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JOURNAL OF IMMUNOASSAY, 6 ( 3 ) ,  2 2 7 - 2 4 3  (1985) 

SOLID PHASE RADIOIMMUNOASSAY FOR DIRECT MEASUREMENT 
OF HUMAN PLASMA OXYTOCIN 

J. M. Burd, D .  R .  Weightman, P. H.  B a y l i s  
Endocrine U n i t ,  Royal Vic tor ia  I n f i r m a r y ,  

Newcastle upon Tyne, N E 1  4LP, England. 

ABSTRACT 

S y n t h e t i c  oxytoc in  (OT) conjugated  t o  bovine t h y r o g l o b u l i n  by 
t h e  carbodi imide  r e a c t i o n  w a s  i n j e c t e d  i n t o  r a b b i t s  t o  raise a 
h igh  t i t re ,  s p e c i f i c  OT ant i se rum which w a s  then  coupled  t o  
m i c r o c r y s t a l l i n e  ce l lu lose  a c t i v a t e d  by cyanogen bromide. 
a f f i n i t y  of t h e  coupled an t i se rum was d e f i n e d  by S c a t c h a r d  a n a l y s i s ,  
Keq = 7.1 x 101ll/mol. 
b inding  of an t i se rum t o  ana logues  of OT. I o d i n a t i o n  w a s  erformed 
by t h e  Chloramine T method, g i v i n g  s p e c i f i c  a c t i v i t y  of 1’51-OT, range 
1.1 - 1.7 x LO3 C i /mmol .  
d i s e q u i l i b r i u m  c o n d i t i o n s ,  s p e c i f i c  and non-spec i f ic  b i n d i n g s  were 
10.6 t 2.7% and 0 . 2  f 0.1% ( n = 1 5 ) ,  r e s p e c t i v e l y .  Displacement of  
50% 1251-OT occurred  with 2.9 pg OT/tube. 
of  s t a n d a r d  OT c o n c e n t r a t i o n s  (0.03 - 16 pg/ tube)  w e r e  < 5%.  
L i m i t  of d e t e c t i o n  w a s  2 pg OT/ml  plasma. Recovery of  s y n t h e t i c  OT 
added t o  non-pregnant plasma was 81.8% (n=34) a t  2 0  pg/ml and 97.4% (n=32) 
a t  100 pg/ml. Two p a t i e n t s ,  17 and 18 weeks post-par tum, had i n c r e a s e s  
i n  plasma OT from < 2 pg/ml t o  18.3 and 16.0 pg/ml a f t e r  6 and 4 minutes  
b r e a s t  f e e d i n g  i n f a n t s ,  r e s p e c t i v e l y .  We conclude t h a t  t h i s  s o l i d  
phase OT radioimmunoassay i s  q u i c k ,  r e l a t i v e l y  s e n s i t i v e  and reliable, 
m d  does n o t  r e q u i r e  p r i o r  e x t r a c t i o n  of plasma samples. 

High 

C r o s s - r e a c t i v i t y  s t u d i e s  r e v e a l e d  l i t t l e  

A f t e r  i n c u b a t i o n  f o r  40 h o u r s  under  

C o e f f i c i e n t s  of  v a r i a t i o n  

INTRODUCTION 

Oxytocin i s  t h e  neurohypophysial  hormone commonly thought  

t o  p lay  a major role i n  t h e  c o n t r o l  of  l ac t a t ion  and cont rac t ion  

of t h e  u t e r u s  dur ing  pregnancy. A t  t h e s e  t i m e s  it i s  p r e s e n t  i n  

plasma i n  l a r g e  q u a n t i t i e s ,  b u t  b a s a l  c i r c u l a t i n g  levels  are 
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very low, in  t h e  order  1.5 t o  4 pg/ml 

[ I ] ,  Weitzman e t  a1  [ 2 ] ,  Kumaresan [ 3  

a s  measured by Leake e t  a1 

and Amico [ 4 ] .  With the  

exception of Kumaresan, these  workers a s  w e l l  a s  many o t h e r s  

have used ex t rac t ion  techniques p r i o r  t o  assay of oxytocin from 

plasma. 

