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A LUMINESCENT LABEL FOR THE IHHUNOASSAY OF O X Y T O C I N  

Rudolf.H.Lequin, Aob.J.Hoss and Jan.W.van Nispenl: 
U n i v e r s i t y  Hed ica l  Center,  Women’s H o s p i t a l ,  

P.O.Box 9600, 2300 R C  Le iden,  the Nether lands  
*Organon S c i e n t i f i c  Development Group, 

Oss, The Nether lands  

A B S T R A C T  

Chemiluminescent l a b e l s  have been shown t o  be i n t e r e s t i n g  
a l t e r n a t i v e s  t o  r a d i o i s o t o p e  l a b e l s .  Disadvantages o f  t he  l a t t e r  
a re  p r e p a r a t i o n  o f  e .g . l abe l l ed  p r o t e i n / p e p t i d e s  every f o u r  t o  
s i x  weeks, and problems w i t h  s to rage  and d i s p o s a l .  
Amino-Butyl-Ethyl-Isoluminol(ABE1) was a t tached  t o  the  a lpha-  
amino f u n c t i o n  o f  the  N- te rmina l  amino a c i d  r e s i d u e  o f  o x y t o c i n ;  
t h i s  complex was used i n  innunoassays f o r  o x y t o c i n .  T h i s  non- 
i s o t o p i c  l a b e l  d i d  n o t  r e q u i r e  h e a t i n g  a t  6 O o C  f o r  o p t i m a l  l i g h t -  
s i g n a l  development, a p rocedure  u s u a l l y  r e q u i r e d  f o r  
c h e n i l u r i n e s c e n t  l a b e l s .  
Standard curves  were s e t  up employing the  ABEI- label  on the  one 
hand and 1251- labe l  on the  o t h e r .  Under i d e n t i c a l  c o n d i t i o n s  o f  
f i n a l  an t i body  c o n c e n t r a t i o n  and amount o f  l a b e l ,  a comparison 
was made between the performance o f  the  luminescent  i rnunoassay 
(L IA )  and t h a t  o f  the rad io i r runoassay  (RIA) .  
We conclude t h a t  the  L IA  systems r e s u l t e d  i n  s tandard  curves  o f  
h i g h  p r e c i s i o n :  i n  comparison w i t h  R I A ,  t he  s e n s i t i v i t y  o f  the  
L I A  curves  i s  n o t  y e t  s u f f i c i e n t  f o r  t he  d e t e r m i n a t i o n  o f  
o x y t o c i n  concen t ra t i ons  i n  e.g.huran b i o l o g i c a l  f u i d s .  
Fu r the r  improvements i n  s e n s i t i v i t y  o f  t he  L IA  systems a r e  t o  be 
expected by s e l e c t i o n  o f  o the r  l u r i n e s c e n t  l a b e l s  o r  by t h e  use 
o f  a more s e n s i t i v e  measuring dev ice .  

Kewords: cher i luminescence, o x y t o c i n ,  irmunoassay 
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170 LEQUIN,  MOSS, AND VAN N I S P E N  

