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s ta ined  using the  periodic acid fuchsin technique  and  
coun te r s t a ined  wi th  haematoxy l in .  6 animals  were used 
of the  hybr id  t y p e  and 8 of the  inbred;  500 tubule  cross- 
sect ions were scored per  animal.  The observer  did no t  
know the  iden t i t y  of the  animals.  

Table III. Duration of each stage of the seminiferous epithelium 
based on the assumption of a cycle length of 207 h 

Stage Duration of stage (h) 

C3H inbred F 1 C3H ~ F I ARR ~ F 1 C3H 
mice C57 t31 ~ C3H ~ 101 

(0*KB~RG) 

I 12.4 13.6 15.6 22.2 
II 10.4 7.3 16.7 18.1 
III 26.7 25.9 30.0 8.7 
IV 17.8 13.3 19.9 18.6 
v 12.4 10.7 15.9 11.3 
VI 9.7 10.4 9.7 18.1 
VII 14.9 13.3 10.7 20.6 
VIII 27.5 31.2 15.9 20.8 
IX 26.5 29.2 27.4 15.2 
x 14.1 15.8 12.3 11.3 
x I  13.7 15.3 12.9 21.4 
XII 21.1 21.1 20.0 20.4 

Results. The resul ts  ob ta ined  are repor ted  for the  C3H 
inbred  mice in Table  I. Because of an unexpec ted ,  ve ry  
high f requency  of s tage I I I ,  we decided to  r epea t  t he  
scoring of the  animals  a t  var ious  t imes.  The resul ts  ob- 
t a ined  are r epor ted  in the  same table.  

The f i rs t  scoring was  done by  de te rmin ing  t h e  fre- 
quency  of the  var ious  stages in 500 r an d o ml y  selected 
cross-sect ions f rom each of the  8 mice used for th is  
exper iment .  An addi t iona l  scoring of 1000 tubule  cross- 
sect ions f rom each of 2 mice used in a previous  experi-  
m e n t  was made.  Since no difference in t he  tubule  fre- 
quency  was observed,  the  resul ts  were pooled together .  
F r o m  the  results  shown in Table  I, there  is a ve ry  good 
reproducib i l i ty  in t he  tubule  f requency  de te rmina t ion .  

In  Table I I  are repor ted  the  resul ts  ob ta ined  using the  
F 1 hybr id  mice. Also for these  animals  a h igher  f requency  
of tubules  in s tage I f I  was found.  Some signif icant  var ia-  
t ions  in f requency  for some stages such  as s tage I I  were 
also observed.  Assuming  t h a t  t he  dura t ion  of 1 cycle is 
207 h, as de t e rmined  by  OAKB~RG, we have  eva lua ted  
the  dura t ion  of each s tage and the  values ob ta ined  are 
repor ted  in Table I I I .  Differences in t he  dura t ion  of the  
various stages have  been  found  for t he  3 s t ra ins  of mice 
used and  also be tween  our values and  the  ones r epor ted  
by  OAKBERG for mice F] h y b r i d  be tween  C3H c~ and 
101 ~1 (see Table  I I I ) .  

Consequent ly ,  it  seems necessary  to evalua te  the  fre- 
quency  of the  tubules  a t  t he  d i f fe rent  s tages before any  
s t u d y  of the  rad ia t ion  sens i t iv i ty  of selected spe rma to -  
goniM cells can  be carr ied ou t  in an accurate  way.  
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Summary. Neonata l  albino ra ts  t r ea ted  wi th  6 -hydroxydopamine  revealed deple t ion of rhodops in  and  m o n o a m i n e  
oxidase in the i r  ret inas.  

6 -Hydroxydopamine ,  a drug which causes prolonged 
deple t ion  of the  ca techolaminergic  te rminals  2-4, has  been 
receiving increased a t ten t ion .  In  1974, YEw et al. 5 
repor ted  mal fo rmat ions  in the  developing chick re t inas  
af ter  t r e a t m e n t  w i th  th is  agent .  This  effect  m a y  be at-  
t r i bu t ed  to the  deple t ion  of the  ca techolaminergic  neuro-  
t r ansmi t t e r s .  This  is a s t u d y  made  to evalua te  w h a t  
effect  th is  agent  migh t  have  on the  developing m a m m a l i a n  
ret ina,  since ca techolamines  were also repor ted  in th is  
sys t em 8-s. The model  of the  re t inas  of albino neona ta l  
ra t s  was chosen, because the  young  ra ts  do no t  begin to  
develope inner  segments  in the  re t inas  unt i l  a round  the  

8th or 9th postnatal day, and outer segments until around 
the 14-15th postnatal day 9. 

