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e x p e r i m e n t s  in  h y p o p h y s e c t o m i z e d  ra t s  n h a v e  been  car- 
r ied out .  5 days  a f te r  h y p o p h y s e c t o m y ,  no r ep i neph r i ne  was 
a d m i n i s t e r e d  s.c. in  doses m a r k e d l y  effect ive in con t ro l  
rats .  I n  these  an ima l s  n o r e p i n e p h r i n e  fai led to increase  
oxygen  c o n s u m p t i o n  (Figure 1), whereas  t he  e n h a n c e m e n t  
of card iac  f r equency  r e m a i n e d  unchanged .  The  calorigenic 
effects of 2 ,4 -d in i t ropheno l  showing  no  a g e - d e p e n d e n t  
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Fig. 2. Influence of 2,4-dinitrophenol (30 mg/kg body wt.) upon 
oxygen consumption (ml/min/100 g body wt. ~ S.E.M.) in 23-28- 
and 63-day-old control and hypophysectomized rats. l ~ oxygen 
consumption before administration of 2,4-dinitrophenol in control 
resp. hypophysectonfized rats; [:iiiii] oxygen consumption after admin- 
istration of 2,4-dinitrophenol. Further explanations as in Fig. 1. 

changes  a f t e r  t he  20 th  day  of life a n d  no t  be ing  annu l l ed  
b y  /%sympath ico ly t ics  10, was  h a r d l y  i m p a i r e d  b y  hypo-  
p h y s e c t o m y  (Figure 2). 

A p p a r e n t l y  t he  h y p o p h y s i s  is essent ia l  for t he  calori-  
genic ac t ion  of s y m p a t h i c o m i m e t i c s ,  whereas  o the r  fl-sym- 
p a t h i c o m i m e t i c  effects, as well  as t he  calor igenic  effects  of 
subs t ances  ac t ing  otherwise ,  a r e  no t  in f luenced  b y  hypo-  
physec tomy .  

Cons ider ing  t he  age d e p e n d e n c e  of t h e  calor igenic  ac- 
t ion  of ca techo lamines ,  i t  m a y  be  sugges ted  t h a t  a m o n g  
p i t u i t a r y  h o r m o n e s  t he  p a r t i c i p a t i o n  of g r o w t h  h o r m o n e  
in m e t a b o l i c  responses  to  ca t echo l amines  is of especial  im-  
por tance .  F u r t h e r  i nves t iga t ions  will be  u n d e r t a k e n  con- 
cern ing  these  problems .  

Zusammen/assung.  D u t c h  H y p o p h y s e k t o m i e  wird  die 
ka lor igene  W i r k u n g  von  N o r a d r e n a l i n  bei  23-28 sowie 63 
Tage  a l t en  R a t t e n  fas t  vol ls tAndig aufgehoben ,  w~Lhrend 
die W i r k u n g  yon  2 ,4 -Din i t ropheno l  k a u m  bee inf luss t  
wird. 
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Effects  of  T e s t o s t e r o n e - S t i m u l a t e d  G l y c o g e n  S y n t h e s i s  in the  M o u s e  S a l i v a r y  Glands  and 5 - F l u o r -  
o u r a c y l  Inh ib i t ion  

Since LACCASAGNE'S 1 d i scovery  of sex d i m o r p h i s m  in 
the  mouse  sa l iva ry  gland,  i t  appea r s  to  be  well  es tab l i sh-  
ed t h a t  h o r m o n e s  h a v e  some effects  on sa l iva ry  g land  
m o r p h o l o g y  a n d  metabo l i sm2,  3. Severa l  i nves t iga to r s  
h a v e  found  s t i m u l a t o r y  effects of androgen ic  d rugs  on  sa- 
l i v a r y  g lands  of r a t s  and  mice  4. On t h e  o the r  hand ,  t h e  in- 
h i b i t o r y  effect  of ac t i nomyc in ,  p u r o m y c i n  a n d  5-f luorour-  
acyl  on h o r m o n e  s t i m u l a t e d  g r o w t h  of specific t a r g e t  t is-  
sues sugges ted  t he  poss ib i l i ty  of a more  in t e re s t ing  s t u d y  
of t e s t o s t e r o n e - s t i m u l a t e d  effect  on  o rgans  o the r  t h a n  t he  
t a rge  o rgans  5, 6. 