Radioimrunoassay systems f o r  o x y t o c i n  ( O T )  have been desc r ibed  by 
seve ra l  groups i n  the  pas t  f i f t e e n  years ( 1 - 9 ) .  Depending upon 
the  p r o p e r t i e s  o f  t he  a n t i b o d i e s  r a i s e d  a g a i n s t  the  nonapept ide 
and the  q u a l i t y  o f  the  1 2 S I - l a b e l l e d  an t igen,  h i g h  q u a l i t y  assays 
have been ob ta ined;  s e n s i t i v i t i e s ,  d e f i n e d  as the  min ima l  
d e t e c t a b l e  dose, o f  these assays v a r i e d  from 0.5 t o  10  picogram 
p e p t i d e  per tube. 
The use o f  r a d i o a c t i v e  l a b e l s  has a nunber o f  d isadvantages 
e .g . regu la r  p r e p a r a t i o n  o f  f resh  l a b e l ,  c r e a t i o n  o f  r a d i o a c t i v e  
waste, e t c .  So t h a t  t h e r e  i s  need f o r  r e l i a b l e  non - i so top ic  
i ns tead .  
Chea i l u r i nescen t  l a b e l s  such as i s o l u r i n o l  d e r i v a t e s  have been 
descr ibed f o r  a v a r i e t y  o f  hormones and corpounds b u t  as y e t  n o t  
f o r  sma l l  pep t ides  (10 -12 ) .  
We have se lec ted  the i s o l u r i n o l  analogue 6-(N-(4-aminobutyl)-N- 
ethyl)anino-2,3-dihydrophthalazine-1,4-dione1 A B E I ,  and cova- 
l e n t l y  coupled i t ,  u s i n g  a b i f u n c t i o n a l  reagent ,  t o  the  N- 
t e r m i n a l  end o f  oxy toc in .  Th i s  ABEI-spacer-OT was t e s t e d  w i t h  a 
number o f  a v a i l a b l e  a n t i s e r a .  
We r e p o r t  a comparison o f  the  c h e r i l u r i n e s c e n t  imrunoassays 
systems w i t h  the  w e l l - e s t a b l i s h e d  RIA-OT-system. 

Syn the t i c  o x y t o c i n  ( 1 - 9 )  f o r  l a b e l l i n g  and s tandard  were k i n d l y  
donated by the  S c i e n t i f i c  Development 6roup, Organon 
Int.B.V., Oss, The Nether lands. (Batch  STHK 12A). 
For purposes o f  c ross - reac t i on  t e s t i n g ,  the  f o l l o w i n g  s y n t h e t i c  
pep t ides  were a l s o  made a v a i l a b l e :  O T ( 1 - 8 )  , OT(1-71, OT(4-81, 
OT(4-91, OT(6-91, a r g i n i n e  vasopressine ( A V P )  , N-ace ty loxy toc in ,  
vasotoc in ,  oxyp ress in  and ACTH. I t  shou ld  be no ted  t h a t  t h e  OT 
fragments 4-R, 4-9, 6 - 9  a t  the  6 p o s i t i o n  have a c y s t i n e  r e s i d u e  
(asymmetr ical  d i s u l f i d e  ( 1 3 ) )  and the  fragments 4-8 and 4-9 a 
p y r o g l u t a n i c  a c i d  res idue  a t  the  N - t e r r i n a l  end. 
A l l  pep t i des  were r e a d i l y  d i s s o l v e d  i n  0.25% ( v / v )  aqueous a c e t i c  
a c i d  t o  a c o n c e n t r a t i o n  o f  1 r g / r L ,  and an a p p r o p r i a t e  d i l u t i o n  
s e r i e s  from 100 ng t o  1 pg/50 UL was made from t h i s  s t o c k  
s o l u t i o n  w i t h  assay b u f f e r :  0.1 H phosphate b u f f e r  s a l i n e  ( P B S )  
pH 7 . 4  c o n t a i n i n g  0.1% w/v g e l a t i n  (Sigma) and 0.1% (w/v )  sodium 
az ide  (Herck) .  
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1 7 2  LEQUIN,  MOSS, AND VAN N I S P E N  

!!reearatinn ~f Is~lusin~l:derirafe of  01: 

