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Subsequen t  s tudies  p resen t ly  in progress  shall  a t t e m p t  
to ver i fy the  above  hypothes is ,  i.e. t h a t  reduc t ion  in the  
blas togenic  response  of P B L  to P H A  in the  presence of 
D E P - S  is due to an intr insic  nuclear  a l te ra t ion  of DNA 
syn thes i s  and  to eva lua ted  and corre la ted the  level of 
es t rogen in the  sys temic  circulat ion wi th  l ymphocy t i c  
reac t iv i ty  to P H A :  a) in pa t i en t s  wi th  pros ta t ic  cancer  
pr ior  to and following es t rogen t h e r a p y  and b) in females 
pr ior  to  concept ion  and  dur ing  each t r imes t e r  per iod in 
the  presence  of autologous or isologous serum. 

Zusammen/assung. Nachweis,  dass  die F/ ihigkeit  zur 
Blas togenese  der  L y m p h o z y t e n  gesunder  junger  M/inner 
nach  IReizung mi t  Phy toh / imagglu t in in  im per ipheren  
Blut  un te rdr f ick t  wird, wenn  die L y m p h o z y t e n  zusammen  

mi t  0 s t r o g e n  (Die thyls t i lbes t ro l -Diphosphat )  kul t iv ier t  
werden.  
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Influence of Chronic Trea tment  with  2 - B r o m o - a - e r g o c r y p t i n e  (CB-154) on the Reproductive  
and Lactational  Per formance  of the C3H/HeJ Female  Mouse  ~ 

2-Bromo-c~-ergocryptine (CB-154) is an effective sup- 
pressor  of p i tu i t a ry  pro lac t in  secret ion in mice 2, 3, ra ts  4, 5 
cer ta in  domes t ic  animals~ and  m a n  ~-9. A n u m b e r  of 
laborator ies  have  p rov ided  convincing  evidence t h a t  
prolac t in  is cri t ically involved in t he  deve lopmen t  and 
g rowth  of mur ine  m a m m a r y  tumors  ~0-~3. Thus,  chronic 
CB-154-induced suppress ion of prolac t in  secret ion has 
been shown to  v i r tua l ly  p r even t  the  appearance  of 
spon taneous  m a m m a r y  carc inoma in mice3 and p romote  
regression of carc inogen- induced ra t  m a m m a r y  tu-  
mors  14-16. 

Because of the :  1. s t r ik ing a n t i - m a m m a r y  tumor igenic  
effects of the  drug in roden ts  3,14-~6 ; 2. possible s ignif icant  
role for prolac t in  in h u m a n  breas t  tumorigenes is  ~7-~9 and 
3. cur ren t  and c o n t e m p l a t e d  use of t he  drug for p ro lac t in  
suppress ion in women  s, it  is impera t ive  to  de te rmine  the  
effects of the  drug  on o ther  endocr ine  re la ted  processes. 
Thus,  the  purpose  of th i s  inves t iga t ion  is to  de te rmine  the  
effects of chronic t r e a t m e n t  w i th  CB-154 on the  repro-  
duct ive  and  lac ta t ional  act ivi t ies  of the  C3H/HeJ  female 
mouse.  

Materials and methods. All animals  used in th is  s tudy  
were C 3H/HeJ  mice  ob ta ined  f rom the  Jackson  Labora-  
tories, Bar  Harbor ,  ME. They were housed in e i ther  groups 
of 3 (3 females) or groups of 4 (3 females plus 1 male) in a 
t e m p e r a t u r e  (24 ~ • 0.5 ~ and  l ight  (14 h/day)  control led 
e n v i r o n m e n t  and p rov ided  a diet  of W a y n e  Lab  Blox 
(Allied Mills, Inc.,  Chicago, IL) and  wa te r  ad l ibi tum. 

