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m e m b r a n e .  The  cones e x t e n d  scleral ly to  t he  same e x t e n t  
as do t he  rods  in t he  l i gh t  a d a p t e d  eye. (Figure 2). 

T a n g e n t i a l  sect ions  r evea l  t h a t  t he  single a n d  t w i n  cones 
fo rm a regu la r  mosaic  p a t t e r n  (Figure  3). T he  single a n d  
t w i n  cones are  a r r a n g e d  in a l t e r n a t e  rows:  s ingle cones 
fo rming  s t r a i g h t  lines, t w i n  cones fo rming  zig-zag lines. 
Moreover,  sect ions  t r o u g h  the  ou te r  s egmen t s  show t h a t  in  
t he  zig-zag l ines a s eg m en t  of t he  t w i n  cone s t a in ing  p i n k  
a lways  lies oppos i te  a b lue  s t a in ing  one. T he  mosaic  u n i t  
of t w i n  cones/s ingle  cones is shown  (Figures 3 a n d  4). The  
rods  occupy  a t  r a n d o m  all  t he  spaces  be t w een  t he  cones. 

Discussion. Pomaotschistus mierops is a b o t t o m - d w e l l i n g  
f ish ; b e h a v i o u r a l  obse r va t i ons  sugges t  t h a t  t he  p e r c e p t u a l  
world  of gobies is essen t ia l ly  one of v i sua l  a n d  v ib ra -  
t i o n a r y  ( ' d i s t a n t - t o u c h ' )  s t imu l i  ~. I t  is e v i d e n t  t h a t  the  
r e t i n a  of Pomatoschistus mierops is of a p r o n o u n c e d  
d iu rna l  type .  The  cones are d o m i n a n t  in  n u m b e r .  The  
p i g m e n t  e p i t h e l i u m  a m o u n t s  to  r ough l y  1/5 of t h e  en t i re  
t h i ckness  of t he  r e t i n a ;  t he  ou te r  nuc lea r  l ayer  is t h i n ;  
the  i nne r  nuc lea r  l ayer  is r e l a t ive ly  t h i c k  a n d  t h e  gangl ion  
cell l ayer  c o m p a c t  - all these  fea tu res  are cha rac t e r i s t i c  
of a 'cone re t ina ' .  

The  t i e red  a r r a n g e m e n t  of cones, such  as obse rved  here,  
has  p rev ious ly  been  descr ibed  for Lebistes reticulatus a n d  
Phoxinus laevis, b o t h  d i u r na l  f ish ~. A func t iona l  exp lana -  
t ion  for th i s  a r r a n g e m e n t  of cones has  no t  as ye t  been  
found.  I t  has  been  suggested,  b u t  no t  conf i rmed ,  t h a t  t he  
t i e red  a r r a n g e m e n t  of t he  Lebistes cones minimizes ,  or 
even  comple t e ly  corrects ,  t he  c h r o m a t i c  abe r r a t i on ,  
t h e r e b y  r e su l t i ng  in a g rea t ly  increased  acu i ty  s. I t  is 
i n t e r e s t i ng  to no t e  t h a t  in  Pomatoschistus microps, as well  
as in  Lebistes reticulatus, t h e  t w i n  cones form t he  m o s t  
scleral  t ier .  Twin  cones are, accord ing  to  WALLS 2, 
clear ly  assoc ia ted  w i t h  exposure  to  b r i g h t  l ight .  

Regu la r  cone mosaics  are a t yp i ca l  p h e n o m e n o n  of t he  
te leos t  re t ina .  Aside f rom t he  te leos t  re t ina ,  r egu la r  cone 
a r r a n g e m e n t s  h a v e  been  descr ibed  in a species of b i rd" .  
On ly  t he  cones h a v e  been  cons idered  to fo rm a regu la r  
p a t t e r n ,  w i t h  t he  rods  occupy ing  t he  r e m a i n i n g  space, 
un t i l  t h e  s tud ies  of DuN~ 10. He  shows t h a t  in t he  pu re  rod 
r e t i n a  of t he  gecko (Coleonyx variegatus) single, t w i n  and  

