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In  our previous paper ,  we have  descr ibed an increase in 
t he  citric acid level in the  whole k idney  ~. Now we have  
proved  t h a t  this  increase comprises  all pa r t s  of the  kid- 
neys  and t h a t  in the  same par t s  the  calc ium con ten t  in- 
creases as well. This rise is in good ag reemen t  w i th  the  
concept ion  of the  k idney  as one ta rge t  organ of the  para-  
t ho rmone  action.  This  effect  is a r ap id  one, because, 3 h 
af ter  the  appl icat ion,  t he  levels t end  to normalize.  

In  the  3rd group t r ea t ed  w i t h  calcitonin,  a rapid drop  
of calcium con ten t  showed wi th in  30 min  af ter  the  appli-  
cation.  The citric acid level in th is  case does no t  follow 
t h a t  of calcium, except  in the  cortex.  Somewha t  sur- 
prizing was the  decrease of phosphorus  in the  papil la .  The 
very  rapid  act ion of calci tonin in the  homeos tas i s  of cal- 
c ium represents  a grea t  problem.  There  is no doub t  t h a t  
calci tonin has a def ini te  effect  on the  me tabo l i sm of bone,  
bu t  the  inf luence of th is  ho rmone  on the  k idney  has no t  
ye t  been fully e lucidated14-xt  As far as is known,  all 
ca lc ium-inf luencing factors  have  several  so-called t a rge t  
organs. There  is a poss ibi l i ty  t h a t  calci tonin does no t  make  
any  except ion.  Our f indings indicate  t h a t  calci tonin has a 
defini te  influence on calcium and phosphorus  in the  kid- 
neys, bu t  its effect  on the  a m o u n t  of these  compounds  
varies in t he  d i f fe rent  pa r t s  of the  organ. I t  is also pro- 
bable  t h a t  the  t ime,  dose and mode  of appl ica t ion  p lay  an 
i m p o r t a n t  role. 

I t  has  been  d e m o n s t r a t e d  t h a t  there  is a g rad ien t  in 
calcium concen t ra t ion  be tween  the  renal  papi l la  and me- 
dulla 27. We  have  shown t h a t  a s imilar  g rad ien t  exists also 
for citric acid. Our p resen t  expe r imen t s  do no t  pe rmi t  any  
conclusions concerning these  findings.  Citric acid is on one 
h a n d  a compound  wi th  grea t  af f in i ty  for the  calcium ion, 
and on the  o ther  h a n d  a metabo l i t e  of a rapid  turnover .  

Pe rhaps  the  inves t iga t ion  of th is  re la t ionship  would be of 
some in teres t  in t he  case of fo rmat ion  of calcium deposi ts  
and  renal  stones.  

Zusammen/assung. Es wurde  festgestel l t ,  dass Calci- 
ferol die S t auung  yon  Calcium, Phosphor  und  Zi t ronen-  
s~ure in allen Teilen der Niere verursacht .  P a r a t h o r m o n  
e rh6ht  den Gehal t  yon  Calcium und  Zi t ronens~ure  in der  
Niere w~hrend einer Stunde.  Nach  Verabre ichung  yon Cal- 
c i tonin  wurde  V e r m i n d e r u n g  yon  Calcium in der  Cortical- 
und  Medultarzone beobach te t .  
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The Influence of the H y p o p h y s i s  upon the Calorigenic  Act ion of Catecho lamines  

The calorigenic effects  of ep inephr ine  were de tec ted  in 
dogs by  BELAWENEZ in 1903 1. In  the  following decades  it 
could be d e m o n s t r a t e d  by  m a n y  inves t iga tors  t h a t  the  
calorigenic act ion is a general  p rope r ty  of o the r  catechol-  
amines,  too, being p resen t  in l abora to ry  animals  as well as 
in m a n  (reviews2-4). 

The mechan i sm of the  calorigenic act ion of the  ca- 
t echolamines  could no t  be clarified exac t ly  unti l  now;  
never the less  there  are i m p o r t a n t  inves t iga t ions  showing 
t h a t  calorigenic effects  of ca techolamines  are no t  in- 
f luenced by  ~-sympath ico ly t ics  5 bu t  comple te ly  abol ished 
by  f i-sympathicolytics~.  Moreover,  it  is of great  in te res t  
t h a t  t he  calorigenic act ion of ca techolamines  s t rongly  de- 
pends  on age v-% Norep inephr ine  increases oxygen con- 

1 p. BELAWENEZ, Biochem. Z. 15, 365 (1903). 
2 F. R. GRIFFITH JR., Physiol. Rev, 31,151 (1951). 
a S. ELLIS, Pharmae. Rev. 8, 485 (1956). 

L. LUNDHOLM, E. MOHME-LUNDHOLM and N. SVEDMYR, Pharmac. 
Rev. 18, 255 (1966). 

5 H. ANKERMANN, Acta biol. reed. germ. 8, 609 (1962). 
60. STRURELT, Arzneimittel-Forsch. 16, 587 (1966), 
7 H. ANKERMAKN, Acta biol. med. gernl. 72, 711 (1964). 
8 D. ~V[fQLLER and H. ANKERMANN, Acta biol. reed. germ. 23, 819 

(1969). 
9 D, M~LLER and H. ANKERMANN, Acta biol. reed. germ. 2#, 673 

(1970). 
10 F. W. TILLER, D. •f)LLER and H. ANKERMANN, Acta biol. reed. 

germ. 27, 619 (1971). 

sumpt ion  in 20-day-old ra t s  max imal ly  by abou t  300% 
compared  wi th  the  control  level, while showing less effects 
in 60-day-old ra t s  (increase of 50% only). 

In  regard to t he  age dependence  of the  calorigenic act ion 
of ca techolamines ,  a role of g rowth  hormone  in calorigenic 
responses  to s y m p a t h i c o m i m e t i c s  is supposed.  Therefore 
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Fig. 1. Influence of norepinephrine (0,6 mg/kg body wt.) upon oxygen 
consumption (ml/min/100 g body wt. -4- S.E.M.) in 23-28- and 63- 
day-old control and hypophyseetomized rats. C, control rats; H1, 
rats with complete hypophysectomy (checked by craniotomy after 
experiment); H2, all hypophyseetomized rats included rats with 
pituitary residues. ~ 1 _  oxygen consumption before administra- 
tion of norepinephrine in control resp. hypophysectomized r a t s ; / : ~  
oxygen consmnption after administration of norepinephrine. 



15.4. 1972 Speeialia 477  

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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