The amino g r o u p  o f  A B E I  was l i n k e d  t o  t h e  N - t e r m i n a l  c y s t e i n e  
r e s i d u e  o f  O T  v i a  t h e  b i f u n c t i o n a l  amino r e a c t i v e  r e a g e n t  b i s - ( 2 -  
(succinimidooxycarbony1oxy)ethyl s u l f o n e  ( 1 4 ) .  f o r  t h a t  pu rpose ,  
15.1 ng (0 .055 mmol) o f  A B E I  (S igma) was r e a c t e d  w i t h  21.8 mg 
(0.050 mmol) o f  t h e  s y m m e t r i c a l  a c t i v e  e s t e r  ( g i f t  f r o m  
P r o f . T e s s e r )  i n  1 m l  o f  N ,N-d ime thy l fo rnamide  a t  room t e m p e r a t u r e  
f o r  1 h .  Then O T  was added (50.0 mg. 0.050 r m o l )  and t h e  r e a c t i o n  
m i x t u r e  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  1 h .  ( t h e  pH was 
approx.6.8-7.0)  and k e p t  o v e r n i g h t  i n  t h e  r e f r i g e r a t o r .  The 
s o l u t i o n  was then  c o n c e n t r a t e d  i n  vacuo and e t h e r  added; t h e  
c r u d e  p r o d u c t  was p u r i f i e d  by ch romatog raphy  on a s i l i c a  g e l  
column (Merck F e r t i g s d u l e )  u s i n g  t h e  s o l v e n t  system 1- 
b u t a n o 1 : a c e t i c  a c i d : w a t e r  (4:1:1, by vo lume) .  Four  f r a c t i o n s  were 
o b t a i n e d  and examined by t h i n - l a y e r  ch romatog raphy ,  
e l e c t r o p h o r e s i s  ( c e l l o g e l  p l a t e ,  formarnide b u f f e r  o f  PH 5.7; 1000 
V o l t ,  10 m A  f o r  30 m i n ) ,  amino a c i d  a n a l y s i s ,  UV and NMR 
s p e c t r o s c o p y .  The r e q u i r e d  p r o d u c t  ( s e e  f i g . 1 )  was o b t a i n e d  i n  a 
y i e l s  o f  ca.16 mg. 

Antisera : 

P o l y c l o n a l  a n t i b o d i e s  t o  O T  were o b t a i n e d  i n  t h r e e  r a b b i t s ,  0-1, 
0-2 and 0-3. Two b l e e d i n g s  o f  each r a b b i t ,  coded G and 7, were 
k i n d l y  made a v a i l a b l e  f r o m  t h e  N e t h e r l a n d s  I n s t i t u t e  f o r  B r a i n  
Research, Arsterdam. D e t a i l s  o f  t h e  i m m u n i z a t i o n  p r o c e d u r e  and 
p r o p e r t i e s  o f  t h e  a n t i s e r a  have been d e s c r i b e d  e l s w h e r e  ( 1 5 ) .  

Assay Sysfern: 

P o l y s t y r e n e  t u b e s  (LP3, Luckham, U.K. 1 were used t h r o u g h o u t .  
F i n a l  volume o f  t h e  i n c u b a t i o n  m i x t u r e  was 0.3 mL. T h i s  c o n s i s t e d  
o f  50 uL l a b e l ,  150 u l  assay b u f f e r ,  50 u l  s t a n d a r d  and 5 0  uL 
a n t i s e r u m  d i l u t i o n .  
The t u b e s  were i n c u b a t e d  a t  4OC f o r  3-4 days.  S e p a r a t i o n  o f  bound 
and f r e e  f r a c t i o n  was a c h i e v e d  by  r a p i d  a d d i t i o n  o f  200 UL o f  a 
D e x t r a n - c o a t e d  c h a r c o a l  (DCC) s u s p e n s i o n  (4.0 gram o f  c h a r c o a l ,  
Herck no.2186 and 750 r g  o f  d e x t r a n  7-70, Pharmacia i n  100 n l  
assay b u f f e r ) .  The tubes  were c e n t r i f u g e d  f o r  15 min.  a t  4OC a t  
1700 x g. 200 uL o f  t h e  s u p e r n a t a n t  (bound f r a c t i o n )  was 
t r a n s f e r r e d  t o  a new s e r i e s  o f  p o l y s t y r e n e  tubes  (2174-086, 
C l i n i c o n ,  Denmark) t o  d e v e l o p  t h e  l um inescence  s i g n a l .  

