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Weight of ovaries 

Group No. Evolution Mean (mg/100 g Standard 
of animals (days) body weight) error 

Control 10 19.52 -4- 2.45 
HWD 10 10-14 18.86 -t- 2.21 
CWD t 10 10-14 20.80 q- 3.32 

-The half weight of both ovaries was taken into account for each ani- 
mal. 

In  the  hemicas t ra ted  animals  no s ignif icant  weight  
change was found in the  remain ing  o v a r y  as compared  
wi th  bo th  the i r  own control  and those of the  control  wa te r  
depr ived  animals.  (Table). T h a t  is, wa te r  deple t ion  was 
shown to  inh ib i t  comple te ly  t he  ovar ian  compensa to ry  
h y p e r t r o p h y  in spi te  of t he  repor ted  increase in gonado- 
t roph in  release. W e  assume this  to be re la ted to the  histol-  
ogic changes t h a t  dehydra t ion  produces  in the  ovaries.  

Resumen. E n  ra tas  hemicas t radas  desh idra tadas  no se 
observa  la h iper t rof ia  compensadora  del  ovar io  rema-  
nente.  Se sugiere que  ello pueda  estar  re lacionado con 
los cambios  histol6gicos del ovar io  deshidratado.  

were more scarce in the  C W D  t h a n  in normal  animals  and  
d is t r ibu ted  e i ther  in smal l  and m e d i u m  nodes or  sparsely in 
t he  ovar ian  s t roma.  The  o ther  abnormal i t i es  were shrinked 
spindle-shaped cells showing a grea ter  t han  normal  nuclear  
cy top la sm relat ionship.  A gross accumula t ion  of granula t -  
ed inclusions s ta ined w i t h  PAS,  Sudan  Black B and Long  
Ziehl-Neelsen techniques  (like l ipofuscin p igment)  appear-  
ed to  be conta ined,  bo th  in t ra  and extracel lular ly ,  a t  
least  in some areas of the  ovaries.  
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P l a s m a  P r o l a c t i n  L e v e l s  i n  F e t a l  S h e e p  

Rad io immunoas says  for ovine  pro lac t in  h a v e  been 
developed in recent  years  x-~ p e r m i t t i n g  the  m e a s u r e m e n t  
of the  levels of prolac t in  in the  p lasma of sheep. I n  this  
paper  we repor t  t he  d e v e l o p m e n t  of a double  an t ibody  
r ad io immunoassay  for ov ine  proclac t in  and i ts  appl ica t ion  
in de te rmin ing  the  pro lac t in  levels  in the  p la sma  of fetal  
sheep. 

Methods. The d e v e l o p m e n t  of the  r abb i t  an t iov ine  
pro lac t in  serum used in the  r ad io immunossay  has been  
prev ious ly  described by  us 4. Ovine  prolac t in  s tandard  
(L3458B, 35 IU/mg, t he  k ind  gif t  of Dr.  C.H.Li) was 
iod ina ted  wi th  t81I by the  me thod  of GREENWOOD et  al. s. 
Because  the  label ing procedure  caused some damage  to 
t h e  pro lac t in  i t  was passed th rough  a Sephadex  G-100 
superf ine co lumn (0.9 × 27 cm), equ i l ib ra ted  and e tu ted  
wi th  an  0 .08M barb i t a l - ace ta t e  buffer,  p H  8.6, before 
being used in the  assay. F igure  1 shows a represen ta t ive  
elut ion profile, whose ind iv idua l  tubes  were counted  on a 
par t ia l ly-shie lded gamma-sens i t ive  scint i l la t ion de tec tor  
coupled wi th  a scaler. The  ma te r i a l  in t he  ma jo r  peak  
(fract ions 28-30) was d i lu ted  wi th  a d i luent  made  by  
adding  bov ine  serum a lbumin  (Fract ion V) to the  barb i ta l -  
ace ta te  buffer  to a concent ra t ion  of 0.5 %. 200 btl of the  d i lu t -  
ed ma te r i a l  con ta ined  4000-5000 cpm when  counted  in a 
Nuc lea r  Chicago Model  4216 Wel l  G a m m a  Counter .  Fo r  t he  
assay, 200 ~tl of t h e  xsxI-labeled ov ine  pro lac t in  was added  
to  glass cu l ture  tubes  (13 × 100 mm) to which was added  
200 [d of t he  r a b b i t  an t iov ine  pro lac t in  serum di lu ted  
1:18,000 wi th  di luent .  D a t a  for t he  s t andard  curve  were 
ob ta ined  b y  adding 100 ~tl of ov ine  p r o l a c t i n  solut ions in 
concent ra t ions  ranging  f rom 0 to  50 ng /ml  in di luent .  
P l a sma  was also assayed in 100 t~l a l iquots .  E a c h  concen- 
t r a t ion  of s tandard  and each sample  was run  in t r ipl icate .  
The  tubes  were incuba ted  a t  4°C for 5 days  a t  which  
t i m e  100 ~tl of 1:10 d i lu t ion  of goa t  an t i - r abb i t  y-globul in 
se rum and  100 ~tl of a 1:20 d i lu t ion  of  normal  rabb i t  
se rum were added to each tube.  The  tubes  were incuba ted  
for ano the r  6 to  16 h, centr i fuged,  the  superna tan t s  
aspi ra ted  off, and the  prec ip i ta tes  counted  in a Nuclear  

