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b lock  of D N A  synthes is ,  as well  as a de layed  cell dea th ,  
is revea led  b y  t he  progress ive  decrease  of D N A  con ten t .  

These  effects  of K2Cr20 7 on D N A  syn thes i s  in  B H K  
cu l tu res  are conf i rmed  b y  t he  va lues  for 3H-dT incor-  
p o r a t i o n  in to  D N A  on ly  a f t e r  10 .8 M a n d  10-~ M t r ea t -  
men t s ,  whi le  t h e  i n t e r m e d i a t e  doses, w h i c h  h a v e  been  
shown e i the r  to  i nh i b i t  D N A  syn thes i s  (10-~ M) or to  
leave i t  una f fec ted  (10 -5 M), lead to  a cons iderab le  in- 
crease of D N A  specific ac t iv i t i es  (Figure 2B).  T he  dis- 
c r e p a n c y  be tween  t he  two sets of d a t a  can  be overcome 
b y  t a k i n g  in to  a c c o u n t  t he  fac t  t h a t  K2CrzO 7 also in te r -  
feres w i t h  3H-dT u p t a k e  in to  t he  in t r ace l lu l a r  pool, t h a t  
is s t i m u l a t i n g  i t  w h e n  used a t  c o n c e n t r a t i o n s  h igher  t h a n  
10 -* M (Figure 2A). D N A  specific a c t i v i t y  changes  are 
the re fore  induced  (Figure 2B) which  do n o t  d i r ec t ly  
depend  on  t he  ac tua l  D N A  syn thes i s  ra tes .  

Since t h e  in t r ace l lu la r  pool  becomes  s a t u r a t e d  w i t h  
~H-dT in a m u c h  sho r t e r  t i m e  t h a n  our  i n c u b a t i o n  
t i m e  le, t he  D N A  specific ac t iv i t ies  h a v e  b e e n  no rma l i zed  
b y  d iv id ing  t h e i r  or ig inal  va lues  b y  t he  co r re spond ing  
3H-dT specific act ivi t ies .  Such no rma l i zed  va lues  (Fig- 
ure  2C) the re fo re  express  t he  ac tua l  r a t e s  of 3H-dT in- 
co rpo ra t i on  in to  D N A  a n d  r ep re sen t  t he  ne t  levels of t he  
D N A  syn thes i s  a f te r  K~Cr207 t r e a t m e n t .  B y  th i s  proce-  
dure,  i t  becomes  ev i den t  t h a t  t he  D N A  syn thes i s  inh ib i -  
t i on  induced  b y  p r o t a s s i u m  d i c h r o m a t e  is a l m o s t  com- 
ple te  a n d  i r revers ib le  w h e n  cells are  exposed  to  10 .3 M 
concen t r a t i ons ,  whi le  on  t h e  o t h e r  h a n d  i t  is more  or less 
p r o n o u n c e d  and  revers ible ,  accord ing  to  t he  d u r a t i o n  of 
t r e a t m e n t ,  w h e n  10 -~ M c o n c e n t r a t i o n s  are used. This  
effect  on  D N A  dup l i ca t i on  can  be  a t t r i b u t e d  to t he  ac t ion  

of r educed  t r i v a l e n t  c h r o m i u m ,  as th i s  r ep resen t s  t h e  
on ly  c h r o m i u m  ox ida t i on  s t a t e  p r e sen t  inside t he  cell 
even  a f t e r  t r e a t m e n t  w i t h  h e x a v a l e n t  c h r o m i u m  com- 
p o u n d s  la, 17. Moreover ,  D N A  syn thes i s  i nh ib i t i on  is t h e  
p r i m a r y  c h r o m i u m  effect  on  cell mac romolecu l a r  syn-  
theses,  s ince h ighe r  K2Cr~O 7 doses or longer  exposures  
are requ i red  to  reduce  R N A  a n d  p ro t e in  syn theses  to  
c o m p a r a b l e  levels la. 

