Py

BRKER2REE B4 B

E L& J KAPRA 4-1(1988) pp.71~75
A Study on the Health Effect of Air Pollution among the
Express-way Tollgate Workers in Seoul
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INTRODUCTION

For the very large majority of environmental
agents to which man is exposed, we have no idea
on the degree that they influence risk of cancer or
mutation. Nevertheless some researches by foreign
scientists of developed contries indicate that chemi-
cal and physical agents encountered in the occupa-
tional environment may be an important class of
human carcinogens and mutagens, not only because

of the disease produced among workers but also
because many occupational exposure find their
way into the general environment.)

Actually, mutagenicity screening program for
human may be most useful component of preven-
tion both in its own light as a guide to cancer
control and as a crucial data base for determining
the predictive value of experimental carcinogenicity
and mutagenicity testing.z)

The increasing recognition of the need for a
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systematic approach to environmental carcinoge-
nesis and mutagenesis has led to methods based
on occupational title-based case-control studies.
These approaches are in increasing order of likeli-
hood of providing useful results.)) The most recent
application of short-term assays for genotoxic
activity has been in the disciplines of environ-
mental and human monitoring. Tests such as the
Ames microbial reverse mutation assay and the
sister-chromatid exchange (SCE) technique have
been used extensively to assess the genotoxic
activity of water, air and food supplies.

More recently, SCEs have been used in several
countries to supplement chromosome analysis
since this technique often gives better resolution
and can detect effects that might otherwise go
undetected.’)

Here in Korea, however, SCEs have not been
used to evaluate mutagenicity of any chemicals
whether by processed or unprocessed samples.
In this study, it aimed at evaluating mutagenic
effect of polluted air by automobile exhausted
gas around tollgate measuring SCEs in blood of
tollkeepers.

Additionally, air quality of check points was
also evaluated, to be compared with SCE data.
Lead contents of tollkeepers’ blood are also com-
pared with lead contents of the air.

MATERIAL AND METHODS

This study was conducted to evaluate air
quality polluted due to automobile exhausted gas
around the Seoul tollgate, the entrance of Seoul-
Pusan Express Highway which was passed through
by more than 40,000 vehicles a day. And also for
the evaluation of health effects of tollkeepers
caused by polluted air around them, biological
indices of lead exposure and presence of sister
chromatid exchange on the peripheral lymphocytes
(SCE/cell) of 37 selected tollkeepers were ex-

amined.

The data were compared with those of 15
non-exposed workers. As air pollution indices,
concentration of total dust, respirable dust, 3,4
benzo(a) pyrene (BAP), SO,, NO,, and CO were
measured during 3 months from April 1986. Infor-
mations of workers’ characteristics such as age,
career, smoking and drinking habits, and of others

were also analyzed.

RESULTS AND DISCUSSION

No typical symptoms and signs were detected
at the physical examination.

Concentrations of gaseous chemicals such as
S0,, NO, and CO were below the permissible
limit in case of ambient air whereas those of NO,,
CO were higher than the average concentration of
those in Seoul area in 1984 (Table 1). However,
the concentration of TSP was very much higher
than the limit value of 300 ug/m>. It was also
higher than the concentration range of TSP in
Seoul area in 1984.

Table 1. Concentration of some pollutants
Permissi Reference
Pollut. erml'ss1ble data ('84.
Range limit S .
ant Ambient air) eoul in
(Ambient air average)
S0, 0.03-0.05ppm 0.15 0.06
NO, 0.05-0.08ppm 0.15 0.03
(60 7.25-8.82ppm 20.0 2.63
TSP 340-1,264ug/m® 300 *129-263
* Range

Table 2 shows the concentration of Pb and BAP
in particulates around the tollgate. For the parti-
culates, proportion of respirable dusts smaller than
S5um in diameter among TSP was about 60% of all.
Furthermore, it was revealed that percentage of
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Table 2. Concentration of some particles

Particles Concentration

340- 1,264 pg/m®
(%: 562,100.0%)
37 - 441 ug/m?

(x: 341, *60.0%)

Total suspended particle

Respirable particle

Pb in total suspended particle  1.91- 1.33 ug/m?

Pb in respirable particle 1.56 - 0.86 ug/m?

BAP** in respirable particle ~ 0.10 - 13.88 ng/m?

* Percentage to the total suspended particulate
** BAP; Benzo(a)pyrene

dusts smaller than 2.0um in diameter was about
40% of total. Coincidentally, it was also found
that there was not much differences between the
lead concentrations in total suspended particle

Table 3.

Mean values from blood and urine examination

and respirable particle. Finally, it was revealed
that range of BAP concentration was very wide
from 0.10 to 13.88 ng/m>. Highest concentration
was detected when traffic was jamed. On the other
hand it was lowest at night. Comparing with the
other reference data® which showed lower con-
centration than 5.67ng/m> in Seoul. It was said to
be comparatively higher around tollgate. And so,
it was thought to be worthwhile to check whether
the workers were poisoned to lead and whether
mutagenic sign appeared.

