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Zusammenfassung. Durch  Fusion von  Mikroplasmodien 
des Schleimpilzes Physarum polycephalum wird der  Mi- 
tosecyclus ihrer  Kerne  synchronisier t .  Durch  ki inst l ich 
verzSgerte  Fus ion  k/~nnen Toch te rke rne  einer  soeben 
erfolgten Mitose zur  Te i lnahme an der  ersten synchronen  
Mitose nach  der  Fusion gezwungen werden,  bevor  die 

morphologische Rekons t i tu t ion  und die Dupl ika t ion  ihrer 
D N S  vol lendet  sind. 
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M o d i f i c a t i o n s  o f  T h y r o i d  A c t i v i t y  b y  M e l a t o n t n  

In  a previous  work  we h a v e  repor ted  t h a t  the  admin-  
is t ra t ion of a pineal  ex t r ac t  is capable  of p reven t ing  
thiouraci l  goi tre  in rats  1. These results  are in keeping 
wi th  those  of  ARON et  al. ~, who  recent ly  observed 
exoph tha lmos  in tur t les  a f te r  p inea lec tomy.  On  the  con- 
t rary ,  YAMADA et  al. a did not  find af ter  t r e a t m e n t  wi th  
thiouraci l  a n y  signif icat ive weight  difference in thyro ids  
from pinealec tomized and cont ro l  rats.  

These results  moved  us to  inves t iga te  the  influence on 
the  thyro id  of Melatonin,  which is N-ace ty l -5 -methoxy-  
t ryp tamine ,  a l ightening substance,  isolated in t he  pineal  
body by  LERNER e t  al. 4. 

Material  and Methods. These exper iments  were carried 
ou t  on a lbino Wis ta r  male  ra ts  (mean weight  150 g), fed 
dur ing the  expe r imen ta l  per iod of t en  days  wi th  Pur ina  
Fox.  Mela tonin  was suppl ied by  Regis Chem. Co., Cali- 
fornia, e luted in hydroalcohol ic  solut ion (50% water  and 
50% e thyl  a lcohol  90°C), and in jec ted  subcutaneously.  

The  animals  were  d iv ided  in to  six groups:  the  first 
group (A) were the  contro ls ;  the  second group (B) d rank  

libitum a suspension of 0.3 m g / m l  of methy l th iourac i l  
(MTU);  the  th i rd  g roup  (C) were  in jec ted  eve ry  day  wi th  
0.25 ml  of hydroalcohol ic  so lu t ion;  the  four th  group (D) 
d r a n k  ad libitum a suspension of 0.3 mg /ml  of M T U  and 
were in jec ted  eve ry  day  wi th  0.25 ml  of hydroalcohol ic  
solut ion;  t he  f i f th  group (E) rece ived  subcutaneous ly  
e v e r y  d a y  150 7 of mela ton in  in 0.25 ml  of hydroalcohol ic  
solut ion;  the  s ix th  group (F) d rank  ad libitum a suspen- 
sion of 0.3 mg /ml  of M T U  and were injected every  day  
wi th  150 7 of mela ton in  in 0.25 ml  of hydroalcohol ic  

solution. On the  10th day,  each rat  was given 0.8 t~C of 
carrier-free radioiodine.  

Af te r  24 h, the  rats were killed and the  thyro id  glands 
were immed ia t e ly  r emoved  and weighed on a torsion 
balance.  Thyro id  rad ioac t iv i ty  was then  calculated as % 
of the  dose formerly  injected (a s tandard  was specifically 
prepared).  

Histological  studies were made  on the  thyro id  tissue 
s ta ined wi th  hematoxyl in-eos in  and hematoxyl in-orange-  
phospho-molybdic  acid-anil ine blue. The  cellular he ight  
was measured wi th  the help of a Leitz Or tholux  Micro- 
scope. The  cells magnif ied 2000 t imes in d iamete r  were 
d rawn  on mi l l imeter  paper ;  an  average  of 100 cells were 
measured  for eve ry  tissue slide. S tandard  devia t ion  of 
results was eva lua ted  following the formula.  

o(m)  = ]/ SxZ 
Y (n--l)n 

P a r a m e t e r  t was calculated as follows 

t == M l - -  M~ 

V-~-~ 1 w h e r e a = W  Sx',+Sx*, 
a + n--~ (n 1 -  1) + ( n , - ] )  

a F. DE LUCA, L. CR^MAROSSA, A. D. PERUZY, and A. OLIVERIO, 
Rass. Fisiop. CI. Ter. 5, 396 {1961). 

s E. ARON, C. COMBESCOT, J .  DEMARET, and L. GuYol~, C. R. Acad. 
Sci. 261, 1914 (1960). 

a T, YAMAOA, Endocr inology 69, 706 (1961), 
4 A. B. LERNER, J .  D. CASE, and R. V. HEI~ZELMAN, J .  Amer. chem. 

