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The rabbit  ret ina contains mainly rods .  Besides rods,  the ret ina also contains cones and 
other types of photoreceptor  cells,  differing in the shape of their  outer and inner segments ,  
and also endings of central  dendri tes .  

Although the p rocesses  taking place in the receptor  port ion of the visual sys tem have been the subject 
of frequent investigation, much remains  to be explained: in par t icular ,  some workers  hold the view that 
ret inas  consist ing purely of rods or of cones may exist.  Walls [6] doubts whether ret inas containing only 
rods can exist ,  and consider  that at leas t  a few cones a re  essent ial .  Other workers  [1, 4, 5] s tate  that cones 
are  absent in the rabbit  ret ina.  Yet others  [2, 3] could find no well-defined cones in the ret ina of these 
animals ,  sharply distinguishable f rom rodso 

The study of this problem is interest ing in order  to clarify the vision of the rabbit,  having in mind the 
fact  that the ret ina of this animal is frequently used as a tes t  object in physiological r e s e a r c h .  

E X P E R I M E N T A L  M E T H O D  

Rabbit ret inas were used as the tes t  object. The mater ia l  was taken 1, 5, 7, 10, 15, and 20 days and 
1, 2, 3, 4, 5, and 6 months af ter  bir th of the animals.  Paraff in  sections 8-10 p in thickness were  stained 
with hematoxyl in-eosin  and studied. Other sections,  cut to a thickness of 40, 50, 60, 70, 80, and 90 p, were  
impregnated with s i lver  chromate  by Golgi 's  method. 

EXPERIMENTAL RESULTS 

Neither rods nor cones could be seen in the retina of young rabbits aged 1 day. Differentiation of the 
general nuclear layer into external and internal was visible only in the central parts of the retina. By the 
5th day after birth, differentiation of the nuclear layers of the retina is complete, and in the outer nuclear 
l ayer  smal l  swellings due to groups of cells which a re  the p r e c u r s o r s  of the inner segment  of the rods and 
cones are  visible through the outer l imiting membrane .  Only undeveloped outer  segments  of rods and cones, 
which a re  formed f rom one eentriole of the inner segment of the rods and cones, were visible in the ret ina 
of animals aged 7-10 days,  By the 15th day the rods and cones appeared fully formed and were  indis t in-  
guishable f rom these s t ruc tures  in the ret ina of the adult animal.  At this age, the outer segment  of the rods 
was cylindrical  in shape, and s t re tched toward the pigmented epithelium. The inner segement  appeared 
wider  than the outer,  was impregnated more  intensively with s i lver ,  and gradual ly nar rowed into the cel! 
body, which was located in the outer nuclear  l aye r .  The rods in the nucleus contained chromat in  in large  
granules ,  separa ted  by one or  two pale bands.  Another p rocess  f rom the body of the rod ran into the outer 
r e t i cu la r  l ayer  where it te rminated in a pinhead swelling (Fig. 1A), The outer segment  of the cone was 
conical in shape and appeared shor te r  than the outer segment  of the rod. The inner segment  of the cone 
was swollen and lay immediately next to the body of the cone (Fig. 1B), which, again, was located immediately 
beneath the outer limiting membrane ,  or somet imes  a little above it. The ehromatin substance of the cones 
was re t icu lar  in s t ruc ture .  The central  p rocess  ran downward f rom the body of the cones toward the outer 
re t icu la r  layer ,  where it te rminated  in a pyramidal  expansion. 
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Fig.  1 Fig.  2 

Fig .  1. Rod CA) and cone (B) photorecep tor  cel ls  of the rabb i t  re t ina .  Golgi, 400 x 

Fig.  2. Pho to recep to r  cel ls  of the rabbi t  re t ina .  1) Type a; 2) type b; 3) type c. 
Golgi, 1350 • 

Besides  the few photorecep tors  of the cone type, o ther  types of photosensi t ive  e lements ,  differing in 
the shape of the i r  outer  and inner  s egmen t s ,  a lso  were  obse rved  (Fig. 2). 

1. Type a. The outer  segment  is wide, gradual ly  becoming  thinner  as it changes into the n a r r o w e r  
inner  segment ,  which is sp indle-shaped .  The inner  segment  gradual ly  na r rows  to become  the cell body. 
Both segments  a r e  readi ly  impregna ted .  

2. Type b. This  differs  f r o m  type a by the fact  that  the wide outer  segment  is l e s s  sha rp ly  de~nar-  
cated f rom the inner  segment .  

3. Type c. The outer  segment  consis ts  of a wide outer  pa r t  and a n a r r o w e r  inner  par t ,  which is l e s s  
in tens ively  impregna ted  on the side in cont rac t  with the outer  pa r t .  The inner  segment  is immedia te ly  
adjacent  to the cell  body. 

The bodies  of cel ls  of types a, b, and c lay  in the outer  nuc lear  l aye r ,  and centra l  p r o c e s s e s  f rom the 
bodies  of these  cel ls  ran  into the outer  r e t i cu l a r  l aye r .  P r o c e s s e s  of pho toreeep tor  cel ls  of types a and b 
t e rmina ted  in pinhead thickenings,  while those of the type c cel ls  t e rmina ted  in pyramida l  expansions .  

Although, the re fo re ,  the rabbi t  re t ina  is pr inc ipa l ly  of the rod type, cones and o ther  types of photo-  
r e c e p t o r  cel ls  we re  found in it .  Because  of thei r  s t ruc tu ra l  f ea tu res ,  types a and b mus t  evidently be  r e -  
garded  as  va r i e t i e s  of rods ,  and type c as  a va r i e ty  of cones .  Subsequent invest igat ions to d i scover  the 
physiological  na ture  of these types of pho torecep tor  cel ls  will be in te res t ing .  
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