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The chicks were bursec tomized  surgically 8 a t  one day  of 
age, the  bursal  s ta lk  being cauter ized to  p r even t  regenera-  
t ion  a. One half  of the  bursec tomized  group was in jec ted  
wi th  p lasma  p repa red  f rom normal ,  i n t ac t  3-week-old 
chickens.  Blood was ob ta ined  by  a f ronta l  hea r t  punc t u r e  
technique ,  t he  syr inge hav ing  previous ly  been  we t t ed  wi th  
a solut ion of hepar in  in order  to  p r even t  coagulat ion.  The 
sample  was immed ia t e ly  cent r i fuged at  4 ~ the  p lasma  
col lected and  in jec ted  in to  the  rec ip ient  bird.  The whole  
procedure  took  abou t  15 rain. Each  donor  bi rd  was bled 
once only:  the  bursa  is pa r t i cu la r ly  sensi t ive to stresses,  
r e spond ing  by  regression z which  migh t  therefore  have  ad- 
versely  af fec ted  the  concen t ra t ion  of any  humora l  agen t  
secre ted  by  it. E a c h  chick received 1.5 ml  p l a sma  int ra-  
per i tonea l ly  twice weekly beginning  on the  day  following 
the  operat ion.  At  3 weeks of age the  t rea ted ,  bursec tomiz-  
ed birds,  the  un t r ea t ed  bursec tomized  birds  and normal  
in tac t  birds were given L-adrenaline (300 mg/kg  i.p.) and 
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The percentage change in plasma glucose following stimulation with 
adrenaline {300 ~g 'kg i.p.). Each point is the mean of 10 observations; 
the standard errors are indicated. @, treated, bursectomized; X, 
normal; �9 bursectomized. 

p la sma  glucose levels de t e rmined  0, 15 and  30 rain af ter  
inject ion.  

The results  are summar i zed  ill t he  Figure.  I t  will be 
no ted  t h a t  whereas  t he  u n t r e a t e d  bursec tomized  birds  
showed a marked ly  reduced  hyperg lycaemia  as compared  
wi th  the  normal ,  i n t ac t  birds,  the  t r e a t ed  bursec tomized  
birds  showed no t  only a res tored  response  b u t  a s l ight ly 
enhanced  one. 

These resul ts  are cons i s ten t  wi th  t he  hypo thes i s  t h a t  a 
humora l  factor  was p re sen t  in the  p l a sma  of the  normal  
b i rd  t h a t  was absen t  f rom the  bursec tomized  bird and t h a t  
th is  factor  was responsible  for enhanc ing  the  ac t iv i ty  of 
the  glycogenolyt ic  mechan i sm.  

I t  has  been claimed, on the  basis of the  res tora t ion  of 
immunologica l  ac t iv i ty  b y b u r s a l  imp lan t s  10 and  ex t rac t s  11, 
t h a t  the  bursa  of Fabr ic ius  should be considered an endo- 
crine gland. The f indings descr ibed in th is  repor t  suppor t  
th is  view. 

Rdsumd. Des poussms boursectomis6s  t rai t6s  avec du 
p lasma de poussins in tac t s  ne subissent  pas de per te  de 
r6ponse glyc6mique & l ' insuline,  mesur6e d 'apr~s  les chan-  
gements  de n iveaux  du glucose dans  le p la sma  sangum.  I1 
est  sugg6r6 que les r6sul ta ts  sont  compat ib les  avec l 'hypo-  
th~se selon laquelle la bourse  de Fabricius  est une glande 
endocrine.  
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E f f e c t s  o f  2 - B r - a - E r g o k r y p t i n e  o n  P l a s m a  P r o l a c t i n  L e v e l  D u r i n g  P a r t u r i t i o n  a n d  O n s e t  o f  Lactat ion  
i n  C o w s  

The pro lac t in  inh ib i to r  2-Br-e-ergokrypt ine  was shown 
to have an inh ib i to ry  effect  on lac ta t ion  in ra t s  1 r abb i t s  
and pigs 2 by  measur ing  the  weigh t  gain of l i t ters  as cri- 
t e r ion  for t he  milk  p roduc t ion  of t r ea t ed  mothers .  

