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sl ight  loss of ac t iv i ty  was present ,  a l though  no t  signifi- 
can t ly  d i f fe rent  f rom the  decrease found in the  mem-  
brane-f ree  lysate  (Table II ,  B-D). This  result  is in con t r a s t  
w i th  the  f indings ob ta ined  on red blood cell lysates,  in 
which  e ry th rocy t e  m e m b r a n e s  induce an ac t iva t ion  on 
cy top lasmic  G S S G R  2. 

Our resul ts  show t h a t  incuba t ion  of whole  p la te le t  
lysate  in presence  of added  N A D P  induces  changes  in 
ac t iv i ty  and  in s t ruc ture  o f  6PGD. This resul t  indicates  
t h a t  the  in te rac t ion  be tween  NAD(P)ase  and  6PGD is 
s imilar  in p la te le ts  and  in red cells. 

On the  o ther  hand ,  u l t r acen t r i fuga t ion  w i t h  comple te  
r emova l  of corpuscola te  par t ic les  known  to  conta in  
NAD(P)ase  is necessary  to  p r even t  minor  s t ruc tura l  
changes  in 6-PGD. 

NAD(P)ase  ac t iv i ty  and  locat ion in the  cell could 
therefore  be re levan t  in the  control  of the  ac t iv i ty  of some 
cy top lasmic  enzymes.  A l though  NAD(P)ase  is p resen t  
on the  outer  surface of the  red blood cell n ,  indi rec t  
evidence suggests  t h a t  the  enzyme  is ac t ive  also in t he  
inner  surface of the  m e m b r a n e  4. F u r t h e r m o r e  in o the r  
ceils, NAD(P)ase  is bound  to  t he  corpuscola te  pa r t s  
(mi tochondr ia ,  microsomes) and its ac t iv i ty  has  been  
re la ted  to  the  regula t ion of the  ac t iv i ty  of several  gly- 
colytic  enzymes,  wi th  specific differences in Ehr l i ch  
asci tes t u m o r  cells ~2,~8. Our results  on p la te le ts  fu r the r  
s t r eng thens  the  hypo thes i s  of a regula tory  role for 
NAD(P)ase .  Finally,  ac t iva t ion  of G S S G R  b y  cell m e m -  
branes  is p ro b ab l y  unre la ted  to  the i r  NAD(P)ase  act iv i ty ,  
and  o ther  mechan i sms  seem to be involved 14. 

Riassunto. L' incubaz ione  di l isati  piastr inici  con 
N A D P  provoca  ina t t ivaz ione  della 6PGD e ne modif ica  
la migrazione elet t roforet ica .  Non  si osserva invece 
a t t ivaz ione  della GSSG-R.  
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Electrophoretic pattern of G6PD and 6PGD from platelet lysates 
after various treatments. Slot symbols from A to G correspond to the 
sample preparations symbol described under Materials and Methods. 
A, untreated, membrane free lysate; B, membrane free lysate, after 
incubation at 45~ without NADP; C, same as B, with NADP; D, 
whole lysate, after incubation at 45~ without NADP; E, same as D, 
with NADP; F, same as B, but after centrifugation of the lysate at 
105,000 • g; G, same as B, but after centrifugation of the lysate at 
105,000 • g+ NADP. 
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Effects of 2 - B r - a - e r g o c r y p t i n e  on P l a s m a  Prolact in  Level  and Milk Yield in Cows  

The ergot  alkaloids ergocornine and  2-Br-e-ergocrypt ine  
(CB 154) inh ib i t  cer ta in  reproduc t ive  funct ions  d e p e n d e n t  
on pro lac t in  in ra t s  1-4 and also reduce  serum and  p i tu i t a ry  
pro lac t in  levels in ra ts  and  mice 5-7. The anter ior  p i tu i t a ry  
is considered the  t a rge t  of the  inh ib i to ry  ac t ion  on prolac- 
t in  release 6. F u r t h e r m o r e  f irs t  clinical s tudies  w i th  CB 154 
gave successful inhib i t ion  of ga lac tor rhoea  in several  
pa t i en t s  s. 

