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t he  h y p o t h a l a m u s  dur ing sexual  ac t iv i ty  are re la ted  to  
a d i rect  effect  of gonado t roph ins  on th is  ne rvous  struc-  
ture.  

Since the  ox ida t ive  metabol i sm,  in t he  cent ra l  nervous  
sys tem,  is one of the  pr incipal  sources of the  h igh  energy  
compounds  which  are needed  for p ro te in  synthesis ,  and  
consider ing the  p robab le  pep t ide  na tu re  of the  hypo-  
tha lamic  releasing subs tances  9, it  has  been  p roposed  5 
t h a t  the  metabol ic  changes  of h y p o t h a l a m u s  are d i rec t ly  
re la ted  to  t he  fo rmat ion  of these  pept ides .  If  such an 
hypo thes i s  is consis tent ,  i t  is p robable  t h a t  the  increased 
oxygen  up t ake  of h y p o t h a l a m u s  of h y p o p h y s e c t o m i z e d  
ra t s  is re la ted  to the  increase of gonadot rophin- re leas ing  
factors  descr ibed in such animals  10. Never theless ,  fu r ther  
evidence is needed  before a conclusion can be reached 
on this  poin t .  

Resumen. E n  el p resen te  t r aba jo  se ha  es tud iado  el 
consumo de oxlgeno y la producci6n de ~cido l~ctico en 
h ipot~lamo anter ior ,  medio  y pos ter ior  en animales  

hipof isectomizados .  Los resul tados  ob ten idos  indicaron  
que la h ipof isec tomla  p roduce  un signif icat ivo inc remen to  
en la ac t iv idad  ox ida t iva  del hipotAlamo an te r ior  y pos-  
ter ior  sin modif icar  el hipots medio.  
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Autoradiographic Studies on the Neurosecretory Hypothalamo-Hypophys ia l  System of the Grass 
Frog (Rana pipiens) After Disconnection of the Distal Hypophysis  

In  1949, wi th  the  d iscovery  of t he  appl icabi l i ty  of 
Gomori ' s  ch romium h e m a t o x y l i n  ph lox in  m e t h o d  for the  
s tudy  of neurosecre to ry  p h e n o m e n a  1, research in neuro- 
secret ion en tered  a new phase.  Since then  2 concepts  
have  prevai led  as to the  possible origin of the  neuro- 
secre tory  subs tance :  the  classical concep t  considers  the  
neurosecre to ry  mater ia l  to be p roduced  in the  pe r ika ryon  
of the  neurons  of the  supraopt ic  and  pa raven t r i cu la r  
nuclei and  conveyed  by  a p rox imo-d i s ta l  axoplasmic  flow 
in the  neu rohypophys i s ;  on the  o ther  h a n d  the  concept  
of a synthes is  of neurosecre tory  granules wi th in  the  axon 
was pu t  forward  2-4. Recent ly ,  however ,  in t he  l ight  of 
new electron microscopic findings,  the  la t te r  hypo thes i s  
was modif ied  to  conceive a packaging and  pull ing toge ther  
of amino  acids and/or  po lypept ides  and  pro te ins  wi th in  
the  neurotubules ,  considered to  be cont inuous  wi th  the  
Golgi appara tus ,  to take  place in t he  distal  pa r t s  of the  
neurons6-L SACHS and  col laborators  s,9 suggest  t h a t  a 
precursor  molecule which  conta ins  vasopress in  in a 
biologically inact ive  form precedes  the  ac t iva t ion  of the  
ho rmone  in the  more  dis ta l  p a r t  of t he  neuron.  Our cur- 
r en t  expe r imen t s  were designed to yield addi t iona l  infor- 
ma t ion  on the  possible exis tence of a dis ta l  ho rmone  
synthesis ,  a packaging  and/or  ac t iva t ion  of a precursor  
molecule;  t h e y  were carried out  on 23 grass frogs which 
received 10 or 20 ~c of S-35 L-cysteine hydrochlor ide  via  
i.p. in ject ion immed ia t e ly  af ter  t r ansec t ion  of the  proxi-  
mal  hypophys is .  They  were sacrificed at  var ious t ime  
in tervals  be tween  1 h and  4 days  a f te r  t r ansec t ion ;  a t  
the  same t ime  11 control  animals  were sacrificed. In  
addi t ion  350 exper imen ta l  and  167 control  animals  were 
avai lable for compar i son  s tudies  using s t anda rd  me t h o d s  
for the  dem ons t r a t i on  of neurosecre tory  mate r ia l  and 
electron microscopy.  

