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Industrinl benzene poisoning has been one of
the important occupational diseases which deserve
a serious concern in workshops where benzene is
handled. The most fundamental prevention of this
poisoning in industrics s no doubt the improve-
ment of working conditions in such place, that i3,
the removal of benzene vapor from the air of the
workshops. But in some cases it is difficult to re-
move all the benzene vapor in air of workshops,
What then would be the highest concentration of
benzene vapor in air in workshops with no clinical
symptoms in human body who are working in
such place? On this problem, scveral studies
have been reported. They arc 20 ppm as threshold
limit value in USA, 7 ppm in USSR and cthers.
The authors attempted to set up the MAC of
benzene vapor in air of workshops on the basis of
laboratory results and clinical signs of benzene
workers.

Experimental methods:

373 workers in 14 benzene workshops were chosen
as the objects of this research. They were con-
sisted from only males, arranging between 20 1o
50 years old, and being engaged in benzene work
over 2 years, The intensity of labor was medium
strength and the working time was about 8 hours
a day. In examining the components of blood and
urine, care was taken about their seasonal varia-
tion. Thus, the medical cxaminations were per-
formed in spring and autumn. The items examined
were as follows: wholo blood and scrum specific
gravity, red and white blood ccll count, stippled
cell and reticulocyte count, urinary coproporphyrin
amount and the ratio of inorganic to total urinary
sulfate. Beside these, all the posilive symptoms
and signs that are considercd to appear when
benzene i3 ingested were surveyed. The concen-
tration of benzene vapor in air of worhshops was
measured every 30 minutes throughout several
days using the butanone-alkaline method which
was deviced by the present authors.
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Experimental resuits and comment.

_The benzene concentrations in air obtained {rom.

workshops show irregular fluctuations even in the
same workshop (Fig. 1). Thus, it is impossi™hie 1
express the bemzene concentraion in goch wook-
shop by the type of “time-weirhied averae com
centration for a normal workduy’, which wes
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Fig., 1. Benzene concentrations .a n:r of woek
shops {examples),

adopted in the study of MAC of "end n -1 By
the present authors for the f-w
fore, the authors divided 14 sures won ~v S
groups by the maximum coneen'r rom ol ol
in air in workshops.
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MAXIMUM ALLOWABLE CONCENTRATION OF DENZENE IN AIR OF WORKSHOPS

Group Workshops

Benzene Concentrations

No. of Workers

A a
B b
C c, d,
e, f, g b
D Lk,
, R

6.6-78.5 22
3.4-359 <3
0.3-22.1 38
trace~1.8 270

The results of medical examinations obtained
from workers in Group D are almost covered by
the physiological values of normal mals Japanese
workers studied by Prof., Inoue, the present authors
and others. On the other hand, the results of
medical examinations obtained from Group A, B
and C show pathological values occasionally, Thus,
the present authors compared the incidence rate
of pathological values in Group A, B and C with
those in above mentioned physiclogical values.
The levels of pathological values are as follows:

Whole blood specific gravity: below 1.054

Blood serum specific gravity: below 1,025

Red ceil count: below 3.39 M/cmm

White cell count: below 3999/cmm

Stippled cell count: over 0.1% of r.b.c.

Reticuloeyte count: over 0.2% of r.b.c.

Urinary coproporphyrin; over 110 meg/1

Ratio of inorganic to total
sulfate in urine:

below 70%

And, the results were analyzed using X2-test
or Fisher's direct calculating method of probability
at the 5 percent level of significance. In the fol-
fowing, the data were examined statisticaily for

Sunumnary

As one of the practical means to prevent in-
dustrial benzene poisoning, a study was made to
sct up the value which should be recommended
as the MAC of benzene in air of working en-
vironment, A statistical analysis was performed
for the laboratory results of benzene workers due
o benzene ingestion with clinical symptoms in

the corrclation between cach result of medical
cxamination and the benzene concentration in air
of groups of workshops, The results are shown
in the Table.

Group A B C D
whole blood sp. gr. * * . -
biood serum sp. gr. ? ? * -
r.b.e. count ? ? * -
w.b.c. count ? ? - -
stippled c. count - - - -
reticulocyte count - - - -
urin, coproporphyrin w “ - -
urine, inorg./total sulfate  * ? ? -
subject. symptoms ® * ? -

* significant
7 doubtful
- not significant

According to these statistical results, the present
authors assumed that the MAC of benzene in air
of workshops. should be below the maximum ben-
zene concentration of workshop Group C, that is,
approximately 20 ppm.

relation to the concentration of benzene in the
working atmosphere,

It may be conciuded that for the Japanese male
adults who cngaged in benzene work under medium
labor intensity for about 8 hours a day longer
than two years, 20 ppm is recommended as the
MAC of benzene in air to keep them free from
significant harmful effect.
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