Perelneannf af lumlaescent Signal: 
To t h e  200 UL a l i q u o t  ( 6 )  was added 100 UL 5 M NaOH and t h i s  
m i x t u r e  i n c u b a t e d  f o r  0-60 min. i n  a w a t e r b a t h  a t  6OOC. A f t e r  
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LUMINESCENT LABEL FOR IMMUNOASSAY OF OXYTOCIN 173 

a l l o w i n g  t.o c o o l  a t  room t e m p e r a t u r e ,  100 uL o f  a 20 ug/mL 
s o l u t i o n  o f  m i c r o p e r o x i d a s e  (Sigma, MP11) i n  d o u b l e  d i s t i l l e d  
water  was added i m m e d i a t e l y  p r i o r  t o  measurement. 
Wh i le  t h e  t u b e  was p l a c e d  i n  t h e  measurement p o s i t i o n  100 UL o f  a 
88 mH H z O z  s o l u t i o n  (Merck no.822287)  was r a p i d l y  added by 
d i s p e n s e r .  
The measur ing  a p p a r a t u s  f o r  l um inescence  was a L u r i n o m e t e r  model 
1250, LKB Wa l lac ,  Tu rku ,  F i n l a n d .  T h i s  i s  a s i n g l e  t u b e  m e a s u r i n g  
d e v i c e ;  l i g h t  o u t p u t  was i n t e g r a t e d  by a Databox LKB model 1223 
and r e c o r d e d  on a p r i n t e r .  The d i s p e n s e r  was LKB model 1291, 
which d e l i v e r e d  t h e  100 UL hyd rogen  p e r o x i d e  i n  3 r e v o l u t i o n s  o f  
33 UL each. 
The l i g h t  o u t p u t  was i n t e g r a t e d  o v e r  a p e r i o d  o f  10 sec.and 
r e c o r d e d  on a p r i n t e r  as m V  p e r  i n t e g r a t i o n  t i m e .  

_ _ _ _ _ _ _ _ - _  P r e l i m i n a r y  Exper iments :  

The o p t i m a l  p o s i t i o n  i n  t h e  OT(1-9) m o l e c u l e ,  a t  w h i c h  t.he 
d e r i v a t i s a t i o n  w i t h  t h e  i s o l u m i n o l  l a b e l  s h o u l d  t a k e  p l a c e ,  had 
t o  be d e t e r m i n e d .  The f o l l o w i n g  s t r a t e g y  was d e v e l o p e d :  1 
c h a r a c t e r i z a t i o n  o f  t h e  a v a i l a b l e  a n t i s e r a  w i t h  a s e r i e s  0 7  
f r a g m e n t s  o f  and s y n t h e t i c  p e p t i d e s  r e l a t e d  t o  t h e  i n t a c t  O T  
m o l e c u l e ,  and 2 s e l e c t i o n  o f  t h e  l e a s t  damaging p o s i t i o n  f o r  
c o u p l i n g  t h e  l a b e l  w i t h  r e s p e c t  t o  t h e  e p i t o p e s  found .  
I n  e x p e r i m e n t s  e m p l o y i n g  1 2 5 1 - O T ,  i t  was f o u n d  t h a t  t h e  
a n t i b o d i e s  o f  a n t i s e r a  0-2-6 and  0-2-T t o  a v e r y  l a r g e  e x t e n t  
were d i r e c t e d  t o  t h e  C - t e r m i n a l  p a r t  o f  O T ;  a s m a l l  c o n t r i b u t i o n  
o f  t h e  N - t e r m i n a l  p a r t  and r i n g  s t r u c t u r e  i n  t h e  i n t a c t  m o l e c u l e  
c o u l d  be expec ted  because p e p t i d e  1-8 showed a c r o s s r e a c t i o n  o f  
0.3-1.3%, w h i l e  f ragmen t  (4-9) gave 0.01-0.04% ( T a b l e  I ) .  
P e p t i d e s  l i k e  a r g i n i n e  v a s o p r e s s i n  (AVP), v a s o t o c i n ,  o x y p r e s s i n ,  
and A C T H  showed n e g l i g i b l e  c r o s s r e a c t i v i t y  i n  t h e s e  sys tems  
( ( 0 . 0 0 4 % ) .  
T h e r e f o r e  i t  was c o n c l u d e d  t h a t  t h e  most f a v o u r a b l e  p o s i t i o n  f o r  
c o u p l i n g  t h e  i s o l u m i n o l  d e r i v a t i v e  seemed t o  b e  p o s i t i o n  1; a l s o ,  
t h e  f r e e  amino g roup  o f  t h e  c y s t e i n e  r e s i d u e  i s  r e a d i l y  a v a i l a b l e  
f o r  such m a n i p u l a t i o n .  
As a p i l o t  e x p e r i m e n t  t h e  c r o s s r e a c t i v i t y  o f  N-acety l -OT was 
t e s t e d .  I t  was found  t o  be 33% o f  t h e  i n t a c t  m o l e c u l e .  
I n t r o d u c t i o n  o f  a s u b s t i t u e n t  a t  t h e  NHz g r o u p  a t  p o s i t i o n  1 t h u s  
a f f e c t s  t h e  c r o s s r e a c t i v i t y  o f  t h e  O T - d e r i v a t i v e  b u t  t o  a much 
s m a l l e r  e x t e n t  t h a n  was t h e  case  w i t h  C - t e r m i n a l l y  s h o r t e n e d  
f ragmen ts .  Thus, t h e  l u m i n e s c e n t  l a b e l  was c o u p l e d  t o  t h e  N- 
a lpha -amino  f u n c t i o n  o f  O T .  
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1 7 4  LEQUIN, MOSS, AND VAN NISPEN 

