








The Diagnosis of Industrial Lead Poisoning

TABLE V
EVIDENCE OF ToxicITY

Series Safe Range Danger Levels

Lane (I964) .. .. .. Blood lead less than 80og./ioo ml. blood Blood lead over 8o0ug./ioo ml. blood
Urinary lead less than I505 g./litre Urinary lead over 2oo jsg./litre
Haemoglobin over I3 g.% (90%) Haemoglobin less than I3 g.% or falling

haemoglobin
Punctate basophilia less than Io,ooo/Io6 Punctate basophilia of 5-20,ooo/io6 red

red cells cells
Urinary coproporphyrin + + + (5oo ug./ Urinary coproporphyrin + + + + (8oo /Ag./

litre) or less litre)

Present study .. .. Haemoglobin over I3 g.% (90%) Haemoglobin less than I3 g.% or falling
haemoglobin

Urinary coproporphyrin less than 80 jug./ Urinary coproporphyrin over 8o jtg./Ioo mg.
ioo mg. creatinine (8oo l.g./litre) creatinine (8ooug./litre)

Urinary ALA less than 2-0 mg./ioo mg. Urinary ALA over 2-0 mg./ioo mg. creati-
creatinine (2-0 mg.%) nine (2-o mg.%)

Blood lead less than 60 ,ug./Ioo g. blood. Blood lead over 60oug./ioo g. blood
Urinary PBG over O-I5 mg./ioo mg.

creatinine (oI5 mg.%)

found in this series and compares it with that
proposed by Lane (I964). The value of 6o ,ug.
lead/ioo g. blood is included in this table although
this estimation is evidence of exposure and not
strictly of toxicity.

Renal Damage Due to to Lead Poisoning
Lane (I964) has stressed the importance of recog-
nizing a state of latent lead toxicity in which
workers have absorbed toxic quantities of lead and,
although apparently well, may develop renal
damage. While there seems to be little doubt that
renal damage can follow lead poisoning in children
(Henderson, i955; Henderson and Inglis, 1957)
and lead poisoning in adults resulting from oral
ingestion of lead over long periods (Morgan,
Hartley, and Miller, I966; Danilovic, I958), a
marked relationship is not generally accepted in
industrial lead exposure (Aub, Fairhall, Minot,
and Reznikoff, 1926; Kehoe, I964; Johnstone,
I964).
No conclusive evidence was obtained on this

point from this survey. The raised blood urea
level of group C cannot be explained either by age
or by hypertensive renal damage. It was at first
considered to be due to a transient drop in the
glomerular filtration rate (GFR) as a result of
abdominal colic and vomiting, causing a pre-renal
azotaemia, but the GFR, as measured by the
creatinine clearance test, was normal in nine patients
in whom this was carried out within three to five
days of admission. This also indicates that it was
unlikely to have been due to transient intrinsic
renal damage. The presence of proteinuria bore no

relation to the degree of exposure or intoxication.
A fuller survey of the effects of lead on the kidney
will be the subject of a future publication.

Relative Hazard of Different Industries
Seven industrial firms co-operated in this survey
providing 98 of the ioo men studied. Some firms
had new factories with modem engineering pre-
cautions to reduce the lead hazard, e.g., the car-body
manufacturing plant, while others, e.g., the wire-
manufacturing plant and the lead refinery, were old.
Others, e.g., ship-breaking and scrap-metal burn-
ing, presented a hazard less easy to control than in
car or battery manufacture. It was, therefore, felt
that it would be of interest to compare the average
values of haemoglobin, blood lead, urinary lead,
coproporphyrin, and ALA obtained for the differ-
ent firms. These were accordingly tabulated along
with the length of service (Table VI).
The workers in four of the firms, battery manu-

facture, scrap-metal burning, and the two ship-
breaking firms, show mean urinary coproporphyrin
values greater than 8o ,ug. /IOO mg. creatinine,
urinary ALA values greater than 2.0 mg./IOO mg.
creatinine, and blood lead values in excess of 6o
ptg./ioo g. blood, while in three of the firms the
mean haemoglobin values are less than I3 g. /Ioo ml.
The workers in the car-body plant and lead

refinery have mean haemoglobin values just over
and mean urinary coproporphyrin and ALA values
just under the critical levels, while the mean blood
lead value for those in the new car-body plant is
greater than 6o /tg./ioo g. blood and that for those
in the old lead refinery is less than 6o ,ug./Ioo g.
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TABLE VI
AVERAGE VALUES FOR HB, URINARY LEAD, URINARY COPROPORPHYRIN, URiNARY ALA, BLOOD LEAD, AND LENGTH OF