in te r fe rence  f a c t o r s  i n  the  plasma and a l s o  t o  concent ra te  t he  

oxytocin, bu t  inherent  i n  a l l  such techniques which a r e ,  i n  

genera l ,  t echnica l ly  demanding and t i m e  consuming, is  t h e  reduced 

recovery. While Dogterom e t  a 1  [5] claimed 55% recovery of 

These methods are requi red  t o  e l imina te  nonspecific 

oxytocin with Vicor Glass,  and Weitzman repor ted  73% e f f i c i ency  

with acetone, [21 , Dawood [61 only recovered 42% using F u l l e r ' s  

ear th .  In  an attempt t o  overcome these  problem a reas ,  w e  have 

developed a s o l i d  phase radioimmunoassay f o r  OT t h a t  is capable 

of de tec t ing  basa l  c i r c u l a t i n g  l e v e l s  bu t  does no t  r equ i r e  p r i o r  

ex t rac t ion  of t he  plasma sample. 

MATERIALS AND METHODS 

Synthetic oxytocin (OT) f o r  use i n  r a i s i n g  a n t i s e r a  and iodin- 

a t ion  w a s  obtained from Fer r ing  AE, who a l s o  donated the  analogues 

toc inoic  ac id ,  dNH, - Tyr ( O E t )  - OT, l y s ine  vasopressin,  a rg in-  

i ne  vasotocin and arg in ine  vasopressin.  Oxytocin used f o r  stand- 

a rds  i n  the  assay was the  4th In t e rna t iona l  Standard (76/575) 

obtained from the  National I n s t i t u t e  f o r  Bio logica l  Standards and 

Control,  London, UK. The analogues i so toc in ,  mesotocin, pro-leu- 

g ly  and oxytocin ( f r e e  ac id)  were obtained from BaChem (UK) Ltd. 

All o the r  chemicals were Analar grade un le s s  ind ica ted  otherwise.  
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HUMAN PLASMA OXYTOCIN 229 

Ant isera  t o  oxytocin w e r e  r a i s e d  by conjugation of oxytocin 

t o  bovine thyroglobulin (Sigma, .UK, Ltd) with carbodiimide (Sigma, 

UK, Ltd) i n  the  r a t i o  118:1:200, 0T:BTG:CDI a s  described by 

Skowsky and Fisher  [71. The reagents  were mixed a t  20°C f o r  1 7  

hours; then an equal volume of 1 m o l / l  amonium hydroxide, pH 6.6, 

was added and mixing continued f o r  a f u r t h e r  2 hours. The con- 

jugate was pu r i f i ed  on Sephadex G25F (Pharmacia) i n  0.02 m o l / l  

phosphate bu f fe r ,  pH 7.2 ,  and then emulsified with an equal volume 

of Freuds adjuvant (Difco Laboratories,  UK) and given as 

multiple s i te  intradermal i n j e c t i o n s  a t  3-4 month i n t e r v a l s  over 

a per iod  of 1 2  months i n t o  white N e w  Zealand r a b b i t s .  Scatchard 

ana lys i s  was c a r r i e d  o u t  on da ta  from standard dose-response curves.  

Iod ina t ion  was performed by a modification of t he  Chloramine T 

method described by Greenwood and Hunter [ E l .  The r eac t ion  mixture 

was pu r i f i ed  on a Sephadex G25F column, e l u t i n g  with 0.25% a c d t i c  

ac id  bu f fe r  containing 1.25 mg/ml bovine serum albumin, f r a c t i o n  

V (Sigma, UK, L td ) .  Spec i f i c  a c t i v i t y  w a s  ca l cu la t ed  by d i l u t i n g  

1251-OT p a r a l l e l  t o  standard dose-response curves and r e l a t i n g  quan t i ty  

of iod ina ted  OT t o  standard syn the t i c  OT. Eff ic iency  of gamma 

counter w a s  70%. Binding of iod ina t ion  peaks t o  excess OT antiserum 

was assessed ,  and TCA p r e c i p i t a t i o n  s tud ie s  were also performed 

on peaks. 

