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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). 
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MANN3). WRIGHT u n d  TRAGI~R 4 h a b e n  in  I n k u b a t i o n s -  
v e r s u c h e n  m i t  L e b e r h o m o g e n a t e n  ge funden ,  dass  e in  
R i b o n u c l e o p r o t e i d  ode r  R ibonuc le insXure  n o t w e n d i g  s ind,  
u m  den  A T P - G e h a t t  de r  H o m o g e n a t e  a u f r e c h t z u e r h a l t e n ,  
u n d  dass  n a c h  R i b o n u c l e a s e e i n w i r k u n g  de r  A T P - G e h a l t  
de r  H o m o g e n a t e  s t a r k  a b n i m m t .  U m  fes tzus te l len ,  o b  e in  
R i b o n u c l e o p r o t e i d  oder  I~ibonucle ins i iure  a u c h  fiir die 
Spe i che rung  des A T P  in  d e n  G r a n u l a  y o n  B e d e u t u n g  sind,  
h a b e n  wi r  isol ier te  N e b e n n i e r e n m a r k g r a n u l a  v o m  R i n d  
m i t  R i b o n u c l e a s e  i n k u b i e r t  u n d  d e n  E in f luss  des E n z y m s  
au f  d e n  ATP- ,  B r e n z c a t e c h i n a m i n -  u n d  E iwe i s sgeha l t  de r  
G r a n u l a  u n t e r s u c h t .  Zu Verg le i chszwecken  w u r d e  a u c h  
T r y p s i n  v e r w e n d e t .  

Methoden. Die G r a n u l a  w u r d e n  n a c h  de r  v o n  SCH0- 
MANN u n d  WEIG~IANN s a n g e g e b e n e n  M e t h o d e  d u r c h  
Di f f e ren t i a l zen t r i fug ie ren  aus  N e b e n n i e r e n m a r k h o m o -  
g e n a t e n  v o m  R i n d  g e w o n n e n  u n d  in  i so ton i sche r  Saccha -  
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Fig. 1. Wirkung yon Ribonuclease auf den Brenzcatechinamin-, 
ATP- und Eiweissgehalt der Granula nach 60 rain Inkubation bei 
37~C. Mittelwerte yon mittdestens 4 Versuchen und deren Standard- 

abweichung. [] Brenzcatechinamine, .'..:~ ATP, ~- Eiweiss. 
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Fig. 2. Wirkung yon Trypsin auf den Brenzcatechinamin-, ATP- und 
Eiweissgehalt der Granula nach 60 rain Inkubation bei 37 ° C. Mittel- 
wertc yon 3 Versuchen und deren Standardabweichung. [] Brenzca- 

techinamine, ~ ATP, ~ Eiweiss. 

rosel/Jsung (0,3 M m i t  N a O H  au f  p H  7,0 e ingeste l l t )  sus- 
pend i e r t .  Die Ans~ tze  e n t h i e l t e n  in  2,5 ml :  1 m l  G r a n u l a -  
suspens ion ,  1,5 ml  Saccha rose  p H  7,0, 0,1-2,7 m g  E n z y m  
u n d  1 ~Mol /mt  CaCl~. Sie w u r d e n  bei  37°C 60 m i n  l ang  
u n t e r  Schf i t t e ln  i n k u b i e r t .  

N a c h  de r  I n k u b a t i o n  w u r d e n  die G r a n u l a  d u t c h  Zen t r i -  
fugieren  m i t  12 000 g s e d i m e n t i e r t ,  m i t  0,4 n HC104 e x t r a -  
h i e r t  u n d  de r  E iwe i s sn iede r sch lag  abzen t r i fug i e r t .  I m  
S e d i m e n t  w u r d e  de r  E iwe i s s s t i cks to f fgeha l t  n a c h  Kje l -  
d a h l  b e s t i m m t .  D e r  E x t r a k t  w u r d e  d u r c h  Z u g a b e  v o n  
K~CO3-Lbsung auf  p H  5,0 g e b r a c h t ,  v o m  ausgefa l l enen  
KC104 a b z e n t r i f u g i e r t  u n d  i m  t 3 b e r s t a n d  de r  B r e n z -  
c a t e c h i n a m i n g e h a l t  n a c h  v. EULER u n d  HAMBERG s, de r  
A T P - G e h a l t  n a c h  STREHLER u n d  TOTTER 7 (siehe a u e h  
SCHOMANN s) b e s t i m m t .  Es  w u r d e  R i b o n u c l e a s e  der  
F i r m a  W o r t h i n g t o n  u n d  T r y p s i n  de r  F i r m a  Merck  ver -  
wende t .  

