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Zusammenfassung. Durch Fusion von Mikroplasmodien
des Schleimpilzes Physarum polycephalum wird der Mi-
tosecyclus ihrer Kerne synchronisiert. Durch kiinstlich
verzbgerte Fusion konnen Tochterkerne einer soeben
erfolgten Mitose zur Teilnahme an der ersten synchronen
Mitose nach der Fusion gezwungen werden, bevor die

Modifications of Thyroid Activity by Melatonin

In a previous work we have reported that the admin-
istration of a pineal extract is capable of preventing
thiouracil goitre in rats!. These results are in keeping
with those of AroN et al.?, who recently observed
exophthalmos in turtles after pinealectomy. On the con-
trary, YAmMAaDA et al.? did not find after treatment with
thiouracil any significative weight difference in thyroids
from pinealectomized and control rats.

These results moved us to investigate the influence on
the thyroid of Melatonin, which is N-acetyl-5-methoxy-
tryptamine, a lightening substance, isolated in the pineal
body by LERNER et al.4,

Material and Methods. These experiments were carried
out on albino Wistar male rats (mean weight 150 g), fed
during the experimental period of ten days with Purina
Fox. Melatonin was supplied by Regis Chem. Co., Cali-
fornia, eluted in hydroalcoholic solution (509, water and
509%, ethyl alcohol 90°C), and injected subcutaneously.

The animals were divided into six groups: the first
group (A) were the controls; the second group (B) drank
ad Libitum a suspension of 0,3 mg/ml of methylthiouracil
{MTU); the third group (C) were injected every day with
0.25 ml of hydroalcoholic solution; the fourth group (D)
drank ad libitum a suspension of 0.3 mg/ml of MTU and
were injected every day with 0.25 ml of hydroalcoholic
solution; the fifth group (E) received subcutanecusly
every day 150 y of melatonin in 0.25 ml of hydroalcoholic
solution ; the sixth group (F) drank ad libitum a suspen-
sion of 0.3 mg/ml of MTU and were injected every day
with 150 y of melatonin in 0.25 ml of hydroalcoholic
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solution. On the 10th day, each rat was given 0.8 uC of
carrier-free radioiodine.

After 24 h, the rats were killed and the thyroid glands
were immediately removed and weighed on a torsion
balance. Thyroid radioactivity was then calculated as %
of the dose formerly injected (a standard was specifically
prepared).

Histological studies were made on the thyroid tissue
stained with hematoxylin-eosin and hematoxylin-orange-
phospho-molybdic acid-aniline blue. The cellular height
was measured with the help of a Leitz Ortholux Micro-
scope. The cells magnified 2000 times in diameter were
drawn on millimeter paper; an average of 100 cells were
measured for every tissue slide. Standard deviation of
results was evaluated following the formula.
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Group and number  Treatment Thyroid weight Cell height Thyroid 3] uptake
of animals mg % of body weight inp %, of the dose
A {10) Purina Fox diet, H,O 49+ 15 5.8 4 0.16 42.2 4 3.4
B (10) Purina Fox diet, H;O + MTU 275 4 1 13 4 0.11 3.8 4 0.02
C {10} Purina Fox diet, H O, hydroalcoholic solution 123+ 1.7 7.6 4 0.14 35 +44
D (10) Purina Fox diet, HJO, MTU, hydroalcoholic solution 20.7 4- 1.3 13.5 4 0.39 11.7 4+ 4.1
E {10) Purina Fox diet, H,0, melatonin in hydroalccholic
solution 114 + 021 3 4095 2 402
F (10) Purina Fox diet, H;O, MTU, melatonin in
hydroalecholic solution 19.3 4+ 1.7 8.7 + 0.19 3.9 4+ 0.03
t A-C 1.13 2.8 1.16
A-E 2.23 15 10.8
B-D 4.07 0.88 3.3
B-F 38.56 9.5 13.2
C-E 0.48 29 7.27
D-F 1.1 10.9 4.12

theoric ¢ (P = 0.05) = 2.3;

(P = 0.01) = 3.35;

(P = 0,001} = 5.04
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Fig. 1. Histological picture of 4 Thyroid of normal rats (cell height 5.8 w); B Thyroid of rats treated with MTU (cell height 13 y}; C Thy-

roid of rats treated with hydroalcoholic solution (cell height 7.6 w); D Thyroid of rats treated with hydroalcoholic solution and MTU

{cell height 13.5 p); E Thyroid of rats treated with Melatonin (cell height 3 w); F Thyroid of rats treated with MTU and Melatonin (cell
height 8.7 1). Photomicrography 410 x, fixation Bouin, Hematoxylin-oesin.
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Results. The results are given in the Table. Thyroid
weight in animals treated with Melatonin (group E) was
markedly lower (23.5%) than in the control group (A)
and the difference was statistically significant {(¢=2.23).
In the animals treated with MTU and Melatonin (F},
thyroid weight was lower (29.7%,) than in animals
which received only MTU (B) and the statistical differ-
ence was very significant (£= 3.56).

