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Acute effects of tetraethyltiuram disulfide
on serum levels of hypophyseal
hormones in humans

by ALESSANDRO CAVALLERI, M.D.,! FRANCO POLATTI, M.D.,2
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CAVALLERI, A.,, POLATTI, F. and BOLIS, P.F. Acute effects of tetraethyltiuram
disulfide on serum levels of hypophyseal hormones in humans. Scand. j. work
environ. & health 4 (1978) 66—72. Tetraethyltiuram disulfide (TETD) is kmown
to inhibit dopamine-beta-hydroxylase, a copper enzyme which catalyzes the trans-
formation of dopamine into norepinephrine. For the determination of the effects
of TETD, a compound with a biological action similar to that of carbon disulfide,
nine male and seven female volunteers were given 1.0 g of the drug orally. Serum
thyrotropin, prolactin, luteinizing hormone, and follicle-stimulating hormone were
then assayed by radioimmunological methods before and 1, 2, 4, and 24 h after
the medication was administered. Immediately after the TETD administration, the
serum thyrotropin level sharply decreased and reached the lowest point at the
24th h. Prolactin appeared to decrease too, but it reached the initial level at
the 24th h. A lower decrease was evidenced for the follicle-stimulating hormone,
statistically significant only for males, and for the luteinizing hormone of females.
Since dopamine has been proved to decrease the release of serum thyrotropin and
prolactin and also since the secretion of the luteinizing and the follicle-stimulating
hormone is regulated by monoamines of the central nervous system, the findings
may be related to disturbances in catecholamine metabolism induced by TETD and
carbon disulfide, and they may be explained by an increase in dopamine in the
central nervous system and by the concomitant decrease of norepinephrine as a
consequence of dopamine-beta-hydroxylase blockade. In addition these data may
confirm the reduced thyroid activity found in workers exposed to carbon disulfide;
the origin of the reduced activity seems related to a central involvement of
catecholamine metabolism, which would influence the activity of target glands
through hypothalamic releasing factors and the hypophyseal hormones.
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thyroid impairment, tetraethyltiuram disulfide.

Chronic exposure to carbon disulfide (CS,)
has been demonstrated to impair adreno-
cortical and gonadal activity in man (3, 4,
6, 7, 8, 10, 16). As an explanation for
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this finding a pathogenetic hypothesis of
a hypothalamic-hypophyseal deficiency,
with possible direct effects of CS, also at
the gonadal level, has been advanced (3,
4, 8, 16). Further studies on people chron-
ically exposed to CS, have shown a reduc-
tion of serum thyroxine (5, 9). The decrease
was explained as possibly due to a thyroid
impairment, but it was still doubtful
whether the damage was primarily at the
thyroid level or secondary to hypothala-
mic-hypophyseal involvement.



In rats CS, was demonstrated to exert
its activity on catecholamine metabolism,
and an interference with the conversion of
dopamine to norepinephrine by dopamine-
beta-hydroxylase was suggested (17). Like-
wise tefraethyltiuram disulfide (TETD),
which is known to release CS; in the
organism (12, 21), is a powerful inhibitor
of dopamine-beta-hydroxylase (13) and
acts through a mechanism which seems
similar to that of CS,.

A considerable amount of the research
carried out in recent years has demon-
strated that catecholamines may be con-
sidered the main agents of the mneural
control of endocrine homeostasis in the
central nervous system. Through mono-
aminergic neurons catecholamines act as
central neurotransmitters which regulate
the hypophyseal hormone secretion by
either stimulating or inhibiting peptidergic
neurons.

Fig. 1 outlines the mechanism which
underlies thyroid hormone secretion. At
the hypothalamic level the monoaminergic
neuron, through the peptidergic neuron,
stimulates the release of the thryothropin
releasing hormone (TRH); this peptide is
thought to be secreted intermittently into
the pituitary portal circulation from
median eminence axon terminals in re-
sponse to a variety of stimuli. TRH acts
therefore at the hypophyseal level by
stimulating the adenchypophysis baso-
philic cells to release the thyroid stimu-
lating hormone (TSH), which in turn
modulates thyroid activity through the
synthesis and release of thyroxine and
triiodothyronine. The secretion of other
hypophyseal hormones and the function-
ality of the target glands appear to be
regulated by a similar mechanism. It is
therefore clear that a derangement of
catecholamine metabolism may influence
the activity of endocrine glands to a great
extent.