Materials and methods. Simonsen  albino neona ta l  ra ts  
were in jec ted  s.c. wi th  0.2 mg of 6 -h y d ro x y d o p ami ne  
(Sigma, USA) in 0.1 ml  ascorbic acid vehicle solut ion 
(0.1% ascorbic acid ill chil led saline) in the  neck region 
on the  9th pos tna t a l  day  and  in jec ted  wi th  a boos te r  
dose of 0.1 mg 6 -h y d ro x y d o p ami n e  in 0.1 ml  ascorbic 
acid vehicle solut ion in t he  same region on the  I4 th  
pos tna t a l  day.  Control  animals  were in jec ted  wi th  only 
0.1 ml ascorbic acid solut ion twice following the  above 
schedule.  Bo th  the  exper imen ta l  animals  and the  contro l  

Fig. 1. Monoamine oxidase (MAO) histoehemical reaction on the 
6-hydroxydopamine-treated retina (wet mount). Note very few 
granular deposits (positive MAO sites). • 250. 

Fig. 2. Monoamine oxidase (MAO) histochemical reaction on the 
control retina (wet mount). Note a lot of granular deposits (positive 
MAO sites), x 250. 
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a n i m a l s  were k e p t  u n d e r  t he  same l igh t ing  condi t ions .  
A t  t he  end  of t h e  f i rs t  p o s t n a t a l  m o n t h ,  b o t h  t r e a t e d  a n d  
u n t r e a t e d  r a t s  were decap i t a t ed ,  t h e  r e t i na s  of each  g roup  
were dissected o u t  a nd  d iv ided  in to  3 subgroups .  The  
1st subg roup  r e t i na s  were processed for l igh t  microscopy  
( H e m a t o x y l i n  a n d  Eos in  s ta in ing) .  T he  2nd subg roup  
r e t i na s  were used for m o n o a m i n e  oxidase  h i s t o c h e m i s t r y  10 
a n d  t h e  r e t i nas  a f t e r  t he  r eac t ion  were m o u n t e d  (wet 
m o u n t )  on  t he  slides a n d  obse rved  u n d e r  t he  l i gh t  mi-  
croscope to d e t e r m i n e  the  i n t e n s i t y  of t he  reac t ion .  The  
3rd subg roup  r e t i na s  were cu t  in to  equa l  size pieces for 
b iochemica l  r h o d o p s i n  d e t e r m i n a t i o n  1L 

Results. Histological ly ,  no  conspicuous  dif ference was 
obse rved  b e t w e e n  t he  t r e a t e d  a n d  u n t r e a t e d  re t inas .  All  
t he  r e t i na l  layers  were obse rved  in b o t h  t he  con t ro l  a n d  
e x p e r i m e n t a l  re t inas .  Foca l  a reas  of pyknosis ,  ka ryor -  
rhexis ,  karyolys is  a n d  necrosis  were a b s e n t  in  t h e  nuc lea r  
layers  of t he  t r e a t e d  a n d  u n t r e a t e d  re t inas .  However ,  t he  
nuc lea r  layers  (expecial ly t h e  ou t e r  nuc lea r  layer)  in t he  
con t ro l  r e t i na l  sect ions  were more  basophi l i c  t h a n  t he  
co r r e spond ing  layers  of t he  t r e a t e d  r e t i na s  u n d e r  t h e  
rou t ine  H e m a t o x y l i n  and  Eos in  s ta in ing .  H i s t o c h e m i c a l  
d e m o n s t r a t i o n s  of m o n o a m i n e  ox idase  (MAO) showed 
cons iderab le  d e v i a t i o n  in a m o u n t  b e t w e e n  t he  t r e a t e d  
a n d  u n t r e a t e d  re t inas .  The re  was a cons iderab le  dep le t ion  
of th i s  e n z y m e  in t h e  6 - h y d r o x y d o p a m i n e - t r e a t e d  r e t i nas  
as c o m p a r e d  w i t h  t he  con t ro l  r e t i na s  (Figures 1 and  2). 

B iochemica l  d e t e r m i n a t i o n  of r h o d o p s i n  revea led  a 
c o n c o m i t a n t  dep le t ion  of t he  v i sua l  p i g m e n t  in  t he  6- 
h y d r o x y d o p a m i n e - t r e a t e d  r e t i na s  (69.7% t r a n s m i s s i o n  
as m e a s u r e d  by  t he  s p e c t r o p h o t o m e t e r  a t  505 nm) as 
c o m p a r e d  w i t h  t h a t  of t he  con t ro l  r e t i nas  (45.2% t r a n s -  
miss ion  as m e a s u r e d  b y  t h e  spec t ropho tome te r ) .  

