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Ultrastructure of Retinal Vessel in Retinoblastoma 

A l t h o u g h  severa l  descr ip t ions  of the  f ine s t r u c t u r e  of 
n o r m a l  h u m a n  re t ina l  vessels  h a v e  been  publ i shed1 ,  ~ 
t he  pa tho log ic  cond i t ions  of r e t ina l  vessels h a v e  n o t  been  
ex tens ive ly  s tud ied  8. The  p r e sen t  p a p e r  is a r e p o r t  on  
t he  u l t r a s t r u c t u r e  of r e t i na l  vessels in  r e t i n o b l a s t o m a .  

The  t u m o r  t i ssue  of r e t i n o b l a s t o m a  was t a k e n  f rom a 
21-month -o ld  boy.  I m m e d i a t e l y  a f t e r  enuc lea t ion ,  t h e  
eyes were opened  a n d  disclosed t h e  w h i t e  t u m o r  masses  
nea r ly  f i l l ing t h e  v i t r eous  body .  Pieces of t u m o r  t i ssues  
each  a b o u t  l m m  ~ in size were f ixed in 1% o s m i u m  
t e t r o x i d e  buf fe red  w i t h  W h i t e ' s  saline.  Af ter  d eh y d ra t i on ,  
t h e  t i ssues  were e m b e d d e d  in E p o n  812 a n d  sect ioned.  
Sect ions  were s t a i n ed  w i t h  lead c i t r a t e  a n d  t h e n  exam-  
ined  in our  RCA-3G e lec t ron  microscope.  

Blood  vessels in  t h e  t u m o r  mass  were  of va r ious  sizes: 
some were r e m a r k a b l y  large  a n d  o thers  were qu i t e  small .  
I n  general ,  t h e  d i a m e t e r s  of t h e  l u m e n  r a n g e d  f rom 16 
to 34 ~. T h e  l u m i n a  of t h e  vessels were l ined  w i t h  a 
single layer  of endo the l i a l  ceils. A d j a c e n t  to  t h e  endo- 
the l i a l  cells were t h e  b a s e m e n t  m e m b r a n e  an d  i n t r a m u r a l  
per icytes .  The  e n d o t h e l i u m  was qu i te  th in ,  excep t  for t he  
p a r t  of t h e  cell t h a t  c o n t a i n e d  t h e  nucleus.  Golgi  com- 
plex, endop lasmic  re t i cu lum,  a n d  m i t o c h o n d r i a  could be  
ident i f ied  in  t h e  endo the l i a l  cy top lasm.  P i n o c y t o t i c  
vesicles were numerous .  T e r m i n a l  ba r s  were found  nea r  
t h e  endo the l i a l  j unc t ion .  A few vil l i  p ro jec ted  f rom the  
e n d o t h e l i u m  surface t o w a r d  t h e  vessel  lumen .  T h e  base-  
m e n t  m e m b r a n e  ex t e rna l  to  t h e  pe r i cy tes  o f ten  was 
q u i t e  th ick ,  whereas  t h e  b a s e m e n t  m e m b r a n e  of t h e  
e n d o t h e l i u m  was  t h inne r .  T h e  s t r i k ing  fea tu re  of t h e  
endo the l i a l  ceils was  t h e  presence  of m e m b r a n o u s  info ld ing  
(Figure).  These  infoldings,  w h i c h  d i sp layed  a complex  
sys tem,  were connec ted  w i t h  plasma, m e m b r a n e .  Such  
in fo ld ing  increases  the. a rea  of t h e  p l a s m a  m e m b r a n e  of 
t h e  cell, a n d  i t  m a y  fac i l i t a te  t h e  t r a n s p o r t  of m a t e r i a l  
in to  or o u t  of t h e  cells. Vacuoles  or e l e c t r o n - e m p t y  areas  
were also seen in b e t w een  t h e  info ld ing  m e m b r a n e s .  

Rdsumd. Les va i s s eaux  de la r6 t ine  h u m a i n e  dans  la 
r 6 t i n o b l a s t o m a  c o n t i e n n e n t  les cellules endoth61iales,  les 
p6ricytes ,  e t  les m e m b r a n e s  de la base.  Quelques  vi l losi t6s 
pous sen t  ~ l a  surface  endoth61iale  vers  le va i sseau  du  
lumen .  Les ba r r e s  t e r m i n a l e s  se t r o u v e n t  pros de la 
j o n e t i o n  endoth61iale.  An  n i v e a u  des cellules endo th6-  
liales on  observe  u n  g r a n d  n o m b r e  des repl is  mem-  
b raneux .  
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An electron micrograph of human retinal vessels in retinoblastoma 
showing membranous infoldings (F) in the endothelial cells. BM, 
basement membrane; M, mitoehondrion; P, perieytes; T, terminal 
bar. • 10,000. 
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Suppression of Carcinogen-Induced Rat Mammary Tumor Formation by Actinomycin D 

