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p robab ly  assembled  at  the  outer  segment  base into disc 
m e m b r a n e s  ~, 5. The % r m a t i o n  of new discs causes a scleral 
d i sp lacement  of old discs which  are engulfed and des t royed  
in the  p i g m e n t  epi thel ium,  when  t h e y  reach the  t ip  of the  
rod outer  segmentS,  12. A l though  the  'basic course of t he  
p h e n o m e n o n  appears  to be ident ical  in all ve r t eb ra t e s  
a l ready  s tudied  s the  b iosynthes i s  of r o d  discs seems to 
proceed more  rap id ly  in t he  pigeon. A rod oute r  segment  
is comple te ly  renewed  in 3 to 4 days  which  means  t h a t  
9 to 12 discs are synthes ized  per  hour.  This is twice  as ra- 
pid as in mice and  ra ts  2, and 15 t imes  more  rap id  t h a n  in 
frogs 4. As th is  p ro te in  renewal  includes cont inua l  regene- 
ra t ion  of the  rod visual  p i g m e n t  s, a re la t ionship  be tween  
funct ion  and pro te in  me tabo l i sm is suggested by  th is  ra- 
pid m e m b r a n e  renewal  ra te  in th is  h ighly  organized ret ina.  

The f u n d a m e n t a l  d i s t inc t ion  be tween  rod and  cone pro- 
te in  renewal  has also been  observed  in o ther  species 5, ~8. 
F u r t h e r  unde r s t and ing  of the  renewal  mechan i sm in the  
cone outer  segments  canno t  be deduced  f rom our data .  

Rdsumd. Les segments  ex te rnes  des b g t o n n e t s  de la r~- 
t ine  du pigeon sont  t o t a l e m e n t  renouvel6s en 3-4 jours.  
La d i s t inc t ion  fondamen ta l e  en t re  les m~chanismes  de 
r enouve l l ement  des pro%ines  discales des b~ tonne t s  et  des 
c6nes a 6t6 re t rouv6e dans  ce t te  esp~ce. 
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Effect  of  V i n c r i s t i n e  o n  the  U l t r a s t r u c t u r e  of R a t  

Microtubules  have  been considered to be involved in the  
m o v e m e n t s  of par t i cu la te  componen t s  of the  cy top la sm 
in a n u m b e r  of an imal  and  cell models  1 4. In  nerve  cells, 
where  t h e y  are par t i cu la r ly  a b u n d a n t  5, i t  has  been  sug- 
gested t h a t  t h e y  con t r ibu te  to axonal  f low s. Suppor t ing  
these  concepts ,  the re  are recen t  s tudies  d e m o n s t r a t i n g  
t h a t  t he  admin i s t r a t i on  of colchicine, an agent  t h a t  
d i s rup ts  cellular microtubules ,  blocks the  axonal  t r a n s p o r t  
of cea ty lchol ines terase  in sciatic nerve  7 and  of labelled 
p ro te in  in the  h y p o t h a l a m o - n e u r o h y p o p h y s e a l  systemS. 

The p resen t  work  was u n d e r t a k e n  in order  to  s tudy  the  
effect  on the  uKras t ruc tu re  of ra t  neu rohypophys i s  
induced  by  vincris t ine,  which  is known  to p rec ip i ta te  
mic ro tubu la r  p ro te in  Jm the  form of crysta l loid  inclusions 
in m a n y  cell t ypes  9. 

Normal  Wis t a r  ra t s  of b o t h  sexes, weighing be tween  
250 and 350 g were used. Af ter  decapi ta t ion ,  t he  neural  
lobe of the  hypophys i s  was quickly  r emoved  and  incuba ted  
a t  37~ in an oxygena t ed  Locke 's  solut ion (NaCI 154 m ~ / ;  
KC1 5,6 mM; CaC12 2.2 m M ;  MgC12 1.0 raM;  NaHCO3 
6.0 m M ;  glucose 10 raM). Vincr is t ine  sulfate  (Oncovin, 
El i  Lil ly and  Co. Indianapol is ,  Ind.)  was added  to  the  
med ium  at  10-5M for per iods  rang ing  f rom 15 to 180 min.  
The glands were subsequen t ly  f ixed for e lectron micro- 
scopic s tudies  in 5 % p h o s p h a t e  buffered g lu ta ra ldehyde  so- 
lut ion (pH 7.4). Af ter  pos t f ixa t ion  in p h o s p h a t e  buffered 
OsO 4, the  t issues were d e h y d r a t e d  in graded alcohol solu- 
t ions  and  e m b e d d e d  in E p o n  812. Thin  sect ions were 
p repa red  wi th  an L K B  u l t ra tome,  t r ea t ed  wi th  lead cit- 
ra te  and  examined  wi th  a Phi l ips  EM 300 electron mi- 
croscope. 

