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actual ly  exposed to 400 R of X- i r rad ia t ion  while the  
control  group received only sham exposure.  The Figure  
shows the  average  dai ly  liquid consumpt ion  of these  2 
groups. F r o m  the  upper  graph  one observes  a difference 
of abou t  35% be tween  dai ly wa te r  and  sacchar in  con- 
sumpt ion .  The animals  in this  group def in i te ly  prefer  
sodium sacchar in  solut ion to pla in  t ap  wa te r  as usually 
observed.  In  t he  lower graphs,  however ,  th i s  t r end  is jus t  
reversed.  The average dai ly wa te r  consumpt ion  exceeds 
t h a t  of sodium sacchar in  a lmos t  2 to  1. 

SCARBOROUGH and 1V[cLAuRIN x3 have  repor ted  t h a t  
sacchar in  solutions,  when  in jec ted  i.p. pr ior  to  rad ia t ion  
exposure,  does not  produce  a condi t ioned  aversion.  
Nei ther  have  we observed any  avoidance  when  H=O2, a 
conf i rmed radiolyt ic  p roduc t  of i r rad ia ted  solutions,  was 
in jec ted  into the  per i toneal  cav i ty  of tile animals .  Since 
over  a decade  ago when the  f i rs t  inves t iga tors  repor ted  
t h a t  in format ion  could be t ransferred,  a number  of experi-  
m e n t s  have  been per fo rmed  bu t  a conclusive demons t ra -  
t ion is still ye t  to  be presented.  New models  were offered 
to explain the  possible mechan i sm of ' i n fo rmat ion '  or 
' learning '  t ransfer ,  ranging f rom the  idea t h a t  neurons  
m a y  have  high chemical  specifici ty ~4 to  e lect ron-micro-  
scope evidence of the  exis tence of in t r a synap t i c  pro te in  
f i l ament  ~5. 

The learning and/or  behaviora l  aspec t  of post - i r radia-  
t ion aversion in mice is still being quest ioned.  W h e t h e r  
the  effect  of i r radia t ion  really changes  the  compos i t ion  of 
the  bra in  in the  animals  t ra ined  to prefer  sodium sac- 
charin is a difficult  ques t ion  to answer.  P32-1abeled RNA,  
according to LUTTGES et  al. 1G, was not  t raceable  in the  
brain  af ter  i.p. in ject ion;  and nucleic acid ex t r ac t ed  from 
the  brains  of t ra ined  animals  does no t  produce  ' t r ans fe r  of 
learning '  when  injected i.p. or in t raventr icular ly .  REINIS 17, 
however,  found signif icant  ' t r ans fe r  effect '  by  i.p. injec- 
t ion of brain  extracts .  As we men t ioned  earlier, we are 

still ve ry  far f rom being in a posi t ion where we can offer 
any acceptable  hypothes i s .  

Zusammen/assung. Man kann  ~(post-irradiatiom~-be- 
d ingtes  Ab lehnungsve rha l t en  indi rekt  herbei fuhren,  in- 
dern m a n  Hi rngewebe  yon  abger ich te ten  MAusen in den 
Pe r i tonea l raum der  unabge r i ch t e t en  Mause injiziert .  Die 
(~Empf~nger~ ve rha l t en  sich, als seien sie se lbs t  d e m  
Sacchar inbevorzugungs-Tes t  und  anschl iessend ionisie- 
render  Bes t r ah lung  ausgese tz t  worden.  Wir  h a b e n  zur 
Zeit noch keine s t ichhal t ige  Erkl~Lrung fiir diese interes-  
sante  Beobach tung .  
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Effects  of E r g o c o r n i n e  and 2 - B r - a - E r g o k r y p t i n  (CB-154) on  the  F o r m a t i o n  of M a m m a r y  H y p e r -  
p las t ic  A lveo lar  N o d u l e s  and the P i tu i tary  Pro lac t in  Leve ls  in Mice 

