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Studies on Vesiculated and Non-Vesiculated Hypothalamic Neurosecretory Cells in the Dog 

Some cel}s of t h e  h y p o t h a l a m i c  neu rosec re to ry  nucle i  
of t he  dog are n o t e w o r t h y  for t h e  presence  of la rge  
(20-100 vm) per ika r ion ic  vesicles. JEWELL 1 be l ieved t h e m  
to  be  osmorecep to r s  b u t  more  r ecen t  u l t r a s t r u c t u r a l  d a t a  
are  aga ins t  th i s  2. BARGMANN 3 refers  to  these  neu rons  as cells 
unde rgo ing  degenera t ion .  Somat i c  ves i cu la t ion  is k n o w n  
to  t ake  place  in response  to  a x o t o m y  4 a n d  to  diseases 
a f fec t ing  t he  neur i t e s  5. Neurosec re to ry  axons  are, in te r -  
es t ing ly  enough,  i nvo lved  in  m e c h a n i s m s  of n e u r o a p o c r i n e  
secretion~, 7, r e cen t l y  revealed ,  in  e lec t ron  microscope 
s tudies ,  as processes of d e g e n e r a t i o n  a n d  r egene ra t i on  8 
I t  was cons idered  possible,  therefore ,  t h a t  cell ves icu la t ion  
could deve lop  as a soma t i c  r eac t ion  to  a hormone- re leas -  
ing m e c h a n i s m  invo lv ing  t h e  cas t ing  off and  rebu i ld ing  of 
axon  s t ruc tures .  Since t he  c h r o m a t o l y t i c  reac t ion ,  vacuole  
a n d  vesicle fo rmat ion ,  etc., is m o s t  severe t he  closer t h e  
s i te  of a x o t o m y  lies to  t h e  n e u r o n  soma, i t  was  be l ieved  
t h a t  m e a n i n g f u l  d a t a  could be  o b t a i n e d  b y  co r re l a t ing  
neurosecretory a x o n  l e n g t h  w i t h  vesicle size and  b y  com- 
pa r ing  r e t rog rade  d e g e n e r a t i o n  ra t e s  of ves icu la ted  a n d  
non-ves i cu l a t ed  cells fol lowing p i t u i t a r y  s t a lk  section.  On 
th i s  basis,  t h e  fol lowing h y p o t h e s e s  were f o r m u l a t e d :  1. 
The  r a t i o  n o n - v e s i c u l a t e d / v e s i c u l a t e d  cells shou ld  be  
r e l a t ive ly  low in  t h e  nucle i  w i t h  s h o r t - a x o n e d  neurons ,  
i.e., sup raop t i c  pa r s  ven t romed ia l i s ,  and  h i g h  in t h e  dis- 
r a n t  p a r a v e n t r i c u l a r  nuc le i ;  2. vesicle surface and  v o l u m e  
should  decrease  as t h e  l e n g t h  of t he  axon  increases ;  3. 
Ves icu la ted  neu rons  m u s t  degene ra t e  a t  a fas te r  r a t e  t h a n  
non-ves i cu l a t ed  ones fol lowing surgical  i n t e r r u p t i o n  of t he  
h y p h o p h y s i a l  s ta lk .  

Material and methods. Sta lk  sec t ion  was car r ied  ou t  
succesful ly  in  5 a d u l t  dogs t h r o u g h  a s u b - t e m p o r a l  ap-  
p r o a c h  a n d  t he  an ima l s  sacr i f iced la te r  a t  d i f fe ren t  pos t -  
ope ra t i ve  t i m e  l eng ths  (7, 83, 106, 128 and  206 days).  The  
h y p o t h a l a m i  of these  a n d  of 23 n o r m a l  clogs were ana lyzed  
in se r ia ted  sec t ions  s t a ined  b y  t he  Nissl, pa ra ldeh ide -  
fuchsin ,  N a u t a - G y g a x  and  Bie l schowsky-Gross  t echniques .  
Coun t s  of n o r m a l  a n d  of res idua l  n e u r o n  popu l a t i ons  were 
m a d e  in t he  v e n t r o m e d i a l  a n d  do r so la t e ra l  p a r t s  of t he  
sup raop t i c  (SON-Vm ; SOlXI-D1), t he  p a r a v e n t r i c u l a r  
(PVN) a n d  t he  accessory sup raop t i c  (SON-Ac) nuclei  of t he  
r i g h t  h y p o t h a l a m u s .  Mean  vesicle d i a m e t e r  was  ca lcu la ted  
b y  ave rag ing  m a j o r  and  m i n o r  vesicle axis, v o l u m e  b y  t he  
fo rmula  of t he  r o t a t i n g  ellipsoid, V = z~/6 ab 2 a n d  a x o n  
l eng ths  of neu rosec re to ry  n e u r o n s  deduc t ed  f rom t h e  
se r ia ted  h is to logica l  sect ions.  
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Fig. 1. Mean vesicle diameter of normal neurosecretory ceils plotted 
as a function of axon length. 