Treatment of mice with CB-754 prior to mating. 24 nul- 
l iparous 2-month-o ld  female mice were given s.c. in ject ions  
of 0.1 mg CB-154 suspended  in 0.9 % NaC1 solut ion daily, for 
50 days.  The CB-1544 suspens ion  ( lmg/ml)  was p repa red  
by  dissolving the  drug ini t ial ly in a min imal  a m o u n t  of 
e thanol  and di lut ing to vo lume wi th  0.9% NaC1 solution. 
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Table I. Effect of daily treatment for 50 days of C3H/HeJ female mice with CB-154 prior to mating on reproductive performance 

Treatment No. of No. and % of nfiee Mean * latency period Mean ~ No. of pups Pups surviving to Mean �9 weight of 
mice which became pregnant of parturition (day) per litter at weanling weanling (%) pups at weanlirlg (g) 

Controls 24 24 (100%) 35.0 • 2.4 4.9 4- 0.7 53 9.5 4- 0.6 

CB-154 b 21 21 (100%) 28.1 4- 3.4 5.2 4- 0.3 62 8.4 4- 0.1 

Mean 4- standard error, b CB-154, 0.1 mg/mouse]day. 
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Table II. Effect of daily treatment for 50 days of C3H/HeJ female mice with CB-154 during mating on reproductive performance 

Treatment No. of No. and % of mice ~V[ean �9 latency period of Mean ~ No. of pups Pups surviving to Mean ~ weight of 
mice which became pregnant parturition (day) per litter at weanling weanling (%) pups at weanling (g) 

Controls 24 23 (96%) c 33.5 ~ 2.6 ~ 5.2 -4- 0.8 60 7.8 ~ 0.7 a 

CB-154 ~ 24 11 (46%) e 53.3 ~ 2.7 ~ 7.0 -1- 0.6 53 9.8 J= 0.5 a 

Mean :k standard error, b CB-154, 0.1 rag/mouse/day. ~ P < 0.001. a p < 0.01. 

A second group of 21 2 -mon th -o ld  female mice  was g iven  
da i ly  s.c. in jec t ions  of t he  d i luen t  on ly  and  served  as 
controls .  

S ix ty  days  a f te r  the  i n i t i a t i on  of t r e a t m e n t  (10 days  
a f t e r  t he  las t  inject ion) ,  all  mice  of b o t h  groups  were 
m a t e d  w i t h  males  for a pe r iod  of 50 days.  Care was t a k e n  
to  r o t a t e  t he  males  t h r o u g h  t h e  cages so t h a t  each  ma le  
was exposed once to each  female,  cont ro ls  and  experi-  
m e n t a l s  for a per iod  of 3 days. P e r c e n t  pregnancies ,  m e a n  
l a t ency  per iod  for pa r t u r i t i on ,  ( in te rva l  be tween  t he  
in i t ia l  male  c o n t a c t  a n d  b i r th ,  m e a n  l i t t e r  size a t  weaning,  
pe r cen t  p u p  su rv iva l  a t  w ean i ng  and  m e a n  p u p  we igh t  a t  
wean ing  were d e t e r m i n e d  for each  group.  

P e r c e n t  p regnanc ies  a n d  pe rcen t  pup  su rv iva l  were 
s ta t i s t i ca l ly  ana lyzed  b y  Z 2 analysis .  Mean  l a t ency  per iod  
of pa r t u r i t i on ,  m e a n  n u m b e r  of pups  per  l i t t e r  and  m e a n  
pup  weigh t  were ana lyzed  b y  S t u d e n t ' s  t- test .  

Treatment o/ mice with CB-754 during mating. 24 2- 
m o n t h - o l d  female  mice were t r e a t e d  da i ly  for 53 days  
w i t h  CB-154 as descr ibed previously .  An  a d d i t i o n a l  24 
2 -month -o ld  female  mice were t r e a t e d  da i ly  w i t h  t he  
d i luen t  on ly  and  served  as controls .  3 days  a f te r  the  f i r s t  
in ject ion,  all  mice  were m a t e d  w i t h  males  of t he  same  age. 
The  males  r ema ined  w i t h  the  females  for 50 days  a n d  were 
r o t a t e d  t h o u g h  t he  cages as p rev ious ly  descr ibed.  Pe r cen t  
pregnancies ,  m e a n  l a t ency  per iod  for pa r t u r i t i on ,  m e a n  
l i t t e r  size a t  weaning,  pe rcen t  pup  su rv iva l  a t  wean ing  and  
m e a n  pup  we igh t  a t  wean ing  were d e t e r m i n e d  for each 
group.  