Microcrys ta l l ine  c e l l u l o s e  f o r  t h i n  l aye r  chromatography 

(Merck, F.R.G.) w a s  ac t iva t ed  by cyanogen bromide using a modif- 

i ca t ion  of the  method of Wide [91. Cyanogen bromide w a s  d i sso lved  

i n  co ld  d i s t i l l e d  water a t  25 mg/ml and an equal amount of cel- 
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2 30 BUFUI, WEIGHTMAN, AND BAYLIS 

l u l o s e  added, s t i r r i n g  cont inuous ly .  The pH was k e p t  a t  10-11 

by t i t r a t i o n  w i t h  1 mol/l NaOH f o r  2 minutes .  The suspens ion  

w a s  f i l t e r e d  through a G5 S i n t a  Funnel and washed w e l l  w i t h  

copious q u a n t i t i e s  of c o l d  d i s t i l l e d  water, fol lowed by i n c r e a s i n g  

c o n c e n t r a t i o n s  of  cold aqueous ace tone  u n t i l  n e a t  a c e t o n e  w a s  

used. The polymer was p u l l e d  d r y  f o r  a t  least 2 h o u r s  and t h e n  

s t o r e d  i n  s e a l e d  v i a l s  a t  -20°C, where it remained stable f o r  a t  

least  1 y e a r .  A c t i v a t e d  c e l l u l o s e  (100 mg) w a s  mixed w i t h  25 p1 

n e a t  an t i se rum and 400 pl 0.1 m o l / l  sodium b i c a r b o n a t e  by con- 

t inuous  r o t a t i o n  a t  20°C f o r  18 hours .  T h e r e a f t e r  t h e  immuno- 

sorbent  w a s  washed as d e s c r i b e d  p r e v i o u s l y  [lo]. 

Assay b u f f e r  used throughout  w a s  50 mmol/l Tris-HC1, pH 7 .5 ,  

w i t h  bovine serum albumin (3.5 mg/ml) and 0.02% sodium a z i d e  as  

p r e s e r v a t i v e .  S tandard  c u r v e s  were o b t a i n e d  u s i n g  500 p1 of  

i m u n o s o r b e n t  a t  50 ) I g / m l  a s s a y  b u f f e r  t o g e t h e r  w i t h  200 pl 

s tandard  s e r i a l y  d i l u t e d  from 80 pg/ml t o  0.15 pg/ml. B u f f e r  

r e p l a c e d  t h e  s t a n d a r d  i n  z e r o  ( i n i t i a l )  b i n d i n g  tubes and non- 

s p e c i f i c  b inding  t u b e s  c o n t a i n e d  500 p1 c e l l u l o s e  a t  50 pg/ml 

t h a t  had been washed i d e n t i c a l l y  t o  t h e  immunosorbent. Tubes 

were capped and incubated  a t  20°C f o r  20 hours  w i t h  cont inuous  

mixing. 

i n g  cont inued  for a f u r t h e r  20  hours  b e f o r e  washing o f f  the immuno- 

s o r b e n t  as  d e s c r i b e d  p r e v i o u s l y  [lo]. A number of  ana logues  of  OT 

and commonly o c c u r r i n g  hormones were t e s t e d  f o r  t h e i r  c r o s s -  

r e a c t i v i t y  by r e p l a c i n g  t h e  s t a n d a r d  wi th  200 pl analogue or  hormone. 

The amount of analogue r e q u i r e d  t o  d i s p l a c e  50% 1251-OT is  expressed  

T h e r e a f t e r  100 wl 1251-OT (5000 cpm) w a s  added and mix- 
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HUMAN PLASMA OXYTOCIN 231 

as a percentage  of t h e  amount o f  OT r e q u i r e d  t o  produce s i m i l a r  

d isplacement .  

S tandard  c u r v e s  were also c o n s t r u c t e d  c o n t a i n i n g  100 1.11 

f a s t i n g  plasma,  i n  which immunosorbent w a s  added a s  400 1.11 a t  

62.5 pg/ml. I n  both forms o f  s t a n d a r d  curve ,  t h e  ra t io  bound 

1251-OT t o  t o t a l  1251-OT w a s  c a l c u l a t e d  for  each  s t a n d a r d  and 

expressed  as  a percentage  of  z e r o  b i n d i n g  t o  produce t h e  s t a n d a r d  

curve .  Recovery from u n e x t r a c t e d  male or non-pregnant female 

plasma was a s s e s s e d  by adding  OT i n  t h e  range  20 pg/ml t o  100 pg/ml, 

and w a s  c a l c u l a t e d  from a s t a n d a r d  c u r v e  c o n t a i n i n g  plasma (100 1.11). 

To i n v e s t i g a t e  whether l a r g e  molecular  weight  i n t e r f e r i n g  

subs tances  were p r e s e n t  plasma c o n t a i n i n g  1 ng s y n t h e t i c  o x y t o c i n  

and t r a c e  amounts of  1251-OT w a s  chromatographed on a Sephadex 

G25 column, bed volume 200 m l .  F r a c t i o n s  (4 m l )  were c o l l e c t e d ,  

brought  t o  pH 7.0-7.5 and 200 1.11 f r a c t i o n s  were assayed  d i r e c t l y .  