Several investigations have demonstrated that ergo- 
cornine suppresses deciduoma formation I and implanta- 
tionl, terminates pseudopregnancy2, earl), pregnancy2 
and lactation 3, inhibits the growth of prolactin responsive 
carcinogen-induced mammary tumor 4 and causes endo- 
genous estrogen-progesterone imbalance 6. The other ergot 
alkaloids, ~-ergokrypt in  and 2-Br-~-ergokrypt in  (CB-154), 
were also r epor ted  to  inhibi t  fer t i l i ty  and  lac ta t ion  in 
ra tK SHELESNYAK 7 found t h a t  the  p regnancy  was pro-  
t ec ted  agains t  ergocornine interference by  the  addi t iona l  
t r e a t m e n t  of prolact in .  AII these results  infer t h a t  these  
ergot  alkaloids would inhibi t  the  anter ior  p i tu i t a ry  
secretion. 

I t  is well known t h a t  hyperp las t i c  alveolar  nodules  
(HAN) of the  m a m m a r y  gland in mice represen t  the  pre- 
neoplas t ic  s ta te  in m a m m a r y  tumorigenes is  and t h a t  
prolac t in  has a p r o m i n e n t  role in the  fo rmat ion  of H A N  8. 
The presen t  expe r imen t  was carried out  in order  to invest i-  
gate  whe the r  or not  ergocornine and CB-154 suppress  the  
format ion  of HAN,  and the  p i tu i t a ry  pro lac t in  levels of 
these  ergot alkaloids t r ea t ed  mice were also de te rmined .  

21~raterials and methods. Animals  used were 7- to  8- 
mon th -o ld  mul t ipa rous  female mice of C3H/He  s t rain 
more  t h a n  1 m o n t h  af ter  the  last  lactat ion.  They were 
divided into 3 groups consis t ing of 10-11 mice each. 

Groups  I and I I  were  given s.c. in ject ions  of 0.2 nag of 
ergocornine me thanesu l fona t e  and CB-154 suspended  in 
0.1 mI of physiological  saline dai ly for 20-23 days,  re- 
spect ively.  Group I I I  received no t r e a t m e n t  and  was 
served as control .  All mice were examined  by  vaginal  
smears  once a day  t h r o u g h o u t  the  exper iment ,  beg inn ing  
10 days  before the  s t a r t  of injections.  They  were killed 
by decap i t a t ion  a t  20-23 days  af ter  the  s t a r t  of in ject ions  
when they  showed the  proes t rous  to es t rous  smears .  The 
anter ior  p i tu i t a ry  was immed ia t e ly  removed,  weighed and  
kept  a t  - -20  ~ unt i l  assayed.  Pro lac t in  and  g rowth  hor-  
mone (GH) levels in the  an te r ior  p i tu i t a ry  were deter-  
mined  by  recent ly  deve loped  disc e lec t rophore t ic  m e t h o d  
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Table I. Inhibitory effects of ergoeornine and CB-154 on the formations of lobulo-alveoli (L-A) and hyperplastic alveolar nodules (HAN) in 
the mammary  gland of mice 

Group Treatment  No. of Average rating of Total No. of Average size of 
mice L-A formation~ HAN per mouse b HAN (ram) 

I Ergocornine 11 1.6 • 0.3 ~ 9.9 • 3.5 0.52 • 0.02 
(0.2 rag/day) 

II CB-154 10 1.5 • 0.2 5.6 • 1.7 0.47 • 0.03 
(0.2 rag/day) 

III - 11 2.5 • 0.2 22.5 • 3.9 0.54 • 0.02 

Average in bilateral thoracic third mammary  glands, b Sum in bilateral thoracic third mammary  glands. * Mean • S.E. of mean. 