Treatment o~ mice with CB-754 during lactation. 46 
p r e g n a n t  mice were r a n d o m l y  d iv ided  in to  2 groups.  
Beg inn ing  on  t he  day  of pa r tu r i t i on ,  t he  dams  of 1 group 
were t r e a t e d  da i ly  for 21 days  w i t h  CB-154 as descr ibed 
prev ious ly .  The  d a m s  of t he  o t h e r  g roup  were t r e a t e d  
dai ly  for  21 days  w i t h  t he  d i luen t  only. N u m b e r  a n d  per-  
cen t  of mice  wh ich  raised l i t t e rs  to  weaning,  m e a n  l i t t e r  
size a t  weaning,  pe r c en t  p u p  su rv iva l  a t  wean ing  and  m e a n  
p u p  we igh t  a t  wean ing  were d e t e r m i n e d  for e ach  group.  

_Results. T r e a t m e n t  of female  mice  w i t h  CB-154 for 50 
days  pr io r  to  m a t i n g  h a d  no  s ign i f ican t  effect  on  sub-  
s equen t  r ep roduc t i ve  pe r fo rmance  (Table  I). N u m b e r  of 
mice which  became  p regnan t ,  m e a n  l a t e n c y  per iod  of 
pa r t u r i t i on ,  m e a n  num ber ,  we igh t  and  pe r cen t  of pups  a t  
wean ing  in t he  CB-154 t r e a t e d  group d id  n o t  differ  

s ign i f ican t ly  f rom controls ,  100% of the  e rgo t - t r ea t ed  
mice w h e n  m a t e d  a f t e r  cessa t ion  of d rug  t r e a t m e n t ,  
b e c a m e  p r e g n a n t  and  de l ivered  n o r m a l  offspring.  

T r e a t m e n t  of female  mice  w i t h  CB-154 for 50 days  
du r ing  m a t i n g  s ign i f i can t ly  impa i r ed  r ep roduc t i ve  per-  
fo rmance  (Table  n ) .  96% of t h e  cont ro ls  (23/24) b e c a m e  
p r e g n a n t  in  c o n t r a s t  to  on ly  46% (11/24) in  t he  CB-154 
t r e a t e d  group (p < 0.001). F u r t h e r m o r e ,  m e a n  l a t ency  
per iod  of p a r t u r i t i o n  was m a r k e d l y  l e n g t h e n e d  in t h e  
e rgo t - t r ea t ed  group (p < 0.001). I n  t he  e rgo t - t r ea t ed  mice 
wh ich  e v e n t u a l l y  b e c a m e  p regnan t ,  no  effect  of t he  
t r e a t m e n t  on  l i t t e r  size was observed.  Mean  we igh t  of 
pups  of t he  e rgo t - t r ea t ed  mice was s l igh t ly  g rea te r  t h a n  in 
the  controls .  

T r e a t m e n t  of female  mice w i t h  CB-154 for 21 days  
du r ing  l a c t a t i on  s igni f icant ly  i m p a i r e d  p u p  d e v e l o p m e n t  
(Table  I I I ) .  P u p  su rv iva l  (p < 0.001) and  we igh t  (p < 
0.01) were s ign i f i can t ly  r educed  in the  e rgo t - t r ea t ed  
groups.  Su rv iv ing  pups  f rom d a m s  chron ica l ly  t r e a t e d  
w i t h  t he  d rug  du r ing  l a c t a t i on  were, c o m p a r e d  to controls ,  
v e r y  weak.  

Discussion. The  resul t s  of th i s  s t u d y  p rov ide  ev idence  
t h a t  da i ly  t r e a t m e n t  of female  mice  w i t h  CB-154, d u r i n g  
m a t i n g  and  lac ta t ion ,  s ign i f ican t ly  impedes  these  act iv i -  
ties, b u t  upon  d rug  wi thd rawa l ,  n o r m a l  f ecund i ty  is 
i m m e d i a t e l y  rees tabl i shed .  There  is no ev idence  t h a t  
chronic  p r e t r e a t m e n t  w i t h  t he  d rug  resul t s  in i r revers ib le  
i n h i b i t i o n  of these  r ep roduc t i ve  processes. 