SERVICE FOR THE SEVEN FIRMS

Urine

No. of Hb Lead (pg.) Coproporphy- ALA (mg.) Blood Lead Time (yrs)
Firm Workers (g./ioo ml.) rin (pAg.) (pg./IOO g.)

per IOO mg. creatinine

Battery manufacturers 9 ii-8i 20-89 135-65 3-27 65-49 9*
Scrap-metal firm I3 II.55 38-39 130 49 4-I9 9433 9*
Ship-breaking firm I 20 I3-60 29-50 IO6 75 2-80 63.92 6*
Ship-breaking firm2 i6 12.74 28-98 95'52 2'59 8Io6 14*
Car-body factory 20 13 40 23.29 76 57 I-80 6473 I
Lead refinery I2 I3-70 14.49 73.11 i-88 45 63 31
Wire factory 8 14'75 II911 43-10 I02 46-26 12*

blood. The least hazard in this series was encountered
in the wire-manufacturing factory, where 50% of
the workers were excluded from the survey as
they had no evidence ofexposure to lead.

It was not surprising to find that industries
such as scrap metal burning and ship-breaking
should show a generally dangerous level of exposure
to lead, since lead fume, often produced in con-
fined spaces, is difficult to control and the wearing
of masks difficult to enforce when continual
supervision of the men at work is not feasible.
In the wire-manufacturing factory, on the other
hand, lead was used only as a molten bath and the
exposure hazard was less severe.
Workmen in the lead refinery and the car-body

plant had similar mean values. The lead refinery
was an old factory whereas the car plant was new,
having been in operation for just under two years,
with the mean length of service one year. It was
equipped with modem devices for the removal of
lead dust, the lead hazard in this industry, and the
high level of exposure was probably largely due to
the workmen removing the excess lead solder
while not in the specially installed 'discing booths'.

In conclusion it may be said that in some lead
industries by their very nature, e.g., scrap-metal
burning and ship-breaking, and in others despite
modem technical control, a considerable lead
hazard still exists. From the results of this survey
it is felt that routine haemoglobin and urinary
coproporphyrin, ALA, and PBG estimations are of
most value in screening the men at risk. A steadily
falling haemoglobin or a haemoglobin below
13 g./Ioo ml., if other causes for this are excluded, is
a warning sign, while the upper safety limits for
urinary coproporphyrin and urinary ALA are
8o /Lg./Ioo mg. creatinine (8oo Htg./litre) and
2 *0 mg. /ioo mg. creatinine (2 *o mg.%) respectively.

Ideally, values of this order should never be
encountered. A rise in urinary PBG above o1i
mg./ioo mg. creatinine indicates acute lead poison-
ing. The blood lead estimation does not differentiate
between lead exposure and lead toxicity but
values above 6o ,ug. lead/ioo g. blood should
alert the physician to carry out other tests.

We wish to acknowledge the help and co-operation of
Dr. A. T. Doig, H.M. Deputy Senior Inspector of
Factories, and of the managements and medical officers of
the firms involved in this study; the co-operation of Dr.
E. B. Hendry, of the Biochemistry Department of the
Western Infirmary, for blood urea and serum uric acid
estimations; and the able technical assistance ofMr. John
A. McConnellogue. This work was aided by a grant from
the Nuffield Foundation.
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-how to start and when to stop-and explains the
special psychological atmosphere of general practice.

Section 3 presents conclusions. The result of five
years' research is a number of problems, awkward and
uncomfortable. Advice by the doctor is usually a well
intended shot in the dark, nearly always futile, as is
reassurance.