One hour  af ter  the  in ject ion of the  labeled amino  acid 
in to  the  contro l  animals  a sl ight da rken ing  can be 
observed in t he  distal  lobe of the  neu rohypophys i s ;  a 
h igher  up take  is not iced in the  dis ta l  and  in t e rmed ia te  
lobes of t he  adenohypophys i s .  12 h af ter  t he  inject ion 
bo th  the  dis ta l  and the  p rox imal  pa r t s  of t he  neuro- 

hypophys i s  are charac ter ized  by  an increased u p t ak e  of 
labeled subs tance ;  as expected ,  due to  the  few neuro-  
secre tory  granules which  are found in neurosecre to ry  
nerve  fibers of the  p rox imal  neu rohypophys i s  and the  
ven t ra l  hypo tha l amus ,  there  are only a few black granules  
observed here making  it impossible  to d e m o n s t r a t e  the  
neurosecre to ry  p a t h w a y  by  this  me thod .  At  the  same 
t ime  a much  higher  up take  is observed in the  dis ta l  and  
in t e rmed ia t e  lobes of the  adenohypophys i s .  A sl ight  
in tens i f ica t ion  of the  p h e n o m e n a  observed a t  12 h occurs 
a t  24 h;  condi t ions  r emain  essent ial ly  t he  same af ter  
th is  per iod (Figure 1). 

Six hours  af ter  t r ansec t ion  of the  p rox imal  hypophys i s  
the  first  appearance  of radioact ive  mater ia l  can be 
observed in the  p rox imal  as well as in the  dis ta l  pa r t s  
of the  neurohypophys i s ,  b u t  there  is a def in i te  concen-  
t r a t i on  at  t he  dis ta l  end of the  p rox imal  s tump.  The 
dis ta l  lobe and  especial ly the  i n t e rmed ia t e  lobe of t he  
ad en o h y p o p h y s i s  have  a h igher  up take  t h a n  the  dis ta l  
neurohypophys i s .  12 h af ter  the  surgical  i n t e rven t ion  a 
h igher  uptake ,  as co mp a red  to the  contro l  an imals  and 
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Fig. 1. The ventral hypothalarnie region, the proximal neurohypo- 
physis (arrow at the site of transection), the median eminence and 
the distal lobe of the adenohypophysis in a control animal 42 h 
after injection of 10~ze of S-35 L-cysteine hydrochloride. Note the 
relatively poor uptake in the neurohypophysis as compared to the 
adenohypophysis. • 130. 

Fig. 2. The same regions as in Figure 1 30 h after transection of the 
proximal hypophysis and injection of 10 [zc of S-35 L-cysteine hydro- 
chloride. In the proximal stump which was bent forward acciden- 
tally (compare with Figure 3) the neurosecretory axons are filled 
with labeled neurosecretory material whereas the proximal end of 
the distal stump (arrow) is devoid of it. • 145. 

the  ad jacen t  dis ta l  lobe of the  adenohypophys i s  and  the  
neurohypophys i s ,  is observed  in t he  i n t e rmed ia t e  lobe 
as well as an increased concen t ra t ion  of granules in the  
dis ta l  po r t ion  of the  p rox imal  s tump.  Subsequen t ly  
condi t ions  in the  d i sconnec ted  hypophys i s  r emain  essen- 
t ia l ly  t he  same in the  au torad iographic  p ic ture  in spi te  
of the  obse rva t ion  of an increased a m o u n t  of neuro- 
secre tory  mater ia l  a t  the  p rox imal  end of the  dis ta l  
s t u m p  by  classical histological  me thods  (Figures 2, 3). 
Proximal ly ,  however ,  t he  dis ta l  ends of the  in t e r rup ted  
axons  become blackened over  a d is tance  which increases 
wi th  increasing t ime  in te rva l  be tween  t ransec t ion/ in jec-  
t ion and sacrifice of t he  an imal  (Figure 2). 