CB-154 is a n  efficacious i n h i b i t o r  of t he  secre t ion  of 
p ro l ac t in  in  r oden t s  2-5, domes t ic  an ima l s  6 and  in m a n  7-9. 
The  ac t ion  of t h e  ergot  appea r s  to  occur  p r i m a r i l y  a t  t he  
p i t u i t a r y  leveU, s0, b u t m a y  also be  exe r t ed  a t  t he  level of 
t he  h y p o t h a l a m u s  ~1 The  role of p ro l ac t i n  in r ep roduc t ion  
a n d  l a c t a t i o n  ha s  been  s tud ied  in a n u m b e r  of l abo ra to -  
ries 22-2~. N o r m a l  secre tory  ra tes  of the  h o r m o n e  a p p e a r  to  
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Table III. Effect of daily treatment for 21 days of C3H/HeJ female mice with CB-154 during lactation 

Treatment No. of mice No. and % of mice Pups surviving to Mean �9 weight of 
with litters which raised litters to weanling weanling (%) pups at weanling (g) 

Controls 24 16 (66%) r 57 c 8.6 ~ 0.5 a 

CB-154 b 22 6 (27%) o 25 ~ 5.9 =t= 0.9 a 

Mean ~ standard error, b CB-154, 0.1 rag/mouse/day, o P < 0.001. a p < 0.01. 
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be requ i red  for o p t i m a l  ova  i m p l a n t a t i o n  in r oden t s  33, a 
concep t  in  accord  w i t h  t he  f ind ings  of th i s  s tudy ,  in 
which  we showed a g rea te r  t h a n  50% r e d u c t i o n  in 
p regnanc ies  in  female  mice  chron ica l ly  t r e a t e d  w i t h  
CB-154 d u r i n g  ma t ing .  F u r t h e r m o r e ,  m e a n  n u m b e r  of 
pups  pe r  l i t t e r  in t h e  e rgo t - t r ea t ed  group  was no t  signifi- 
c a n t l y  d i f fe ren t  f rom t h a t  in  t he  controls ,  sugges t ing  t h a t  
t he  an t i f e r t i l i t y  a c t i v i t y  of CB-154 is no t  exer ted  b y  a 
d i rec t  effect  on e i t he r  t he  b l a s t o c y s t  or embryo ,  b u t  b y  
select ive i n h i b i t i o n  of ova  i m p l a n t a t i o n .  P r e g n a n c y  was 
not ,  however ,  t o t a l l y  p r e v e n t e d  in t he  e rgo t - t r ea t ed  mice  
b u t  was s ign i f i can t ly  delayed.  N e a r l y  all of t h e  mice  in 
th i s  g roup  t h a t  e v e n t u a l l y  b e c a m e  p r e g n a n t ,  d id  so in t h e  
las t  10 days  of t he  50-day t r e a t m e n t  per iod.  A s l igh t  
a d a p t a t i o n  to  chronic  t r e a t m e n t  w i t h  t he  d rug  is, t he re -  
fore, sugges ted  b y  these  results .  T he  l u t e o t r o p h i c  ac t ion  
of p r o l a c t i n  is t he  mos t  p r o b a b l e  m e c h a n i s m  b y  wh ich  
th i s  h o r m o n e  inf luences  ova  i m p l a n t a t i o n  in roden t s  3.~-~4. 

