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TABLE 1
FINDINGS IN TAX1 DRIVERS
Blood-lead
Series Age Smoking Drinking Years of Weekly Shift W mol/l ALAD
(no.) (years) (see key) (see key) driving mileage (Mg per units
100 ml)
1 25 0 1 3 600 D/N 0-68 (14) 24-1
2 50 0 3 8 500 D 0-72 (15) 27-6
3 34 1 0 7 900 D 0-97 (20) 28-2
4 63 4 1 20 450 D 0-68 (14) 273
5 37 3 1 8 700 D/N 1-01 (21) 303
6 43 0 1 1 — D 0-68 (14) 43-7
7 35 4 2 9 — D 1-16 (24) 21-7
8 36 1 1 6 600 D 1-01 (21) 24-7
9 31 4 2 8 1000 N 0-77 (16) 14-7
10 26 0 2 1 800 N 1-35 (28) 24-5
11 34 3 1 10 650 D/N 0-87 (18) 163
12 30 0 2 8 600 D 1-06 (22) 24-2
13 64 0 2 12 600 D 1-40 (29) 213
14 50 0 0 10 600 D 1-35 (28) 29-4
15 25 3 1 2 600 D/N 0-58 (12) 386
16 43 4 3 20 450 D 0-72 (15) 234
17 28 4 2 5 600 N 1-69 (35) 34-6
18 48 4 4 36 600 D 1-26 (26) 31-5
19 43 4 0 15 800 D/N 111 (23) 34-8
20 37 0 0 15 400 D 1-16 (24) 375
21 29 0 0 7 700 D/N 0-87 (18) 47-0
22 39 3 2 9 700 D 1-69 (35) 249
23 55 4 4 20 600 D 0-58 (12) 29-7
24 37 1 2 10 500 D 0-77 (16) 33-6
25 25 1 3 1 750 D/N 0-92 (19) 28-4
26 38 0 2 12 700 D/N 1-01 (21) 39-0
27 53 4 1 16 550 D 1-45 (30) 45-4
28 42 3 1 21 900 D/N 1-26 (26) 22-7
29 45 4 0 14 1000 D 1-35 (28) 24-1
30 63 3 0 30 600 D/N 1-59 (33) 30-8
31 34 3 2 8 700 D 0-72 (15) 29-4
32 57 1 0 25 500 D 0-87 (18) 34-8
33 27 2 4 4 650 D/N 1-11 (23) 317
34 32 3 4 12 1000 D/N 0-77 (16) 43-7
35 40 0 2 2 850 D 0-82 (17) —
36 45 0 3 10 600 D 1-30 27) —
37 40 3 0 17 600 D 1-45 (30) —
38 45 2 3 10 500 D 1-50 (31) —
39 29 3 2 1 700 D 1-88 (39) —
40 34 2 0 10 700 D 1-98 (41) —
No. 40 40 40 40 38 40 40 34
Mean 39-8 11 664 1-10 (22-8) 301
SD 10-8 8 153 0-37 (7-6) 79
KEey
Smoking habits Drinking habits

Allotted no.

(daily consumption:
cigarette equivalent)

(weekly consumption: litres/pints of
beer or equivalent in spirits)

AULVWN=O

(litres) (pints)
nil nil
upto 5 up to 1-1 up to 2
5to 14 1-7-5-7 3to 10
15 to 24 6-3-17-1 11 to 30
25 or more over 17-1 over 30
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FIGURE Relationship of red-cell ALAD activity with
blood lead in 34 taxi drivers.

the water main to their homes was of lead or copper.
However, a higher mean blood lead level was found
inthose whose homes had lead plumbingthan in those
with copper plumbing (see Table 3). The statistical
significance of this finding (¢ test P < 0-01) must be

tempered by the small number in the group with
lead plumbing, but the finding is consistent with that
of other workers (Beattie er al., 1972; Addis and
Moore, 1974). Three of the group with domestic lead
plumbing had addresses in the north east quadrant
of the city, one in the north west and another in the
south west quadrant. If these five individuals are
excluded, the geographical comparison narrows the
difference between the mean blood leads of those
living in the north east quadrant and the other
quadrants. The mean blood lead figures then become:

North east 1-16 pmol/l (24-0 +.g/100 ml)

North west 0-97 pumol/l (20-1 11g/100 ml)

South west 1-01 pmol/l (21-0 p.g/100 ml)

South east 1-04 ;zmol/l (21-6 (g/100 ml)

The results of levels of lead in blood from two
other groups of Manchester residents were available
from the same laboratory. The first group consisted of
27 adult first aid students without occupational lead
exposure. Their mean blood lead was 1-05 pumol/l,
SD 0-50 (21-7 1g/100 ml, SD 10-35). There were
13 men, mean blood lead 1:18 umol/l, SD 0-50
(24:38 pg/100 ml, SD 10-35) and 14 women, mean
blood lead 0-93 pmol/l, SD 0-45 (19-21 pg/100 ml,
SD 9-28). The second was a group of 25 male factory
workers without significant occupational lead
exposure. The mean blood lead of this second group
was 1:16 umol/l, SD 0-26 (24-04 .g/100 ml, SD 5-3).
It will be seen that the results for the taxi drivers do
not differ significantly from those obtained for the
men in these other groups.

