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Table 2. Number of synaptic junctions of conventional (A) or ribbon 
(B) type with advancing age and under light (L) and darkness (D) 
conditions 

Day L D p~< 

A 6 (0.2) - 
7 (0.1) (1.1) 
8 2.2 ! 0.8 1.0 • 0.2 
9 5.2 • 1.9 1.2 + 0.4 0.02 

10 4.2 • O.3 1.1 :k 0.3 0.001 
11 5.3 4- 0.6 2.S 4- 0.9 
12 (4.6) 4.3 4- 2.1 
13 5.5 4- 0.7 4.1 • 1.4 

B 6 - - 
7 0.2 0.1 
8 0.3 i 0.1 0.7 • 0.4 
9 0.6 4- 0.2 0.7 4- 0.3 

10 0.8 • 0.3 0.2 + 0.1 
11 1.5 4- 0.1 0.5 • 0.1 0.01 
12 (1.8) 1.0 -1- 0.6 
13 1.1 4- 0.4 1.8 • 0.6 

Junctions have been counted over the greatest possible area in the 
central part of the retina on E-PTA stained sections ~, and calculated 
to 100 [xm *. Before day 8, the number of junctions is very low and 
no statistical operation was possible. For day 12, L-values are in- 
complete, p-values are only given when ~< 0.05. 

w i th  tile except ion  of a sharp  regression in the  D- re t ina  
on day  10. The coun t ing  of synap t ic  vesicles in u l t r a th in  
sect ions  of axon  te rmina l s  revealed 3 groups of t e rmina ls  ; 
w i th  < 2 0 ,  20-50 and  >50  vesicles per  t e rmina l  sect ion 
(details  will  be given in ano the r  pape r  in p repara t ion) .  
In  the  D-series, unt i l  day  7 only  te rmina ls  w i th  less t h a n  
20 vesicles per  sect ion were found.  Terminals  w i th  more  
t h a n  20 and  more  t h a n  50 vesicles appeared  on days  8 
and  10 respect ively .  In  the  L-re t ina ,  t e rmina l s  wi th  20-50 
vesicles are  r ep resen ted  a l ready  on day  6, those  wi th  more  
t h a n  50 on day  7. Dense core vesicles of t he  inner  plexi-  
fo rm layer  do no t  occur  before day  10 in the  D-ret ina ,  
w h e n  t h e y  are found  in 6% of all te rminals .  This  per-  
centage  will no t  change  up to  d a y  13. In  the  L- re t ina  t h e y  
appea r  a l ready  on d a y  8, accoun t  for 8% on day  10 and  
for 10% on day  12. 
In  t he  re t ina  of embryos  and  larvae reared in l ight  con- 
di t ions,  we observe  a t  abou t  day  8 an increase in t h e  

