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in  h o r m o n a l  s t a t e  induced  b y  t he  p r e g n a n c y  could be  
cons idered  a n  i m p o r t a n t  fac to r  for v a r i a t i o n s  in  t i ssue  
glycogen.  The  obse rved  v a r i a t i o n s  in  g lycogen concen t ra -  
t i o n  of t h e  u t e rus  s u p p o r t  t he  sugges t ion  t h a t  a n  ac t ive  
t r a n s p o r t  of h e p a t i c  a n d  card iac  glycogen to  t he  u t e rus  
exis ts  d u r i n g  l a t e  p r egnancy .  

Rdsumd. Ce t r a v a i l  d6cr i t  l ' 6vo lu t ion  du  c o n t e n u  en  
glycog&ne de l 'u t6rus ,  du foie et  du  cceur chez des r a t t e s  
en  f in  de ges ta t ion ,  au m o m e n t  de la p a r t u r i t i o n  et  en  
p o s t - p a r t u m .  Le glycog~ne de l ' u t6 rus  a u g m e n t e  de 
fas  t rgs  s igni f ica t ive  du 18e jour  de ges t a t ion  j u s q u ' a u  
m o m e n t  de la p a r t u r i t i o n .  Au con t r a i r e  le glycog~ne 

h 6 p a t i q u e  d i m i n u e  du  18e au 21e jour  de ges ta t ion .  Le 
con t enu  en glycoggne du ccenr dgcroi t  b r u t a l e m e n t  du  
20e jour  de ges t a t ion  5. 0 h p o s t - p a r t u m .  Dgs 24 h pos t -  
p a r t u m  les r6serves en glycoggne de c h a c u n  des organes  
a m o r c e n t  u n  r e tou r  vers  les va leu r s  t~moins .  Les r6su l ta t s  
sugg~rent  qu ' i l  exis te  u n  d @ l a c e m e n t  du  glycog~ne 
h @ a t i q u e  vers  l ' u t6 rus  p e n d a n t  la derni~re pa r t i e  de la 
ges ta t ion .  
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A Radio immunoassay  of Vasopressin.  A Note on Pituitary Vasopressin Content in Brattleboro Rats 

A recen t ly  deve loped  r a d i o i m m u n o a s s a y  of vaso-  
press in  was t e s t ed  for i ts  s ens i t i v i ty  and  re l i ab i l i ty  b y  
d e t e r m i n i n g  t he  a m o u n t  of va sop re s s in  in pos te r io r  
p i t u i t a r i e s  of r a t s  w i t h  h y p o t h a l a m i c  h e r e d i t a r y  d iabe tes  
ins ip idus  (D. I.) (B r a t t l ebo r o  s t ra in) .  Pos te r io r  p i t u i t a r y  
vasopress in  c o n t e n t  of he te rozygous  D.I.  r a t s  ha s  b e e n  
r e p o r t e d i ,  b u t  l i t t le  d a t a  on  p i t u i t a r y  vasopres s in  con- 
t e n t  of h o m o z y g o u s  D.I .  r a t s  exist .  Therefore ,  t he  a m o u n t  
of vasopres s in  in  pos te r io r  p i t u i t a r i e s  of h o m o z y g o u s  a n d  
he te rozygous  r a t s  of t he  B r a t t l e b o r o  s t r a i n  was assessed 
b y  b o t h  r a d i o i m m u n o a s s a y  a n d  bioassay.  

A n t i b o d i e s  aga ins t  s y n t h e t i c  a rg in ine -8 -vasopress in  
(AVP;  300 I U / m g ,  Fer r ing)  were p roduced  as descr ibed  
b y  SKOWSKY and  FISHER 2. A V P  was coupled  to  t h y r o -  
g lobul in  b y  e t h y l c a r b o d i i m i d e  and  t he  p r o d u c t  was 
emuls i f ied  in F r e u n d ' s  comple t e  a d j u v a n t  a n d  in jec ted  
i .m. in to  y o u n g  adu l t  New Zea land  r a b b i t s  (1.5-3.0 kg). 
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Standard curve of arginine-8-vasopressin (AVP) showing inhibition 
of binding of 12SI-AVP by antibody at a final dilution of 1 : 60,000 in 
the presence of serial dilutions of unlabelled AVP. The bound/free 
ratio of i~SI-AVP is plotted against the concentration of standard 
AVP. 