R a t  m a m m a r y  g land  a n d  mouse  sk in  cancer  can  be  
induced  b y  t he  polycycl ic  h y d r o c a r b o n ,  7, 12-d imethy l -  
b e n z ( e ) a n t h r a c e n e  (DMBA)] ,  2. A c t i n o m y c i n  D app l ied  
local ly  i nh ib i t s  D M B A - i n d u c e d  sk in  tumor igenes is ,  a n d  
th i s  i n h i b i t i o n  is a c c o m p a n i e d  b y  reduced  syn thes i s  of 

DNAK I n  addi t ion ,  I ) M B A  inh ib i t s  r a t  m a m m a r y  g land  
D N A  a n d  1RNA syn thes i s  4, whi le  p r e l i m i n a r y  e x p e r i m e n t s  
in  th i s  l a b o r a t o r y  h a v e  shown  an  i n h i b i t i o n  b y  ac t ino-  
m y c i n  D of 3 H - t h y m i d i n e  i n c o r p o r a t i o n  in to  t o t a l  m a m -  
m a r y  g land  DNA;  W i t h  th i s  i n f o r m a t i o n  a t  h a n d  we 
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induced  m a m m a r y  t u m o r s  in  Sprague  Dawley  rats ,  us ing  
i n t r a v e n o u s  D M B A  accord ing  to  t h e  HuaGizvs 5 procedure ,  
and  in para l le l  e x p e r i m e n t s  a d m i n i s t e r e d  25 ~,g of ac t ino-  
m y c i n  D i.p. 20 m i n  before,  a f t e r  or s i m u l t a n e o u s l y  w i t h  
t he  carc inogen.  

R a t s  t h a t  rece ived  D M B A  alone  f i rs t  deve loped  easi ly 
pa lpab le  m a m m a r y  t u m o r s  50 days  l a t e r ;  an i m a l s  sur-  
v i v i n g  cha l lenge  w i t h  b o t h  drugs  ev idenced  fewer such  
t u m o r s  d u r i n g  t he  a r b i t r a r y  per iod  of o b s e r v a t i o n  f rom 
50 to 200 days  (Table).  These  p r e l i m i n a r y  f ind ings  sug- 
gest  t h a t  sys t emic  a c t i n o m y c i n  D a t  leas t  de layed  t he  
a p p e a r a n c e  of pa lpab l e  t umors ,  a n d  in m o s t  a n i m a l s  m a y  
in fac t  h a v e  p r e v e n t e d  t h e i r  deve l opm en t .  R a t s  t h a t  
rece ived  one  or b o t h  drugs  a n d  were sacr i f iced or d ied  
d u r i n g  t he  per iod  s tud ied  a l m o s t  i n v a r i a b l y  showed  
ad rena l  ca lc i f ica t ion  w h e t h e r  pa lpab l e  m a m m a r y  t u m o r s  
were p r e sen t  or not .  A l t h o u g h  the re  is ev idence  t h a t  
a c t i n o m y c i n  D can  d a m a g e  t h e  ad r ena l  g lands  s, h is to logic  
e x a m i n a t i o n  of these  g lands  f rom t h e  f i rs t  3 g roups  of 
r a t s  suggests  t h a t  t h e  d rug  d id  no t  p r e v e n t  t h e  e v e n t u a l  
r egene ra t i on  of D M B A - d a m a g e d  adrenals .  I n  add i t i on  
we found  no  r e d u c t i o n  in b lood  pressure  m e a s u r e d  
e x t e r n a l l y  w i t h  a s p h y g m o m a n o m e t e r ,  w h e n  r a t s  t r e a t e d  
w i t h  one or b o t h  d rugs  were c o m p a r e d  to normals .  I t  has  
b e e n  r epo r t ed  t h a t  a d r e n a l e c t o m y  enhances  t he  g r o w t h  
of 3 - m e t h y l c h o l a n t h r e n e - i n d u c e d  r a t  m a m m a r y  cancer  7, 
c o n s e q u e n t l y  ad r en a l  d a m a g e  and  i m p a i r e d  r egene ra t i on  
m i g h t  h a v e  been  expec ted  to  f u r t h e r  t h e  d e v e l o p m e n t  of 
m a m m a r y  cancer .  I t  has  also been  s h o w n  t h a t  adre-  
n a l e c t o m y  does no t  s ign i f i can t ly  af fec t  t he  inc idence  of 
th i s  ca rc inogen- induced  r a t  m a m m a r y  t u m o r  s . 