There was no indication that the ALAD levels of
our group of taxi drivers differed significantly from
those of control individuals whose places of work

TABLE 2
LocATiON OF HOME ADDRESSES
Blood lead pumol/l (ug/100 ml)
Quadrant No.

Mean SD SE mean
North west 11 1-04 (21-45) 0-33 (6:79) 0-10 (2-05)
North east 13 1-26 (26-00) 0-34 (7-06) 0-09 (1-96)
South west 10 1-04 (21-60) 0-36 (7-40) 0-11 (2-34)
South east 5 1-04 (21-60) 0-53 (10-92) 0-24 (4-88)

TABLE 3

DoMEsTIC PLUMBING
Blood lead pmol/l (ug/100 ml)
Plumbing material No.
Range Mean SD SE mean

Lead 5 1-26-1-88 1-52 0-27 0-12
(26-39) (31-4) (5-50) (2-46)
Copper 29 0-58-1-98 1-00 0-33 0-06
(12-41) (20-8) (6-91) (1-28)
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were away from city streets. The mean ALAD level
from a group of 15 Manchester hospital workers was
28 units (SD 5-5) which is very close to that of the
taxi drivers.

In our group of taxi drivers the negative correlation
between blood lead levels and ALAD activity was not
statistically significant. However, if we exclude those
series in which there has been relatively heivy lead
exposure, or where the ALAD activity has fallen in
association with a recent rise in blood lead, as occurs
in new lead workers, not all investigators have found
correlations at all blood lead levels (Calandra, 1971;
Kennedy, Dressler, and Keplinger, 1972). Kennedy
et al. (1972), in their survey of 300 randomly
selected individuals and 30 lead workers, found an
inverse relationship between ALAD and blood lead
at blood lead levels above 1-21 pumol/l (25 pg per
100 ml). There were 10 individuals in our series with
blood lead levels above 1:21 pmol/1 (25 g per 100 ml),
but there was not an inverse correlation between
their blood lead levels and erythrocyte ALAD
activity. However, low levels of ALAD activity were
found in six occupationally lead-exposed individuals
with blood lead levels between 2-51 and 8-21 pmol/l
(52 and 170 pg/100 ml), who attended hospital
during our investigation. Their ALAD levels ranged
between 6-3 and 20-6 units, with a mean of 13-5 units
(Table 4).

The lack of correlation between the reported
drinking habits of the drivers and their erythrocyte
ALAD levels is not necessarily inconsistent with the
finding of Moore et al. (1971) in respect of recent
alcohol consumption. In their investigation the
depression of erythrocyte ALAD levels closely
matched the increase in blood ethanol levels after
ingestion, and rose to normal levels within a few
hours as the blood ethanol fell. The reported
drinking habits of our drivers was a customary
weekly consumption, classified on an arbitrary five-
point scale. Most of those who drank confined their
drinking to weekends or off-duty evenings. Our
blood samples were taken during the day while the
men were at work, and our results confirm the likeli-
hood that professional drivers would not ordinarily

hazard their passengers or their licences by driving
with significant levels of alcohol in their blood. The
nearest indication that relatively recent alcohol
consumption might depress erythrocyte ALAD levels
was that the lowest ALAD level recorded in this
series (14:7 units) was in a non-smoking man who
said he had consumed a lot of whisky during a special
celebration two nights before the blood sample was
taken and had drunk 2-8 litres (5 pints) of beer on
the previous night. His blood lead level was only
0-77 umol/l (16 p.g/100 ml).

From our findings it seems unlikely that, by virtue
of their occupation, these urban Manchester taxi
drivers were absorbing significantly more lead than
their fellow-citizens. This conclusion supports that of
Jones et al. (1972) concerning the relative unimport-
ance of the contribution of inhaled lead while driving
in city streets to the blood lead levels of their group
of London taxi drivers. However, in neither the
Manchester taxi drivers nor our control groups did
we find mean blood lead levels of the order quoted
for the London drivers, the mean level of the London
drivers being significantly higher (P < 0-001) than
that of the Manchester drivers. Factors associated
with water supply are unlikely to account for the
difference as water supplied to London is harder than
that supplied to Manchester. Assuming there were
no other environmental differences, the disparity
might be explained if the direct atomic absorption
technique of lead assay used in the London investi-
gation did not incorporate a correction for
non-resonant absorption (King, 1974; Delves, 1974).

We thank Mr and Mrs Marks of the Manchester and
Salford Taxi Owners’ Association and the volunteers for
their co-operation; Mr P. Whatmough, Chief Chemist
and Bacteriologist to the Manchester Supply Unit of the
North West Water Authority, and his staff for information
concerning water supplies, and Mr E. Moss for statistical
advice.
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