Discussion. Our  resu l t s  i nd ica t ed  t h a t  6 -hyd roxydop-  
amine  caused  s imi la r  effects on  t he  d e v e l o p m e n t  of t he  
v i sua l  sys t em of t he  n e o n a t a l  r a t s  as t h a t  in  t he  e m b r y o n i c  
ch ick  r e t i n a s  5, a l t h o u g h  t h e  effect  is less d ra s t i c  in t he  
m a m m a l i a n  model .  The  deple t ion  of MAO in t he  t r e a t e d  
r e t i na s  suppo r t s  t h e  idea t he re  has  been  a decl ine in 
a m o u n t  in  ca t echo l amines  in those  specimens.  The  con-  
c o m i t a n t  dep le t ion  of r h o d o p s i n  in t he  t r e a t e d  re t inas ,  
on  t he  o t h e r  h a n d ,  appea r s  to  s t r e n g t h e n  t h e  fo rmer  
h y p o t h e s i s  t h a t  ou t e r  s e g m e n t  f o r m a t i o n  (i.e. r h o d o p s i n  
f o r m a t i o n  a t  t he  same t ime)  m a y  be  d e p e n d e d  on  t h e  
a m o u n t  of ca t echo lamine rg i c  n e u r o t r a n s m i t t e r s .  
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Summary. Chick  b l a s t o d e r m s  were s tud ied  b y  s c a n n i n g  a n d  t r an smi s s ion  e lec t ron  mic roscopy  to  i den t i fy  b y  b o t h  
m e t h o d s  a t y p e  of t h read - l ike  s t r u c t u r e  ly ing on  t he  epiblas t .  The  s t r u c t u r e  was ident i f ied  b y  t r a n s m i s s i o n  mic roscopy  
as a long t e lophase  b r idge  c o n t a i n i n g  m i d - b o d y  and  spindle  r e m n a n t .  I t  appe ra s  to  p rov ide  cy top l a smic  c o n t i n u i t y  
b e t w e e n  on ly  2 cells. 

I n  t he  s t u d y  of t i le  ch ick  b l a s t o d e r m  b y  s c a n n i n g  
e lec t ron  mic roscopy  (SEM) a n u m b e r  of i nves t iga to r s  
h a v e  n o t e d  t he  a p p e a r a n c e  of long, t h r ead - l i ke  cords  s t re t -  
ch ing  a long  t he  surface  of t h e  epiblas t ,  a n d  c o n n e c t i n g  
t o g e t h e r  2 cells f r e q u e n t l y  located  some d i s t ance  a p a r t  2-6. 
JAcoB et  al. 6 obse rved  such  ' connec t i ng  cords '  b r idg ing  
up  to  5 cells a n d  r ega rded  t h e m  as a special  fo rm of 
in te rce l lu la r  connec t ion .  T h e y  t h o u g h t  i t  l ikely t h a t  t h e  
c o n n e c t i n g  cords  resu l ted  f rom t he  s epa ra t i on  of p rev ious ly  
con t iguous  cells. BANCROFT a n d  BELLAIRS 3 t h o u g h t  i t  
possible  t h a t  t he  t h r e a d s  m a y  func t ion  to p r ov i de  com- 
m u n i c a t i o n  b e t w e e n  cells t h a t  are n o t  i m m e d i a t e  neigh-  
bours .  

U n f o r t u n a t e l y  t he  t r ue  i d e n t i t y  of these  s t r u c t u r e s  ha s  
n o t  been  e s t ab l i shed  p rev ious ly  because  T E M  micro-  
g r a p h s  were n o t  usua l ly  p r e p a r e d  a n d  those  p u b l i s h e d  b y  
BANCROFT a n d  BtgLLAIRS g were n o t  of a d e q u a t e  q u a l i t y  
to  p rov ide  clues to  t he  i d e n t i t y  of t h e  s t ruc tu res .  In  l igh t  
of t he  u n c e r t a i n t y  a b o u t  t he  n a t u r e  of hese  s t ruc tu res ,  

we u n d e r t o o k  to e x a m i n e  t h e m  b y  T E M  as well  as b y  
SEM. 

Methods. Chick b l a s t o d e r m s  of H a m b u r g e r - H a m i l t o n  
s tages  4 to  9 were r e m o v e d  b y  a f i l ter  p a p e r  r ing,  f ixed 
in 2% cacody la t e  buf fe red  g l u t a r a l d e h y d e  for  20 rain,  
osmica ted ,  d e h y d r a t e d  w i t h  e thano l ,  a n d  dr ied b y  t he  
cr i t ica l  p o i n t  m e t h o d  w i t h  CO 2. Af te r  coa t ing  w i t h  silver,  
t he  spec imens  were e x a m i n e d  a t  20 K V  in an  H i t a c h i  
H H S  2R scann ing  microscope.  O t h e r  spec imens  were 
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