Based upon  the  obse rva t ion  in the  l ight  micro- 
scope ~,6,7,~o-~2 of an increased a m o u n t  of neurosecre tory  
mate r ia l  in t he  dis ta l  s t u m p  of t he  t r ansec ted  or coagu- 
la ted p rox imal  neu rohypophys i s  as well as on invest iga-  
t ions  of the  on togene t ic  appearance  of the  neurosecre tory  
mater ia l  it  was pos tu la t ed  x~ t h a t  a local syn thes i s  takes  
place in the  dis ta l  p a r t  of the  neurosecre tory  neurons.  
The fact  t h a t  previous  au torad iographic  invest iga-  
t ions  ~4,15 have  failed to  d e m o n s t r a t e  a s imul taneous  
b lackening in t he  neurosecre to ry  nuclei and  the  neuro-  
hypophys i s  and the  absence  of r ibosomes at  the  electron 
microscopic level p roved  t h a t  th is  hypo thes i s  could no 
longer be ma in t a ined ;  the  cu r ren t  resul ts  conclusively 
d e m o n s t r a t e  t h a t  even under  e x p e r i m e n t a l  condi t ions  
a local de novo syn thes i s  does no t  occur. Obviously  even  
a higher  incorpora t ion  ra te  in the  highly  act ive neuroglial  
cells a t  t he  site of t r ansec t ion  does no t  take  place. The 
b lackening which  occurs in the  dis ta l  neu rohypophys i s  
as early as 1 h af ter  the  in ject ion of the  labeled subs tance  
is p robab ly  due to  an up take  by  the  p i tu icy tes  which  
have  been seen to  have  a h igh ac t iv i ty  u n d e r  normal  and 
expe r imen ta l  condi t ions  is. 

The fact  t h a t  labeled neurosecre tory  subs tance  can 
be observed at  the  sire of t r ansec t ion  abou t  6 h earlier 
in t he  exper imen ta l  t h a n  in the  control  animals  indica tes  
t h a t  there  is obviously  an accelerat ion of t he  axoplasmic  
flow af ter  in t e r rup t ion  of the  axon.  

W h a t  exp lana t ion  can be given for the  accumula t ion  
of neurosecre to ry  granules in the  p rox imal  end of the  
dis ta l  s t u m p  and  the  t e m p o r a r y  increase of vasopressor  
ac t iv i ty  of t he  d i sconnec ted  dis ta l  neurohypophys i s~?  
Recen t ly  we have  shown ~ t h a t  an increase in size of 

Fig. 3. Section taken from the same animal as in Figure 2, haema- 
toxylin-eosin staining, • 130. Note the presence of neurosecretory 
material in the proximal and distal stumps (arrow) and compare 
with Figure 2. 

the  neurosecre to ry  granules occurs as well as a coales- 
cence of several  granules in the  dis ta l  pa r t  of the  discon- 
nec ted  axon  wh ich  can account  for t he  increased a m o u n t  
of neurosecre to ry  mater ia l  observed  in the  l ight  micro- 
scope; fu r the rmore  a backf low of granules  n t oward  
the  site of least  res is tance is supposed  to  fu r ther  con- 
t r ibu te  to  t he  accumula t ion  of neurosecre to ry  mater ia l .  
E v e n  t h o u g h  the  neuro tubula r  s y s t e m  has  been  shown 
to  be the  possible  site of a local packaging  5,6 recent  obser- 
va t ions  17 make  i t  r a the r  improbab le  t h a t  it  cont r ibu tes  
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extens ive ly  to  the  p h e n o m e n o n  of increased neurosecre-  
t o r y  subs tance .  The ques t ion  remains  to  be answered  
in how far subelec t ronmicroscopic  par t ic les  are packaged  
wi th in  t he  d i s tended  neurotubules .  

The cur ren t  concept  of the  mechan i sm of p ro te in  
synthesis~8 u n d o u b t e d l y  favors the  concep t  of the  exis t -  
ence of a biologically inact ive  precursor  molecule of 
vasopress in  s,9 which  is l ikely to  be ac t iva ted  in the  
d i sconnec ted  neu rohypophys i s  by  local enzymes  which  
have  been shown to  increase cons iderably  in t he  distal  
s t u m p  of t ransec~ed a~ohs ! 9. 