The  p r e s e n t  resu l t s  p o i n t  ou t  t h a t  p o t a s s i u m  dichro-  
m a t e  also i n d e p e n d e n t l y  affects  aH-dT inco rpo ra t i on  
in to  t he  in t r ace l lu l a r  pool, inc reas ing  i ts  u p t a k e  across 
t h e  p l a s m a  m e m b r a n e  and  t h e r e b y  p roduc ing  h igher  
3H-dT specific act iv i t ies .  Th i s  effect  is n o t  obse rved  
a f t e r  t r e a t m e n t  w i t h  t r i v a l e n t  c h r o m i u m  c o m p o u n d s  17 
and  is mos t  p r o b a b l y  re la ted  to  t he  oxidiz ing ac t ion  of 
h e x a v a l e n t  c h r o m i u m  on t he  p l a s m a  m e m b r a n e ,  wh ich  
leads to  coo rd ina t i on  complexes  d i rec t ly  invo lv ing  cell 
l igands.  As in t he  p r e sen t  e x p e r i m e n t a l  cond i t ions  po tas -  
s ium d i c h r o m a t e  does no t  i nh ib i t  endogenous  nuc leo t ide  
synthes is ,  un labe l l ed  t h y m i d i n e  c o n c e n t r a t i o n  in t h e  
in t r ace l lu la r  pool  t h u s  r e m a i n i n g  u n c h a n g e d  is, t h e  ob-  
served  increase  in aH-dT specific a c t i v i t y  seems to be  
due  to a n  ac tua l  s t i m u l a t i o n  of t he  m e c h a n i s m s  respon-  
sible for nuc leos ide  t r a n s p o r t  across t he  p l a s m a  m e m -  
b r a n e  is. 
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Summary. I t  is conc luded  t h a t  p h o t o p e r i o d  ha s  l i t t l e  d i rec t  effect  on  t he  mi to t i c  a c t i v i t y  or morpho log ica l  d e v e l o p m e n t  
of t h e  p inea l  p a r e n c h y m a l  cell of t he  r a t  in  t he  ear ly  p o s t n a t a l  per iod.  

If  r a t s  are b l inded,  d e v e l o p m e n t  of gonads  is i m p e d e d  
in i n t a c t  an ima l s  b u t  n o t  in p inea lec tomized  an i ma l s  2. 
Th i s  ind ica tes  t h a t  p inea l  func t ion  is in f luenced  b y  t h e  
presence  or absence  of l ight .  A t  b i r th ,  t he  r a t  p inea l  is 
n o t  comple t e  in  i ts  deve l opm en t ,  since m i t o t i c  a c t i v i t y  
of p a r e n c h y m a l  ceils iS sti l l  occurr ing  3, p a r e n c h y m a l  ceils 
h a v e  n o t  r eached  t h e i r  full  size 4 a n d  do n o t  h a v e  t h e i r  
full c o m p l e m e n t  of enzym es  5-7. T he  fol lowing e x p e r i m e n t  
was  pe r fo rmed  to  d e t e r m i n e  w h e t h e r  or n o t  cond i t ions  
of l igh t ing  could inf luence  some of the  a n a t o m i c a l  aspects  
of p inea l  g l and  m a t u r a t i o n  in t h e  i m m e d i a t e  p o s t n a t a l  
pe r iod  in t h e  ra t .  

Materials and methods. N e w b o r n  a lb ino  r a t s  a n d  t h e i r  
m o t h e r s  were exposed  to  one of 3 l igh t ing  cond i t ions :  
n o r m a l  (12 h of l igh t ;  12 h of da rk ) ;  c o n t i n u o u s  l igh t  
(24 h of l ight)  or d a r k  (1 h of l igh t ;  23 h of dark) ,  All  
rooms were air  cond i t ioned  (25-26~ a n d  food a n d  
w a t e r  were p r o v i d e d  ad  l i b i t um.  T r i t i a t e d  t h y m i d i n e  
was in jec ted  i n t r a p e r i t o n e a l l y  a t  a dosage of 0.5 ~C/g 
b o d y  we igh t  on  d a y  1, 7, 14 or 21. R a t s  were kil led 6 h, 
7 or  14 days  a f t e r  in jec t ion .  A t  e u t h a n a s i a  t he  p inea l  
g l and  was  f ixed in B o u i n - H o l l a n d e  f ixa t ive  for 24 h 
a n d  t h e n  processed for  pa ra f f in  sec t ion ing  a t  5 microns .  
The  sect ions  were d ipped  in K o d a k  N T B 2  l iquid  emuls ion  
for a u t o r a d i o g r a p h y ,  exposed for 6-8  weeks, deve loped  
a n d  t h e n  s t a ined  in h e m a t o x y l i n .  

Over  6000 cells f rom sect ions  t h r o u g h  t he  midd le  of 
each  p inea l  g l and  were s tud ied  to  d e t e r m i n e  t he  pe rcen t -  
age of p a r e n c h y m a l  cells l abe led  w i t h  t r i t i u m  and  t h e  
p e r c e n t a g e  of p a r e n c h y m a l ,  neurogl ia l ,  endo the l i a l  a n d  
e p e n d y m a l  cells p resen t .  B y  c o u n t i n g  t h e  n u m b e r  of 
p a r e n c h y m a !  cells in  10 ocular  g r id  fields a n d  using t he  
p e r c e n t a g e  of p a r e n c h y m a l  cells p resen t ,  a r o u g h  e s t ima te  
of t he  ave rage  p a r e n c h y m a l  cell size was de te rmined .  
Resul t s  were t e s t e d  for s ignif icance us ing  unpa i r ed  
S t u d e n t ' s  t - tes t  and  cor re la t ion  coefficients.  

