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Notes and Miscellanea
The Plasma Content and Excretion of Catecholamines in

Nitroglycerine Workers
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Explosives workers and patients often show
symptoms of headache, postural weakness, dizziness,
palpitations of the heart, sweating, etc. after
exposure to nitrites or alkylnitrates (Melville, I965).
These symptoms may be ascribed largely to the
cardiovascular effects of these agents. Nitrites and
alkylnitrates have a powerful vasodilator action,
predominantly on capacitance vessels, mainly the
veins, and a comparatively weak action on resist-
ance vessels, predominantly the arterioles and the
small veins (Ablad and Mellander, I963; Ablad,
I963; Johnsson, Henning, and Ablad, I965).
As a rule tolerance is developed to these agents

within a week. Thereafter such symptoms dis-
appear or become rather mild. The mechanism of
the development of tolerance has not been clarified.
As the activity of the sympathetic nervous system
appears to be important for the smooth muscle tone
of the capacitance vessels (Mellander, I960), it may
be supposed that an increased activity of the
sympathetic nervous system contributes to the
development of tolerance. It was, therefore, of
interest to study the amounts of endogenous
noradrenaline (NA) excreted by workers who had
developed tolerance to nitroglycerine. Increased
impulse activity in the sympathetic nervous system
may in some cases (Carlsson, Folkow, and
Haggendal, I964) give rise to increased amounts of
NA in the urine and blood plasma (von Euler,
I956; Vendsalu, I960).

Materials and Methods

Determinations of the urinary excretion of NA and
adrenaline (A) were performed on 20 workers in
explosives production (exposed persons) and a control
group of I5 persons (6 clerks, 3 foremen, and 6 workers).
The ages varied in about the same way in the two groups

(range 25-60 years). All persons were healthy. The
urine was collected for 24 hours from Thursday morning
until Friday morning during a normal working week.
The amounts of NA and A were also determined in

the plasma of five workers exposed to nitroglycerine and
six non-exposed workers. The blood samples were
taken during a normal working day after the subjects had
rested for about half an hour in a recumbent position.
The catecholamines were determined fluorimetrically

by the trihydroxyindole method (Bertler, Carlsson, and
Rosengren, I958; Haggendal, I963).

Results

The urinary excretion of NA and A was not
significantly different between the exposed group
and the non-exposed. The sum of NA and A per
24 hours was 6o05 ± 5-2 ,ug. and 49-1 ± 3.9 ,ug.
(mean ± S.E.M.) respectively. No difference was
found between the two groups with xespect to the
urinary excretion of A (approximately io% of the
total amount ofA and NA). In the exposed group,
9 workers out of 20 excreted 6o/,g. or more of NA,
while in the control group 3 out of IS persons
excreted 6o ,tg. or more of this catecholamine.
The concentration of NA in plasma was 04 +

0-20 ,ug. per litre plasma in the exposed group. One
person in this group had a value of o 6 ,ug. NA per
litre plasma. The corresponding mean value for the
non-exposed group was 0o4 ± 0o23 ,tg. In this
group also one worker had a value of o-6 ,ug. No sig-
nificant amounts of A could be detected in the
plasma of either group.

Comments

The mean urinary excretion of NA and A in the
two groups appears to be within the range for normal
values (von Euler, 1956). The fact that 9 cases in
the exposed group of 20 workers excreted more than
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6o ,ug. NA per 24 hours compared to three out of I5
in the control group might indicate an increased
release of NA on exposure to nitroglycerine in
some workers.
However, this increased release may be explained

by factors other than exposure to nitroglycerine.
Thus the urinary volumes were greater in those with
the highest excretion of NA than in the others.
There appear to be conflicting reports about the
effect of diuresis on the excretion of catecholamines
(Kiirki, 1956; Schaepdryver and Leroy, I96I).
According to the latter authors, there is a clearcut
parallelism between urine volume and NA-A
excretion in the urine. The increased urinary
excretion of catecholamines in some exposed
workers may also be due to physical stress factors,
such as a warm working milieu and heavy physical
work.
The interpretation that the increased urinary

excretion of NA in some workers may be ascribed
to factors other than exposure to nitroglycerine is
supported by the plasma analysis of NA. The
above-mentioned physical stress factors appear to be
eliminated in the studies on the NA levels in plasma
in which there was no difference in the NA
values between the two groups.
The present results give no clearcut support for

the hypothesis that the activity in the sympathetic
nervous system, as reflected in the amounts of
NA in the plasma and the excreted NA, is markedly
increased in persons who have developed tolerance
to nitroglycerine.
On the other hand, the results do not exclude the

possibility that the sympathetic nervous system is
involved in the development of tolerance to nitro-
glycerine. An increased impulse frequency in the
sympathetic nervous system may not necessarily be
reflected in an increased plasma level or an increased
urinary excretion of NA. Other factors, such as the
neuronal reuptake of the released NA, may be
changed and conceal an increased impulse frequency
(Folkow, Haggendal, and Lisander, I967).

Changes of these local inactivating mechanisms
for released transmitter may cause the increased
sensitivity to adrenaline, reported by Yoshikawa
(I965), to occur after nitroglycol withdrawal in

nitroglycol pretreated mice.
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