TABLE 1 
Cross React ion* o f  Fragments. 

a n t i s e r u r  1-9 1-8 1-7 4-8 4-9 6-9 A V P  

0-2-6 100 0.3 (0.001 (0.001 0.04 (0.001 (0.002 
0-2-T 100 1.3 (0.004 (0.004 0.01 (0.004 (0.002 

*expressed as m o l %  w i t h  respec t  t o  f u l l  r e a c t i v i t y  o f  O T  (1-91, 
i n t a c t  oxy toc in ,  a t  50% 6 / 6 0 .  

A l i n e a r  r e l a t i o n s h i p  was found f o r  t he  f r e e ,  unbound A B E I -  
spacer-0T; p e p t i d e  amounts o f  10-500 pg / tube  ( 7-350 f n o l  
OT/tube) represented  a l i g h t  o u t p u t  o f  200-2500 mV/10 s e c - l .  I n  
order t o  keep the  r a t i o  o f  s i g n a l  t o  n o i s e  o p t i r a l ,  a 
concen t ra t i on  o f  500 pg as l a b e l  was chosen. Non-spec i f i c  b i n d i n g  
o f  the l a b e l  u s i n g  DCC as s e p a r a t i n g  agent was 2.0% or  l ess .  
I n  most assay manuals f o r  luminescent  imrunoassays, p r e i n c u b a t i o n  
i s  recommended o f  t he  bound or  f r e e  f r a c t i o n  a l i q u o t  w i t h  5 H 
NaOH i n  a waterbath o f  6OoC f o r  60 r i n .  Dur ing  t h i s  i n c u b a t i o n ,  
an i nc rease  o f  the  l i g h t  o u t p u t  o f  the  l a b e l  i s  u s u a l l y  observed. 
However, the p resen t  ABEI-spacer-OT l a b e l  d i d  n o t  show an 
increased l i g h t  ou tpu t  upon such i n c u b a t i o n .  There fore  i n  a l l  
f u r t h e r  e x p e r i r e n t s  t h i s  i n c u b a t i o n  s t e p  was omi t ted ;  i t  shou ld  
be emphasized t h a t  t he  a d d i t i o n  o f  5H NaOH i s  e s s e n t i a l  f o r  the  
op t ima l  l u r i n e s c e n t  s i g n a l .  