E x a m i n a t i o n  of t h e  es t rous  cycles in  r a t s  f rom all 
g roups  b y  t h e  P a p a n i c o l a u  t e c h n i q u e  fai led to revea l  a n y  
a b n o r m a l i t y .  A d m i n i s t r a t i o n  of D M B A  did no t  a l t e r  t he i r  
f r equency  9, a n d  a d m i n i s t r a t i o n  of a c t i n o m y c i n  D as 

descr ibed  does n o t  a p p e a r  to  do so ei ther .  This  suggests  
t h a t  w h e n  r a t s  were cha l lenged  w i t h  b o t h  D M B A  a n d  
a c t i n o m y c i n  D, p i t u i t a r y - o v a r i a n  func t i on  was  no t  dras-  
t i ca l ly  impa i red .  This  f u r t h e r  impl ies  t h a t  in  all g roups  
F S H ,  L H  a n d  poss ib ly  p ro l ac t i n  are p r e sen t  in  suff ic ient  
a m o u n t s  to  s u p p o r t  t he  es t rous  cycle. There  is ev idence  
t h a t  for 5 m o n t h s  a f t e r  D M B A  a d m i n i s t r a t i o n  no  signifi- 
c a n t  change  in p i t u i t a r y  we igh t  or h i s to logy  occurs  ~0; in  
add i t i on  a c t i n o m y c i n  D a p p a r e n t l y  does n o t  easi ly  cross 
t he  b lood b r a i n  ba r r i e r  s . The  gain  in we igh t  of an ima l s  
in  Groups  I - V  lagged b e h i n d  u n t r e a t e d  controls ,  b u t  
s t a t i s t i ca l  dif ferences  a m o n g  t r e a t e d  g roups  were no t  
found.  Thus  t h e r e  is r eason  to  be l ieve  t h a t  severa l  of t h e  
p r i m a r y  endocr ine  o rgans  t h a t  inf luence  r a t  m a m m a r y  
t u m o r  d e v e l o p m e n t  were no t  p r e v e n t e d  f rom ach iev ing  
or m a i n t a i n i n g  essent ia l ly  n o r m a l  f u n c t i o n  b y  chal lenge 
w i t h  e i the r  one or b o t h  drugs.  

W h e t h e r  t he  m a m m a r y  g land  is t he  p r i m a r y  s i te  of 
i n t e r a c t i o n  w i t h  a c t i n o m y c i n  D or is secondar i ly  a f fec ted  
due  to  some more  f u n d a m e n t a l  effect  a t  a n o t h e r  site(s) 
is no t  cer ta in .  Fo r  reasons  presen ted ,  n e i t h e r  t he  p i t u i t a ry ,  
ad rena l s  nor  ovar ies  seem to be  t he  s i te  of th i s  h y p o t h e t i c a l  
effect  12. 

Zusammen/assung. S p r a g u e - D a w l e y - R a t t e n ,  die eine 
k o m b i n i e r t e  B e l a s t u n g  m i t  7, 1 2 : D i m e t h y l b e n z ( e ) a n t h r a -  
zen u n d  A k t i n o m y z i n  D i iber leben,  weisen eine d ra s t i s ch  
e rn iedr ig te  t a s t b a r e  T u m o r i n z i d e n z  auf. Kon t ro l t t i e r e  
e rh i e l t en  n u t  dos Karz inogen .  
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Incidence of palpable mammary tumors in treated rats, observed 
from 50 to 200 days after treatment 

Group Agent Total Tumors Tumor 
number incidence 

(%) 

I DMBA 13 13 100 
II AD 21 6 28 
III DA 20 5 25 
IV S 9 2 22 
V A 9 0 0 

Rats were obtained from the Sprague Dawley Company of Madison, 
-Wisconsin, and maintained on Rockland mouse/rat diet and water 
ad lib. AD, aetinomycin D 20 min before DMBA; DA, the reverse 
order; S, DMBA followed by Aetinomycin D within 1 min; A, 25 ~tg 
of Actinomycin i.p. The period of observation from 50-200 days 
was chosen for convenience. Rats treated with both agents exhibited 
an enhanced mortality during the first 5-30 days after challenge, in 
accord with reports of increased sensitivity of adrenaleetomized rats 
to Actinomyein D I1. 
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Evolut ion  de l '~pith~l ium gastr ique  isol~ de son  m ~ s e n c h y m e  et cultiv~ in vitro au contact  du foie 

Associ6 au foie d ' e m b r y o n s  de Pou le t  e t  de Lap in ,  
l '@i th61 ium gas t r ique  de foetus  de L a p i n  se t r a n s f o r m e  
p r o f o n d 6 m e n t  1 3. Apr~s 6 jours  de cul ture ,  il encercle  
une  v6sicule v ide  bord~e d ' u n  mince  feuil let  @ith61iat  
monoce l lu la i re  e t  d i scon t inu .  

Les t echn iques  de co lo ra t ion  classiques utilis6es, ne  
nous  p e r m e t t e n t  pas  d ' 6va lue r  la p a r t  de responsab i l i t6  
des 2 t ypes  de cellules, gas t r iques  et  h @ a t i q u e s ,  dans  le 
d6 rou l emen t  des ph6nomgnes  observ6s.  Or, LE DOUARI~ 
e t  BARQ 4 m o n t r e n t  que dons  les cos d ' a ssoc ia t ions  de 