Results and discussion. 1%on-vesiculated/vesiculated cel l  
r a t ios  in  n o r m a l  dogs were 200 for SON-Vm,  677 for  
SON-DI~ a n d  1411 for PVN.  I n  t h i s  same  group,  w h e n  t h e  
l o g a r i t h m  of m e a n  vesicle d i a m e t e r  was  p lo t t ed  aga in s t  
axon  length ,  a l inear  r e l a t i onsh ip  appea r s  to  ex i s t  b e t w e e n  
t h e  two (Figure 1). The  s t r a i g h t  l ine on  the  g r a p h  repre-  
sen ts  t h e  regress ion  of log m e a n  vesicle d i a m e t e r  (Y) on  
a x o n  l e n g t h  (X) a n d  was loca ted  accord ing  to  t h e  equa-  
t i o n  Y = --0.0827 X + 2.0455. The  degree of assoc ia t ion  
b e t w e e n  t h e  two va r i ab l e s  was  ve ry  h igh :  r = - -0 .98 a n d  
P = < 0 . 0 1 .  Vesicle v o l u m e  a n d  axon  l e n g t h  were  
s imi la r ly  re la ted ,  Y + 36.178 (k) = --0.0288 X + 5.2339 
a n d  r = --0.81. W h e n  p l o t t i n g  pe rcen t  of r e n l a i n i n g  
neu rons  aga ins t  su rv iva l  t i m e  in t he  s ta lk -sec t ioned  dogs, 
t he  shape  of the  cu rve  for non-ves i cu l a t ed  cell p o p u l a t i o n  
showed  a n  exponen t i a l  t r end ,  t h a t  is, t h e  n u m b e r  of 
res idua l  neu rons  decreased  progress ive ly  w i t h  t h e  l e n g t h  
of s u r v i v a l ;  a s imi la r  cu rve  ha s  been  descr ibed for t h e  
h u m a n  neu rosec re to ry  nucle i  ~. F igure  2 shows t h i s  d a t a  
in  a s emi loga r i t hmic  scale. D e g e n e r a t i o n  ra tes  of vesicul-  
a t ed  neu rons  were m u c h  faster ,  since none  of these  cells 
were f o u n d  in t he  s t a lk  sec t ioned  animals .  I n  add i t ion ,  
h y p o t h a l a m i  of n o r m a l  dogs s t a ined  b y  t he  si lver-  
i m p r e g n a t i o n  t echn iques  p r e sen t ed  u n m i s t a k a b l e  fea tu res  
of degene ra t i ve  a n d  r egene ra t i ve  processes al l  a long t he  
neu rosec re to ry  p a t h w a y ,  iden t i ca l  w i t h  those  descr ibed  
in a r ecen t  e lec t ron  microscope  s t u d y  s. These  resu l t s  
i nd i ca t e  t h a t  a h igh ly  s ign i f ican t  nega t ive  co r re l a t ion  
exis ts  be tween  vesicle size a n d  a x o n  l e n g t h  a n d  t h a t  
ves icu la ted  neu rons  degene ra t e  a t  a m u c h  fas te r  pace  
t h a n  non-ves i cu l a t ed  ones fol lowing axo tomy .  As a l r eady  
m e n t i o n e d ,  neu rosec re to ry  vesicles seem to  be  gene ra t ed  
b y  a process  of cy top la smic  cytol is is  of u n k n o w n  cause  3. 
I t  is t e m p t i n g  to  sugges t  t h a t ,  in  t he  dog, such  a m e c h a n i s m  
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Fig. 2. Number of residual non-vesiculated magnocellular neurons fol- 
lowing pituitary stalk section expressed as log percentages of the 
mean normal population. 
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could in t u r n  be t r iggered  b y  a mic roapoc r ine  re leas ing  
a c t i v i t y  a t  t h e  a x o n  level,  s imi la r  to  t h a t  descr ibed  in t he  
neu rosec re to ry  s y s t e m  of severa l  o t h e r  species ~0-1~. 