An  in i t ia l  dose of an t igen ,  co r respond ing  to  0.4 m g  A V P  
was given,  followed b y  a boos te r  w i t h  ha l f  t h i s  a m o u n t  of 
an t i gen  eve ry  3 weeks. The  f i rs t  a n t i s e r u m  was col lected 
18 weeks a f t e r  t i le in i t ia l  in jec t ion .  

A V P  was label led  w i t h  Nai2SI (Amersham)  us ing  
c h l o r a m i n e  T as o x y d a n t .  The  r eac t ion  was s topped  b y  
a d d i t i o n  of h u m a n  serum.  S e p a r a t i o n  of i"SI-AVP; f rom 
label led  a l b u m i n  a n d  un labe l l ed  AVP,  was accompl i shed  
b y  passage  t h r o u g h  a S e p h a d e x  G 25 f ine co lumn  (1.0 • 
10.0 cm) equ i l i b r a t ed  w i t h  0.2 M acet ic  acid. Th i s  t r a c e r  
w i t h  a specific a c t i v i t y  of 200 ~Ci/~g was s tored  in smal l  
po r t i ons  a t  - -20~ A Verona l  buf fer  (pH 8.0) was used 
as d i l uen t  a. 

S t a n d a r d  a m o u n t s  of A V P  r a n g i n g  f rom 1 pg  to 128 pg  
were used for t he  ca l i b r a t i on  cu rve  (Figure),  wh ich  
inc luded  a n t i b o d y  b l a n k  a n d  d i l uen t  b lank .  The  f inal  
d i l u t ion  of t he  a n t i b o d y  was 1:60.000. The  t o t a l  v o l u m e  
was 110 F1/tube. The  i n c u b a t i o n  t i m e  was 48 h a t  4~ 
A m m o n i u m  su lpha te  was used for t he  s e p a r a t i o n  of 
b o u n d  a n d  free I~SI-AVP. The  de tec t ion  l imi t  in  buffer  
was  2 pg  AVP.  S imi la r  s t a n d a r d  curves  for A V P  were 
ob ta ined ,  r a n g i n g  f rom 2 to  128 pg  over  a n u m b e r  of 
assays,  a n d  also t he  same de tec t ion  t h r e s h o l d  of 1-3 pg 
was found,  i nd i ca t i ng  a h i g h  degree of reproduc ib i l i ty .  
Concern ing  cross r e a c t i v i t y  w i t h  r e l a t ed  pept ides ,  t he  
de t ec t i on  t h r e sho lds  oI oxy toc in  a n d  of lys ine-8-vaso-  
press in  (LVP) were ca. 60 pg. S t a n d a r d  curves  w i t h  these  
pep t ides  d id  no t  r u n  para l le l  to  t he  A V P  curve.  

The  pressor  a c t i v i t y  of t he  pos te r io r  p i t u i t a r y  ex t r ac t s  
was  e s t i m a t e d  b y  t he  b lood  pressure  b ioassay  in anes the-  
t i zed  r a t s  p r e t r e a t e d  w i t h  p h e n o x y b e n z a m i n e  (10 mg/kg)  
as descr ibed  b y  DEKANSKI ~. 

H o m o z y g o u s  and  he te rozygous  male  r a t s  of t he  B r a t t -  
leboro s t ra in ,  b r ed  u n d e r  S P F  cond i t ions  (TNO, Zeist) 
were ki l led b y  decap i t a t ion .  The  p i tu i t a r i e s  were r e m o v e d  
f rom the  sella, t he  pos t e r i o r  lobes sepa ra t ed  f rom the  
an t e r i o r  lobes, weighed,  homogen i zed  in 2.1 ml  d i luen t  
buf fer  a n d  s tored  a t  - -20~  un t i l  tes t ing .  Al iquo t s  of 
p i t u i t a r y  h o m o g e n a t e s  of h o m o z y g o u s  and  he te rozygous  
r a t s  were t e s t ed  for pressor  a c t i v i t y  in a 2 X 2 b ioassay .  
I n  3 pos te r io r  p i t u i t a r y  h o m o g e n a t e s  of h o m o z y g o u s  D.I .  
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Posterior pituitary vasopressin content in rats homozygous and heterozygous for hereditary diabetes insipidus as measured by radio-im- 
munoassay and bioassay 