These resul ts  m o t i v a t e d  our s tudies  using the  bovine  
species, which  is d is t inc t  concerning reproduc t ive  phy-  
siology in the  following po in t s :  a) In  con t r a s t  to the  ra t  
L H  r a the r  t h a n  pro lac t in  is assumed to  be luteotropic .  
b) Our breeds  are.special ly selected for milk yield, c) Pro-  
lac t in  b lood levels and  milk yield are exac t ly  and conti-  
nuous ly  measurab le  over  longer  per iod in the  same indivi-  
duals,  b u t  t he  pro lac t in  level has  no t  been  convincingly  
corre la ted  wi th  the  s tage of l ac ta t ion  or the  milk  yield 9. 
There  are two mos t  d i s t inc t  p h e n o m e n a  of the  cows'  
p ro lac t in  blood level, i.e. the  shor t  increase dur ing  the  
mi lk ing s t imulus  and  the  longer  las t ing  h igh  peak  before 
pa r tu r i t i on  ~-n. In  our  f i rs t  expe r imen t s  we t r ied  to  exa- 
mine  the  act ion of 2-Br-c~-ergocryptine on these  pheno-  
mena .  

Material and Method. Animals .  We  used 4 n 0 n - p r e g n a n t  
cows and  1 p r e g n a n t  cow a round  par tu r i t ion .  4 cows 
were of t he  Brown  Swiss and  1 cow of t he  Hols te in-  

Fr is ian  breed.  The animals  were 6-13 years  old and t h e y  
were k e p t  in a n  open s table  w i th  pas tur ing.  

Blood Collection. Blood p lasma was collected in centr i -  
fuge tubes  f rom the  jugular  vein;  in expe r imen t  No. 1 by  
means  of an inser ted  ca the t e r  and in the  o ther  expe r imen t s  
by  needle  punc tu re ;  the  hepar in  p repa ra t ion  'L iquemin '  
(Hof fmann-La  Roche) was appl ied as an an t i coagu lan t  
and  the  p l a sma  samples  were kep t  frozen (--18~ unt i l  
assay. 

Inhibitor substance. The ergot  alkaloid 2-Br-~-ergo- 
c ryp t ine -me thane - su l fona te  = CB 154 (kindly suppl ied  by  
SANDOZ,  Basel) was used. The subs tance  was  dissolved 
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in 40% e t h a n o l  a n d  t h e n  d i lu ted  w i t h  saline. The  com- 
p o u n d  was appl ied  in 3 ml  s.c. or i .m. 

Prolactin assay. P r o l a c t i n  was m e a s u r e d  b y  t he  radio-  
i m m u n o a s s a y  t e c h n i q u e  descr ibed  b y  SCRAMS a n d  KARG ~o. 
A h igh ly  specific a n t i s e r u m  to b o v i n e  prolac t in ,  o b t a i n e d  
b y  i m m u n i z a t i o n  of guinea-pigs ,  was  used. Th i s  a n t i s e r u m  
showed no c ross - reac t ion  w i t h  b o v i n e  g r o w t h  hormone ,  

lu te in iz ing  h o r m o n e  and  t h y r o i d  s t i m u l a t i n g  hormone ,  
sheep follicle s t i m u l a t i n g  ho rmone ,  A C T H  a n d  oxytocine .  
N I H - P - B  2 19.9 IU /mg ,  k ind ly  suppl ied  b y  the. N a t i o n a l  
I n s t i t u t e  of H e a l t h  (USA), was  used as an t igen  a n d  
reference  p repa ra t i on .  The  s e p a r a t i o n  of t he  an t igen  
a n t i b o d y  complex  was done  b y  t he  double  a n t i b o d y  
t echn ique .  
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Fig. 1. Cow Kabine; 3 days treatment with CB 154, effect on plasma 
prolactin level and milk yield. 
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Fig. 2, Cow Adria; 3 days treatment with CB 154, effect on plasma 
prolactin level and milk yield. 
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Fig. 4. Cow KaliheU; prevention of the blood 
prolactin peak before parturition with CB 154. 

