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highly significant r of 4 0-61. The corresponding r
of Selander and Cramér (1970) was + 0-74,n = 150.
Those authors stress the importance of attaching
great interest to high or increasing ALA values,
even if the blood Pb levels are not correspondingly
high.

Gibson, Mackenzie, and Goldberg (1968) found
no correlation between ALA in the urine and Pb in
the blood in 100 lead workers, while Holmgqvist (1970)
demonstrated a rectilinear relationship (r = + 0-46)
in a study of 1 908 workers at a lead-melting plant.

Close positive correlations between ALA and CP
in the urine (r = 0-92 to 0-65) have been demon-
strated previously in series ranging from 12 to 100
lead workers (de Kretser and Waldron, 1963;
Gattner and Schrantz, 1964; Cramér and Selander,
1965; de Bruin and Hoolboom, 1967).

A highly significant, negative correlation between
ALA and Hb was found (Table 2). As in the 100
lead workers examined by Gibson and her colleagues
(1968), this tendency was even more pronounced
when the results were classified according to the
concentration of Hb (Fig. 3).
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FIG. 3. Urinary excretion of ALA by lead workers
(n = 168), divided in groups according to their Hb con-
centration in blood.

Williams (1966) found no correlation between the
concentrations of Pb in the blood and Hb in 655
lead workers. He therefore felt that regular deter-
mination of the Hb in lead workers could be omitted
so long as the concentration of the lead did not
exceed 110 pg/100 ml. Our results do not support
this view.

While the correlation of basophils with Pb in the
urine has previously been shown to be significant
(Heager-Aronsen, 1960) that with the concentration
of ALA in the urine is highly significant (Table 2,
Fig. 4).
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FIG. 4. Correlation between concentration of ALA in
urine from lead workers and the number of BSC in blood
on the same day. The regression line of ALA on BSC is
given (ALA = 0-0850 BSC+ 0-4284).

The concentration of PP in the red cells unex-
pectedly correlated more closely with that of the
lead in the blood (r = + 0-50) than with the ALA
in the urine (r = + 0-34). Both series were, how-
ever, only small with 38 pairs in each (Figs. 5 and 6).

Summing up, the counting of punctate basophils
and the determination of PP in the red cells are both
complicated and time-consuming procedures and
therefore less suitable as routine tests in the super-
vision of lead workers.

Determinations of the excretion of ALA and CP
in the urine are both satisfactory (Hager-Aronsen,
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FIG. 5. Correlation between concentrations of PP in red
blood cells and Pb in blood from lead workers. The regres-
sion line of PP on Pb is given (PP = 3:3718 Pb-41-3030).
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FIG. 6. Correlation of concentrations of ALA in urine
and PP in red blood cells from lead workers. The regres-
sion line of ALA on PP is given (ALA = 0-0034 PP +
0-7937).

1960; Zielhuis, 1961). Increased excretion of ALA in
the urine without simultaneously increased porphobi-
linogen has so far been observed only in porphyria

cutanea tarda (Hager, 1958 ; Heilmeyer and Clotten,
1960), hypochromic anaemia after gastrectomy
(Danieli, Gajdos-Torok, and Gajdos, 1961), and
hereditary  tyrosinaemia  (Gentz, Johansson,
Lindblad, Lindstedt, and Zetterstrom, 1969), while
coproporphyrinuria occurs in various forms of
anaemia, particularly the diffuse haemolytic type, in
jaundice due to hepatocellular damage or biliary ob-
struction, in some infectious diseases such as pneu-
monia and poliomyelitis, in various types of poisoning
with substances such as mercury, bismuth, and
sulphonamides, and in other diseases. Further, the
excretion of ALA in the urine seems to increase earlier
than that of CP and is thus a more sensitive indicator
of lead poisoning (Heager-Aronsen, 1960; Balbo,
Gualdi, and Marucci, 1965; Djuric, Novak, Milic,
and Kalic-Filipovic, 1966; de Bruin and Hoolboom,
1967). Now that an excellent quick method is avail-
able for the determination of ALA inurine (Grabecki
and his colleagues, 1967) it may be regarded as the
method of choice for detecting and estimating the
degree of lead poisoning in lead workers. The analy-
sis can be performed on spot samples and the ALA
content can be expressed in weight per volume
(Cramér and Selander, 1967; Heger-Aronsen,
1970).

Determinations of Hb and Pb in the blood are
good supplementary indicators for estimating the
degree of lead intoxication but are seldom needed in
routine work.
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