Chicago Model  4216 Well  G a m m a  Counter .  The  results are 
expressed as a percentage  of the  n u m b e r  of counts  in the  
prec ip i ta te  of the  zero prolac t in  tubes  (referred to as 
percen tage  of  zero binding). F igure  2 shows a representa-  
t i ve  s t andard  curve  and the  para l le l  curves  ob ta ined  b y  
d i lu t ing  two  samples  of we ther  plasma.  

Blood samples  were ob ta ined  f rom 11 whi te-faced range 
sheep fetuses be tween  60 and 138 days  of fe ta l  age. The  
fetuses were t aken  whim the  ewes were  under  pen tobar -  
b i ta l  anesthesia,  the i r  hear t s  r emoved  qu ick ly  for o ther  
exper iments ,  and the  blood sample  obtained,  in a hepa-  
r inized syringe, f rom the  aorta .  
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Fig. 1. Elution profile of lalI-labeled ovine protaetin from a Sephadex 
G-100 superfine column (0.9 × 27 era). Fraction volume approximately 
0.27 ml; 2.0 ml of eluate was collected before the fractions. 
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Speci f ic i ty  of t h e  a s say  was  d e t e r m i n e d  b y  a l lowing  
o t h e r  ov ine  a n d  b o v i n e  p i t u i t a r y  h o r m o n e s  to  c o m p e t e  
w i t h  t h e  r a d i o i o d i n a t e d  ov ine  p r o l a c t i n  for  b i n d i n g  b y  
t h e  an t i s e rum.  T h e  p i t u i t a r y  p r e p a r a t i o n s  e m p l o y e d  
were  ov ine  a n d  b o v i n e  g r o w t h  h o r m o n e s ,  N I H - G H - S 9  
a n d  N I H - G H - B 1 4 ,  b o t h  o b t a i n e d  t h r o u g h  t h e  cou r t e sy  
of t h e  P i t u i t a r y  H o r m o n e  D i s t r i b u t i o n  P r o g r a m  of t h e  
E n d o c r i n o l o g y  S t u d y  Sec t ion  of  t h e  N a t i o n a t  I n s t i t u t e s  
of H e a l t h ;  ov ine  LH,  I V  28BP,  a n d  ov ine  F S H ,  G423C, 
t h e  k ind  gif ts  of Dr .  HAROLD PAPKOFF; b o v i n e  T S H ,  
CCD-V-3, k i n d l y  p r o v i d e d  b y  Dr.  JOHN PIERCE; a n d  
b o v i n e  pro lac t in ,  N I H - P - B 3 ,  also f rom t h e  P i t u i t a r y  Hor -  
m o n e  D i s t r i b u t i o n  P r o g r a m .  T he  a c t i v i t y  of t h e  b o v i n e  
p r o l a c t i n  is g iven  as 24.1 I U / m g ,  whi le  t he  p r o l a c t i n  
a c t i v i t y  in  t h e  g r o w t h  h o r m o n e  p r e p a r a t i o n s  is s t a t e d  to  
be  a m a x i m u m  of 0.66 I U / m g  for  t he  ov ine  p r e p a r a t i o n  
($9) a n d  of 0.42 I U / m g  for t h e  b o v i n e  p r e p a r a t i o n  (B14). 
T h e  resu l t s  of t h i s  t e s t i n g  p r o g r a m  are  r e p o r t e d  in T a b l e  I, 
a n d  i nd i ca t e :  t h a t  t h e  b o v i n e  p r o l a c t i n  p r e p a r a t i o n  is 
e q u i p o t e n t  t o  t h e  s t a n d a r d  ov ine  p r o l a c t i n  p r e p a r a t i o n ;  
t h a t  b o t h  g r o w t h  h o r m o n e  p r e p a r a t i o n s  c ross - reac t  in  t h i s  
a s s a y  to  a n  e x t e n t  of s l igh t ly  less t h a n  0 .8% (i.e., less 
t h a n  0.28 I U / m g )  a n d  t h a t  t h e  s lope of t h e  d i s p l a c e m e n t  
c u r v e  is e ssen t i a l ly  t h e  s a m e  as  t h a t  of t h e  s t a n d a r d ,  b o t h  
of which ,  in  c o n j u n c t i o n  w i t h  t he  b ioa s say  d a t a  r e p o r t e d  
above ,  sugges t  t h a t  w h a t  is b e i n g  m e a s u r e d  is a p r o l a c t i n  
c o n t a m i n a n t  in  t h e  g r o w t h  h o r m o n e  p r e p a r a t i o n s ;  a n d  
t h a t  t h e  3 h i g h l y  pur i f i ed  g lycopro te in  p r e p a r a t i o n s  show 
no c o m p e t i t i o n  a t  t h e  h i ghes t  levels  a t  w h i c h  t h e y  were  
t e s t e d  - 1 tzg. 