In animals treated with hydroalcoholic solution (C)
thyroid weight was lower than in the control group (A}
but the difference was not statistically significant
(¢=1.13). On the contrary, in the group treated with
MTU and hydroalcoholic solution (D) the thyroid weight
was markedly lower (24.7%,) than in the group treated
by MTU only (B) and the difference was statistically
significant (¢=4.07). Since the difference between groups
treated only by hydroalcoholic solution and groups
treated by a hydroalcoholic solution of Melatonin is low
and not statistically significant, it is reasonable to think
that the weight difference between C and A is mainly due
to the influence of alcohol.

Histologically the differences are more evident (Figure).
The height of the cells in the animals treated with
Melatonin {E) and in those treated with Melatonin and
MTU (F) was markedly lower than in the control group
(A) and in the group treated with MTU (B). The difference
were more significant respectively (=135, {=9.5). There
was no difference between animals treated with hydro-
alcoholic solution and MTU (D) and animals treated with
MTU only (B).

The discrepancy observed between the behaviour of
gland weight and cell height could be explained by sup-
posing that the weight modification induced by alcohol
is due to reduction of the thyroid colloid or of the thyroid
vascularity.
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Fig. 2. Cell height (evaluated on 100 cells) of follicular thyroid
epithelium and 1311 uptake changes in Melatonin, Alcohol, MTU,
Alcohol+ MTU, Melatonin, Melatonin + MTU treated rats.

Ribonuclease- und Trypsinwirkung auf isolierte
Nebennierenmark-Granula

Die Brenzcatechinamine — Adrenalin und Noradrena-
lin — werden nach den heuntigen Vorstellungen in den
Nebennierenmarkgranula, cytoplasmatischen Organellen
der chromaffinen Zelle, als Komplex mit ATP und Ei-
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The *31[ uptake was definitely lower (95.2%,) in animals
treated with Melatonin (E) than in the control group (A)
and the difference was statistically significant (¢=10.8).
As was to be expected, the ] uptake was reduced in
animals treated with MTU (90.9%) (B), but the admin-
istration of Melatonin did not produce any further
reduction of 18I uptake (F). In animals treated with
hydroalcoholic solution (C), the 131 uptake was slightly
lower (16%) than in the control group (A}, but the
difference was not statistically significant (¢=1.16); in
animals which received hydroalcoholic solution and
MTU (D) the 13!] uptake was lower (749,) than in control
group (A), but the reduction was less than in animals
who received MTU only (B). The value of these results
is difficult to explain. The experience was repeated with
a solution of Melatonin in glycerol. This solution de-
creased thyroidal'®! 1 uptake only by 43% compared
with the controls.

Discussion. According to our results Melatonin has an
inhibitory effect on thyroid function. This substance is
able to prevent thyroid hyperplasia by MTU, and to
reduce the thyroidal 1311 uptake. These results suggest
that the modifications produced by a pineal extract
{DE Luca et al.}) may be due to Melatonin.

Rats treated with alcohol showed a decrease in thyroid
weight, those treated with MTU and alcohol showed a
smaller increase of thyroid weight than those treated
with MTU only. On the other hand, the height of thyroid
cells and 31] uptake were not affected by the administra-
tion of alcohol. The significance of these modifications is
not clear. AscHKENAsY and GUERIN® have observed in
rats a moderate effect of alcohol on thyroid function.

On the basis of our results, we cannot entirely explain
the influence of Melatonin on thyroid activity. As this
substance prevents the increase of thyroid weight in
animals treated with thiouracil, it is reasonable to think
that melatonin could have an inhibitory effect on TSH
secretion or on the action of this hormone on thyroid
gland. Both of these hypotheses are now under further
investigation in our Department.

Riassunio. Gli autori hanno studiato la funzione
tiroidea in ratti trattati con soluzione idroalcoolica di
Melatonina ed hanno osservato che negli animali cosi
trattati il peso della ghandola, l'altezza delle cellule
follicolari, e la captazione del radioiodio si riduceva.

La Melatonina ha anche inibito la formazione della
iperplasia tiroidea da tiouracile.
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weiss gespeichert, wobei auf 1 Molekiil ATP ungefihr
4 Molekiile Amine entfallen {BrLascuko, BorN, D’Iorio
und Eapr!, FarLk, HirLarp und HOGBERG?, ScHU-

1 H. BrLascuko, G. V. BorN, A. p’lorio und N, R, EADE, J. Physiol.
132, 44P {1956).

2 B. Farck, N, A. Hicrare und B. HSGBERG, Acta physiol. scand.
326, 306 (1956).