P h y s i o l o g i c a l  v a l i d a t i o n  of t h e  a s s a y  w a s  e s t a b l i s h e d  by a s s a y i n g  

d i r e c t l y  oxytoc in  r e l e a s e d  dur ing  b r e a s t  f e e d i n g .  

mothers were 1 7  and 18 weeks post-par tum, a t i m e  when o x y t o c i n a s e  

i s  no longer  p r e s e n t .  Observa t ions  were made a t  10.00 a m  f e e d s .  

The i n f a n t s  were taken  from t h e  mothers  a t  9.30 a m  t o  p r e v e n t  

any a n t i c i p a t o r y  release of  OT and k e p t  i n  a separate room, w h i l s t  

venous cannulae w e r e  i n s e r t e d  i n t o  t h e  materna l  forearms and 

r e s t i n g  2 m l  blood samples taken  1 5  minutes  b e f o r e  s u c k l i n g .  

F u r t h e r  b lood  samples w e r e  taken a s  s u c k l i n g  commenced and e v e r y  

two minutes  t h e r e a f t e r  for 10 minutes .  Blood w a s  drawn i n t o  c h i l l e d  

h e p a r i n i s e d  s y r i n g e s  and t r a n s f e r r e d  t o  l i t h i u m  h e p a r i n  tubes k e p t  

L a c t a t i n g  
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232 BURD, WEIGHTMAN, AND BAYLIS 

on i ce .  Two f u r t h e r  samples were taken ,  a t  5 and 1 5  minutes a f t e r  

suckling. 

plasma kept  on i c e  u n t i l  assayed t h e  same day. 

Samples were cent r i fuged  immediately a t  4OC and t h e  

RESULTS 

Only one of s i x  r a b b i t s  produced a s u i t a b l e  antiserum, binding 

4 50% of 1251-OT a t  a t i t r e  of 1 i n  4 . 4  x 10 . Iodina t ion  of  oxy- 

toc in  y ie lded  two peaks a f t e r  f r a c t i o n a t i o n  (Fig. 1) .  The f i r s t  

peak corresponded t o  t h e  mono-iodinated l i gand  and gave a s p e c i f i c  

a c t i v i t y  of 1.5 x 10 Ci/mmol, which i s  similar t o  t h e  t h e o r e t i c a l  

s p e c i f i c  a c t i v i t y  of mono-iodinated OT (1.8 x 10 Ci/mmol). The 

second peak gave a s p e c i f i c  a c t i v i t y  of 2 .2  x 10 Ci/mmol and 

probably corresponded t o  the  diiodo-ligand. Binding t o  excess 

OT antiserum w a s  maximal wi th  f i r s t  peak. Mono-iodinated OT remained 

stable f o r  up t o  2 months, and was used a s  tracer i n  t h e  assay .  

3 

3 

3 

Figure 2 shows t h e  dose response-curve f o r  t h e  immunosorbent, 

mean f 1 SEM (n=30).  The smallest amount of oxytocin t h a t  could 

be de tec ted ,  def ined  a t  10% displacement of 1251-OT was 0.2 pg/ 

tube. Non-specific binding w a s  0.2 f 0.1% while s p e c i f i c  (zero)  

binding i n  t h e  presence of antiserum only w a s  11.8% k 1.8%. 

Coeff ic ien t  of v a r i a t i o n  a t  each p o i n t  on t h e  s tandard  curve (n=8) 

i s  a l s o  shown, and ranged from 2% t o  5% (Fig .  2 ) .  In t e ra s say  

c o e f f i c i e n t  of v a r i a t i o n  a t  10 pg/tube w a s  11% (n=7) .  Scatchard 

ana lys i s  of t h e  binding of OT t o  antiserum under equi l ibr ium con- 

d i t i o n s  revealed a t w o  component antiserum, one with a high a v i d i t y  

component and l o w  binding capac i ty ,  Keq = 7 . 1  x 10l1 l/mol, and 

the  o the r  with a lower a v i d i t y ,  Keq = 7.2  x l o l o  l/mol (F ig .  3 ) .  
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HUMAN PLASMA OXYTOCIN 233 

VOID 

1 

F i g u r e  1 E l u t i o n  p r o f i l e  of i o d i n a t i o n  o f  s y n t h e t i c  OT u s i n g  

chloramine T. E l u a n t  w a s  0.25% acetic acid c o n t a i n i n g  1 . 2 5  mg/ 

m l  BSA and 0.02% sodium a z i d e .  