CB-154 has  been  p rev ious ly  s h o w n  to effect ively  in- 
h i b i t  l a c t a t i o n  in r a t s  3~, r abb i t s ,  pigs, dogs 4 a n d  m a n  3, b u t  
has  been  shown  to  be essent ia l ly  ineffec t ive  in suppress ing  
es t ab l i shed  l a c t a t i o n  in cows 6. W e  h a v e  p rov ided  ev idence  
in t h i s  s t u d y  t h a t  the  ergot  is also effect ive in i n h i b i t i n g  
l a c t a t i o n  in mice. P u p  m o r t a l i t y  and  r a t e  of g rowth  
d u r i n g  l a c t a t i on  were m a r k e d l y  increased  a n d  decreased,  
respect ively ,  in the  CB-154 t r e a t e d  groups.  The  l a c t a t i n g  
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dams  t r e a t e d  w i t h  t he  ergot,  as well  as t he  o the r  ergot-  
t r e a t e d  mice, showed  no a p p a r e n t  ill effects of t h e  t r ea t -  
m e n t  such  as changes  in b o d y  weight ,  ac t iv i ty ,  etc., w h e n  
c o m p a r e d  to controls .  On the  o t h e r  h a n d ,  su rv iv ing  
wean l ing  mice der ived  f rom the  e rgo t - t r ea t ed  l a c t a t i ng  
dams  were weak  and  s tun ted ,  i n d i c a t i n g  severely  sup-  
pressed  lac ta t ion .  

The  no t ab l e  a n t i - m a m m a r y  t u m o r  effects of CB-154 in 
r oden t s  3,1~-~6 and  a p o t e n t i a l  role i nd ica t ed  for p ro l ac t i n  
in h m n a n  b r e a s t  t umor igenes i s  17-13, h a v e  p r o m p t e d  a 
n u m b e r  of c l inicians to  c o n t e m p l a t e  a n d / o r  ac t ive ly  use 
th i s  d rug  for t r e a t m e n t  of m e t a s t a t i c  c a r c inoma  of the  
b r e a s t  26, 97. The  d rug  has  also been  used, a n d  appea r s  to  
be p o t e n t i a l l y  v e r y  effective,  in suppress ing  n o n - p u e r p e r a l  
ga l ac to r rhea  in women3.  The  re su l t s  of the  p r e sen t  s t u d y  
p rov ide  ev idence  t h a t  chronic  t r e a t m e n t  w i t h  the  d rug  in 
mice  does not ,  upon  d rug  wi thdrawM,  induce  sus t a ined  
i r revers ib le  i n h i b i t i o n  of f ecund i ty  a n d  lac ta t ion .  W h e t h e r  
or no t  use of t he  d rug  in p r i m a t e s  will i nduce  adverse  
i r revers ib le  effects on these  processes r ema ins  to  be  
de t e rmined .  I t  is m o s t  un l ike ly  t h a t  CB-154 would a l t e r  
f ecund i ty  in  p r i m a t e s  as p ro lac t in  is no t  l u t eo t roph ic  in 
these  species 2~. 

Zusammenfassung. C3H/HeJ -we ib l i che  Mguse, die vor  
der  P a a r u n g  d a u e r n d  m i t  CB-154, e inem s t a r k  w i r k e n d e n  
Mi t te l  zur  U n t e r d r t i c k u n g  der  P ro lac t insekre t ion ,  be- 
h a n d e l t  wurden ,  wiesen ke ine  b e d e u t s a m e  Schgd igung  
ih re r  Fo r tp f l anzungs f~h igke i t  aug. CB-154 Daue rbe -  
h a n d l u n g  yon  weib l ichen  Mgusen  sowohl  w g h r e n d  der  
P a a r u n g  als auch  w g h r e n d  de r  L a k t a t i o n  f t ihr te  zu e iner  
b e d e u t s a m e n  H e r a b s e t z u n g  der  F r u c h t b a r k e i t  u n d  Milch- 
absonde rung .  
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Effect of  Su lp ir ide  on  P r o l a c t i n  Re l ease  by Rat  P i tu i tar ie s  in v i tro  

