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conce rn in g  t h e  inc reas ing  a l d e h y d e  f ixa t ion  on all t h e  
cell s t r u c t u r e s  d u r i n g  t he  1st h of i ncuba t ion .  T h e  a u to -  
r ad iog raph ic  ana lys is ,  however ,  b r o u g h t  add i t iona l  d a t a :  
t h e  p re fe ren t i a l  a rea  of cel lular  f ixa t ion  for acrolein was  
t h e  nuc leus ;  t h i s  f i xa t ion  was  s t ab le  for a t  l eas t  2 days ,  
wh ich  is n o t  t h e  case for c y t o p l a s m i c  or ch loroplas t ic  
f ixa t ion .  

T hese  re su l t s  are in a g r e e m e n t  w i t h  those  o b t a i n e d  on 
r egene ra t i n g  r a t  l iver in v ivo  ~1, where  it  was  d e m o n s t r a t e d  
t h a t  t h e  acrolein was  r ap id ly  f ixed on D N A  and  t he  f ixa-  
t ion  was  s t ab le  for a t  l eas t  24 h. I n  vi t ro,  t h e  acrolein h a d  
a g rea t  a f f in i ty  for the  D N A  p o l y m e r a s e  to wh ich  it  could  

be i r revers ib ly  a t t a c h e d  ~2. Th i s  p re fe ren t i a l  a nd  s t ab le  
f ixa t ion  of t he  acrolein to t h e  nuc leus  m a y  exp la in  t he  
h igh  t o x i c i t y  a nd  t he  i r revers ib i l i ty  of t he  cy to tox i c  
effects  of t h a t  molecule.  The se  re su l t s  ra ise  t he  ques t ion  
of the  r econs ide ra t ion  of ALARCO~'S~3 h y p o t h e s i s  
wh ich  sugge s t s  t h a t  acrolein could  be an  e l e m e n t  of an  
un ive r s a l  s y s t e m  of cont ro l  for cel lular  g rowth .  
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Summary. T h e  d u r a t i o n  of t h e  va r ious  d e v e l o p m e n t  s t ages  of t he  semin i fe rous  e p i t he l i um in d i f fe rent  s t r a in s  of ma le  
mice  was  d e t e r m i n e d  b y  scor ing t h e  f r e q u e n c y  d i s t r i bu t ion  in r a n d o m l y  selected t u b u l e  cross-sect ions .  The  resu l t s  
o b t a i n e d  sh o w a difference in t he  d u r a t i o n  of t he  va r ious  s t ages  be tw e e n  the  d i f fe rent  s t ra ins .  

T he  d u r a t i o n  of s p e r m a t o g e n e s i s  in t he  m o u s e  and  of 
t h e  s t ages  in t h e  cycle of t he  semin i f e rous  e p i t h e l i u m  h a s  
been  d e t e r m i n e d  b y  OAKBERa ~. 

Us in g  t h e  periodic acid Schiff  t echn ique ,  OAKBERC was  
able  to d i s t i n g u i sh  16 s t ages  of s p e r m a t o g e n e s i s  in t h e  
mouse ,  12 of t h e se  co r r e spond ing  to  1 cycle of t he  semin i -  
ferous  ep i the l ium.  4 cycles  occur  be tween  the .  develop-  
m e n t  of t h e  f i rs t  t y p e  A s p e r m a t o g o n i a  to  t he  s p e r m a -  
tozoa.  Accord ing  to OAKBERG, t h e  d u r a t i o n  of t he  s p e r m a -  
togenes i s  in t h e  m o u s e  is 341/2 d a y s  and  t he  d u r a t i o n  of 
each  cycle is 207 ~ 6.2 h. 

The  f r e q u e n c y  d i s t r i b u t i o n  of t u b u l e s  in r a n d o m l y  
se lected s am p le s  of n on - i r r ad i a t ed  an ima l s  was  used  to t ime  
each  s tage  of t h e  semin i f e rous  e p i t h e l i u m  d e v e l o p m e n t ,  
and  t h e  r e su l t s  o b t a i n e d  h a v e  been  of g rea t  he lp  in t he  
d e t e r m i n a t i o n  of t h e  r ad i a t i on  s e n s i t i v i t y  of t h e  d i f fe ren t  

Table I. Frequency of tubules by stages 

Stage C3H inbred mice 

First scoring Second scoring 
No. of Relative No. of Relative 
tubules per frequency tubules per frequency 
stage �9 stage b 

I 358 0.060 264 0.067 
II 298 0.050 205 0.052 
III 775 0.129 476 0.120 
IV 514 0.086 338 0.085 
V 360 0.060 243 0.061 
VI 285 0.047 195 0.049 
VII 431 0.072 296 0.075 
VIII 796 0.133 447 0.113 
IX 769 0.128 560 0.141 
X 407 0.068 268 0.068 
XI 399 0.066 232 0.059 
XII 613 0.102 433 0.109 
Total 6005 3957 

"500 randomly selected tubules scored in 8 mice + 1000 tubules 
scored in 2 mice. bAbout 500 randomly selected tubules scored in 
8 mice. 

Table II. Frequency of the various stages of the seminiferous 
epithelium in F 1 hybrid mice 

Stage F 1 C3H~ C57 BI~ F 1 ARR~ C3H~ 

No. of Relative No. of Relative 
tubules per frequency tubules per frequency 
stage ~ stage 

I 197 0.066 227 0.075 
II 106 0.035 244 0.081 
III 377 0.125 439 0.145 
IV 193 0.064 290 0.096 
V 155 0.052 232 0.077 
VI 151 0.050 141 0.047 
VII 193 0.064 156 0.052 
VIII 454 0.151 232 0.077 
IX 425 0.141 400 0.133 
X 229 0.076 179 0.059 
XI 222 0.074 188 0.062 
XII 306 0.102 291 0.096 
Total 3008 3019 

~500 randomly selected tubules scored for each of the 6 mice. 

k inds  of s p e r m a t o g o n i a l  cells. No inves t i ga t i ons  h a v e  been  
repor ted ,  however ,  to  d e t e r m i n e  t he  t u b u l a r  f r e q u e n c y  
a nd  to  check  w h e t h e r  v a r i a t i o n s  ex i s t  in d i f fe ren t  s t r a in s  
of mice. 

Materials and methods. Male mice  C3H inbred,  F 1 
h y b r i d  be tw e e n  inbred  C3H 6 a n d  C57 t31 9, a n d  F 1 
h y b r i d  be tw e e n  A R R  ~ a nd  C3H 9, 9 to  12 weeks  old, 
were used.  The  a n i m a l s  were kil led b y  cervical  disloca- 
t ion.  T h e  t e s t e s  were f ixed in O r t h  fluid, e m b e d d e d  in 
para f f in ,  a nd  t h e n  c u t  in 5 btm sect ions.  The  sec t ions  were 
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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.  

Further Studies  on the Effect of 6 - H y d r o x y d o p a m i n e  in Retinal  D e v e l o p m e n t  
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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. 