Experiments and results. E x p e r i m e n t  1. W e  t r i ed  to  
depress  t h e  p ro lac t in  p e a k  released b y  t he  m i l k i ng  s t imu lus  
w i t h  CB 154. Th i s  e x p e r i m e n t  i nvo lved  2 cows over  a 
pe r iod  of 6 days  (2 days  before  t r e a t m e n t ,  3 days  t r e a t m e n t  
and  1 day  a f t e r  t r e a t m e n t  w i t h  CB 154). Blood  was collect- 
ed w i t h  f r e q u e n t  s amp l ing  du r ing  milking.  Fo r  de ta i l s  and  
resu l t s  see F igure  1 a n d  2 ; in  these,  resu l t s  of e x p e r i m e n t s  
in  which  20, 60, 80 or 160 m g  CB 154 were appl ied,  are 
d e m o n s t r a t e d .  I t  is c lear ly  seen t h a t  20 m g  resu l ted  in less 
depressed  p ro l ac t i n  va lues  t h a n  80 rag. I n  b o t h  cases a 
r e d u c t i o n  of p r o l a c t i n  levels  was  seen a l r eady  on t he  f i rs t  
day  of t r e a t m e n t .  

Experiment 2. I n  t h i s  e x p e r i m e n t  we s tud ied  t h e  inf luence  
on  p ro l ac t i n  b lood  levels  of CB 154 on  2 cows d u r i n g  1 
week ' s  t r e a t m e n t .  Blood was col lected 3 t imes  per  day  
(in t h e  m o r n i n g  and  in t he  a f t e rnoon  i m m e d i a t e l y  before  
a n d  5 ra in  a f t e r  milking) .  The  effect  on p ro l ac t i n  level  a n d  
mi lk  yield is shown  for  one of these  an i m a l s  in  F igure  3. 
Already,  d u r i n g  t h e  1st day  of t r e a t m e n t ,  t he  concen t r a -  
t i on  of p ro l ac t i n  decreased  to  a v e r y  low basa l  level.  The  
i n h i b i t o r y  effect  of CB 154 on  p ro l ac t i n  release l as ted  more  
t h a n  8 days  a f t e r  t h e  las t  appl ica t ion .  At  t h e  beg inn ing  of 
t r e a t m e n t  t h e  mi lk  yie ld  decreased  on ly  b y  1 0 - 2 0 %  a n d  
r e m a i n e d  fa i r ly  c o n s t a n t  a t  t h i s  lower level.  T he  2nd cow 
gave  v e r y  s imi la r  resul ts .  

Experimenl 3. This  p r e l i m i n a r y  e x p e r i m e n t  in 1 cow 
was done  to  s t u d y  t h e  effect  of CB 154 on  p a r t u r i t i o n .  8 
days  before  n o r m a l  ca lv ing  CB 154 was a d m i n i s t e r e d  a n d  
p a r t u r i t i o n  was induced  b y  m e a n s  of a cor t ico id  in jec t ion .  
24 h a f t e r  cor t icoid  t r e a t m e n t ,  p a r t u r i t i o n  occurred.  The  
effect  on  t h e  p ro l ac t i n  level  iS shown  in F igure  4. The re  is 
no obv ious  dif ference in p ro lac t in  levels before  a n d  a f t e r  
p a r t u r i t i o n .  

Discussion. These  e x p e r i m e n t s  c lear ly  d e m o n s t r a t e  t h a t  
CB 154 ha s  a good b lock ing  effect  on  p l a s m a  p ro l ac t i n  in  
t he  b o v i n e  species. S t a r t i n g  w i t h  doses of 80 m g  i.m. or 
s.c. pe r  day,  t he re  is a v e r y  effect ive inh ib i t ion .  T he  block-  
ing effect  is no t  more  p r o n o u n c e d  w i t h  a h ighe r  dose of 
160 m g  CB 154. 

C o n t r a r y  to t he  d ras t i c  decrease  of pro lac t in ,  t he  mi lk  
yie ld  r e m a i n e d  u n c h a n g e d  (Figures  1 a n d  2) or d ropped  
o n l y  s l igh t ly  (Figure 3). This  m e a n s  t h a t ,  in  t h e  bovine ,  
p ro l ac t i n  is no t  a m a i n  ga lac topo ie t i c  h o r m o n e ;  we 
conclude  t h a t ,  in  th i s  species, a complex  of h o r m o n e s  is 
necessa ry  for galactopoiesis ,  as ha s  been  sugges ted  
earl ier  on  t h e  bas is  of e x p e r i m e n t s  w i t h  h y p o p h y s e c t o -  
mized  goats  12. 