t r i p l e t  rods  fo rm a regu la r  r ec t i l inea r  mosaic.  The  
func t iona l  s ignif icance of t he  p h o t o r e c e p t o r  mosaic  is 
obscure.  I t  has  been  sugges ted  t l l a t  in  te leos ts  i t  is 
a d v a n t a g e o u s  for t he  pe rcep t ion  of f a s t - m o v i n g  p r e y  11. 
There  is also in  Pomatosehistus microps a regu la r  spa t i a l  
a r r a n g e m e n t  in  r ega rd  to t he  b lue  a n d  p i n k  s t a in ing  
ou te r  segments  of t he  cones. These  m a y  ref lect  func-  
t iona l  differences.  I t  has  been  shown  b y  mic rospec t ro -  
p h o t o m e t r y  of single goldf ish cones t h a t  t he re  are 3 cone 
t ypes  each  c o n t a i n i n g  1 of 3 p h o t o p i g m e n t s  wh ich  is 
m a x i m a l l y  sens i t ive  in a p a r t i c u l a r  region of t he  s p e c t r u m  1~. 
Since pho to r ecep to r s  and  p i g m e n t  ep i the l i um c o n s t i t u t e  a 
func t iona l  s y s t e m  13, i t  would  be  i n t e r e s t i ng  to inves t iga te ,  
b y  e lec t ron  microscopy,  if a co r r e spond ing  mosa ic  
a r r a n g e m e n t  of organel les  w i t h i n  the  p i g m e n t  e p i t h e l i u m  
exists.  This  is c u r r e n t l y  be ing  done  in th i s  D e p a r t m e n t .  

Zusammen/assung. Der  h is to logische  B a u  der  N e t z h a u t  
yon  Pomatoschislus microps, i n sbesondere  der  Sehzel len in 
Hell-  u n d  Dunke ls te l lung ,  wurde  u n t e r s u c h t .  Die Zapfen  
s ind gestaffe l t  u n d  b i lden  ein regelm~issiges Mosaik :  
R e i h e n  yon  Zwi l l ingszapfen  a l t e rn i e ren  m i t  R e i h e n  yon  
Einze lzapfen .  Die Aussengl ieder  der  Zwi l l ingszapfen  
u n t e r s c h e i d e n  sich fh~rberisch v o n e i n a n d e r  u n d  s ind 
ihrerse i t s  regelmgssig  in des  Mosaik  e ingeordnet .  
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Cycloheximide-Induced Ultrastructural Changes 

Cycloheximide,  a p o t e n t  i n h i b i t o r  of p r o t e i n  syn thes i s  
a t  t he  t r a n s l a t i o n  level  1, p roduces  f ine s t r u c t u r a l  a l ter-  
a t ions  (mi tochondr i a l  abnorma l i t i e s ,  nuc leolar  segrega- 
t ion,  as well  as f o r m a t i o n  of i n t r a e y t o p l a s m i c  mye l in  
f igures  a n d  large l a m i n a t e d  whorls)  in  t he  r a t  ad r ena l  
cor tex  ~, a.  To d e t e r m i n e  w h e t h e r  these  changes  also occur  
in o the r  t issues,  p r i m a r i l y  in  s te ro id -secre t ing  cells, we 
s tud ied  t he  u l t r a s t r u c t u r e  of t he  corpus  l u t e u m  in r a t s  
t r e a t e d  w i t h  th i s  drug.  

T w e l v e  female  A R S / S p r a g u e - D a w l e y  rats ,  w i t h  a m e a n  
b o d y  we igh t  of 200 g, were g iven  10 m g  of cyc lohex imide  
(Upjohn) ,  d issolved in 1 ml  isotonic  NaC1, t h r o u g h  t he  
j ugu la r  ve in  u n d e r  l igh t  e the r  anes thes ia .  These  an i ma l s  
were ki l led 2, 4 or 6 h later ,  w i t h o u t  anes thes ia ,  b y  
d i s loca t ion  Of t he  cerv ica l  spine.  6 u n t r e a t e d  r a t s  were 
used as controls .  

