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Aromatic deoxyribonucleic acid adducts in white blood cells
of foundry and coke oven workers
by Kari Hemminki , MD,' Frederica P Perera, DPH,2 David H Phill ips, PhD? Kurt Randerath, MD,4
M Vijayaraj Reddy, PhD,4 Regina M Santella, PhD2
We have undertaken a blind study among found ry
workers to establish do se-response relationships using
the 32p -postla beling technique and benzo(a)pyrene
(BP)-deoxyribonucleic acid (DNA) antibodies. In this
report we summarize the first results of the se studies
and compare the data obtained by the two methods.
Individual studies have been reported in detail elsewhere (3 and unpublished manuscript of Perera et al).

Materials and methods

Blood samples were obtained from healthy volunteers
work ing in a Finnish iron foundry. Industr ial hygiene
measurements for pol ycyclic aromatic hydrocarbons
were ca rr ied out in the foundry in 1978-1980; as the
work processes ha ve remained pra ctically unchanged
since then, the se measurements were used by two indu strial hygien ists familiar with the foundr y to grade
th e volunteers for daily exposure by job description .
BP levels in the workplace atmosphere were used as
guidelines to assign the exposure to polycyclic aromatic
hydroc arbons as high (>0.2 ug BP/m J), medium
(0.05-0.2 ~g /BP /m J), and low «0.05 ug BP/m J).
Reference sa mples were obtained from indi viduals
coming from different parts of Finland to the Insti tute of Occupational Health fo r examination. Their
job titles did not indicate occupation al exposure to
polycyclic aromatic hydrocarbons . Information on current smo king habits (cigarettes/d) was obtained for all
th e subjects.
Coded samples were assayed by th e competitive
enzyme-linked immunosorbent assay essentially as
described previously with fluorescen ce detection (2).
For po stlabeling a previously published method was
used (I , 4, 5).

as sho wn in figure I.
When adjustment was made for cigarette smoking
and time since vacation, BP exposure was significantly related to adduct levels (P = 0.0001) . Each of the
three expo sure groups had significantly elevated adduct levels in comparison to those of the referents.
Among the exposed workers, the low group differed
significantly fro m the high and medium ones. Smoking, age, or sex had no significant effect on aromatic
DNA levels.
The foundry workers' samples were assayed by the
32p-postlabeling technique in two laboratories. Laboratory 1 gave the result s as the estimated number of
adducts/Iu" nucleotides, while laboratory 2 gave an
adduct score between zero and three. In laboratory 1
the DNA samples from workers in the high- and medium-expo sure categories had an average of 1.8 pol ycyclic adducts/Itf nucleotides; DNA from the lowexpo sure cate gor y and from the referents had mean
adduct levels of 0.06 and 0.21108 nucleotides, respectively, which was th e approximate limit of sensitivity
of the assay. A large number of samples was run by
laboratory 2. The adduct score was 2.0 for the highexposure gro up, 1.8 for the medium-exposure group,
0.8 for the low-expo sure group, and 0.2 for the reference gro up . Th ese values showed a clear correla tion
with the estima ted expo sure levels at the workplace.
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Figure 1. Benzo(a)pyrene(BP)antigenicityof wh tte-btood cell
deoxyribonucleic acid (DNA) from foundry workers with high,
medium, and low exposure to polycyclic aromatic hydrocarbons and from a reference group (control).

55

The correlation coefficients of the results were determined. The numeric result s of the antibody assay
and the postlabeling assay by laboratory 1 were transformed into logarithmic results; the post labeling score
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bod y assay and the postlabeling sco re had a relatively
high correlation of 0.70, while the correlation to the
postlabeling results of laboratory I was lower, but still
reasonable, ie, 0.46. The correlation between the postlabeling results of laboratories I and 2 was intermediate, ie, 0.51 .
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