I t  has  been  r ecen t l y  d e m o n s t r a t e d  t h a t  N-(e thyl -1-  
pyrrol id ini l -2)  m e t h y l m e t h o x y - 2 - s u l f a m o y l - 5 - b e n z a l n i d e  
(sulpiride),  a t r a n q u i l i z i n g  drug,  can  induce  ga l ac to r rhea  
in humans1 .  I t  has  also been  d e m o n s t r a t e d  t h a t  su lp i r ide  
i nduced  a decrease  of se rum g o n a d o t r o p i n  levels in  
p o s t m e n o p a u s a l  w o m e n  2. I n  t he  ra t ,  su lp i r ide  modi f ied  
s e rum g o n a d o t r o p i n  and  p r o l a c t i n  levels a. The  a im of t he  
p re sen t  i n v e s t i g a t i o n  was to  d e m o n s t r a t e  w h e t h e r  
sulpi r ide  can  ac t  d i r ec t ly  on  t h e  p i t u i t a r y  gland.  This  
poss ib i l i ty  was i nves t i ga t ed  b y  i n c u b a t i n g  p i t u i t a r y  
g lands  in  Vitro in  t he  presence  of sulpir ide.  

Materials and methods. A d u l t  male  r a t s  of t he  W i s t a r  
s t r a in  were used as p i t u i t a r y  donors .  T h e y  were ki l led b y  
decap i t a t ion ,  t he  p i t u i t a r y  g land  exposed,  and  t he  neu ra l  
lobe was discarded.  T he  p i t u i t a r y  g land  was t h e n  cu t  in to  
2 a p p r o x i m a t e l y  equa l  pieces, each  be ing  p laced  in a 
d i f fe ren t  b e a k e r  c o n t a i n i n g  5 ml  of m e d i u m  TC 199 
(Difco). E a c h  b e a k e r  c o n t a i n e d  5 p i t u i t a r y  halves .  The  
g lands  were p r e i n c u b a t e d  for 1 h a t  37~ be ing  gassed 
c o n t i n u o u s l y  w i t h  a m i x t u r e  of oxygen  (95%) and  c a r b o n  
d ioxide  (5%) in a D u b n o f f  m e t a b o l i c  shaker .  T he  m e d i u m  
was t h e n  discarded,  be ing  replaced  b y  new m ed ium.  A 
smal l  v o l u m e  (0.2 ml) c o n t a i n i n g  e i the r  ot  the  fol lowing 
so lu t ions  was added  to  t he  beake r s :  a) saline,  b) 1 m g  of 
sulpi r ide  su lpha te ,  c) 0.05 m g  of sulpi r ide  su lpha te ,  d) a 

r a t  h y p o t h a l a m i c  e x t r a c t  e q u i v a l e n t  to  1.5 h y p o t h a l a m i ,  
e) a r a t  h y p o t h a l a m i c  e x t r a c t  e q u i v a l e n t  to  1.5 h y p o t h a -  
l ami  p lus  1 mg  of sulpi r ide  su lpha te ,  a n d  f) a r a t  h y p o t h a -  
lamic  e x t r a c t  e q u i v a l e n t  to  1.5 h y p o t h a l a m i  p lus  0.05 m g  
of sulpi r ide  su lpha te .  3 beake r s  for  each  t r e a t m e n t  were 
used. The  i n c u b a t i o n s  were car r ied  ou t  for 4 a d d i t i o n a l  
h. A t  t he  end  of t he  incuba t ions ,  t he  m e d i a  were s epa ra t ed  
frozen,  and  k e p t  a t  - -20 ~ u n t i l  assayed.  The  we t  we igh t  
of t h e  5 p i t u i t a r y  ha lves  c o n t a i n e d  in each  b e a k e r  was  
recorded.  P r o l a c t i n  was assayed  in t he  m e d i u m  us ing  t he  
d o u b l e - a n t i b o d y  r a d i o i m m u n o a s s a y  descr ibed  b y  NIS- 
WENDER et  al. 4, w i t h  ma te r i a l s  d i s t r i b u t e d  b y  t he  
N a t i o n a l  I n s t i t u t e  of A r t h r i t i s  a n d  Metabo l ic  and  
Diges t ive  Diseases, Be thesda ,  USA.  The  resu l t s  were 
expressed  as ng  of N I A M D D - R a t  P r o l a c t i n - R P  1 pe r  m g  
of wet  p i t u i t a r y  we igh t  a n d  pe r  ml  of med ium.  The  
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