I m m e d i a t e l y  a f te r  t he  an ima l s  were killed, spec imens  
were t a k e n  from the  corpus  lu t eum,  f ixed in a 2 .5% 
g l u t a r a l d e h y d e  solut ion,  pos t f ixed  in Caulf ie ld 's  buffered  
o s m i u m  te t rox ide ,  d e h y d r a t e d  in g raded  e thanol ,  and  
e m b e d d e d  ill E p o n  resin.  U l t r a t h i n  sect ions  were cu t  f rom 
selected areas  in  a P o r t e r - B l u m  MT-2 u l t r a m i c r o t o m e ,  
s t a ined  w i t h  u r a n y l  a ce t a t e  a n d  lead c i t ra te ,  a n d  exam-  
ined w i t h  a Ph i l ips  300 e lec t ron  microscope.  T he  u l t ra -  

in the Corpus Luteum of Rats 

s t r u c t u r e  of t he  corpus  l u t e u m  of t he  n o r m a l  r a t  o v a r y  
has  been  descr ibed  suff ic ient ly  e lsewhere 4. Hence,  i t  
would be  r e d u n d a n t  to  r epo r t  our  f ind ings  here.  

Two h a f t e r  cyc lohex imide  t r e a t m e n t ,  severa l  large 
l a m i n a t e d  i n t r a c y t o p l a s m i c  dense  bodies  a n d  c o m p a c t  
aggregates  of a g r a n u l a r  m e m b r a n e s  were de t ec t ed  in the  
corpus  l u t e u m  cells (Figure  1). A t  4 h, these  aggrega tes  
seemed to h a v e  increased in n u m b e r .  Some of t h e m  
d i sp layed  a c rys ta l lo id  p a t t e r n ;  o thers  were t r a n s f o r m e d  
in to  s m o o t h  f inge rp r in t - l ike  s t ruc tures .  The  n u m b e r  of 
l a m i n a t e d  dense  bodies  was st i l l  s ign i f ican t  a t  t h i s  s tage 
(Figure  2). 6 h a f te r  cyc lohex imide  t r e a t m e n t ,  on ly  a 
few dense  bodies  were v is ib le  in  the  corpus  l u t e u m  cells; 
however ,  m a n y  of t h e m  lay free in  t he  ex t race l lu la r  space 
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Fig. 1. Corpus luteum cell of rat 2 h after cycloheximide treatment. 
Part of the tubular smooth-wailed membrane aggregate shows a 
crystalloid pattern, • 37,480. 

Fig. 2. Dense laminated body in corpus luteum cell of rat 4 h after 
cycloheximide treatment, x 17,000. 

and  in the  vascular  lumina.  Smoo th  f ingerpr int - l ike  
figures were a b u n d a n t  in the  cytoplasm.  The l amina ted  
dense bodies,  the  m e m b r a n e  aggregates  and the  finger- 
pr in t - l ike  s t ruc tures  lay close to  or were connected  wi th  
the  endoplasmic  ret iculum. In  addi t ion,  several  nucleoli  
showed fibri l lar  and  granular  segregation.  

We  have  no t  found any  l i te ra ture  descr ib ing these  
n l t r a s t rue tu ra l  changes  in t he  corpora  l u t e s  of rats .  
Hence,  it  r emains  to be de t e rmined  whe the r  t h e y  are due 
to inh ib i t ion  of p ro te in  synthesis .  In  the  adrenal  cortex,  
cyc loheximide  influences the  basal  secre t ion of cortico- 
s teroids and  the  response  to ACTH 5,8. F u r t h e r  experi-  
men ts  are needed to es tabl ish  whe the r  the  u l t r a s t ruc tu ra l  
a l te ra t ions  in the  corpus lu teum cells are associated wi th  
a func t iona l  defect  v. 

Rdsumd. Le cycloheximide  adminis t r6  & des ra ts  pa r  
vote i.v. modif ie  l 'u l t ras t ruCture  des cellules du corps  
jaune:  s4gr6gation du nucl6ole, fo rmat ion  dans  le cyto-  
p la sme  de gros corps lamin6s e t  denses et  agr6gat ion des 

m e m b r a n e s  lisses. On n ' a  pas  encore 6tabli  si les modif i -  
cat ions indui tes  par  le cyc loheximide  re l6vent  de 
l ' inh ib i t ion  de la synth~se des prot6ines  on d ' une  anomal ie  
fonctionelle.  
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