n u m b e r  of gangl ion cell axons ,  thus  augmen t ing  t r ac tus  
opt icus  th ickness  and  lowering tile n u m b e r  of gangl ion 
ceils per  area, along wi th  an  increase of n u m b e r  and rami-  
f icat ions of ganglion cell dendr i tes .  This  l a t t e r  increase 
m a y  s t imula te  the  fo rma t ion  of synap t i c  con tac t s  and  of 
synap t i c  vesicles and r ibbons  in in te rneurona l  processes.  
In  t he  D-ret ina ,  all th is  occurs some 2 or 3 days  later,  
when  the  values  for the  L- re t ina  are a t t a ined .  The ne t  
increase for inner  p lex i form layer  th ickness ,  t r ac tus  op- 
t icus  d i ame te r  and synap t i c  junc t ion  n u m b e r  be tween  
days  6 and  13 is near ly  the  same in b o t h  L- and D-series.  
Therefore  one has to assume t h a t  con t inuous  light, be ing 
the  exper imen ta l  s i tua t ion  for a normal ly  dark  reared  
animal,  induces  a precocious r a the r  t h a n  a s imply  s t im-  
u la ted  g rowth  of re t ina l  s t ruc tures .  The sequence of 
deve lopmen ta l  processes seems no t  to  be al tered,  and  
ne i the r  l ight  nor  darkness  effects  a d isordered  develop-  
merit.  
At  t he  t ime  when  f irs t  differences be tween  L- and  D- 
re t inae  arise, recept ive  and  t r a n s m i t t i n g  s t ruc tures  of t he  
re t ina  jus t  s t a r t  the i r  deve lopment .  Recep to r  cell synap t i c  
vesicles and outer  segment  m e m b r a n e s  appear  on day  6 s, 
b u t  i t  is doub t fu l  w h e t h e r  t he  la t t e r  are capable  of re- 
ceiving l ight  impulses  a t  th is  da te  9. In  t he  inner  p lexi form 
layer,  f i rs t  synap t ic  junc t ions  are seen on day  7 and  t h e y  
are p r o b a b l y  no t  ma tu re  before day  8, t h a t  is to say  syn-  
ch ronous ly  to f i rs t  express ions  of l ight -darkness-di f fer -  
ences. Thus,  the  l ight  seems to  exer t  its effect  no t  via the  
recep tor  cells, b u t  d i rec t ly  on to  the  ganglion cells. There  
are several  examples  of a nonvisua l ly  med ia t ed  pho to -  
sens i t iv i ty  on deve lopmen ta l  s tages 1~ p re sumab ly  con- 
nec ted  to  ho rmona l  ac t ion .  I t  is, however ,  n o t e w o r t h y  
t h a t  Hansson  and  Sourander  11 descr ibed a p ronounced  
sens i t iv i ty  to  l ight  of re t ina l  ganglion cells in vitro.  The 
ques t ion  w h e t h e r  the  effect  is med i a t ed  by  receptor  cells 
of re t ina  or pineal  organ, or b y  the  t e c t u m  opt icum,  is 
p re sen t ly  unde r  s tudy.  

8 G. Griin, J. Embryol. exp. Morph. 33, 243 (1975) ; Verh. dr. zool. 
Ges. J97d, 167 (1975). 

9 S.L. Bonting, L. L. Caravaggio and P. Gouras, Expl Eye Res. 
1, 14 (1961). 

10 J. K. Lauber and J. V. Shutze, Growth 28, 179 (1964); P. B. 
Siegel, S. T. Isakson, F. N. Coleman and B. J. Huffmann, Comp. 
Bioehem. Physiol. 28, 753 (1969); see also Durand 6. 

11 H.A.  Hansson and P. Sourander, Z. Zellforseh. 62, 26 (1964). 
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S u m m a r y .  The h is tochemica l  and u l t r a s t ruc tu ra l  changes  p roduced  by  zeranol  t r e a t m e n t  on the  e n d o m e t r i u m  and  the  
gonado t rop ic  F S H  cells of t he  adenohypophys i s  have  been  inves t iga ted  in mice a t  the  p repubera l  and  virginal stages.  
Modif icat ions  similar  to  those  induced  by  es t rogen t r e a t m e n t  were  observed.  I t  is concluded t h a t  b o t h  estrogens and  
zeranol  share  the  same ac t iv i ty  on the  t issues examined .  

The  a im of th is  s t u d y  was to  inves t iga te  the  effect  of a 
new compound ,  ob ta ined  f rom cul tures  of molds  F u s a r i u m  
graminearum 1 and  used in clinical prac t ice  for t r e a t m e n t  
of menopausa l  s y m p t o m s  2, on the  h is to logy of mice 
ovar ies  and  p i tu i ta ry .  