In  a series of expe r imen t s  concerning the  effects  of the  
ergot  alkaloid 2-Br-c~-ergokrypt ine-methane-sulfonate  (CB 
154) on p lasma  pro lac t in  level and  milk  yield in cows, we 
could d e m o n s t r a t e  a depress ion of pro lac t in  to a ve ry  low 
basic level dur ing  lac ta t ion :  con t r a ry  to the  dras t ic  de- 
crease of prolact in ,  the  milk yield remained  unchanged  or 
d ropped  only s l ight ly  (about  15%)3. We concluded t h a t  
p ro lac t in  in the  bovine  is no t  a ma jor  factor  for t he  main-  
t enance  of l ac ta t ion  (galactopoiesis). One p re l iminary  ob- 
se rva t ion  repor ted  in th is  f i rs t  communica t ion  sugges ted  
t h a t  the  inh ib i to ry  act ion of CB 154 m a y  have  a s t ronger  

effect  on the  onset  of lac ta t ion.  In  the  p resen t  paper  we 
s tudied  the  effect  of CB 154, admin i s t e red  a round  par tur i -  
t ion, on pro lac t in  level and  milk  yield in cows;  these ex- 
pe r imen t s  were m o t i v a t e d  by the  fact  t h a t  the  most  dis- 
t inc t  pro lac t in  e levat ion  occurs shor t ly  before pa r tu r i t i on  
in cat t le  4-~. 
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Trealrnenl with CB-15~- P~rturilion Days before anO after parturition 

Fig. 1. Cow 'Kaliro'; treatment with CB- 
154 before and after parturition; effect on 
plasma prolactin and milk yield � 9 1 4 9  
milk yield after treatment (delivery Nov. 
15, 1971) ; �9 Milk yield 1 year before 
without treatment (delivery Nov. 10,1970) 

Materiai and method. Animals .  3 p r e g n a n t  cows, 5, 10 
a n d  12 years  old, were k e p t  in a n  open  s t ab le ;  t h e y  were 
fed w i t h  hay,  maize  silage and  concen t ra tes .  The  exper i -  
m e n t s  were begun  2-3 weeks before  t he  expec ted  t i m e  of 
p a r t u r i t i o n .  

Blood sampl ing .  Blood p l a s m a  was col lected f rom the  
jugu la r  ve in  b y  needle  p u n c t u r e  in to  cen t r i fuge  t u b e s  con- 
t a i n i n g  h e p a r i n  ( 'L iquemin ' ,  H o f f m a n n - L a  Roche)  as a n  
an t i coagu lan t .  The  samples  were k e p t  f rozen ( 18~ 
u n t i l  assayed.  

I n h i b i t o r  subs tance .  The  ergot  a lka lo id  2-Br-c~-ergo- 
c r y p t i n e - m e t h a n e - s u l f o n a t e - C B - 1 5 4  (k indly  suppl ied  b y  
Sandoz  Ltd. ,  Basel) was used. T he  s u b s t a n c e  was dissolv-  
ed in a so lu t ion  of 40% e t h a n o l  a n d  60% saline,  a n d  was 
a d m i n i s t e r e d  in 3 ml  s.c. 

P r o l a c t i n  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  SCHAMS a n d  KARG 4. 
see also 8. N I H - P - B  2 (19.9 IU /mg) ,  k ind ly  suppl ied  b y  t he  
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 reference 
p r epa ra t i on .  The  s e p a r a t i o n  of t h e  an t i gen  a n t i b o d y  com- 
p lex  was done  by  t he  doub le  - a n t i b o d y  t echn ique .  

Experiments and results. Deta i l s  of t r e a t m e n t  w i t h  
CB-154, p l a s m a  p ro l ac t i n  level  and  mi lk  y i e ld /day  are  
shown  in F igures  1-3. Blood was col lected f rom d a y  273 
or 274 of p r e g n a n c y  twice  a d a y ;  before,  d u r i n g  and  a f t e r  
p a r t u r i t i o n  a t  6-h- in terva ls .  5 days  a f te r  p a r t u r i t i o n  sam-  
ples were col lected twice  a day,  a n d  l a t e r  on ly  3 t i m e s  a 
week. The  b lood samples  of t he  f i rs t  5 days  showed t he  
or ig inal  i n d i v i d u a l  p r o l a c t i n  levels.  T h e r e a f t e r  t r e a t m e n t  
w i t h  CB-154 las ted  for  12 days.  D u r i n g  t h a t  per iod  each  
cow was t r e a t e d  8 t i m e s  w i t h  100 m g  CB-154 on 2 succes- 
sive days  a t  i n t e rva l s  of 1 or 2 days.  

Cow 'Ka l i ro '  (Figure  1) was  g iven  t h e  f i rs t  i n j ec t ion  on  
day  278 of p regnancy ,  t he  las t  i n j ec t ion  on t he  3rd d a y  
pos t  p a r t u m ;  ca lv ing  occur red  on day  287. 

Cow 'Nysch los '  (F igure  2) and  cow ' L a d � 9  (Figure  3) 
rece ived  t h e  f i r s t  i n j ec t i on  on  d a y  279 of p r egnancy ,  t h e  
las t  i n j ec t ion  on  d a y  290; b o t h  cows ca lved  on  day  293. 

