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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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a u t h o r s  7. Dysp las t i c  or b e n i g n  t u m o r a l  b r e a s t  t i ssue  
ob t a ined  b y  b iopsy  was used as con t ro l  (M). No n o r m a l  
g l a n d u l a r  t issue, h i s to log ica l ly  nega t i ve  g l andu la r  t i s sue  
a t  t he  p e r i p h e r y  of the  b r e a s t  ca rc inoma,  or c o n t r a l a t e r a l  
n o r m a l  g l a n d u l a r  t issue in case of b r e a s t  c a r c i n o m a  was 
used. These  t issues {MK a n d  M) were homogenized ,  
e x t r a c t e d  w i t h  3 M t~2C1 in 5 • 10 -a M s o d i u m - p h o s p h a t e  
buffer ,  p H  7.4, and  t h e n  cen t r i fuged  (45,000 • g for 1 h). 
The  supe rna t e s  were d ia lyzed  e x h a u s t i v e l y  aga ins t  dis- 
t i l led w a t e r  a n d  t h e n  lyophi l ized .  Samples  of t he  r e su l t ing  
c rude  e x t r a c t s  of M K  a n d  M were i n c u b a t e d  w i t h  1251- 
CEA and  abso rbed  6 a n t i - C E A  (goat 23) in o rder  to  ob-  
t a i n  s t a n d a r d  curves  4. Tile c rude  eNtraets  (MK aTld M) 
were r e suspended  in P B S ,  p H  7.2 (0.04 M sod ium-phos -  
p h a t e  + 0.1 M NaC1) a t  a c o n c e n t r a t i o n  of 30 mg/ml .  
1.5 ml  of each  so lu t ion  was pur i f ied  b y  ge l - f i l t ra t ion  on a 
1.5 • 70 cm S e p h a d e x  G-200 co lumn  a n d  e l u t e d  w i t h  
Pt3S,  p H  7.2 (flow r a t e :  4 ml/cm~/h).  T he  p r o t e i n  c o n t e n t  
of each  f r ac t ion  was checked  b y  d e t e r m i n i n g  t h e  a m o u n t  
of a m m o n i a  n i t rogen .  50 tzl of each  f r ac t ion  was assayed  
With ~25I-CEA-anti-CEA. 

S t a n d a r d  i n h i b i t i o n  cu rves  were c o n s t r u c t e d  f rom the  
m o s t  ac t ive  f r ac t ions  14, 15 and  16 of M K  and  f rac t ions  
13, 14, 15 a n d  16 of M us ing  I~sI-CEA and  a n t i - C E A -  
a n t i s e r u m .  The  same f rac t ions  were also assayed  aga ins t  
a n t i - C E A  w i t h  t he  O u c h t e r l o n y  doub le  d i f fus ion tecta- 
n ique .  The  fol lowing 4 pools  were fo rmed  w i t h  wh ich  4 
g roups  of 5 r a b b i t s  each  were i m m u n i z e d :  F M K  (frac- 
t ions  14, 15 a n d  16 of MK),  P M K  (fract ions  11-16,  com- 
p r i s ing  t he  f i r s t  peak) ,  F M  (fract ions  14, 15 a n d  16 of M) 
a n d  f ina l ly  P M  (fract ions  11-16 r ep re sen t i ng  t i le  whoIe 
of t he  f i rs t  peak).  E v e r y  15 days  each  a n i m a l  rece ived  1 ml  
(600 ag/ml)  of an t i gen  emuls i f ied  w i t h  F r e u n d s '  comple te  
a d j u v a n t  i n a p r o p o r t i o n  of 1 : 1. Af t e r  35 days  t he  an t i -  
sera  ( an t i -PMK,  a n t i - F M K ,  an t i -PM,  and  ant i -FM} were 
a s sayed  w i th  the  O u c h t e r l o n y  i m m u n o d i f f u s i o n  t e s t  
aga in s t  all t h e  an t igens  used for t he  i m m u n i z a t i o n .  
Results.  A cons iderab le  p r o p o r t i o n  of t he  I~sI-CEA in the  
125I-CEA-anti-CEA complex  was d isp laced  b y  t he  crude  
M K  e x t r a c t  (figure 1 a) w h e n  a d d i n g  inc reas ing  a m o u n t s  
of an t igen .  On ly  a smal l  p r o p o r t i o n  was d isp laced  b y  the  
c rude  M ex t rac t .  The  cu rve  o b t a i n e d  b y  p lo t t i ng  displace- 
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Fig. la. Standard inhibition curves obtained by incubating le~I-CEA and anti-CEA with serial dilutions of crude MK and M extract. O--Q 
Crude extract from non-tumoral breast tissue (I~{). A--A Crude extract from primary breast carcinoma (MK). Material from a second extrac- 
tion of M �9169 and MK &--A. 