Inc identa l ly ,  t he  high up take  of labeled subs tance  in 
t he  i n t e rmed ia t e  lobe beaut i fu l ly  d e m o n s t r a t e s  the  
increased ac t iv i ty  of th is  lobe following w i thd rawa l  of 
t he  inh ib i to ry  h y p o t h a l a m i c  influence 2~ 

Zusammenfassung. Nach  Durchschne idung  der p rox ima-  
len H y p o p h y s e  wird im proximalen  und  dis ta len  S t u mp f  
der  N eu rohypophyse  ein erh6hter  Gehal t  an neurosekre-  
tor ischen Granula  festgestel l t .  Die Tatsache,  dass  nur  

p rox imal  S26-L-Cystein-Hydrochlorid nachgewiesen  wer-  
den kann,  schliesst  die i m m e r  wieder  vo rgebrach te  H y p o -  
these  einer d is ta len  Neurosek re t syn these  endgii l t ig aus. 
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Effect of  M i t o m y c i n - C  on the  D e v e l o p m e n t  of the  E y e - D i s k s  in Drosophila melanogaster 

I t  is well k n o w n  t h a t  mi tomyc in -C  has a in tens ive  
effect ,  as well as a specific inhibi t ion,  on D N A  fo rma t ion  
in t he  bacter ia ,  Escherichia coli 1 4. Previous ly  it has  
been found t h a t  mi tomyc in -C  also inhibi ts  the  develop- 
m e n t  of Drosophila larvae. Above all, the  face t - fo rmat ion  
of the  c o m p o u n d  eyes was marked ly  inhib i ted  by  the  
t r e a t m e n t  of th is  chemical  dur ing  the i r  larval  s tage 5. 

Never theless ,  in our previous  s tudies  of t he  Bar  eye 
in Drosophila, i t  was po in ted  out  t h a t  acid amides  have  
a s t rong ac t ion  in accelerat ing the  face t - fo rmat ion  of 
the  m u t a n t  Bar  eye. W h e n  these  chemicals  were admin-  
istered, the  Ba r  eye became  larger t h a n  t h a t  of the  wild 
t y p e  in ex t r em e  cases 6 8. 

In  the  p re sen t  work,  the  au torad iographic  analysis  
of the  m e c h a n i s m  of the  d e v e l o p m e n t  in the  Bar  eye 
was carried out  in respect  to  the  nucleic acid metabo l i sm.  

The 60-h larvae  were t r ea t ed  af ter  ha t ch ing  wi th  the  
t racer  (2H-acetamide 5.64 ~zC/ml or 2H- thymid ine  100 
vC/ml) for 6 8 h wi th  or w i thou t  mi tomyc in -C  (60 [zg/g) 

Table I. Results of autoradiographic grain counts for 3H-acetamide 
incorporation treated with or without mitomyein-C 

and  then  t rans fe r red  to  no rma l  m e d i u m  unt i l  the  end 
of larval  stage. The larvae  were f ixed in Carnoy, e m b e d d e d  
in paraff in,  sec t ioned a t  3 ix, and t h e n  finally d ipped  in 
nuclear  emulsion.  Auto rad iograph ic  exposure  for aH- 
ace tamide  was 7 days  and t h a t  for 2H-thymidine ,  3 days.  
N u m b e r  of grains were the  counts /25 ~2, t aken  as a uni t  
area of the  tissue. 

The results  of 2H-acetamide  incorpora t ion  t r ea ted  wi th  
or w i t h o u t  mi tomyc in -C  are summar ized  in Table  I. 

2H-acetamide  incorpora t ion  was mark ed  in those  of 
the  eye disks, of the  fat  bodies  and  of the  sal ivary glands.  
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Treatment Average grain No.~ per 25 Ix ~ 

Eye Fat Salivary 
disk body gland 

Table II. Results of autoradiographic grain counts for 3H-thymidine 
incorporation treated with or without mitomyein-C 

3H-acetamide 30.3 27.3 24.0 
(8 h) 

3H-aeetamide + mitomycin-C 18.8 23.4 19.5 
(8 h) 

3H-aeetamide --> mitomycin-C 17.1 18.9 17.1 
(6 h) (6 h) 

Mitornycin-C -+ 3H-acetamide 15.4 16.3 15.3 
(6 h) (6 h) 

Treatment Average grain No. �9 per 25 ~z 2 

Eye Fat Salivary 
disk body gland 

3H-thymidine 29.5 29.1 25.7 
(8 h) 

aH-thymidine + mitomycin-C 18.7 16.8 15.4 
(8 h) 

Mean of 15 samples. ~ Mean of 15 samples. 