Mice a t  the  p repubera l  and  virginal  s tages were in jec ted  
i.p. w i th  50tzg and  100tzg of zeranol  6 (6 -10-dehydroxy-  
undecil) fl-resorcylic acid [z lac tone  suppl ied by  the  
I s t i t u t o  Chemioterapico  I t a l i ano  dai ly for a per iod of 
7 days.  Tissue slices f rom uterus,  ovary,  vagina  and  
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adenohypophys i s  were ob ta ined  f rom each animal.  The 
spec imens  were subd iv ided  in to  d i f fe rent  groups  and 
f ixed in:  a) Susa, for o rd ina ry  l ight  microscopy;  b) 
Gendre,  for the  h i s tochemica l  reac t ions  wi th  Schiff  
periodic acid, Alcian bleu (pH 3.5), and  Ha lmi  t r ichromic  
s ta in ing  and c) cacodyla te  buffer,  1% osmium te t rox ide  
(Palade), for e lec t ron microscopy.  For  the  la t t e r  p repara -  
t ion,  t issues were d e h y d r a t e d  wi th  acetone  and  e m b e d d e d  
e i ther  in Ara ld i te  or Vestopal .  These sect ions of the  
p las t i c  e m b e d d e d  mate r ia l  were t h e n  s ta ined  wi th  lead- 
c i t ra te  according to  Reyno lds  s and  examined  by  a 
phi l ips  EM 300 electron microscope.  
The e n d o m e t r i u m  of t he  ze rano l - t rea ted  animals  showed 
a s ignif icant  increase in its th ickness  and  in the  n u m b e r  
of tubu la r  glands l ined b y  a pseudos t ra t i f i ed  epi thel ium.  
The basal  l amina  exh ib i t ed  a weak  P A S  posi t ive  react ion,  
whereas  the  apical  por t ion  of the  ep i the l ium s ta ined  
s t rong ly  wi th  PAS.  These changes  were mos t  s t r iking in 

the  virginal  mice. In  addi t ion,  edema  of t he  endomet r i a l  
s t r o ma  was observed  as being more  p ronunced  in mice a t  
the  p r e p u b e r t y  s tage (figures 1 and  2). 
In  vag ina  of all t r ea t ed  animals,  a s t r ik ing  chera t in iza t ion  
of the  more  superficial  cells was observed.  Similar modi-  
f icat ions of the  e n d o m e t r i u m  and  vag ina  have  been 
descr ibed af ter  es t rogen admin i s t r a t ion  4-, .  
The F S H  ceils of the  adenohypophys i s  increased in size 
as ear ly  as 24 h af ter  zeranol  inject ion,  the i r  cy top la sm 
showed a s t rong  green reac t ion  wi th  Ha lmi ' s  me thod .  On 
the  o the r  hand ,  STH, LTH,  ACTH, T S H  and gonado-  
t ropic  L H  ceils did no t  show any  clear modif icat ion.  
In  t h e  F S H  cells a t  the  u l t r a s t ruc tu ra l  level, numerous  
sec re to ry  dense granules  (2400 It in d iameter)  were seen 
in the  cent ra l  and  per iphera l  regions of the  cy toplasmic  
re t ieu lum among  the  secre tory  granules.  The Golgi ap- 
p a r a t u s  was s l ight ly  enlarged and  exocytos is  poor. These 
changes  suggest  t h a t  in the  F S H  cells the  ab i l i ty  to  
synthes ize  the  specific p ro d u c t  was associa ted  wi th  an in- 
h ib i ted  expuls ive  capac i ty  of the  ma te r i a l  accumula ted  
in to  the  secre tory  granules.  In  conclusion,  our da t a  
d e m o n s t r a t e  t h a t  the  changes  induced  b y  zeranol  on b o t h  
mice e n d o m e t r i u m  and ad en o h y p o p h y s i s  are similar  to 
those  observed  af ter  es t rogen t r e a t m e n t  7-10. 
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Fig. 1. Uterus of control mouse. • 30. 

Fig. 2. Uterus of mouse at the prepuberal stage sacrificed after treat- 
ment with 100 y/ce of zeranol daily for a period of 6 days. In the 
tunica mucosa, gross edema with glandular tubules, mostly tortuous, 
are seen. • 25. 

Fig. 3. Adenohypophysis of mice at the prepuberal stage sacrificed 
after treatment with 50 ~/cc of zeranot. The gonadotropic FSH 
cells show numerous secretory dense granules. LH = Gonadotropie 
luteotropie cells. STH = Somatotropie cells. • 8000. 