Results. R a t  pups  k e p t  in  t h e  d a r k  showed  the  be s t  
we igh t  ga in  a n d  b y  d a y  14 were  s ign i f i can t ly  (p < 0.01) 
heav ie r  t h a n  pups  f rom t h e  o t h e r  groups.  P u p s  k e p t  in 
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c o n s t a n t  l igh t  were s ign i f ican t ly  (p < 0.02) l igh te r  in  
b o d y  we igh t  a t  d a y  7 t h a n  n o r m a l  pups .  No s igni f ican t  
differences  in b o d y  we igh t  r e m a i n e d  a t  d a y  21. 

The  p e r c e n t a g e  of p a r e n c h y m a l  cells l abe led  w i t h  3H- 
t h y m i d i n e  6 h a f t e r  i n j ec t ion  was 6 .61% a t  d a y  1, 1 .16% 
a t  d a y  7, 0 .52% a t  d a y  14 and  0 .10% a t  d a y  21 for n o r m a l  
animals .  D a t a  f rom t h e  d a r k  a n d  l igh t  g roups  were n o t  
s ign i f i can t ly  dif ferent .  Resul t s  f rom an i m a l s  ki l led 6 to  
14 days  a f t e r  in j ec t ion  s u b s t a n t i a t e d  t he  fac t  t h a t  mi to t i c  
a c t i v i t y  con t inued ,  b u t  decreased  w i t h  age. 

The  p e r c e n t a g e  of p a r e n c h y m a l  cells in  t he  p inea l  
g land  decreased  s ign i f ican t ly  (p < 0.001) f rom 98.44% 
a t  d a y  1 to  96.62% a t  d a y  21 for n o r m a l  pups .  The re  
were no  s ign i f ican t  differences b e t w e e n  groups.  T h e  per-  
cen tage  of nenrogl ia l  (normal,  p < 0.01; dark ,  p < 0.02; 
l ight,  p < 0.05) and  endo the l i a l  (normal,  p < 0.01; dark ,  
p < 0.001; l ight ,  p < 0.01) cells increased  s ign i f i can t ly  
w i th  t ime,  b u t  a s ign i f ican t  increase  in e p e n d y m a l  cells 
occur red  on ly  in t he  d a r k  group  (p < 0.001). 

P a r e n c h y m a l  cell a rea  increased  in all groups,  b u t  some 
differences  in t i m i n g  occurred.  Fo r  n o r m a l  animals ,  a 
s u d d e n  a n d  s ign i f ican t  (p < 0.01) increase  occur red  be-  
tween  d a y  7 and  14. F o r  r a t s  in t he  d a r k  group,  s ign i f ican t  
increases  in  size occur red  be t w een  day  1 and  7 (p < 0.02) 
and  b e t w e e n  d a y  14 and  21 (p < 0.05). Fo r  r a t s  k e p t  in 
c o n s t a n t  l ight,  no change  in size of p a r e n c h y m a l  cells oc- 
cur red  f rom d a y  1 to 7, b u t  s igni f icant  increase  occur red  
be tween  d a y  7 and  14 (p < 0.02) and  d a y  14 and  21 
(p < 0.01). On d a y  7 p a r e n c h y m a l  cells of t he  d a r k  group  
were s ign i f i can t ly  larger  t h a n  those  of t he  l igh t  g roup  
(p < 0.01) and  a t  d a y  14 the  p a r e n c h y m a l  cells of t he  
l ight  g roup  were s ign i f ican t ly  smal ler  t h a n  those  of the  
n o r m a l  g roup  (p < 0.05). 

Discussion. KERENYI a n d  VON WESTARp8 showed t h a t  
c o n s t a n t  da rknes s  de layed  t he  t r a n s f o r m a t i o n  of t he  pi- 
neal  g l and  of r abb i t s ,  ba sed  on  morpho logy .  Our  resu l t s  
us ing  r a t s  ind ica te  t h a t  n e i t h e r  long or s h o r t  p h o t o p e r i o d s  
could s ign i f ican t ly  a l t e r  t he  p o s t n a t a l  m i t o t i c  a c t i v i t y  of 
p inea l  p a r e n c h y m a l  cells or t he  pe rcen t ages  of pa ren -  
chymal ,  neurogl ia l ,  endo the l i a l  a n d  e p e n d y m a l  cells f rom 
normal .  The  p a r e n c h y m a l  cell a rea  f rom r a t s  in t h e  d a r k  
g roup  were increased  a t  d a y  7 a n d  for r a t s  in  t h e  l igh t  
g roup  were decreased  a t  d a y  14, b u t  no  s ign i f ican t  dif-  
ferences were found  on  d a y  21. W e  conc lude  t h a t  l e n g t h  
of pho tope r iod  ha s  l i t t le  d i rec t  effect  on t he  morpho log ica l  
m a t u r a t i o n  of t he  r a t  p inea l  g l and  in t he  ear ly  p o s t n a t a l  
per iod,  since t h e  di f ferences  seen could be  the  r e su l t  of 
a l t e r a t i ons  in t he  b o d y  we igh t  gain.  