Irmunnarsar : 
With the  ABEI-spacer-OT l a b e l  (500 pg ) ,  d i l u t i o n  curves  o f  
a n t i s e r a  0-2-6 and 0-2-T were s e t  UP. A n t i s e r a  0-2-6 and 0-2-T 
cou ld  be used a t  f i n a l  d i l u t i o n s  o f  1:1200 each. As expected the  
b i n d i n g  o f  t h i s  l a b e l  w i t h  the  a n t i b o d i e s  was much lower than 
w i t h  l Z 5 I - O T  l a b e l  ( t a b e l  11) .  
I t  was decided t o  keep an equa l  an t i body  c o n c e n t r a t i o n  and amount 
o f  l a b e l  i n  LIA and R I A ,  i n  o rder  t o  have a v a l i d  conpar ison 
between bo th  methods. 
Standardcurves were then s e t  up w i t h  the  two a n t i s e r a  a t  1:1200 
f i n a l  d i l u t i o n ,  and w i t h  approx imate ly  400 f n o l  o f  each l a b e l  
viz.ABE1-spacer-OT and 1 z 5 1 - O T .  The r e s u l t s  a r e  g i ven  i n  F ig .2  
and the  assay parameters i n  Table I 1  ( i n i t i a l  b ind ing ,  non- 
s p e c i f i c  b ind ing ,  s lope and ED50). 
As n i g h t  have been expected from t h e  p i l o t  s t u d i e s  the  
luminescent l a b e l  has a lower a f f i n i t y  f o r  the  a n t i b o d i e s  than 
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LUMINESCENT LABEL FOR IMMUNOASSAY OF OXYTOCIN 1 7 5  

TABLE 2 

Assay parameters* o f  o x y t o c i n  LIA and R I A .  

an t i serum 0-2-6: 

LIA 29 1.5 1120 
R I A  4 4  4.5 50 

an t iserum 0-2-1: 

LIA 19 1.8 1000 
R I A  48 2.0 30 

s lope  

-2.08 
-2.11 

s lope 

-1.90 
-1.69 

measuring range (pg) 

125 - 32.000 
16 - 1.000 

measuring range (pg) 

125 - 32.000 
8 - 250 

* a f t e r  the  l o g i t - l o g  t rans fo rma t ion :  EDso rep resen ts  the  amount 
o f  s tandard  added which r e s u l t s  i n  a 50% decrease o f  i n i t i a l  
b i n d i n g  ( B o / T ) .  NSB: Non S p e c i f i c  B ind ing .  

the r a d i o a c t i v e  l a b e l .  I n  the  R I A  systems the  E D S O ’ S  a r e  10-30 
f o l d  lower than i n  the  L IA ’s .  The measuring range f o r  t he  L I A ’ s  
s t a r t s  a t  approx imate ly  100 pg / tube o f  s tandard  O T  w h i l e  the  
R I A ’ S  -under these non-opt imal c o n d i t i o n s -  s t a r t  a t  8-16 pg / tube.  
I t  shou ld  be no ted  t h a t  the  p r e c i s i o n  a t  each p o i n t  o f  the  
s tandardcurve  o f  the  luminescent l a b e l  was s u p e r i o r  t o  t h a t  o f  
the  r a d i o a c t i v e  l a b e l .  

Of the  two O T  a n t i s e r a  s e l e c t e d  f o r  these exper iments,  t he  
a n t i b o d i e s  appeared t o  be d i r e c t e d  niainly a g a i n s t  t he  C- te rm ina l  
g l y c i n a n i d e  ( r e s i d u e  91, w i t h  a sma l l  c o n t r i b u t i o n  made by 
res idue  8 and the  N- te rm ina l  c o n f i g u r a t i o n .  I t  seemed t h e r e f o r e  
sa fe  t o  coup le  the  luminescent  l a b e l ,  A B E I  v i a  a spacer,  t o  
res idue  1. I t  was observed, however, t h a t  i n t r o d u c t i o n  a t  t he  N- 
a l p h a - p o s i t i o n  o f  a sma l l  s u b s t i t u e n t  l i k e  an a c e t y l  group 
a l ready  decreased the  a f f i n i t y  f o r  t he  a n t i b o d i e s  t o  33% o f  t h a t  
o f  the i n t a c t  molecule.  I t  was t h e r e f o r e  n o t  s u r p r i s i n g  t o  f i n d  
t h a t  the  much l a r g e r  s u b s t i t u e n t ,  ABEI-spacer, a l s o  reduced the  
a f f i n i t y  o f  the  OT-label  f o r  the  a n t i b o d i e s .  H a n i p u l a t i o n  a t  
p o s i t i o n  1 appears t o  be p e r m i t t e d  w i t h  some loss o f  r e a c t i v i t y  
f o r  the a n t i b o d i e s  used. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
0
9
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