General practice is seriously ill with a benign disease
and if the right therapy is applied the prognosis is good.
The present symptoms of malaise in general practice are

of the doctors' own making, and Dr. Balint believes that
he has presented the symptoms and diagnosis of this
malady and urges doctors to try to effect a radical cure.

An appendix gives hints to psychiatrists who are taking
general practitioners in refresher courses on the selection
of general practitioners for these courses and follow up
details of the patients discussed in the seminars at the
Tavistock Clinic.

It is disappointing that the book raises more problems
than it answers and gives little advice. It certainly does
not give short cuts or simple rules to lessen the burden
of the 'neurotic' patient in general practice.
Not everyone will accept Balint's teaching, and it will

cause antagonism among many. Some will still believe
in shutting the door firmly on the neurotic skeleton in
the cupboard as being the most economical way of
dealing with this problem.
The book should be compulsory reading for all

students, specialists, and general practitioners.
H. W. ASHWORTH

NOTICES

V Asian Conference on Occupational Health

The Vth Asian Conference on Occupational Health
will be held in Bombay (India) in November I968. The
Conference will be attended by experts on various
aspects of occupational health from many parts of the
world.

Scientific discussions will be held on various subjects
pertaining to occupational health, such as Safety in
Industry, Industrial Hygiene, and Ergonomics.
For further information please write to Dr. J. C.

Kothari, Secretary-General, P.B. No. 355, Bombay,
India.

The British Occupational Hygiene Society

A Third International Symposium on Inhaled
Particles is to be held in September I970 in the United
Kingdom (provisionally at the Imperial College of
Science and Technology, London). It is a sequel to
the earlier symposia held at Oxford in I960 and at
Cambridge in I965.

This conference, whilst maintaining the previous
general theme of the advances in knowledge of the
mechanisms governing the entry of foreign material into
the lungs and the response of the lungs to inhaled matter,
will concentrate on the application of this basic
knowledge to the particular problems of coal-workers'
and industrial mixed dust pneumoconiosis.

Contributions to the Symposium will be welcome from
all countries. They should in general describe original
research but some review papers will be accepted.
Contributions will be subject to scrutiny by the Society's
Honorary Editor with the assistance of an advisory panel.
The Symposium is expected to last 4/5 days; sim-

ultaneous translation will be provided in English,
French, and German (and other languages, depending
on requirements). The proceedings will subsequently
be published in book form, full details of which will be
announced later.

Persons wishing to receive further details and/or to
present contributions should write to the Secretary of the
Organizing Committee: Dr. J. S. McLintock, Medical
Service, National Coal Board, Hobart House, Grosvenor
Place, London, S.W.i.

Second Scottish Symposium on Colour

Organized by the Colour Group (Scottish Section)
and the Visual Laboratory of the Department of
Psychology, Edinburgh University, the Symposium will
be held in the David Hume Tower, Edinburgh
University, George Square, Edinburgh, on Thursday
and Friday, 5 and 6 September, I968. Further informa-
tion may be obtained from the Hon. Secretary, R. S.
Sinclair, Paisley College of Technology, Paisley,
Scotland.

CORRECTIONS

In the paper 'The Diagnosis of Industrial Lead
Poisoning' by Gibson, Mackenzie, and Goldberg
(Brit. J7. industr. Med., I968, 25, 40-5i) reference was
made in Table III on p. 47 to the findings of Cramer and
Selander on the correlation between urinary ALA and
PBG and clinical manifestations. This was incorrect,
for in the paper by Cramer and Selander which was
quoted there were no data on the urinary excretion of
PBG.

In the paper 'Assessing the Heat Stress and Estab-
lishing the Limits for Work in a Hot Mine' by
Wyndham, Allan, Bredell, and Andrew (Brit. J. Industr.
Med., I967, 24, 255-271), line 3 on p. 264 should read
"This statement means that the same effect on P4SR
values is seen from a io'F. change in D.B. and a 30'F.
change in G.T."
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