The a n t i s e r u m  i s  h i g h l y  s p e c i f i c  f o r  OT and does n o t  cross react 

a p p r e c i a b l y  w i t h  t h e  neurohypophysial  hormones, a r g i n i n e  v a s o p r e s s i n  

(AVP) , l y s i n e  v a s o p r e s s i n  (LVP)  and a r g i n i n e  v a s o t o c i n  (AVT) . 
R e l a t i v e  d isp lacements  were:- OT, 100%; AVP, 0.10%; LVP,  0.22%;  

AW, 0.14%. Cross  r e a c t i v i t y - c u r v e s  are shown i n  F i g u r e  4 ,  w h i l e  

ana logues  of OT gave t h e  d isp lacements  p r e s e n t e d  i n  T a b l e  1. 

of t h e  commonly o c c u r r i n g  hormones i n c l u d i n g  growth hormone, pro- 

l a c t i n ,  ACTH, ca techolamines ,  s teroids,  c a l c i t o n i n ,  p a r a t h y r o i d  

hormone o r  t h y r o i d  hormone ( a t  p h y s i o l o g i c a l  l e v e l s )  showed any 

cross r e a c t i v i t y  w i t h  t h e  an t i se rum.  

None 

F i g u r e  5 shows t h e  mean s t a n d a r d  c u r v e  (n=15)  o b t a i n e d  when 

plasma i n s t e a d  of b u f f e r  w a s  added t o  t h e  a s s a y  tubes compared t o  
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2 34 

Figure 2 D o s e  response curve using immunosorbent a t  50 bg/ml. 

Each poin t  represents  mean f s . e .m .  (n=30) s p e c i f i c  binding was 

11.8 f 1.8% s.d. and non-specific binding was 0.2 f 0.1%. 

Coeff ic ien t  of va r i a t ion  a t  each p o i n t  (n=8) was 2% to  5%. 

the  aqueous standard curve, and d i l u t i o n  of plasma with added 

synthe t ic  OT. Immunosorbent concentration was increased t o  400 pl 

a t  62.5 pg/ml, which gave an i d e n t i c a l  concentration t o  t h a t  used 

i n  standard curves without plasma. Spec i f i c  binding w a s  10.6 f 2.7% and 

non-specific binding i n  tubes containing plasma remained a t  0.2% f 

0.1% (n=15). 

tube. 

produced by s e r i a l  d i l u t i o n  of a sample of plasma containing 10 pg/ 

m l  oxytocin. 

Displacement of 50% 1251-OT occurred a t  2.9 pg OT/ 

The t w o  standard curves were p a r a l l e l ,  a s  w a s  t he  curve 
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F i g u r e  3 S c a t c h a r d  a n a l y s i s  of  b i n d i n g  o f  OT t o  t h e  immunosorbent 

a t  e q u i l i b r i u m .  

K e q  = 7.2 x l o l o  l / m o l .  

S lope  A K e q  = 7 . 1  x 10l1 l / m o l  and  s l o p e  B 

Chromatography of a 2 m l  a l i q u o t  of  plasma c o n t a i n i n g  1 ng 

s y n t h e t i c  OT and a small amount of 1251-OT produced a peak o f  

immunoreactive oxytoc in  between f r a c t i o n s  1 7  and  2 1 ,  cor responding  

t o  t h e  peak produced when s y n t h e t i c  OT a l o n e  w a s  chromatographed 

on t h e  same column. Plasma e l u t e d  i n  t h e  v o i d  volume ( f r a c t i o n s  

10-13) showed no OT immunoreact ivi ty .  