Happily, it was possible for us to collect blood
and urine samples from a total of 37 workers who
have worked as the tollkeepers and to interview.
On the other hand, same kinds of specimens were
collected from 15 workers who have not been
involved in toll work at all.

Xt SD
Career Pb-B Pb-U Copro SCE/cell
(y (ug/de) Cug/éd (uglé)
Exposed (37) 3.0£1.53 35.96+14.38 53.23156.93 107.84£66.24 8.34%1.53
N-exposed (15) 0 24.10£18.70 23.10+27.10 39.20+79.00 6.44+0.86
p<0.05

Table 3 shows average values concerning
lead poisoning and mutagenic changes of 37 toll-
keepers as exposed group and 15 nonexposed
group to be compared. Hemoglobin and hematocrit
values showed within normal limit throughout
entire samples. However, of tollkeepers, all the
mean values, such as concentrations of lead in
blood and urine, coproporphyrine in urine and
SCE per lymphocyte were significantly higher
than those of workers not exposed.

There are many indices to diagnose lead poison-
ing as we know. Among them, Pb-blood and copro-
porphyrine were found to be most sensitive. This

schematic drawing shows the proportions of toll-
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keepers whose blood Pb and urine coprophorphy-
rine levels were higher than normal limits of 40ug/dé
and 100 ug/Z each. Actually, it reveals that 43.2%
(16 persons) of the total tollkeepers have normal
levels of Pb-blood and coproporphyrine. Higher
level of Pb-blood was found in 35.1% and of copro-
porphyrine also in 35.1%. Higher levels of both
the Pb-blood and coproporphyrine at the same
time was found in 13.5% of total workers (Figure
1). This made us conclude that at least 13.5% of
the total tollkeepers of Seoul Express Tollgate
were suspicious of lead poisoning and that it was
caused of lead in air polluted by automobile emis-
sion around the tollgate.



35.1% 35.1%

Pb-B
over 40ug/d¢g

Copro
over 100ug/¢

37 Tollkeepers

Figure 1. Proportion of workers showing abnormally

high values of lead poisoning indices

As well known, 3-4 BAP was proved to have
carcinogenicity and probably mutagenicity and
teratogenicity. In light of this view, SCE/cell in
peripheral blood was studied. Figure 2 shows
the results schematically. However, it is very hard
to clarify the normal range of SCE/cell. Frequency
of SCE depends mainly on four factors of (1)
concentration of BUdR (2) kinds of culture media

for cell division and (3) duration of culture etc.
In the Table 4, the mean frequency of normal

persons was from 4.41 to 14.0°>14)

So, it was
necessary to establish normal range of SCE/cell
for comparison. Temporarily, we defined normal
limit to be less than mean+2xSD of normal people
who have never been exposed to teratogenic
materials theoretically. In this study it was 8.16
of SCE/cell (6.44+2x0.86). Then, it may be said
that 56.8% of total tollkeepers had more of SCE/
cell than normal range of control group. And also
the mean SCE/cell of tollkeepers, 8.34+1.53,
could be said to be significantly higher than that

of control, 6.64+0.86 (Figure 2).

Not-exposed Exposed

/ /

C 56.8%
L~

.44 28D 8.34
(8.16)

Figure 2. Distribution of means SCE/cell

Table 4. Frequency of SCE/cell of normal persons by research

Method ?fu ranon ﬁ;g;‘;e BUJR SCE/cell Reporter

micro 72hrs Parker 199 20uM 8.08 Wulf HC et al®)
micro 60-70hrs RPM 11640  20uM 8.46+0.22 Livingston GK et alf)
micro 72hrs Parker 199 20uM 8.2510.13 Wulf HC et a17)
micro 60-70hrs RPM 11640 20uM 7.7910.49 Rom WN et al®)
micro 72hrs Parker 199 10uM 4.79 Obe G et all0)

micro 72hrs - 20uM 4.41£0.72 Meiying C et alll)
micro 72hrs RPM 11640 3uM 10.560.40 Camurri L et a1'%)
macro 72hrs Parker 199  100uM 14.00£0.45 Lambert B et all3)
macro 72hrs F 10 17uM 10.02 Crossen PE et all4)
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With this phenomena, the authors concluded
that air polluted by automobile exhaustion started
increasing the number of SCE/cell of some toll-
keepers. With correlation study of Pb-lead and
SCE performed with independant variables of
career, smoking amount, and of others, except
the correlation coefficient of 0.46 between career
and Pb-blood, there was no remarkable correlation
among each variables.

CONCLUSION

According to the blood examination of some
tollkeepers having worked in Seoul Express High-
way Tollgate, air polluted by automobile exhaustion
increased the mean number of SCE/lymphocyte
and concentration of lead in blood and urine, and
coproporphyrine of the tollkeepers.

(FmEz '88. 4.14)
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