Material and methods. 3-week-old ma le  A2G mice  weigh-  
ing 20 to  30 g were used. Mice were c a s t r a t e d  b i l a t e ra l ly  
u n d e r  e the r  anaes thes ia .  The  inf luence  of t e s tos t e rone-  
s t i m u l a t e d  glycogen syn thes i s  a n d  5-f luorouracyl  inh ib i -  
t i on  was i n v e s t i g a t e d  in 3 g roups  of c a s t r a t e d  mice :  1. 
con t ro l  mice ; 2. t e s t o s t e r o n e - t r e a t e d  mice ; 3. Tes tos t enne -  
in j ec ted  mice  g iven  5-f luoreouracyl .  An ima l s  f rom each  
group  were sacr i f ied a t  12, 24 a n d  48 h a f t e r  a d m i n i s t r a -  
t i on  of t he  las t  drug.  Tes tos t e rone  p r o p i o n a t e  (Lab. Gador ,  
Buenos  Aires) was  in jec ted  in a single dosis of 10 or 5 m g  
each  100 g b o d y  weight �9 5 -F luorouracy l  (15 mg/100 g b.w.) 
was  in jec ted  30 m i n  pr io r  to  t he  hormone .  The  sa l iva ry  
g lands  were excised i m m e d i a t e l y  a n d  cleaned.  The  t issues  
were weighed  and  i m m e r s e d  in 30% boi l ing  KOH.  

Glycogen  was d e t e r m i n e d  b y  t he  m e t h o d  of ROE a n d  
DAILY 7. The  glycogen pe l le t  was  washed  w i t h  80% me-  
t h y l  a lcohol  w i t h  0.1% LiC1 a n d  dissolved in w a t e r  w i t h  
a n  a d e q u a t e  i n t e rna l  s t a n d a r d .  

Results and discussion�9 There  are changes  p roduced  in 
t he  glycogen c o n c e n t r a t i o n  in the  s u b m a x i l l a r y  and  paro-  
t id  g land  a f t e r  a s ingle in j ec t ion  of t e s t o s t e rone  p rop iona te .  
Tes tos t e rone  increased  sa l iva ry  glycogen a t  24 h to 200% 
as c o m p a r e d  w i t h  t h e  con t ro l  mice. The  effect  of  5 -FU ad-  
m i n i s t r a t i o n  on sa l iva ry  g lands  u n d e r  t e s to s t e rone  t r ea t -  
m e n t  is i nd i ca t ed  b y  t he  d a t a  in  t he  Table .  I n  these  experi-  
men t s ,  b o t h  doses of t e s t o s t e rone  caused  a n  increase  in 
glycogen in s u b m a x i l l a r y  and  pa ro t i d  gland.  S imi la r  inhi -  
b i t o r y  effect  as on  semina l  vesicles was  obse rved  w h e n  