The aims of our study were the follow-
ing: (a) to study the effect of an acute
administration of TETD, a substance which
inhibits the transformation of dopamine
into norepinephrine with a mechanism
similar to that of CS,, on the mechanism
of central endocrine regulation; (b) to
determine which hypophyseal hormones
are concerned with the pharmacological
derangement of catecholamine metabolism;

(c) to investigate whether the reduction of
serum thyroxine, previously demonstrated
in people chronically exposed to CS,, could
be related to interference with catechol-
amine metabolism in the central nervous
system.

MATERIAL AND METHODS

Sixteen voluntary medical students, nine
males and seven females, who had pre-
viously given their informed consent,
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Fig. 1. Scheme of the hypothalamic-hypophy-
seal control of thyroid hormone secretion.
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were given 1.0 g of TETD (Antabuse,
Dumex, Denmark) orally at 0800. They
were about 24—26 years old, and their
body weight ranged between 62 and 74 kg
for the males and between 48 and 60 kg
for the females. The volunteers were in-
cluded in the experiment after their health
status had been checked by a review of
their medical history and a physical
examination.

Blood samples were taken immediately
before and at intervals of 1, 2, 4 and 24 h
after the medication.' A parallel procedure
was carried out with six males and five
females who were matched with the ex-
perimental subjects with respect to age
and body weight but who did not receive
any drug.

Serum hormones were measured by
radioimmunoassays with double antibody
methods. For TSH the method of Odell et
al. (25) was used, and the first LR.P. —
TSH (WHO 68/38) was adopted as the
reference standard. The sensitivity of the
method is. 0.5 wU/ml. For prolactin the
Sinha et al. (27) method was followed, and
the standard was calibrated against inter-
national standard WHO 71/222. The sen-
sitivity is of 1.5 ng/ml.

Serum follicle-stimulating hormone and
luteinizing hormone were assayed accord-
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ing to the Midgley methods (22, 23), and
the standard preparations used were radio-
immunologically calibrated against the
second IRP — hMG and the LER 907. The
sensitivity for both methods is 1 mIU/ml

For the comparison between the treated
subjects and the controls statistical analy-
sis was performed with Student’s t test,
and the matched-pair t test was used for
the evaluation of the values found at the
different hours in comparison with the
base ones.

RESULTS

As shown in fig. 2, TETD induced a
prompt significant reduction of TSH serum
levels already 1 h after administration. In
the later blood samples the reduction
appeared to increase progressively and to
reach the lowest level after 24 h. The re-
duction pattern was practically the same
in both sexes. In fig. 2 the results obtained
in the control group are -also illustrated;
no significant differences from the base
values were found at any time. When we
compared the results obtained for the sub-
jects administered TETD with those of the
controls, we found highly significant lower
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Fig. 2. Serum levels of serum thyrotropin in subjects administered tetraethyltiuram disulfide
(left panel) and in the controls (right panel) (**P < 0.01).
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Fig. 3. Serum levels of prolactin in subjects administered tetraethyltiuram disulfide (left panel)
and in the controls (right panel) (*P < 0.05; **P < 0.01).
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Fig. 4. Serum levels of luteinizing hormone in subjects administered tetraethyltiuram disulfide
(left panel) and in the controls (right panel) (*P < 0.05).

values in the former group at the 4th and
the 24th h (P < 0.001).

Fig. 3 illustrates the effect of TETD on
serum prolactin. As for TSH the decrease
appeared already highly significant at the
1st h (P < 0.005), and the minimum was
reached at the 4th h (P < 0.001). After
24 h, however, the base level was again

reached. Also in this case the pattern was
similar in both sexes. In the control group
no significant variation was found for the
various blood samples. In comparison with
the controls, the treated group showed a
significantly lower prolactin level at the
2nd (P < 0.05) and 4th (P < 0.005) h.
The level of luteinizing hormone did not

69



-0- males

-A- females

10

84

Serum FSH miU/ml
-]

each point demonstrates MEAN SEM.