Fig. lb. Standard inhibition curves obtained by incubating 125I-CEA and anti-CEA with serial dilutions of fractions 14, 15 and 16 of MK 
A--A, arid of fractions 13, 14, 15 and 16 of M O--Q after gel filtration on a Sephadex G-200 column. 
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Fig. 2. -- Profile of the elution of crude extracts of MK (A) and M 
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m e n t  as a funct ion  of increasing di lut ion was ve ry  f lat  
and was unchanged  by  the  addi t ion  of larger a m o u n t s  of 
mate r ia l  (up to  1600 vg). Mater ia l  f rom a second ex t rac-  
t ion gave the  same results  (figure l a). F rac t ions  1.4 of 
M K  and M, ob ta ined  by  gel f i l t ra t ion of the  crude  ex t rac t s  
on a Sephadex  G-200 column, had  d i f ferent  opt ical  den-  
sit ies a t  280 n m  (figures 2a and  2b). 
In  the  R. I. A. w i th  an t i -CEA these  f rac t ions  showed dif- 
fe rent  b ind ing  capacit ies.  The m a x i m u m  b ind ing  capac i ty  
for f ract ions  14 and  15 of M K  was 50% and did no t  cor- 
respond  exac t ly  to  t h e  peak  (figures 2a and 2b). The 
s t an d a rd  inhib i t ion  curves show t h a t  the  i mmu n e  re- 
sponse to  125I-CEA-anti-CEA was h igher  for f rac t ions  14, 
15 and 16 of M K  (pooled = FMI()  (figure I b) t h a n  for the  
crude  M K  ex t r ac t  a t  equal  p ro te in  concen t ra t ions  (fig- 
ure 1 a). 
In  cont ras t ,  the  response for f ract ions  13, 14, 15 and 16 
of M (figure I b) was similar to t h a t  of the  crude M ex t r ac t  
(figure la ) .  The curves ob ta ined  for the  f rac t ions  also 
show pla teaus  beginning wi th  the  f i rs t  points .  F rac t ions  
14, 15 and  16 of MK (FMK), the  f i rs t  peak (PMK) ob- 
ta ined  f rom gel f i l t ra t ion on Sephadex  G-200 of M K  and 
the  crude ex t rac t s  of MK and M produced  no precipi ta-  
t ion line when  assayed by  immunodi f fus ion  agains t  un-  
absorbed  (I P4)G and absorbed  (goat 23) an t i -CEA ant i -  
sera. A line was visible, however ,  ob ta ined  when  these  
ant i sera  were assayed agains t  CEA (figures 3a and 3b). 
The prec ip i ta t ion  line was s t rong for the  react ion of ant i -  
P M K  and a n t i - F M K  ant isera  wi th  the i r  an t igens  P M K  
and F M K  (figures 3 c and 3 d) and weaker  for the  react ion 
wi th  an t igens  f rom normal  b reas t  t issue (PM and FM) 
(figures 3c and  3d). No line was visible be tween  the  2 
ant i sera  and CEA. 
Discussion. The failure to d e m o n s t r a t e  the  presence  of 
an t i -CEA crossreact ing antigen(s) in p r i ma ry  breas t  
cancer  ex t rac t s  should p robab ly  be ascr ibed to the  low 
sens i t iv i ty  of the  used methods .  The an t i -CEA cross- 
reac t ing  antigen(s) was, however ,  ob ta ined  f rom liver 
me tas t a ses  of b reas t  cancer.  In th is  case the  grea te r  af- 
f in i ty  of ex t r ac t ed  ant igens  for an t i -CEA would com- 
pensa te  for the  low sens i t iv i ty  of the  me thods  v. In  our 
opinion the  reproducib i l i ty  of the  resul ts  of the  ext rac-  
t ions and immunologica l  and radio immunologica l  assays 
indicate  t h a t  p r imary  breas t  carc inomas  contain  ant i-  
genic d e t e r m i n a n t s  for an t i -CEA t h a t  seem to be absen t  
f rom non- tumora l  b reas t  tissues�9 The immune  response 
of MK af ter  gel f i l t ra t ion was no t  due to in ter ference  
p h e n o m e n a ;  in fact  the  h ighes t  immunologica l  ac t iv i ty  
was found in the  descending por t ion of the  f i rs t  peak. 
E v e n  when using unabsorbed  ant i -CEA,  the  Ouch te r lony  
double  diffusion tes t  did no t  reveal  an t igens  t h a t  were 
de tec tab le  by  R. I. A. On the  o ther  hand ,  in the  Ouchter -  
lony test ,  CEA did not  resul t  in a p rec ip i t a t ion  line wi th  
unabsorbed  a n t i - P M K  and a n t i - F M K  antisera.  These 
all t isera po in t  to a d is t inc t ion  be tween  their  an t igens  and 
those  of normal  tissue. 

Fig. 3. Ouchterlony immunodiffusion pattern, a absorbed anti-CEA 
(goat 23) ; b unabsorbed anti-CEA (I P4). Both antisera~(7)~produced 
one major and one minor line when assayed against pure (1) or crude 
(4) CEA. No reactions were observed for the crude extracts MK (2) 
and M (3), and of MK purified by gel filtration PMK (5), FMK (6). 
c unabsorbed a.nti-PMK; d unabsorbed anti-FM K. Both autisera (2, 
3} produced one major line when assayed against their respective an- 
tigens, PMK {C 1) and FMK {D 1), and one minor hne when assayed 
against normal antigens PM (C 4) and FM (D 4). 7 T. Kuo, J. Rosai and T. \u Tillack, Int. J. Cancer 12, 532 (1973). 