Results and iscussion. T h e  fe ta l  sheep  p l a s m a  p r o l a c t i n  
levels,  as a f u n c t i o n  of age, are  l i s ted  in T a b l e  I I .  P r o l a c t i n  
was  de t ec t ed  a t  t h e  l i m i t  of t h e  a s s a y ' s  s e n s i t i v i t y  
(3 ng/ml) ,  in  one  fe tus  72 days  of fe ta l  age. S u b s t a n t i a l  
a m o u n t s  of p ro l ac t i n ,  however ,  were  f o u n d  on ly  in fe tuses  
122 a n d  138 d a y s  of fe ta l  age. 

STOKES a n d  BoI)A ~ couId n o t  d e t e c t  p r o l a c t i n - c o n t a i n -  
ing cells in  fe ta l  sheep  p i t u i t a r i e s  b y  i m m u n o f l u o r e s c e n c e  
un t i l  t h e  fe tuses  were  b e t w e e n  80 a n d  88 d a y s  of  age. I n  
our  series, one  b lood  s a m p l e  f rom a 72-day  fe tus  h a d  a 
b a r e l y  d e t e c t a b l e  p r o l a c t i n  level,  a n d  we f i r s t  f ound  
s u b s t a n t i a l  a m o u n t s  of p r o l a c t i n  in  p l a s m a s  f rom t w i n  
fe tuses  122 days  of fe ta l  age. Th i s  co r re sponds  to  t he  age 
(125 days)  a t  w h i c h  H e r l a n t ' s  s t a i n  was  r e p o r t e d  b y  
STOKES a n d  BODA 6 to  f i r s t  d i f f e r en t i a t e  2 t y p e s  of acido- 
phi l s  in  t h e  p i t u i t a r y .  I f  i t  is a s s u m e d  t h a t  a t  t h i s  fe ta l  
age t he re  ha s  b e e n  no  s u d d e n  m a r k e d  decrease  in t h e  

d i s t r i b u t i o n  v o l u m e  for  p ro lac t in ,  or m a r k e d  increase  in  
t h e  half- l i fe  of t h e  c i r cu la t ing  h o r m o n e ,  t h e n  t he se  d a t a  
would  i nd i ca t e  t h a t  t h e  sheep  p i t u i t a r y  beg ins  to  sec re te  
s u b s t a n t i a l  a m o u n t s  of p r o l a c t i n  b e t w e e n  110 a n d  122 
d a y s  of f e t a l  age, t h a t  is, ea r ly  in  t h e  l a s t  t r i m e s t e r  of 
ges t a t ion .  

Table I, Cross-reaction of pituitary hormones in the ovine prolactin 
radioimmunoassay 

Preparation Source Level Ovine prolactin 
tested equivalent 
(ng/ml) (ng/ml) 

GH-S9 Ovine 4000 31 
2000 15 
1000 9 

GH-B 14 Bovine I000 8 
500 < 4  
250 < 4 

LH-IV28 BP Ovine 1000 < 4  
500 < 4  
250 <4 

FSH-G423C Ovine 1000 <4 
500 < 4  
250 < 4  

TSH-CCD-V-3 Bovine 1000 < 4  
500 < 4  
250 < 4  

Prolaetin-B 3 Bovine 64 64 
32 33 
16 16.4 

• In these assays the sensitivity was 4 ng/ml, 

Table II. Plasma prolactin levels in fetal sheep 

Ewe No° Sex of Fetal age, Plasma prolaetin 
fetus in days (ng]ml) 

4-08i  ? 60 < 3  
5-251 c~ 72 3 
1-034 8' 74 < 3  
4-259 c~ 76 < 3 

76 < 3  
3-166 Pooled 110 < 3  

(1 6' 1 ~) 
3-403 c~ 122 54 

122 12 
5-108 c~ 138 70 

? 138 5 
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Fig. 2. R a d i o i m m u n o a s s a y  of sheep prolac t in .  Ovine p ro lac t in  s tan-  
d a r d  (O); wether No. 401 plasma (m) diluted 1:16, 1:32, 1:64 and 
1:128; and wether No. 403 plasma (0) diluted 1:4, 1:8 and 1:16. 

Zusammen/assung. E n t w i c k l u n g  u n d  Spez i f i t~ t  e ines 
r a d i o i m m u n o l o g i s c h e n  V e r f a h r e n s  fi ir  S c h a f - P r o l a k t i n .  
Z i r k u l i e r e n d e  P r o l a k t i n m e n g e n  w n r d e n  in  F e t u s s e n  
b e s t i m m t  u n d  yore  110. b is  z u m  122. Tage  b e d e u t e n d e  
P r o l a k t i n m e n g e n  fes tges te t l t .  
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