Resumen. E1 tamaf io  y el n f lmero  de n e u r o n a s  ves icu ladas  
en  los nficleos neurosecre to res  del  per ro  es t~n s ignif ica t i -  

v a m e n t e  cor re lac ionados  con  el largo axonal .  Despues  de 
la seccidn del ta l lo  hipofis iar io ,  las c61ulas ves icu ladas  
degene ran  m~s r a p i d a m e n t e  que  las no-ves icu ladas .  E s t o s  
r e su l t ados  p e r m i t e n  supone r  q u e  las ves icu las  neuro-  
secre toras  se o r ig inan  como resu l t ado  de m e c a n i s m o s  de 
secrecidn n e u r o a p o c r i n a  en  los axones .  
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Effect of a Potent  Hypo l ipemic  Agent  on Glycogen  M e t a b o l i s m  

The  presence  in blood of h igh  levels of cholesterol ,  n o n  
ester if ied f a t t y  acids (NEFA)  and  t ryg lycer ides  is a 
c o m m o n  fea tu re  of severa l  diseases. Besides the  me tabo l i c  
d i s t u r b a n c e  t h a t  th i s  a b n o r m a l  levels reflect,  t h e y  also 
in te r fere  w i t h  o t h e r  m e t a b o l i c  funct ions ,  i.e. t h e  h i g h  
levels of s e rum N E F A  i m p a i r  glucose u p t a k e  in  muscle  1. 
Therefore ,  pha rmaco log i s t s  a n d  in t e rn i s t s  are con t inu -  
ous ly  sea rch ing  for  c o m p o u n d s  able  to  drop  down  the  
a b n o r m a l l y  h i g h  levels of c i rcu la t ing  lipids. I n  1968, 
PEREIRA et  al.2, 3 descr ibed  a new compound ,  5-(3-pyridyl)  
t e t r azo le  (3-PT) w i t h  a chemica l  s t r u c t u r e  s imi la r  to  t h e  
n ico t in ic  acid one. L ike  th i s  acid, 3 -PT has  a p o t e n t  in  v ivo  
hypo l i pemic  effect. I n  t he  p re sen t  e x p e r i m e n t  we h a v e  
t e s t ed  the  effect  of 3 -PT upon  c a r b o h y d r a t e  m e t a b o l i s m  
in  musc le  and  c o m p a r e d  i t  w i t h  t he  insu l in  one, us ing  a n  in 
v i t ro  e x p e r i m e n t a l  model .  

Material and methods. F e m a l e  mice  of the  C3H-S  s t ra in ,  
9 weeks old, were used t h r o u g h o u t  t he  expe r imen t s .  These  
an ima l s  were p r o v i d e d  b y  t he  I n s t i t u t o  de Embr io logfa ,  
Biologia  e His tologla ,  F a c u l t a d  de Ciencias M6dicas, 
U n i v e r s i d a d  Nac iona l  de L a  P la t a .  T h e y  were caged in 
groups  of 10 in a room ad  hoc  a t  a t e m p e r a t u r e  of 25 =~ l~  
w i t h  w a t e r  and  food ad  l i b i t u m  a n d  i l l u m i n a t i o n  (fluores- 
c en t  l igh t  40 "vV) f rom 06.00 to  18.00 h a l t e r n a t i n g  w i t h  
12 h darkness :  

I n  t he  p r e sen t  e x p e r i m e n t a l  design, lots  of 18 an i ma l s  
each  were ki l led b y  cervical  d i s loca t ion  and  decap i t a t i on  
a t  16.00 h. I n  each  a n i m a l  t h e  d i a p h r a g m  was qu ick ly  a n d  
carefu l ly  dissected,  w a s h e d  w i t h  cool buf fer  in  a P e t r i  d ish  
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Each bar represents average 4- S.E.M. In circles, number of cases. P 
between control and glucose < 0.001. P between glucose and 3-PT 
< 0.005. P between 3-PT and insulin N.S. 