The  resu l t s  in  t he  second e x p e r i m e n t  (Figure  3) dem-  
o n s t r a t e  t h a t  t he  b lock ing  effect  of CB 154 las ts  more  t h a n  
8 days  a f te r  t r e a t m e n t ,  despi te  regu la r  mi lking.  T he  m i l k  

yield in  t he  2nd e x p e r i m e n t  increased  3 weeks a f te r  t r ea t -  
m e n t  w i t h  CB 154, b u t  no  b lood  was col lected a t  t h a t  
t ime.  F u r t h e r  e x p e r i m e n t s  conce rn ing  th i s  ques t ion  are in 
progress.  

D u r i n g  t he  3rd expe r imen t ,  p a r t u r i t i o n  was  induced  b y  
cor t icoid  in jec t ion  TM a f t e r  a d m i n i s t r a t i o n  of CB 154. 
Desp i te  a comple te ly  n o r m a l  del ivery,  t he  p ro lac t in  p e a k  
before  p a r t u r i t i o n  could no t  be  seen. I n  c o n t r a s t  to  t he  
o the r  expe r imen t s ,  in th i s  case p ro lac t in  bas ic  va lues  were 
r a t h e r  high.  The  ave rage  mi lk  yie ld  a f t e r  t r e a t m e n t  was  
a b o u t  13 1 in c o n t r a s t  to  18-20 1 in 2 p rev ious  l a c t a t i on  
periods.  This  be ing  a p r e l i m i n a r y  e x p e r i m e n t  on  on ly  1 
animal ,  we can  on ly  t e n t a t i v e l y  conclude  : a) The  p ro l ac t i n  
peak  in connec t ion  w i t h  p a r t u r i t i o n  m a y  h a v e  to be  in te r -  
p re t ed  r a t h e r  s y m p t o m a t i c a l l y  t h a n  func t iona l ly ;  b) t h a t  
the  i n h i b i t o r y  ac t ion  of CB 154 m a y  h a v e  a s t ronger  effect  
on  t he  i n i t i a t i on  of l a c t a t i on  t h a n  on  t he  mi lk  yield a f t e r  
the  onse t  of l ac ta t ion .  

Zusammen/assung. An 5 K i i h e n  wurde  de r  Ef fek t  eines 
spezif ischen P r o l a k t i n i n h i b i t o r s  (2 -Br -e -e rgokryp t in  = 
CB 154, SANDOZ,  Basel) auf  den  P l a smapro l ak t i n sp i ege l  
u n d  die Mi lch le i s tung  u n t e r s u c h t .  Bere i t s  m i t  e iner  Dosis  
yon  80 m g  CB 154 pro  Tag  k o n n t e  eine sichere H e m m -  
w i rkung  der  P r o l a k t i n a u s s c h i i t t u n g  e r re i ch t  werden.  I m  
Gegensa tz  zu d e m  s t a r k e n  P r o l a k t i n a b f a l l  war  die be-  
s t ehende  Mi lch le i s tung  i i b e r h a u p t  n i c h t  oder  n u r  u m  
1 0 - 2 0 %  v e r m i n d e r t .  P r o l a k t i n  di i r f te  s o m i t  be im R i n d  
n i ch t  als maBgebl icher  oder  ausschl ieBl icher  ga lak topo-  
e t i scher  F a k t o r  a n z u s e h e n  sein. Dagegen  zeigte s ich in 
e inem vorl&ufigen Versuch,  dab  m i t  CB 154 n ich t  n u r  der  
b e k a n n t e  P r o l a n t i n p e a k  u m  den  G e b u r t s t e r m i n  u n t e r -  
dr i ickt ,  s onde rn  auch  die e inse tzende  L a k t a t i o n  wesent l ich  
b e e i n t d i c h t i g t  werden  kann .  
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