Soc. 81, 6084 (1959). 

Group and number Treatment Thyroid weight Cell height Thyroid mI  uptake 
of animals  mg % of body weight  in [~ % of the dose 

A (10) 

B (10) 

C (lO) 

D (10) 

E (X0) 

(lO) 

Purina Fox diet, H20 14.9 + 1.5 

Purina Fox diet, H20 + MTU 27.5 + I 

Purina Fox diet, H20 , hydroalcoholic solution 12.3 -4- 1.7 

Purina Fox diet, HlO , MTU, hydroalcoholic solution 20.7 4- 1.3 

Purina Fox diet, H20 , melatonin in hydroalcoholic 
solution 11.4 -4- 0.21 

Purina Fox diet, HzO, MTU, melatonin in 
hydroalcoholie solution 19.3 ± 1.7 

t A-C 1.13 
A-E 2.23 
B-D 4.07 
B-F 3.56 
C-E 0.48 
D-F 1.1 

theorie t (P = 0.05) = 2.3; (P  = 0.01) = 3.35; 

5.8 + 0.16 42.2 + 3.4 

13 :~2 0.11 3.8=[=0.02 

7.6 + 0.14 35 :~: 4.4 

13.5 ± 0.39 11.7 + 4.1 

3 ~=0.95 2 ±0 .2  

8.7 :[: 0.19 3.9 :j: 0.03 

2.8 1.16 
15 10.8 
0.88 3.3 
9.5 13.2 

29 7.27 
10.9 4.12 

( P  = 0.001) = 5.04 
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Fig. 1. Histological picture of A Thyroid of normal  rats  (cell height 5.8 pt) ; B Thyroid of rats treated with MTU (cell height 13 p~); C Thy- 
roid of rats treated with hydroalcoholic solution (cell height 7.6 pt); D Thyroid of rats treated with hydroalcoholic solution and MTU 
(cell height 13.5 pt); E Thyroid of rats treated with Melatonin (cell height 3 [z); F Thyroid of rats  treated with MTU and Melatonin (cell 

height 8.7 ~.). 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 ( t= 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 (t = 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 
( t=l .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 ( t= 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 ceils 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 (t= 15, t =  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. ~. Cell height (evaluated on 100 cells) of follicular thyroid 
epithelium and xaxI uptake changes in Melatonin, Alcohol, MTU, 

Alcohol+ MTU, Melatonin, Melatonin+ MTU treated rats. 

The lslI uptake was definitely lower (95.2%) in animals 
treated with Melatonin (E) than in the control group (A) 
and the difference was statistically significant (t= 10.8). 
As was to be expected, the 13ti uptake was reduced in 
animals treated with MTU (90.9%) (B), but  the admin- 
istration of Melatonin did not produce any further 
reduction of lSlI uptake (F). In animals treated with 
hydroalcoholic solution (C), the 18~I uptake was slightly 
lower (16%) than in the control group (A), but  the 
difference was not statistically significant ( t= 1.16); in 
animals which received hydroalcoholic solution and 
MTU (D) the 131I uptake was lower (74%) 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  TM 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 tslI uptake. These results suggest 
that  the modifications produced by a pineal extract 
(DE LUCA et al. a) 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 
ceils and xsxI uptake were not affected by the administra- 
tion of alcohol. The significance of these modifications is 
not clear. ASCHKENASV and GUERIN 6 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. 

Riassunto. Gli autori hanno studiato la funzione 
tiroidea in ratt i  t ra t ta t i  con soluzione idroalcoolica di 
Melatonina ed hanno osservato che negli animali cost 
t rat tat i  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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Ribonuc lease -  und T r y p s i n w i r k u n g  auf  i sol ierte  
N e b e n n i e r e n m a r k -  Granula  

Die Brenzcatechinamine - Adrenalin und Noradrena- 
lin - werden nach den heutigen Vorstellungen in den 
Nebennierenmarkgranula, cytoptasmatischen Organellen 
der chromaffinen Zelle, als Komplex mit  ATP und Ei- 

weiss gespeichert, wobei auf 1 Molekiil ATP ungefithr 
4 Molekiile Amine entfallen (BLAsCHKO, BORN, D'IORtO 
u n d  EADE t, FALK, HILLARP u n d  H6GBERG s, SCH0- 

z H. BLASCHKO, G. V. BORN, A. D'IORIO und N. R. EADE, J. PhysioL 
132, 44P (1956). 

S B. FALCK, N. A. HILLARP und B. H•GBERG, Acta physiol, scand. 
36, 306 (1956). 