However ,  t he  s ign i f ican t  differences  in t he  b o d y  we igh t s  
of t he  pups  in t he  d i f fe ren t  g roups  seems to  ind ica te  t h a t  
pho tope r iod  has  a r ap id  and  m a r k e d  effect  on l a c t a t i o n  
of t he  m o t h e r  r a t s  in  t he  i m m e d i a t e  p o s t p a r t u m  per iod  
and  t h a t  th i s  m a y  be  a t ime  w h e n  t he  p inea l  bes t  shows 
i ts  con t ro l  of a h o r m o n a l  p a t h w a y .  

The  decrease  in we igh t  gain  of pups  in t h e  d a r k  g roup  
be tween  d a y  14 a n d  21 m a y  ind ica t e  t h a t  t he  d r a m a t i c  
i nh ib i t i on  of g r o w t h  h o r m o n e  p r o d u c t i o n  and  release b y  
t he  p i t u i t a r y  g land  in b l inded  r a t s  shown b y  SORRENTINO, 
t~EITER and  SCHALCH 9 for y o u n g  r a t s  m a y  s t a r t  as ea r ly  
as d a y  14. 
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Summary .  The a u t h o r s  e x t r a c t e d  and  p a r t i a l l y  pur i f ied  a pool  of an t igens  f rom p r i m a r y  b r e a s t  ca rc inomas .  The  an t i -  
gens r e sponded  to a n t i - C E A  a n t i b o d y  in a r a d i o i m m u n o a s s a y  (R. I. A.) and  were n o t  de t ec t ed  in n o n - t u m o r a l  b r e a s t  
t issues used as controls .  Ant i se ra  were o b t a i n e d  b y  i m m u n i z i n g  rabb i t s .  

Introduction. i n  over  1000 cases inves t iga ted3 ,  4 b y  our  
d i rec t  R . I . A .  of p l a s m a  c a r c i n o e m b r y o n i c  a n t i g e n  
(CEA) 4, 5 in  p a t i e n t s  w i t h  m a l i g n a n t  t u m o r s  di f fer ing in 
t y p e  f rom a d e n o c a r c i n o m a s  of the  gas t roen te r i c  t r ac t ,  
only  18 ou t  of 243 cases gave  pos i t ive  resul ts .  Of these,  
10 were ca rc inomas  of t he  b r e a s t  w i t h  m e t a s t a s i s  (M+). 
No case of a d e n o c a r c i n o m a  of t he  b r e a s t  w i t h o u t  m e t a -  
s tasis  (M0) was posi t ive .  The  an t i gen  used was e x t r a c t e d  
f rom hepa t i c  m e t a s t a s i s  of a d e n o c a r c i n o m a s  of t he  
colon a, 6. 
The  smal l  pe rcen t age  of M+ b r e a s t  c a r c inomas  pos i t ive  
to our  R. I. A. suggests  t h a t  in th i s  p a t h o l o g y  t he  c i rcula t -  
ing an t i gens  show l i t t le  r eac t ion  w i t h  our  a n t i b o d y .  There-  
fore, t he  r e su l t  is pos i t ive  on ly  in the  few cases in wh ich  
the  b lood  level  of these  an t igens  is high.  
A l t h o u g h  no  case of M 0 b r e a s t  c a r c i n o m a  was  pos i t ive  to  
our  R . I . A .  for CEA, we p o s t u l a t e  t h a t  p r i m a r y  t u m o r s  
of th i s  t y p e  m i g h t  h a v e  an t igen ic  d e t e r m i n a n t s  t h a t  
could be  recognized b y  our  an t i body ,  h o w e v e r  low the  
aff in i ty .  I t  will t h u s  be possible  to  use t h i s  a n t i - C E A  

a n t i b o d y  to m o n i t o r  t he  e x t r a c t i o n  and  in i t ia l  pur i f ica-  
t ion  of an t igens  t h a t  are t u m o r - a s s o c i a t e d  w i t h  p r i m a r y  
b r e a s t  ca rc inoma.  
Materials and methods. A pool  of h i s to logica l ly  d i f fe ren t  
p r i m a r y  b r e a s t  c a r c inomas  o b t a i n e d  b y  b iopsy  was used 
(MK). No m e t a s t a t i c  t i ssue  was used, as opposed  to  o t h e r  
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