All 3 cows h a d  a n o r m a l  del ivery.  The  average  ge s t a t i on  
for t he  B r o w n  Swiss b reed  is 287-288 days.  Cow ' L a d o " s  
calf was  found  dead.  The  two o the r  calves  deve loped  nor-  
mal ly  a n d  all  pue rpe r i a  were w i t h o u t  compl i ca t ions .  The  
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Troatment with CB-15~ Parturition Days before anO after parturilion 

Fig. 2. Cow 'Nyschlos'; treatment with CB- 
154 before parturition; effect on plasma pro- 
lactin and milk yield. �9 -- O, milk yield after 
treatment (delivery Nov. 23, 1971); C)---O, 
milk yield 1 year before without treatment 
(delivery Dec. 2, 1970). 
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Fig. 3. Cow 'Lad�9 treatment with CB-154 
before parturition; effect on plasma prolaetin 
and nfilk yield. � 9  I ,  milk yield after treat- 
Inent (delivery Nov. 23, 1971); O---�9 nfilk 
yield one year before without treatment (de- 
livery July 8, 1970). 

p l a s m a  p ro l ac t i n  levels decreased  s ign i f i can t ly  a f t e r  t r ea t -  
m e n t  w i t h  CB-154 in all  3 an imals .  

Before  p a r t u r i t i o n  t he  cha rac t e r i s t i c  p ro l ac t i n  p e a k  
fai led to  a p p e a r  comple te ly .  P r o l a c t i n  va lues  r eached  and  
rose b e y o n d  p r e t r e a t m e n t  levels approx .  3 weeks a f t e r  t he  
las t  i n j ec t ion  of CB 154. 

I n  all cows t r e a t m e n t  w i t h  CB 154 h a d  a s t rong  depres-  
s ive effect  on  t he  onse t  of l ac ta t ion ,  a l t h o u g h  the re  were 
no a b n o r m a l  cl inical  o b s e r v a t i o n s  on  t he  udder .  I n  compar -  
ing t he  f i r s t  20 mi lk  yields (10 days)  of these  cows of t he  
yea r  1970 (un t rea ted)  w i t h  those  of t he  yea r  1971, a re- 
gression of m i lk  p r o d u c t i o n  of 'Ka l i ro '  b y  95%, of 'Nysch-  
los'  b y  68.9% and  of ' L a d o '  b y  46 .9% was found.  The  col- 
os t ra l  milk,  especial ly  t h a t  of cow 'Ka l i ro '  showed  a col- 
our  r a n g i n g  f rom redd i sh  to  chocola te  brown.  The  secre- 
t ion  b e c a m e  o rgano lep t i ca l ly  n o r m a l  for cow 'Ka l i ro '  wi th -  
in  5 days,  for cow 'Nysch los '  w i t h i n  7 days  and  for cow 
'Lado '  w i t h i n  2 days.  The  mi lk  yie ld  of cow 'Ka l i ro ' ,  t r ea t -  
ed w i t h  CB 154 for t he  las t  t i m e  on t he  3rd d a y  pos t  pa r -  
turn,  rose on ly  s l ight ly .  The  mi lk  yield of cow 'Nysch los '  
r eached  n o r m a l  va lues  w i t h i n  49 days  ; t h a t  of cow 'Lado ' ,  
w i t h i n  18 days.  B o t h  an i m a l s  rece ived  t he  las t  i n j ec t ion  
before  p a r t u r i t i o n .  An  a b n o r m a l  compos i t i on  of casein ha s  
also been  de tec ted ,  especia l ly  in  cow 'Kal i ro ' ,  a n d  will be  
descr ibed  in a s epa ra t e  p a p e r  7. 

Discussion. The  b lock ing  effect  of CB 154 on  p l a s m a  
p r o l a c t i n  could be d e m o n s t r a t e d  in all  3 cows. The  deli- 
ver ies  were n o r m a l  b u t  t he  p r o l a c t i n  peak  wh ich  h a d  been  
r epo r t ed  to  occur  in  c o n n e c t i o n  w i t h  p a r t u r i t i o n  3-5 a n d  
ha s  been  de t ec t ed  b y  us w i t h o u t  excep t ion  in 12 u n t r e a t e d  
cows, could no t  be seen. 

The  i n h i b i t o r y  ac t ion  of CB 154 las ted  for a b o u t  16 days  
a f te r  t h e  las t  in jec t ion .  A s t rong  increase  of p r o l a c t i n  
could be  n o t e d  a f te rwards ,  especial ly  in  cow 'Ka l i ro ' ,  
wh ich  suggests  the  occur rence  of a r e b o u n d  effect. 

