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V A L I D A T I O N  I N  R A T  PLASMA OF A D I R E C T  RADIOIMMUNOASSAY FOR A 
L U T E I N I Z I N G  HORMONE-RELEASING HORMONE ANTAGONIST ( B I M  21009)  

Er ic  Ezanl , Katy D r i e u 2 ,  J e a n - P i e r r e  Moreau3 and  Fernand Dray’ 
I n s t i t u t  P a s t e u r ,  U n i t 6  d e  Radioimmunologie  A n a l y t i q u e ,  

P a r i s ,  France .  
2 1 n s t i t u t  H e n r i  B e a u f o u r ,  92350 Le P l e s s i s - R o b i n s o n ,  F r a n c e .  

3Biomeasure I n c . ,  11-15 E Avenue, Hopkin ton ,  M A ,  USA. 

ABSTRACT 

R a b b i t s  were immunized w i t h  [ Ac-D-B-Nall-, D-p-C1-Phe2, D-Phe3, 
D-Arg6, Phe7, D - A l a l O I L H R H  ( B I M  21009) c o u p l e d  t o  b o v i n e  serum 
albumin  u s i n g  b i s - d i a z o t i z e d  b e n z i d i n e .  The b e s t  a n t i s e r u m  had a n  
a f f i n i t y  o f  5. M and a s p e c i f i c i t y  d i r e c t e d  a g a i n s t  t h e  
C - t e r m i n a l  p a r t  of  t h e  molecule .  The a n t i s e r u m  was n o t  a f f e c t e d  
by n a t i v e  LHRH b u t  r e a c t e d  t o  some e x t e n t  w i t h  d e t e r g e n t s .  Assay 
o f  f r e e - p e p t i d e  plasma a f t e r  g e l  f i l t r a t i o n  on  U l t r o g e l  A c A  34 
showed a p p a r e n t  i rnmunoreac t iv i ty  a s s o c i a t e d  w i t h  a lbumin  and 
l i p o p r o t e i n s .  The s e n s i t i v i t y  o f  d i r ec t  a s s a y  was 0.4 ng/ml. 
Measurements  o f  B I M  21009 a f t e r  S.C. i n j e c t i o n  i n  ra t s  showed t h e  
r e s i s t a n c e  o f  t h e  p e p t i d e  t o  e l i m i n a t i o n .  The s p e c i f i c i t y  of t h e  
d e t e r m i n a t i o n s  i n  plasma were checked  by High Per formance  L i q u i d  
Chromatography.  (KEY WORDS : Radioimmunoassay, LHRH a n t a g o n i s t ) .  

I N T R O D U C T I O N  

A g o n i s t  a n a l o g s  o f  L u t e i n i z i n g  Hormone-Releasing Hormone 

( L H R H )  a r e  commonly u s e d  i n  t h e  t r e a t m e n t  of hormonal r e s p o n s i v e  

tumors  s u c h  as  p r o s t a t i c  carc inoma ( 1 ) .  They ac t  by d e s e n s i t i z i n g  

the p i t u i t a r y  and i n h i b i t i n g  g o n a d o t r o p i n  s e c r e t i o n  and t es t i -  
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296 EZAN ET AL. 

c u l a r  f u n c t i o n  ( 2 ) .  LHRH a n t a g o n i s t s  a l s o  produce chemical 

c a s t r a t i o n  but  t h e i r  low potency  r e l a t i v e  t o  s u p e r a g o n i s t s  has  

l i m i t e d  t h e i r  c l i n i c a l  a p p l i c a t i o n .  However t h e  development of a 

new g e n e r a t i o n  of  a n t a g o n i s t i c  LHRH ana logs  has  provided  b e t t e r  

c a n d i d a t e s  f o r  c l i n i c a l  t r i a l s  ( 3 , h ) .  Recent s t u d i e s  us ing  

r a d i o r e c e p t o r  a s s a y s  o r  h igh  p r e s s u r e  l i q u i d  chromatography have 

demonst ra ted  t h a t  t h e s e  p e p t i d e s  posses s  longe r  h a l f - l i v e s  than  

n a t i v e  LHRH or i t s  ana logs  ( 4 , 5 ) .  