Body weight (g) Posterior pituitary weight (mg) Vasopressin (mU/posterior pituitary) Correlation RIA/bioassay (r) 

RIA Bioassay 

Homozygous 243 • 6 

Heterozygous 283 4- 7 

1.24 4- 0.07 8.2 ~ 2.0 i1.5 4- 2.8 0.83 (p < 0.05) (7) 

0.84 ~- 0.03 163.0 -4- 22.7 169.0 -~ 27.4 0.97 (p < 0.01) (7) 

Values are mean 4- S.E.M. Numbers of animals in parentheses. 

rats ,  t he  vasopress in  c o n t e n t  was ve ry  low as m e a s u r e d  b y  
r ad io - immunoas say .  I n  these  samples ,  a 2 •  pressor  
a s say  was no t  feasible  a n d  a 2 • 1 assay  was per formed.  
I m m u n o a s s a y  of a l iquots  was  pe r fo rmed  in t r ip le  on  
1 : 25 d i lu t ions  of p i tu i t a ry ,  h o m o g e n a t e s  of h o m o z y g o u s  
r a t s  a n d  on  1:250 d i lu t ions  of those  of he te rozygous  
animals .  

A l t h o u g h  b o d y  we igh t  of the  h o m o z y g o u s  r a t s  was less 
t h a n  t h a t  of t he  he te rozygous  ones, t he  pos te r io r  p i t u i t a r y  
weigh t  was s ign i f ican t ly  h igher  in  t he  fo rmer  g roup  
(Table) conf i rming  the  d a t a  of ARIMURA, SAWANO, 
I~EDDING & ~CHALLY 5. 

Vasopress in  c o n t e n t  of p i tu i t a r i e s  of h o m o z y g o u s  r a t s  
was  e x t r e m e l y  low c o m p a r e d  to t h a t  of he t e rozygous  
an ima l s  as m e a s u r e d  b y  b ioassay  as well  as i m m u n o a s s a y  
(Table).  A close cor re la t ion  was found  w h e n  p i t u i t a r y  
vasopress in  c o n t e n t  b y  i m m u n o a s s a y  (Y) was p lo t t ed  
aga ins t  th i s  c o n t e n t  b y  b ioassay  (X). Fo r  he te rozygous  
an ima l s  r = 0.97 (p < 0.01) (Y = 1.2 X -- 29.9) and  for  
h o m o z y g o u s  a n i m a l s  r = 0.83 (p < 0.05) (Y = 1.2 X + 
2.0). These  resul t s  are  in  good a g r e e m e n t  w i t h  those  of 
MOSES a n d  MILLER 1 and  of VALTIN et  al.% 

Oxy toc in  c o n t e n t  of t h e  h o m o z y g o u s  D.I .  r a t s  is 
g rea t ly  r educed  as c o m p a r e d  to  t h a t  of he te rozygous  
an ima l s  ~. Moreover  t h i s  o x y t o c i n  c o n t e n t  c o n t r i b u t e s  
on ly  to  a sma l l  degree ( <  2%) to  t h e  vasopress in- l ike  
a c t i v i t y  in  t he  pos t e r io r  p i t u i t a r y  of h o m o z y g o u s  D.I.  
r a t s  as d e t e r m i n e d  b y  b lood pressure  b ioassayL Addi-  
t i ona l ly  t he  d i lu t ion  curves  o b t a i n e d  w i t h  a l iquots  of 
p i t u i t a r y  h o m o g e n a t e s  in  t he  r a d i o - i m m u n o a s s a y  were 
para l le l  to  t he  A V P  s t a n d a r d  curves,  in c o n t r a s t  w i t h  
those  ob t a ined  w i t h  oxytocin .  Thus  i t  is un l ike ly  t h a t  
oxy toc in  con t r i bu t e s  s ign i f ican t ly  to  t he  vasopress in-  
l ike a c t i v i t y  t h a t  is found  in pos te r ior  p i tu i t a r i e s  of 
B r a t t l e b o r o  rats .  