I n  c o n t r a s t  to  our  ear l ier  e x p e r i m e n t s  3 conce rn ing  galac- 
topoies is  ( m a i n t e n a n c e  of l ac ta t ion) ,  we could now de- 
m o n s t r a t e  a p r o n o u n c e d  effect  on  lac togenes is  (onset  of 
l ac ta t ion) .  The  ques t ion  arises how  to  exp la in  t he  indi-  
v idua l ly  d i f fe ren t  l ac togene t i ea l  pe r fo rmances  inspi re  of 
m a x i m a l  p ro l ac t i n  i n h i b i t i o n  in each  case. The  t i m e  of ad-  
m i n i s t r a t i o n  in co r re l a t ion  to  t he  endogenous  func t iona l  
s t a t u s  of t he  p r o l a c t i n  b locker  is obv ious ly  of f u n d a m e n t a l  
impor t ance .  Cow 'Kal i ro ' ,  wh ich  was t r e a t e d  w i t h  CB 154 
sho r t ly  before  b u t  also a f te r  p a r t u r i t i o n ,  p rac t i ca l ly  fai led 
to come in to  l a c t a t i o n  (see F igure  1). E v e n  2 m o n t h s  l a t e r  

he r  mi lk  p r o d u c t i o n  is no t  c o m p a r a b l e  to  t h a t  of t he  pre-  
v ious  year.  

I n  t he  2 o the r  cows, t r e a t m e n t  w i t h  CB 154 be ing  inter-  
r u p t e d  3 days  before pa r t u r i t i on ,  t he  onse t  of l a c t a t i o n  was 
on ly  r e t a rded .  The i r  m i lk  yield, however ,  rose to  a n o r m a l  
level  w i t h i n  49 or 18 days,  respect ive ly .  Qua l i t a t i ve  ab- 
no rma l i t i e s  of t he  f i rs t  mi lk  yield (especially as observed  
in cow 'Kal i ro ' )  can  some t imes  also be seen in no rma l  calv- 
ing cows. F r o m  th i s  e x p e r i m e n t  we conclude  for t he  bo- 
v ine  species:  a) The  p ro l ac t i n  p e a k  k n o w n  to occur  ap- 
prox.  24 h an t e  p a r t u m  is no t  f u n c t i o n a l  b u t  s y m p t o m a t i -  
cal for pa r tu r i t i on ,  b) P ro l ac t i n  is a p r inc ipa l  h o r m o n e  
i nduc ing  l a c t a t i o n  (lactogenesis.  c) Ye t  i t  is no t  clear 
w h e t h e r  t he  depress ion  of lac togenes is  a f te r  admin i s t r a -  
t ion  of CB 154 is due  to  the  depress ion  of t he  p ro l ac t i n  
peak  or to  t he  i n h i b i t i o n  of t he  basic  p ro lac t in  values  alone. 
H a v i n g  in m i n d  resu l t s  f rom a fo rmer  expe r imen t ,  in 
wh ich  l a c t a t i on  was induced  b y  corticoid a d m i n i s t r a t i o n  
before  p a r t u r i t i o n  5, 6, we are r a t h e r  in  f avour  of t he  l a t t e r  
possibi l i ty .  

Zusammen]assung. An drei  K i ihen  wurde  u m  den  Zeit-  
p u n k t  der  G e b u r t  de r  E f fek t  eines spezif ischen Pro lak t in -  
i nh ib i t o r s  ( 2 - B r - ~ - E r g o k r y p t i n - M e t h a n - S u l f o n a t  ~ CB- 
154, Sandoz,  Basel) auf  den  P l a smapro l ak t i n sp i ege l  und  
das  E i n s e t z e n  der  L a k t a t i o n  u n t e r s u c h t .  In  a l len drei  
F~l len  k o n n t e  eine s t a r k e  H e m m u n g  der  P ro lak t inbas i s -  
wer te  als a u c h  eine U n t e r d r i i c k u n g  des normale rweise  vo r  
der  G e b u r t  a u f t r e t e n d e n  Pro lak t ing ip fe l s  e r re ieh t  werden.  
Ebenfa l l s  wurde  die L a k t a t i o n  (vergleichsweise zum Vor- 
j ahr )  e indeu t ig  g e h e m m t .  M a x i m a l  zeigte sich die re la t ive  
U n t e r d r f i c k u n g  der  Mi lch le i s tung  bei  der  Kuh,  welche 
ku rz  vo r  u n d  auch  noch  n a c h  der  G e b u r t  m i t  CB-154 be- 
h a n d e l t  wurde .  P r o l a k t i n  wi rd  s o m i t  ftir das  R i n d  als das  
massgeb l iche  H o r m o n  der  Lak togenese  - im Gegensa tz  
znr  Ga lak topoese  - angesehen.  
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