Table II. Effects of ergocornine and CB-154 on pituitary weight and pituitary prolactin and growth hormone (GH) levels 

Group Treatment  No. of Anterior Prolactin �9 GH * 
mice pituitary Content Concentration Content Concentration 

weight (mg) (cm2/AP) (cm~/mg AP) (em2/AP) (cln2/mg AP) 

I Ergocorniue 11 2.17 2_ 0.06 b 1.6 ~ 0.1 0.7 j_ 0.1 11.0 -4- 0.5 5.1 ~ 0.1 
(0.2 mg/day) 

II CB-154 10 2.05 -b 0.08 1.6 • 0.1 0.8 -b 0.0 11.0 • 0.2 5.4 J:  0.2 
(0.2 mg/day) 

III  - 11 2.58 • O.09 2.9 • 0.2 1.2 • 0.0 12.6 • 0.5 4.9 :t: 0.2 

Contents and concentrations of prolactin and GH are expressed as optical density (cma). b Mean -b S.E. of mean. AP: anterior pituitary. 

o n  p o l y a c r y l a m i d e  ge l  b y  CHEEVER e t  al. 9. T h e  d e n s i t i e s  
o f  t h e s e  h o r m o n e  b a n d s  w e r e  m e a s u r e d  w i t h  m i c r o -  
d e n s i t o m e t e r  (Cana lco ,  M o d e l  E) .  I t  h a s  b e e n  c o n f i r m e d  
t h a t  t h e  d o s e s  of  t h e  s t a n d a r d  p r e p a r a t i o n s  o f  t h e s e  h o r -  
m o n e s  (p ro l ac t i n ,  N I H - P - B ~ ;  G H ,  N I H - G H - B I ~  ) h a d  t h e  
l i n e a r  r e l a t i o n s  w i t h  t h e i r  o p t i c a l  d e n s i t i e s  10,n. T h e  bi-  
l a t e r a l  t h o r a c i c  t h i r d  m a m m a r y  g l a n d s  we re  u s e d  for  
w h o l e  m o u n t  p r e p a r a t i o n s .  T h e  n u m b e r  of  H A N  w a s  
c o u n t e d  a n d  i t s  s ize  w a s  m e a s u r e d  u n d e r  10-fold  m a g n i f i -  
c a t i o n .  T h e  d e g r e e  o f  l o b u l o - a l v e o l a r  (L-A) f o r m a t i o n  of  
t h e  g l a n d  w a s  r a t e d  f r o m  1 -7  in  i n c r e m e n t s  of  1 b y  t h e  
s t a n d a r d  o f  WRENN e t  al.  1~ w i t h  a l i t t l e  s i m p l i f i c a t i o n .  

Results and discussion. T h e  n u m b e r  a n d  s ize  of  H A N  
a n d  t h e  d e g r e e  of  L - A  f o r m a t i o n  in  m a m m a r y  g l a n d s  a r e  
p r e s e n t e d  in  T a b l e  I.  T h e  n u m b e r  of  H A N  a n d  t h e  d e g r e e  
of  L - A  f o r m a t i o n  w e r e  s i g n i f i c a n t l y  less  in  g r o u p s  I a n d  
I I  t h a n  in  g r o u p  III, w h e r e a s  t h e  s ize  of  H A N  w a s  n e a r l y  
t h e  s a m e  in  a l l  g r o u p s .  T h e  g h o s t s  o f  H A N  w e r e  s p o r a d i -  
c a l l y  o b s e r v e d  in  t h e  g l a n d s  of g r o u p s  I a n d  I I .  T h i s  s u g -  
g e s t s  t h a t  t h e  a d m i n i s t r a t i o n s  of  t h e s e  e r g o t  a l k a l o i d s  
i n d u c e d  i n v o l u t i o n  o f  t h e  a l r e a d y  e s t a b l i s h e d  H A N  as  
wel l  a s  i n h i b i t i o n  o f  d e v e l o p m e n t  o f  n e w  H A N .  