Versuche. I n k u b i e r t  m a a  N e b e n n i e r e n m a r k g r a n u l a  be i  
37°C, so k o m m t  es s p o n t a n  zu e ine r  B r e n z c a t e c h i n a m i n -  
u n d  A T P - F r e i s e t z u n g  (F igur  1). D u r c h  Z u g a b e  y o n  R i b o -  
nue lease  w i rd  die ] 3 r e n z c a t e c h i n a m i n -  u n d  A T P - F r e i -  
s e t z u n g  in  p r o z e n t u a l  g le ichem U m f a n g  ges te iger t .  Die 
w i r k s a m e  G r e n z k o n z e n t r a t i o n  be t r i ig t  0,1 m g  R N - a s e  pro  
Ansa t z .  Die  F r e i s e t z u n g  i s t  y o n  k e i n e r  w e s e n t l i c h e n  Ei-  
we i s sabgabe  aus  den  G r a n u l a  begle i te t ,  d .h . ,  dass  R ibo-  
nuc lease  die  DurchlAss igke i t  de r  G r a n u l a m e m b r a n  fiir 
ICsliche P r o t e i n e  p r a k t i s e h  n i c h t  erhCht .  D a  die I n k u b a t i o n  
m i t  i n a k t i v i e r t e r  R N - a s e  (90 min ,  1 n HC1, 100°C) zu 
ke ine r  B r e n z c a t e c h i n a m i n -  u n d  A T P - F r e i s e t z u n g  f i ihr t ,  
k a n n  a n g e n o m m e u  werden ,  dass  diese F r e i s e t z u n g  enzy-  
m a t i s e h  b e d i n g t  ist.  

A u c h  I n k u b a t i o n  m i t  T r y p s i n  f f ihr t  zu ges te ige r te r  
B r e n z c a t e c h i n a m i n -  u n d  A T P - F r e i s e t z u n g .  I m  Gegensa tz  
zu r  R N - a s e  j e d o c h  i s t  T r y p s i n  n u r  in  d e r  Lage,  A m i n e  u n d  
A T P  f re izuse tzen ,  w e n n  gle ichzei t ig  a u c h  Eiweiss  m i t  frei- 
ge se t z t  wi rd  (F igur  2). U n t e r  de r  p r o t e o l y t i s c h e n  T ryps in -  
w i r k u n g  wi rd  wah r sche in l i ch  die ~ { e m b r a n s t r u k t u r  so 
v e r ~ n d e r t ,  dass  m i t  d e m  Eiweiss  a u c h  A m i n  u n d  A T P  aus- 
t r e t e n  k t innen.  Diese E rgebn i s se  k b n n t e n  daf i i r  sprechen ,  
dass  R ibonuc l e in s i i u r en  fiir die AT]?- u n d  B r e n z c a t e c h i n -  
a m i n s p e i c h e r u n g  in  d e n  N e b e n n i e r e n m a r k g r a n u l a  yon  
B e d e u t u n g  sind.  

Summary. I n c u b a t i o n  e x p e r i m e n t s  o n  i so la t ed  c h r o m -  
aff in  g ranu les  of s u p r a r e n a l  m e d u l l a  of c a t t l e  a t  37°C wi th  
r ibonuc lease  a n d  t r y p s i n  h a v e  s h o w n  t h a t  b o t h  enzymes  
re lease  ca t echo l  a m i n e s  t o g e t h e r  w i t h  A T P .  T h e  effect  of 
t h e s e  two  e n z y m e s  c a n  be  d i s t ingu i shed ,  in  so f a r  as r ibo-  
nue lease  re leases  bes ides  ca techoI  ara2nes a n d  A T P  
p rac t i ca l l y  n o  p ro t e in ,  whe rea s  t r y p s i n  causes  a d d i t i o n a l l y  
a s ign i f i can t  a n d  d o s e - d e p e n d e n t  loss of p r o t e i n  f rom the  
granules .  
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