The mean recovery  of s y n t h e t i c  oxytoc in  added t o  plasma a t  t w o  

c o n c e n t r a t i o n s  w a s  81.8% a t  20 pg/ml (n=34) and 97.4% a t  100 pg/ml 

(n=32) .  The c o r r e l a t i o n  c o e f f i c i e n t  between added and r e c o v e r e d  

oxytoc in  w a s  +0.93. Plasma OT c o u l d  b e  stored a t  -2OOC f o r  u p  t o  

3 months w i t h o u t  loss o f  immunoreact ivi ty .  I n t r a -  and i n t e r a s s a y  
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Figure  4 C r o s s  r e a c t i v i t y  s t u d i e s  o f  t h e  immunosorbent wi th  

r e l a t e d  p e p t i d e s  and ana logues .  PLG = ProLeuGly, OT-OH = Oxytocin,  

t h e  f r e e  a c i d .  

c o e f f i c i e n t s  o f  v a r i a t i o n  a t  100 pg/ml w e r e  16.8 and 22 .8% r e s p e c t i v e l y  

(n=12) .  

Measurement of  immunoreactive endogenous oxytoc in  from t w o  

b r e a s t - f e e d i n g  mothers showed, i n  both cases, a s h a r p  rise o f  

plasma OT (Fig.  6) 2 minutes  a f t e r  t h e  s ta r t  of  s u c k l i n g  w i t h  a 

peak of 18.3 pg/ml f o r  JW a f t e r  6 minutes  fol lowed by a gradual  

d e c l i n e  t o  u n d e t e c t a b l e  l e v e l s ,  t h e  l i m i t  of d e t e c t i o n  of t h e  
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Figure 5 Dose response curves i n  t h e  presence ( 0 - 0 )  and 

absence (I---I) of 100 ~1 plasma. Resul t s  a r e  mean ? s . e . m .  

(n=15).  Spec i f ic  binding i n  t h e  presence of plasma w a s  10.6 k 

2.7% s.d. and non-specific binding 0.2 f 0.1%. Di lu t ion  of 

plasma (0 - *  -. -0) ran p a r a l l e l  t o  t he  standard curve. 

assay being 2 pg/ml. 

8.0pg/ml a f t e r  which t i m e  t h e  baby became r e s t l e s s  and she changed 

b reas t s .  Feeding from the second b r e a s t  gave a peak of 16 pg/ml, 

a f t e r  4 minutes suckling. 

SR reached a f i r s t  peak a f t e r  4 minutes a t  

DISCUSSION 

A sens i t i ve  radioimmunoassay is  dependent on production of a 

highly spec i f i c  and high a f f i n i t y  antiserum with a stable radio- 

l abe l l ed  t r a c e r  of adequate s p e c i f i c  a c t i v i t y .  We have r a i s e d  an 
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SR 

HUMAN PLASMA 

-6 0 6 12 18 2L 
TlME(mins1 

Figure  6 Plasma oxytoc in  levels  i n  t w o  cases o f  e s t a b l i s h e d  

l a c t a t i o n  i n  response  t o  s u c k l i n g .  Limi t  of  d e t e c t i o n  (LD) 

w a s  2 pg/ml. 

an t i se rum t o  OT t h a t  is  h i g h l y  s p e c i f i c  f o r  t h e  nonapept ides ,  allow- 

i n g  it t o  d i s t i n g u i s h  OT from o t h e r  n a t u r a l l y  o c c u r r i n g  nonapep- 

t i d e s  and b e i n g  u n a f f e c t e d  by c i r c u l a t i n g  l e v e l s  of many hormones, 

no tab ly  t h o s e  p r e s e n t  d u r i n g  pregnancy,  labour  and l a c t a t i o n ,  t h e  

t i m e s  when OT i s  r e p o r t e d  t o  be  most p h y s i o l o g i c a l l y  a c t i v e .  

Cross r e a c t i v i t y  s t u d i e s  t o  de termine  t o  which p a r t  o f  t h e  molecule  

t h e  an t i se rum b i n d s  i n d i c a t e  t h a t  both t h e  t r i p e p t i d e  t a i l  and t h e  

r i n g  s t r u c t u r e  of  OT are r e q u i r e d  f o r  maximal b i n d i n g .  
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240 BURD, WEIGHTMAN, AND BAYLIS 

Iodination of OT using chloramine T followed by p u r i f i c a t i o n  

on a Sephadex G25F column produces a s a t i s f a c t o r y  and stable 

t r a c e r  of high a c t i v i t y ,  c lose  t o  t h e  t h e o r e t i c a l  s p e c i f i c  

a c t i v i t y  of mono-iodinated OT (1.8 x 10’ Ci/mmol) . 
The u s e  of a n t i s e r a  chemically coupled t o  an inso luble  poly- 

saccharide meet the  cri teria proposed by R a t c l i f f e  [ll] t h a t  a r e  

required f o r  good separa t ion  technique. F i r s t l y ,  complete separ- 

a t ion  of bound and f r e e  f r a c t i o n s  i s  accomplished by the  repeated 

washing of t he  bound p e l l e t  which removes a l l  i n t e r f e r i n g  f a c t o r s .  