a n d  m i d d l y  excized. One  h e m i d i a p h r a g m  was  k e p t  as a 
n o n - i n c u b a t e d  con t ro l  whi le  t h e  co r re spond ing  pa i r  was  
t r e a t e d  as i t  will be  descr ibed :  Fol lowing  a 20-rain pre-  
i n c u b a t i o n  per iod  in a f lask w i t h  a 4~ med ium,  t he  hemi-  
d i a p h r a g m s  were t r a n s f e r r e d  a n d  i n c u b a t e d  in a second 
f lask c o n t a i n i n g  a m e d i u m  a t  37~ for  90 ra in  in  a D u b n o f f  
shaker .  I n  b o t h  periods,  t h e  f lasks  were c o n t i n u o u s l y  
gassed w i t h  95%Oa-5  % COa. The  p r e i n c u b a t i o n  m e d i u m  
c o n t a i n e d  bov ine  a l b u m i n  (100 rag/100 inl) a n d  glucose 
(300 mg/100  ml) in K r e b s - R i n g e r - B i c a r b o n a t e  (KRB)  
w i t h  t h e  a d d i t i o n  of g l u t a m a t e ,  f u m a r a t e  a n d  p y r u v a t e .  
The  37~ i n c u b a t i o n  m e d i u m  h a d  t he  same compos i t ion ,  
b u t  in  some cases, e i the r  (3-PT) or c r i s ta l l ine  insu l in  was 
added  in a c o n c e n t r a t i o n  of 1.25 mg/100  m g  a n d  1 m U / m l ,  
respect ively .  I n  o the r  cases a c o m b i n a t i o n  of b o t h  com- 
p o u n d s  was s i m u l t a n e o u s l y  s tudied.  A t  t he  end  of t h e  
i n c u b a t i o n  per iod  b o t h  t he  n o n - i n c u b a t e d  as well  as t he  
i n c u b a t e d  h e m i d i a p h r a g m s  were  t r e a t e d  for  g lycogen 
e x t r a c t i o n  a n d  d e t e r m i n a t i o n ,  accord ing  to  SEIFER'S 
m e t h o d  4. The  resul t s  were expressed as t he  q u o t i e n t  
o b t a i n e d  s u b s t r a c t i n g  t he  glycogen va lue  ach ieved  in t he  
con t ro l  a n d  n o n - i n c u b a t e d  h e m i d i a p h r a g m  f rom the  one 
a t t a i n e d  in  t h e  pa i red  i n c u b a t e d  one. 

Results. The  F igure  shows t h e  resu l t s  o b t a i n e d  express-  
ed as ~zg of g lycogen per  m g  of wet  we igh t  t issue.  The  
i n c u b a t e d  h e m i d i a p h r a g m s  p re sen t  s ign i f i can t ly  larger  
glycogen va lues  w h e n  c o m p a r e d  w i th  t he  n o n - i n c u b a t e d  
ones ( P  < 0.001). Otherwise ,  t he  add i t i on  of e i t he r  insul in  
or 3-PT p roduces  a f u r t h e r  increase  above  t he  one el ici ted 
b y  glucose a lone  ( P  < 0.005). W h e n  insu l in  and  3-PT were 
s i m u l t a n e o u s l y  tes ted,  t he  t issue b e h a v e d  as if i t  were in  
t he  presence  of a single c o m p o u n d  (da ta  no t  shown).  On 
the  o the r  hand ,  the  2 c o m p o u n d s -  in  t he  c o n c e n t r a t i o n  
employed  - p roduce  s imi la r  changes  in t he  t i ssue  glycogen 
c o n t e n t  of t h e  i n c u b a t e d  h e m i d i a p h r a g m s .  

Discussion. Muscle g lycogen increases  w h e n  t h e  t i ssue  is 
i n c u b a t e d  in t he  presence  of h i g h  levels of glucose 5.. 
F u r t h e r m o r e ,  th i s  in  v i t ro  syn thes i s  of g lycogen can  be 
e n h a n c e d  b y  t he  add i t i on  of insul in  to  t he  i n c u b a t i o n  
med ium.  Our  resul t s  i nd i ca t e  t h a t  3-PT in a c o n c e n t r a t i o n  
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