�9 5-FU was  g iven  before  to  t es tos te rone .  Af te r  t he  classic 
i nves t iga t ions  b y  LACASSAGNE 1 a n d  his  co-workers,  o t h e r  
l abora to r i e s  succeeded in es tab l i sh ing  t h a t  endocr ine  g lands  
are in f luen t i a l  in  t h e  s t r u c t u r a l  and  b iochemica l  configu- 
r a t i o n  of t he  s a l iva ry  g lands  of mice. JUNQUEIRA a n d  TO- 
LEDO 4 obse rved  a s ign i f i can t  increase  in t h e  p ro tease  ac- 
t i v i t y  in  r a t  s a l i va ry  g lands  b y  androgens .  I n  add i t ion ,  
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CHANREAU 8 found  t h a t  a single in j ec t ion  of t e s t o s t e rone  
p r o p i o n a t e  caused  g r o w t h  p r o m o t i o n  effect  a n d  s t i m u l a t e d  
R N A  syn thes i s  in  s a l i va ry  glands.  Also, t e s to s t e rone  in- 
c reased t he  g r o w t h  of s a l i va ry  g lands  a n d  could be inhi -  
b i t e d  b y  a n t i m e t a b o l i t e s  9. E x p e r i m e n t s  pe r fo rmed  b y  
LEvI-MONTALCINI a n d  ANGELETTI lo s h o w  t h a t  t he  mouse  
s a l i va ry  g lands  c o n t a i n  a ne rve  g r o w t h  fac to r  t h a t  in-  
creases in female  mice  upon  t e s to s t e rone  a d m i n i s t r a t i o n .  
The  resu l t s  of t he  p r e s n t  work  e x t e n d  t h e  a b o v  e f ind ings  
on  t he  effect  of and rogens  on  t he  s a l iva ry  g lands  of mice.  
The  ear ly  effect  on  glycogen syn thes i s  a f te r  t e s t o s t e r o n e  
on  sa l iva ry  g lands  is in  a g r e e m e n t  w i t h  t h e  same  effect  on  
r a t  p r o s t a t e  and  semina l  vesicles r epo r t ed  b y  SINGHAL et  
al. n .  This  t e s t o s t e rone  s t i m u l a t o r y  effect  on  p r o t e i n  syn-  
thes is  in  s a l i va ry  g lands  can  be  modi f ied  b y  a n t i m e t a -  
bol i tes  t~. 

I n  s u m m a r y ,  a single dose of t e s t o s t e rone  exer t s  a v e r y  
specific effect  on  t a r g e t  t i ssues  b u t  also exer ts  effects in  
o rgans  o the r  t h a n  i ts  p r ime  t a rge t .  The  i n h i b i t o r y  ac t ion  
of 5 -FU on t e s t o s t e r o n e - s t i m u l a t e d  glycogen syn thes i s  in  
s a l i va ry  g lands  suggest  t he  p r o b a b i l i t y  t h a t  glycogenesis  
depends  on pr io r  s t i m u l a t i o n  of R N A  a n d  p ro t e in  syn the -  
sis. 

Resurnen. E n  el p resen te  t r a b a j o  se e s tud ia  la acc ion  de 
t e s t o s t e r o n a  sobre  el m e t a b o l i s m o  del  glucogeno.  Se ob- 
se rva  que  despues  de la  inyecc ion  de la  h o r m o n a  a n m e n t a  
el g lucogeno y que y este es i nh ib ido  por  5-FU. Se sugiere 
que la s intes is  de glucogeno neces i te  u n a  es t imulac ion  pre-  
v ia  de nuc leo t idos  de R N A  y de p ro te inas .  

O. L. CATANZARO 13 

Effect of testosterone on the glycogen metabolism and 5-FU inhibition 

Treatment Glycogen ~g/100 mg gland �9 
Parotid Submaxillary 

Control 15 ~1.7 244-2.8 
Testosterone (5 mg/100 g b.w.) 21 -t-2.2 27~2.1 
Testosterone (10 mg/100 g b.w.) 48 =t=1.6 37+1.4 
Testosterone + 5-FU 18 -t-2.1 26-cl.0 
Testosterone + 5-FU 14.9=]=1.1 23• 

Castrated mice were injected with testosterone, or testosterone plus 
5-FU, and killed 24 h later. " Each result is the mean from 10 animals 
-4- S.E. 
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Effects of Estrogens and Progesterone upon the Biosynthesis  of Melatonin by the Pineal Gland 