1 7 6  LEQUIN, MOSS, AND VAN NISPEN 

Oxytocin (pg) 

FIGURE 2 :  S tandardcurves  o f  a n t i s e r a  0-2-6 and 0-2-T w i t h  non- 
i s o t o p i c  l a b e l  (ABEI-OT ( 0 )  and i s o t o p i c  l a b e l  ( l Z S - O T  ( 0 ) .  L a b e l  
c o n c e n t r a t i o n  400 fno l  per  tube;  a n t i s e r u m  d i l u t i o n  1:1200 f i n a l .  
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Many ABEI- labels have been prepared f o r  compounds such as 
s t e r o i d s ,  s t e r o i d - g l u c u r o n i d e s  and p r o t e i n s  (10-12). Most o f  
these l a b e l s  r e q u i r e  an ex tens i ve  i n c u b a t i o n  - u s u a l l y  60 min.or 
more- a t  6OoC i n  the  presence o f  5M NaOH, f o r  o p t i m a l  luminescent  
s i g n a l  development. Our l a b e l  appeared n o t  t o  r e q u i r e  such a 
l eng thy  i n c u b a t i o n  as i t  was found t h a t  upon i n c u b a t i o n  a t  6OoC 
no f u r t h e r  inc rease i n  s i g n a l  ( l i g h t  o u t p u t )  occur red .  I n  the  
presence o f  SH NaOH a t  room temperature,  t he  bonds o f  ABEI-spacer 
and spacer-0T most l i k e l y  r e a d i l y  s p l i t ,  thereby  s e t t i n g  f r e e  the  
A B E I  component o f  the  l a b e l .  
V a l i d  s tandardcurves  c o u l d  be r e a d i l y  ob ta ined  u s i n g  ABEI-spacer- 
O T  as a chemiluminescent l a b e l .  
Under the  descr ibed c o n d i t i o n s ,  the  R I A ' S  s t i l l  compare 
favourab ly  w i t h  the L I A ' s ,  as f a r  as s e n s i t i v i t y  i s  concerned. A 
b e t t e r  p r e c i s i o n  for the  L I A ' s  was observed. 
With the  l u n i n o r e t e r  used as desc r ibed  above, we had t o  s e l e c t  
r e l a t i v e l y  l a r g e  q u a n t i t i e s  o f  luminescent  l a b e l  i n  o rder  t o  have 
a good work ing  range i .e .op t ima1 s i g n a l  t o  n o i s e  r a t i o .  Other 
luminometers w i t h  g r e a t e r  s e n s i t i v i t y  t o  measuring t h e  l i g h t  
ou tpu t ,  c o u l d  a l ready  improve t h e  L IA  system because i t  i s  then 
expected t h a t  l e s s  l a b e l  i s  needed f o r  o p t i m a l  b i n d i n g  t o  the  
a n t i s e r a  a t  d i l u t i o n s  g r e a t e r  than the  ones used here.  
Fu r the r  improvement o f  the  L I A  r a y  be expected from u t i l i z i n g  
o ther  luminescent l a b e l s  l i k e  a c r i d i n i u r  l a b e l s .  F u r t h e r  work i n  
these d i r e c t i o n s  i s  i n  p rogress .  
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