Secondly, the  assay i s  r e l a t i v e l y  quick and simple t o  perform. 

The ce l lu lose  i s  kept  i n  cons tan t  suspension allowing equal a l i q u o t s  

of antiserum t o  be added t o  each tube. F i n a l l y ,  t h e  assay must no t  

be a f f ec t ed  by non-specific binding of t h e  label and cause problems 

of s tandard isa t ion ,  e spec ia l ly  i n  double antibody p r e c i p i t a t i o n s .  

The use of an immunosorbent reduces binding of damaged l a b e l l e d  

hormone t o  a minimum and e l imina tes  serum or plasma f a c t o r s  by 

the  repeated washing of the  bound p e l l e t ,  and it should be empha- 

s ized  t h a t  t h i s  OT assay does not  s u f f e r  from plasma in t e r f e rence .  

Solid phase assays  a r e  genera l ly  very p rec i se ,  g iv ing  low coef- 

f i c i e n t s  of va r i a t ion  a t  a l l  po in t s  on the  standard curve,  a f a c t  

confirmed by our prec is ion  p r o f i l e  which has c o e f f i c i e n t s  of 

va r i a t ion  a l l  l e s s  than 5%. There are two incubation s t eps ;  t h e  

i n i t i a l  preincubation i s  20 hours and t h i s ,  coupled with t h e  

addi t ion  of l a r g e  amounts of tracer f o r  t h e  second incubation 

period (20 h)  a c t  t o  increase  the  s e n s i t i v i t y  of t h e  assay. 

A s  t h i s  assay is s e n s i t i v e  and i s  unaf fec ted  by plasma f a c t o r s ,  

it i s  poss ib le  t o  use it t o  measure oxytocin d i r e c t l y  i n  plasma 
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and e l imina te  ex t r ac t ion  procedures.  There a r e  many techniques 

described by o the r  workers t o  e x t r a c t  and concent ra te  OT from 

plasma. Dawood e t  a 1  [61 used a c t i v a t e d  F u l l e r ' s  e a r t h ,  Leake [ l ]  

acetone/petroleum e t h e r ,  Dogterom [5]  Vicor G l a s s  and McNeilly e t  a1 

[121 i n  h i s  study on b r e a s t  feeding used Sep-Paks. Only t h r e e  

o the r  au thors  have descr ibed  assays  which do n o t  r equ i r e  p r i o r  

ex t r ac t ion  of plasma Kumaresan [31 measured plasma OT l e v e l s  

during p a r t u r i t i o n ,  i n  an assay t h a t  took 6 days t o  incubate.  

Prion-Bossuyt [131 repor ted  work on OT i n  human umbi l ica l  co rd  

plasma, and Robinson [ 1 4 ]  has  produced a s e n s i t i v e  and quick OT 

assay f o r  use d i r e c t l y  on dog and guinea p i g  plasma and CSF, b u t  

no t  human plasma. W e  have been a b l e  t o  measure OT d i r e c t l y  i n  t h e  

plasma of b r e a s t  feeding women, f ind ing  l e v e l s  of OT comparable 

with those  repor ted  by o the r  workers. Leake, i n  her study of OT 

r e l ease  during b r e a s t  pump s t imula t ion  obta ined  maximum l e v e l s  of 

only 6.7 pg/ml i n  women 10 days t o  3 months post-partum. 

[121 found maximum concent ra t ions  ranging from 11 t o  59 pg/ml, 

McNeilly 

t h e  l a t t e r  being an a n t i c i p a t o r y  response which w e  excluded i n  our 

study by removal of t h e  baby t o  another  room. Drewett e t  a1 [15] 

found s i m i l a r  r e s u l t s  i n  h i s  s tudy ,  as d i d  Weitzman e t  a1  [ 2 ] ,  

bu t  Dawood e t  a 1  [16] found a peak plasma OT a f t e r  10 minutes of 

53 pg/ml bu t  s t a r t e d  wi th  a basa l  concent ra t ion  of 10.8 pg/ml, 

while w e ,  i n  agreement with o the r  au tho r s ,  found basa l  plasma OT 

l e v e l s  t o  be l e s s  than  2 pg/ml. 
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