There  is cons iderab le  ev idence  t h a t  t he  p inea l  g l and  
a n d  t he  m e l a t o n i n  h a v e  a n  i n h i b i t o r y  inf luence  u p o n  
o v a r i a n  func t i on  in m a m m a l s  1. On the  o t h e r  h a n d  t h e  
h y d r o x y i n d o l e - O - m e t h y l  t r ans fe rase  (HIOMT)  a c t i v i t y  in  
t he  p inea l  g l and  var ies  du r ing  t he  es t rous  cycle in  rats ,  
be ing  h igher  in  m e t e s t r u s  a n d  d ies t rus  a n d  lower in  
p roes t rus  and  es t rus  2. As a single in j ec t ion  of 10 vg of 
es t rad io l  b e n z o a t e  lowered t he  H I O M T  a c t i v i t y  in  t he  
p inea l  g l and  m e a s u r e d  t he  d a y  a f t e r  t he  in ject ion,  i t  was  
p o s t u l a t e d  t h a t  t he  lower r a t e  of m e l a t o n i n  b iosyn thes i s  in  
es t rus  was due  to  a n  i n h i b i t o r y  es t rogenic  effect  2. 
Surpr i s ing ly  enough,  t he  r e m o v a l  of t he  o v a r y  did  no t  al- 
t e r  t h e  p inea l  g l and  H I O M T  ac t i v i t y  2. 

The  e x p e r i m e n t s  p re sen ted  in th i s  p a p e r  were pe r fo rm-  
ed w i t h  t he  ob jec t  of c o m p a r i n g  t he  effects of es t rogens  
and  p roges t e rone  u p o n  t he  H I O M T  a c t i v i t y  in  t he  p inea l  
gland.  A d u l t  female  r a t s  f rom our  a n i m a l  colony were 
employed.  Cas t r a t ions  were pe r fo rmed  in all t h e  a n i m a l s  
t h e  d a y  before t he  respec t ive  expe r imen t .  The  an ima l s  were 
da i ly  in j ec ted  w i t h  t he  drugs  dissolved in 0.1 ml  of t h e  
vehic le  for 25 days,  con t ro l  r a t s  received on ly  t he  vehicle.  
All  an ima l s  were k e p t  in con t ro l led  l i gh t ing  cond i t ions  
( l ights f rom 07.00 to  19.00 h) d u r i n g  t he  25 days  t he  
e x p e r i m e n t  las ted.  T he  H I O M T  a c t i v i t y  in t he  p inea l  
g l and  was m e a s u r e d  using t h e  m e t h o d  of AXELROD, 
WURTMAN and  SNYDER ~. 

I n  t h e  f i r s t  e x p e r i m e n t  (Table  I) t h e  fol lowing groups  
of c a s t r a t e d  r a t s  were in jec ted :  1. w i t h  t he  vehic le  (e thyl  

oleate) ;  2. w i t h  es t rad io l  b e n z o a t e  (20 txg/day); 3. w i th  
p roges t e rone  (200 / ,g /day) ;  4. w i t h  es t rad io l  benzoa t e  
(20 #g /day)  and  p roges te rone  (200 txg/day). 

I t  is shown  t h a t  es t rogen  a d m i n i s t r a t i o n  p roduced  a 
s ign i f ican t  decrease  in p inea l  we igh t  a n d  a s igni f icant  
increase  in p inea l  H 1 O M T  ac t iv i ty .  P roges t e rone  ad- 
m i n i s t r a t i o n  d id  no t  affect  t he  p inea l  we igh t  b u t  p roduced  
a s igni f icant  decrease  in p inea l  H I O M T  ac t iv i ty .  

I n  t he  second e x p e r i m e n t  (Table  I I )  p roges te rone  was 
in jec ted  to c a s t r a t e d  female  r a t s  in dosis of 20 p.g/day 
a n d  200 v g / d a y  in olive oil for 25 days.  I t  is conf i rmed 
t h a t  whi le  p roges te rone  a d m i n i s t r a t i o n  did  n o t  change  
t he  p inea l  weight ,  i t  p roduced  a s ign i f ican t  decrease  in 
p inea l  H I O M T  ac t iv i ty .  

The  m a r k e d  i n h i b i t o r y  effect  upon  t he  b iosyn thes i s  ot 
me la ton in ,  as o b t a i n e d  in these  e x p e r i m e n t s  w i th  p h a r m a -  
cological dosis of proges terone ,  would no t  appea r  to  be 
t he  cause  of t he  changes  in p inea l  g l and  H I O M T  ac t iv i ty  
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