The LHRH a n t a g o n i s t  [ Ac-D-B-Nall , D-p-C1-Phe2, D-Phe3,D-Arg6, 

Phe7, D-Alal0]LHRH ( B I M  21009) ( 6 )  h a s  been t e s t e d  on an ima l s  i n  

o u r  l a b o r a t o r y .  We have developed a radioimmunoassay s u i t a b l e  for 

a s s e s s i n g  t h e  p e p t i d e  l e v e l  i n  plasma i n  o r d e r  t o  e s t a b l i s h  i t s  

pharmacodynamics. I n  t h i s  paper we r e p o r t  t h e  c h a r a c t e r i s t i c s  and 

v a l i d a t i o n  of  t h i s  a s s a y  for B I M  21009 i n  ra t  plasma. 

MATERIAL AND METHODS 

Reagents 

BIM 21009 was s u p p l i e d  by L a b o r a t o i r e s  Beaufour (Dreux, 

France) .  [ 7-1 01 and [ 1-51LHRH were from Bachem (Bubendorf,  

S w i t z e r l a n d )  and [ 1-31LHRH was from I n t e r c h i m  (Montlupon, 

France) .  De te rgen t s  and o t h e r  p e p t i d e s  used i n  t h e  c ros s -  

r e a c t i v i t y  s t u d i e s  were purchased from Sigma (St -Louis ,  M O ) .  

Bovine Serum Albumin (BSA) f r a c t i o n  V was from Miles S c i e n t i f i c  
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( N a p e r v i l l e ,  IL) and p u r i f i e d  BSA was from Behr ing  (Marburg, West 

Germany). F reund ' s  comple te  a d j u v a n t  was purchased  from Di fco  

(Detroit ,  M I ) ,  [1251]Na was from Amersham ( C a r d i f f ,  U.K.). 

Iodogen 1 , 2 , 4 , 6 , t e t r a c h l o r o  3a,5 d i p h e n y l g l y c o l u r i l ,  was from 

Pierce (Rockford ,  I L )  and ca rboxymethy lce l lu lose  52 from Whatman 

(Maids tone ,  U . K . ) .  A p r o t i n i n  was o b t a i n e d  from S p e c i a  ( P a r i s ,  

F r a n c e )  and h e p a r i n  from Roche ( N e u i l l y  sur S e i n e ,  F r a n c e ) .  

U l t r o g e l  AcA 34 and CF 05 were purchased  from IBF B i o t e c h n i c s  

( V i l l e n e u v e  l a  Garenne, F rance ) .  Blue  Sepha rose  CL-6 was from 

Pharmacia  (Uppsa la ,  Sweden). 

P e p t i d e  r a d i o l a b e l l i n g  

BIM 21009 was i o d i n a t e d  by t h e  iodogen method ( 7 ) .  Iodogen 

(2 p g  i n  20 p1 d ich lo romethane )  was p laced  i n  a po lyp ropy lene  

t u b e  and t h e  o r g a n i c  s o l v e n t  evapora t ed  o f f  under  n i t r o g e n .  25 111 

0.5 M phosphate  b u f f e r  pH 7.4,  5 pg B I M  21009 i n  5 p1 0.1 N 

a ce t i c  a c i d  and  5 p 1  [1251]Na ( 1 8 , 5  mBq) were added s e q u e n t i a l l y  

and t h e  m i x t u r e  incuba ted  f o r  1 0  min  a t  room tempera tu re .  The 

m i x t u r e  was chromatographed on a 20 x 0.7 c a r b o x y m e t h y l c e l l u l o s e  

(CMC 52)  column and  f ree  sodium i o d i d e  was e l u t e d  w i t h  10 mM 

ammonium a c e t a t e  b u f f e r  pH 4.7. I o d i n a t e d  p e p t i d e  was e l u t e d  w i t h  

150 mM ammonium a c e t a t e  b u f f e r  pH 4.7 and c o l l e c t e d  i n  100 mM 

phosphate  b u f f e r  pH 7.4 c o n t a i n i n g  1 %  BSA. [1251]BIM 21009 

( s p e c i f i c  a c t i v i t y  : 70 Bq/fmole) was a l i q u o t e d  and s t o r e d  a t  

-8OOC.  
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A n t i s e r a  

EZAN ET AL. 

