con-
centration, which I think is a much more ethical approach
than adding lead.

* J. H. Knelson et al. (1973). Staub-Reinhaltung der Luft,
33, 449.

t D. Barltrop (1973). 'Observations on the papers of
Dr Knelson'. Staub Reinhaltung der Luft, 33, 461.
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Discussion 789

Dr Barry, at the beginning of his talk, spoke about
clothing and shoes of lead workers and suggested that to
some extent this may still be a problem, at least as far
as social environment of these persons. How many
people do these lead workers represent in the United
Kingdom. To what extent is it really still a problem? And
have there been any studies to show that in the environ-
ment of these people there is a problem?
DR D. MALCOLM: Logan in Manchester looked at this

and found a significant increase. The mean blood lead
level of the control children was about 20ptg/100 ml and
the lead workers' children 24 tig/100 ml. We are carrying
out a similar study at the moment and preliminary
figures suggest that lead workers' children have some
increase but I would not like to call them significant at
this stage because we have not done a final analysis, but
they do tend to be marginally higher than our controls.
DR G. BURROWS: I was involved with the factory to

which Dr Malcolm was referring. In fact we have done a
survey on the clothing of the workers as they left the
factory, monitored the homes, and looked at the children.
The children of the lead workers showed a slightly
higher level of absorption but that was all. In fact I think
out of 100 children only one was over 40 ,ig/100 ml. It
appeared to us that despite the increased burden in the
home, ordinary cleaning seemed to cope with the pro-
blem and only if the normal hygiene practice broke down,
for example when the mother went out to work and the
father came straight home and took charge of the family,
or if the washing facilities in the home were inadequate,
did we get some significant changes in children.
CHAIRMAN: The current code of practice advocated in

the lead industry would suggest that domestic hygiene
should not really be a factor in this at all. If it was imple-
mented, workers would wash, shower, and change in the
factory and the domestic problem would not arise. Could
you give us any indication of what the actual lead burden
is that is going home on the clothing?
DR BURROWS: In our study for practical reasons we

did not measure total lead content of items of clothing.
We took samples from the hair, the skin, jackets, trousers,
socks and shoes and the most significant findings were
on shoes and hair. Shoes were by far the greatest culprit.
All these items contribute to the overall lead burden of the
home. The contents of the vacuum cleaner showed much
higher levels than the dust from the doormat, carpets,
etc., and proved to be the best index of total contamination
in the home.
CHAIRMAN: It has been suggested in some studies that

up to 50 g can be carried back on clothing.
DR BURROWS: We did not measure the total lead on the

workers' clothing as they left the factory but certainly

some high readings were found. Some shoes had more
than 1000 .g/cm2. It was interesting to find that the ones
who were at fault were not the high risk lead workers who
took full precautions but the low risk workers who wore
little or no protective clothing.
DR HIGGINS: In view of the potential risks to

children in the domestic environment, and of the lead
code for health precautions that has been introduced
recently by the Factory Inspectorate, I wonder whether a
useful purpose might not be served by bringing out a
similar code of practice for the management of the
domestic environment.
DR BARRY: We have a procedure for the control of

lead workers, but I am uncertain as to how far this can
be carried into the home. Apart from ensuring, as far as
possible, that the workers do not carry material into the
home, I am not sure that you can lay down rules for the
family.

PROFESSOR D. BRYCE-SMITH: Reference was made this
morning to the very important experiment conducted at
El Paso in Texas. The behavioural performance of chil-
dren having moderately elevated blood lead levels around
a smelter there was investigated, and it was mentioned by
Dr Williams this morning and reiterated by Dr Barry
this afternoon that there was no discernible effect.

I think the difficulty has arisen because the publication
which contradicts that is not readily available and came
out quite recently (Whitworth et al., 1974)*. The most
recent conclusion from that report is that children
having blood lead levels greater than or equal to 40 ug/
100 ml are found to suffer from impairment in a broad
range of psychological functions. They show statistically
significant deficits to socioeconomic, linguistic and
cultural factors. This seems to be an extremely important
conclusion. The survey did not find hyperactivity differ-
ences. I think that this is a more recent study than Dr
Barry and Dr Williams have had access to.
CHAIRMAN: Two reports arose from surveys which were

conducted independently but concurrently. They have
emerged at different times but essentially the work was
going on at the same time and it is interesting that they
came to differing conclusions.
The one Professor Bryce-Smith mentioned is open to

criticism on the selection of the control group which
contained children who were significently older than the
exposed children. They differed by about one year in
mean age so that the differences reported in performance
IQ and so forth, might reflect the selection of control
material rather than a real effect.

* R. H. Whitworth et al. (1974). Morbidity and mortality-
Weekly Reports of the United States Department of Educa-
tion and Welfare, 23, 157.
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