I n  the  homozygous  D.I.  r a t s  of t he  B r a t t l e b o r o  s t ra in ,  
pos te r ior  p i t u i t a r y  vasopress in- l ike  a c t i v i t y  is m i n i m a l  as 
c o m p a r e d  to t h a t  of hetero 'zygous animals .  The  rad io-  

i m m u n o a s s a y  of A V P  descr ibed,  r ep resen t s  a sens i t ive  
m e t h o d  for t he  q u a n t i t a t i v e  m e a s u r e m e n t  of biological ly  
ac t ive  vasopress in  s, 9. 

Zusammen/assung. Die E m p f i n d l i c h k e i t  und  Zuver-  
l~issigkeit eines neu  en twicke l t en  R a d i o i m m u n o t e s t s  
fiir Vasopress in  wurde  d u r c h  Messungen  des Vasopress in-  
spiegels im H y p o p h y s e n h i n t e r l a p p e n  yon  h o m o z y g o t e n  
u n d  h e t e r o z y g o t e n  R a t t e n  ftir a n g e b o r e n e n  Diabe tes  
ins ip idus  gepr i i f t  und  eine gu te  I~orre la t ion  zwischen d e m  
biologisch u n d  r a d i o i m m u n o l o g i s c h  gemessenen  Vaso- 
p re s s ingeha l t  de r  H y p o p h y s e  nachgewiesen .  

Tj. B. VAN WIMERSMA GREIDANUS, R.M. BUYS, 
H. J .G .  HOLLEMANS 10 and  W. DE JONG 

Rudol[ Magnus Institute for Pharmacology, 
Medical Faculty, University of Utrecht, 
Vondellaan 6, Utrecht, and 
School o/Medicine, Division o/Endocrinology, 
University Hospital Wilhelmina Gasthuis, 
University o/Amsterdam, Amsterdam (The Netherlands), 
7 May 1974. 

5 A. ARIMURA, S. SAWANO, T. W. REDDING and A. V. SCHALLV, 
Neuroendocrinology 3, 187 (1968). 

6 H. VALTIN, W. H. SAWYER and H. S. SO~OL, Endocrinology 77, 
701 (1965). 
H. B. VAN DIJKE, K. ADAMSON and S. L. ENGEL, Recent Prog. 
Horm. Res. 9, 1 (1955). 

s The skilful technical assistance of Miss M. A. COLENBRANDER is 
gratefully acknowledged: 
These investigations were partly subsidized by the Netherlands 
Organization for the Advancement of Pure Research (ZWO). 

10 School of Medicine, Division of Endocrinology, University 
Hospital Wilhelmina Gasthuis, Amsterdam. 

The Effect of Theophyll ine on Oxytocin Induced Contractions in the Chronically 
Catheterized Pregnant Rabbit 

The  sens i t i v i ty  of the  p r e g n a n t  r a b b i t  m y o m e t r i u m  to 
i n t r a - ao r t i c  oxy toc in  in fus ion  increases  as t he  c i rcu la t ing  
p l a s m a  p roges te rone  c o n c e n t r a t i o n  falls1, ~. SMITH, ABEL 
and  NATHANIELSZ ~ h a v e  descr ibed  an  e x p e r i m e n t a l  
p r e p a r a t i o n  in wh ich  ca the t e r s  are i n t r o d u c e d  in to  t he  
femora l  a r t e r y  and  ve in  of a 21 d a y  p r e g n a n t  r a b b i t  u n d e r  
n e m b u t a l  anaes thes ia .  The  ca the t e r s  are  a d v a n c e d  
c ran ia l ly  u n t i i  t h e i r  t i p s  lie in t h e  a o r t a  and  v e n a  cava,  
a b o v e  t h e  level  of t he  o v a r i a n  b lood  vessels.  I f  t he  an ima l s  

are infused c o n t i n u o u s l y  w i t h  sal ine t h e y  del iver  l ive 
l i t t e r s  a p p r o x i m a t e l y  185 h a f te r  opera t ion ,  whereas  the  
in fus ion  of p r o s t a g l a n d i n  F2~ ( P G F ~ )  a t  doses of 

1 p. W. NATHANIELSZ, M. ABEL and G. W. SMITH, Proceedings of 
the Sir Joseph Bareroft Centenary Symposium (Ed. R. S. COMLINE; 
Cambridge University Press 1973), p. 594. 

2 G. W. SMITH, M. ABEL and  P. W. NATHANIELSZ, Prostaglandins 3, 
525 (1973). 