T h e  a n t e r i o r  p i t u i t a r y  w e i g h t  a n d  p i t u i t a r y  l eve l s  of  
p r o l a c t i n  a n d  G H  in  e a c h  g r o u p  a r e  s h o w n  in  T a b l e  I I .  
B o t h  p i t u i t a r y  p r o l a c t i n  c o n t e n t s  a n d  c o n c e n t r a t i o n s  in  
g r o u p s  I a n d  I I  w e r e  s i g n i f i c a n t l y  lower  t h a n  t h o s e  in  
g r o u p  I I I .  T h e s e  f i n d i n g s  c l e a r l y  i n d i c a t e  t h a t  t h e s e  e r g o t  
a l k a l o i d s  s u p p r e s s  t h e  p i t u i t a r y  p r o l a c t i n  s ec r e t i on ,  be -  
c a u s e  i t  h a s  b e e n  f o u n d  t h a t  b o t h  p i t u i t a r y  a n d  s e r u m  
p r o ! a c t i n  l eve l s  o f  r a t  d e c r e a s e d  n o t  o n l y  on  s i ng l e  ~a b u t  
a l so  o n  c h r o n i c  ~a a d m i n i s t r a t i o n  of  e r g o c o r n i n e .  R e m a r k -  
a b l e  i n h i b i t i o n  of  d e v e l o p m e n t  a n d  g r o w t h  o f  H A N  b y  
e r g o c o r n i n e  a n d  C B - 1 5 4  c o u l d  be  a s c r i b e d  to  t h e i r  i nh ib i -  
t o r y  a c t i o n s  o n  p i t u i t a r y  p r o l a c t i n  s e c r e t i o n .  

T h e  e s t r o u s  cyc l e s  of  e r g o t  a l k a l o i d s  t r e a t e d  m i c e  d i d  
n o t  s h o w  t h e  r a t h e r  l o n g  d i e s t r u s  o f t e n  o b s e r v e d  in  t h e  
e s t r o u s  c y c l e s  of  n o r m a l  C 3 H / H e  m i c e  ~ .  T h i s  c o u l d  a l so  
be  a c c o u n t e d  for  b y  t h e  i n h i b i t o r y  a c t i o n s  of  e r g o t  a l k a -  
lo ids  o n  p i t u i t a r y  p r o l a c t i n  s e c r e t i o n ,  w h i c h  in  t u r n  
a f f e c t e d  t h e  o v a r i a n  p r o g e s t e r o n e  s e c r e t i o n  as  s u g g e s t e d  
b y  VALAVUDHI e t  al. 16. 

G H  c o n t e n t s  of  w h o l e  p i t u i t a r y  w e r e  s l i g h t l y  lower  in  
g r o u p s  I a n d  I I  t h a n  in  g r o u p  I I I ,  b u t  G H  c o n c e n t r a t i o n  
p e r  m g  of  p i t u i t a r y  w a s  n o t  d i f f e r e n t  a m o n g  g r o u p s ,  i nd i -  
c a t i n g  t h a t  e r g o c o r n i n e  a n d  C B - 1 5 4  h a d  l i t t l e  e f f e c t s  o n  
t h e  p i t u i t a r y  G H  s e c r e t i o n  ( T a b l e  II). 

T h e  b o d y  w e i g h t  c h a n g e s  d u r i n g  t h e  e x p e r i m e n t  we re  
- - 7 ,  - - 2  a n d  - - 1 %  in  g r o u p s  I,  I I  a n d  I I I  r e s p e c t i v e l y .  
T h e  b o d y  w e i g h t  w a s  s l i g h t l y  d e c r e a s e d  b y  e r g o c o r n i n e ,  
b u t  n o t  b y  CB-154 .  

Zusammen/assung. E r g o c o r n i n  u n d  2 - B r - ~ - E r g o k r y p t i n  
(CB-154)  u n t e r d r f i c k e n  d ie  F o r m a t i o n  y o n  h y p e r p l a s t i -  
s c h e n  a l v e o l a r e n  N o d u l i  d e r  Mi l chd r i i s e  u n d  v e r m i n d e r n  
P r o l a c t i n - S e k r e t i o n  a u s  d e m  H i r n a n h a n g  in  d e r  M a u s .  
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