T T 11

1 T 171

[=1

1 2 4 Y 24h

L0
0 1 2 4 7 2an

Fig. 5. Serum levels of follicle-stimulating hormone in subjects administered tetraethyltiuram
disulfide (left panel) and in the controls (right panel) (*P < 0.05).

vary significantly in the males, while the
difference from the base value was statis-
tically significant for the females at the
2nd (P < 0.05) and 4th (P < 0.05) h (fig. 4).

The reduction of follicle-stimulating
hormone, not significant in the females,
proved significant for the males at the 1st
(P < 0.05), 2nd (P < 0.05), 4th (P < 0.005)
and 24th (P < 0.05) h (fig. 5).

No significant variations in luteinizing
hormone and follicle-stimulating hormone
were found in the controls throughout the
experiment. In comparison with the
treated subjects no significant differences
were found either for the males or for the
females.

The results seem contradictory as to the
significant reduction found for luteinizing
hormone and follicle-stimulating hormone
in females and in males, respectively, but
they may be possibly explained by con-
sideration of the small dimension of the
samples investigated.
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DISCUSSION

In our subjects acute administration of
TETD induced a reduction of prolactin
and TSH in serum, the former effect dis-
appearing within 24 h and the latter per-
sisting during the entire duration of the
experiment.

It is known that an intravenous infusion
of dopamine reduces prolactin and TSH
significantly (1) and that bromocryptine,
a dopaminerige agent, markedly reduces
both prolactin (11) and TSH (24). Hence it
can be hypothesized that TETD provokes
the reduction of the two hormones through
the inhibition of dopamine-beta-hydroxy-
lase and a consequent increase in brain
dopamine, likely responsible for the effect
demonstrated. Furthermore, the luteinizing
hormone reduction induced by TETD may
be related to a diminuation of the synthe-
tized norepinephrine, even if in a less
sharp way than in the case of TSH and
prolactin.

The observed lower significance of the
reduction of the serum levels of follicle-
stimulating hormone and luteinizing hor-
mone could be explained on the basis of



an incomplete blockade of norepinephrine
synthesis, and, in such a case, chronic
administration could induce a constant
impairment in gonadotropin release. These
results seem to tally with the Ilower
luteinizing hormone and testosterone
urinary excretion observed in CS, exposed
people.

Some conclusions can be based on the
preceding findings.

TETD seems to induce in man a severe
disturbance of cerebral catecholamine me-
tabolism, which influences the secretion
and release of hypophyseal hormones. If
one accepts the fact that CS, acts through a
similar mechanism, the data obtained seem
to agree with the theory that CS, exerts its
effects primarily at the level of the cere-
bral catecholamines (17, 18). These effects
may provide an explanation for the endo-
crine system impairment demonstrated in
people chronically exposed to CS, by re-
ferring them to an impairment of the hy-
pothalamic-hypophyseal function.

The reduced level of thyroxine in serum
seems, in particular, to be ascribable to
such a mechanism and not to a direct effect
on the thyroid gland.

Furthermore, since it has been supposed
that both TETD (13, 14) and CS, (18, 20)
inhibit dopamine-beta—‘hydroxylase —
which is a copper enzyme - through cop-
per chelation, at this state of knowledge it
seems possible to unify the theory of met-
al chelation, the catecholamine metabo-
lism disturbances, the involvement of en-
docrine function and, perhaps, the CS, in-
duced vascular damage into a common
pathogenetic mechanism.

It should be recalled that fibrinolytic
activity, which is likely to be related to
the development of thromboembolic dis-
eases and, therefore, to coronary heart dis-
eases, is reduced in chronic CS, exposure
(2, 26, 28). Now it is well known that epi-
nephrine increases blood fibrinolytic activi-
ty (15), and a decrease in this catechola-
mine by TETD or CS,, because of their
blocking effect on dopamine-beta-hydrox-
ylase, could be involved in the reduction
of fibrinolytic processes. Moreover, a dis-
turbance in catecholamine metabolism
could play a part in the hypertension some-
times evidenced in CS, exposed people and
in the increase of vascular resistances in

B T —

the central area, which in turn would ex-
plain the raised opthalmic pressure found
in exposed and intoxicated subjects (19).
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