The u l t r a s t ruc tu re  of ra t  neu rohypophys i s  ma in t a ined  
in Locke 's  solut ion alone revealed a typ ica l  p a t t e r n  even 

N e u r o h y p o p h y s i s  

af ter  180 min  of incubat ion .  In  par t icu lar  the  nerve  fibers 
con ta in ing  micro tubules  and neurosecre to ry  granules,  
were  well p rese rved  (Figure 1). 

One hour  af ter  incuba t ion  in the  presence of vincris t ine,  
t he  axop lasm reveals  crys ta l lo id  inclusions, the  n u m b e r  of 
which  increases w i th  t ime  of exposure,  whereas  the  micro- 
tubules  could be ident i f ied  only rarely.  At  180 min  of 
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Fig. 1. Rat neurohypophysis incubated for 3 h in Locke's solution 
alone. Note the large number of mierotubules (small arrows) in the 
nerve fibers. H, portion of a Herring body; ng, neurosecretory gra- 
nules; s, synaptoid vesicles. • 17,500. 
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Fig. 2 and 3; Rat neurohypophysis incubated for 180 rain in presence of vincristine. Fig. 2. Survey micrograph of several nerve fibers con- 
taining large erystalloid inclusions (*). x 14,000. Fig. 3. Part of a erystalloid inclusion in longitudinal section. Arrows indicate parallel 
arrays. When a crystalloid inclusion is sectioned horizontally (inset) a honeycombed pattern is exposed. • 48,000. Inset • 29,500. 

l lcubation,  n u m e r o u s  fibers con ta in  crys ta l lo id  inclusions 
which  m a y  occupy a lmos t  the  ent i re  surface sect ion 
(Figure 2). The same inclusions are found in pituicytes, 
but less frequently. The inclusions were characteristically 
composed of bundles of closely packed tubules, appearing 
in longi tudinal  sect ions to be al l igned in an order ly  
paral lel  fashion (Figure 3), while in cross sect ions t h e y  
presen t  a regular ly  repea t ing  h o n e y c o m b  p a t t e r n  (Figure 
3, inset).  

The subcellular  a l te ra t ions  i n  t he  axop lasm of ra t  
l l eurohypophys is  af ter  incuba t ion  in t he  presence  of 
v incr is t ine  resembled  those  descr ibed previous ly  in o the r  
t i s sues9  Hence  the  morpho logy  of crys ta l lo id  inclusions 
and  the  t ime  course of the i r  format iol l  were identical .  
E x c e p t  for microtubules ,  no o ther  cytoplas ln ic  organelles 
showed n l t r a s t ruc tu ra l  changes .  

These resul ts  raise two quest ions,  the  f i rs t  concerning  
the  role of micro tubutes  in axona l  flow and  the  second 
concerning their  role in ho rmone  release a t  nerve  terminals .  

If one assumes t h a t  micro tubules  are involved in axonal  
flow 6, one would p red ic t  t h a t  th is  flow would be inhib i ted  
af ter  exposure  to  vincris t ine.  Consequent ly ,  t he  t r a n s p o r t  
of any  substance ,  inc luding the  neurosecre to ry  granules,  
resul t ing f rom axonal  f low f rom the  h y p o t h a l a m u s  to  the  
neurohypophys i s ,  would be reduced  or even blocked 
somewhere  a long th is  pa thway .  Recent ly ,  NORS~ROM et 
al. s, using colchicine, ano the r  mic ro tubu la r  stabil izer,  
r epor ted  the  inh ib i t ion  of axonal  t r a n s p o r t  of label led 
prote ins  in to  t he  l leurohypophysis .  

Several  o ther  s tudies  have  suggested t h a t  micro tubules  
pa r t i c ipa te  ill the  process of ho rmone  release, n a m e l y  in 
endocr ine  pancreas  10, ~1, t hy ro id  12 and  adrenal  medul la  ~. 
Using subs tances  such as colchicine, villca alkaloids or 

heavy  water ,  which  interfere  w i th  funct ion  of micro- 
tubules,  these  au thors  have  induced  an inh ib i t ion  of 
hormone release. In reference to the hypothalamo-neuro- 
hypophyseal system, one may ask whether the nerve fiber 
microtubules intervene in the process of vasopressin and 
oxytocin secretion by their action directly at nerve 
te rminals ,  or indi rec t ly  by  the i r  effect  on the  axona l  flow. 

Rdsumd. Des h y p o p h y s e s  post6rieures  de ra t  on t  6t6 
incub6es en pr6sellce de vincr is t ine,  subs tance  qui illter- 
f6re avec le sys t6me micro tubula i re  et  p rovoque  la for- 
ma t ion  d ' i l lclusions cristal loides caract6ris t iques.  L 'u l t ra -  
s t ruc tu re  a r6v616 ces inclusions dans  les f ibres nerveuses  
e t  les p i tu icytes .  La discussion por te  sur les r4percussiollS 
follctionnelles que ces a l t6rat ions  morphologiques  pour-  
raiell t  entra iner .  
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