B i s - d i a z o t i z e d  b e n z i d i n e  was p r e p a r e d  as  p r e v i o u s l y  

d e s c r i b e d  ( 8 ) .  B I M  21009 was d i s s o l v e d  i n  water ( 2  mg/ml) and 

c o n j u g a t e d  t o  15 mg BSA w i t h  10 umoles  o f  b i s - d i a z o t i z e d  

b e n z i d i n e .  The pH was a d j u s t e d  t o  6.5 w i t h  100  mM sodium 

p h o s p h a t e  b u f f e r  o f  pH 8 and t h e  r e a c t i o n  m i x t u r e  was i n c u b a t e d  

f o r  24 h o u r s  a t  4OC. The B I M  21009 - BSA c o n j u g a t e  was p u r i f i e d  

by g e l  f i l t r a t i o n  on  a 10 x 2.5 em GF 05 column. The immunogen 

was e m u l s i f i e d  i n  F r e u n d ' s  c o m p l e t e  a d j u v a n t  and i n j e c t e d  i n t r a -  

d e r m a l l y  a t  m u l t i p l e  s i t e s  i n t o  a d u l t  male r a b b i t s .  Each a n i m a l  

was g i v e n  t h e  e q u i v a l e n t  o f  100 ug BIM 21009 i n  t h e  f i r s t  

i n j e c t i o n  and 30 pg i n  b o o s t e r  i n j e c t i o n s .  R a b b i t s  were b l e d  from 

t h e  c e n t r a l  ear a r t e r y  and s e ra  were s t o r e d  a t  -2OOC i n  50% 

g l y c e r o l .  A f f i n i t y  c o n s t a n t s  were d e t e r m i n e d  by S c a t c h a r d  

a n a l y s i s  ( 9 ) .  

Radioimmunoassay p r o c e d u r e  

The d i l u e n t  used  i n  b i n d i n g  e x p e r i m e n t s  was 100 mM p h o s p h a t e  

b u f f e r  pH 7 .4  c o n t a i n i n g  0.5% BSA, 150 mM N a C l  and 0.01% NaN3. 

S t a n d a r d  c u r v e s  were e s t a b l i s h e d  i n  t h e  p e p t i d e - f r e e  plasma t o  

compensa te  f o r  t h e  n o n - s p e c i f i c  i n t e r f e r e n c e  from plasma 

p r o t e i n s .  S t a n d a r d  or s a m p l e s  (0.1 ml) were p r e - i n c u b a t e d  wi th  
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VALIDATION IN RAT PLASMA 299 

d i l u t e d  a n t i s e r u m  (0.1 ml)  f o r  24 h a t  4OC, t h e n  i o d i n a t e d  

p e p t i d e  (150 Bq i n  0.1 m l )  was added and  i n c u b a t i o n  was c o n t i n u e d  

f u r t h e r  fo r  24 h o u r s  a t  4OC.  The a n t i g e n - a n t i b o d y  complex was 

s e p a r a t e d  by a d d i n g  1 m l  i c e - c o l d  n-propanol  and  c e n t r i f u g i n g  a t  

2000 xg f o r  20 min a t  4'C. S u p e r n a t a n t s  were removed and  t h e  

p e l l e t s  were c o u n t e d  i n  a gamma c o u n t e r  ( N u c l e a r  E n t e r p r i s e s  NE 

1600).  T e s t o s t e r o n e  rad io immunoassays  were performed w i t h  t h e  

SB-Testo-Tra k i t  from Oris ( G i f  s u r  Y v e t t e ,  F r a n c e ) .  

Plasma f r a c t i o n a t i o n  

The a p p a r e n t  i m m u n o r e a c t i v i t y  of r a t  plasma was measured on  

f r a c t i o n s  o b t a i n e d  by p a s s i n g  10  m l  p lasma t h r o u g h  a 7 5  x 2.5 cm 

U l t r o g e l  A c A  34 column. The e l u t i o n  was per formed a t  U 0 C  ( f l o w  

ra te ,  17 m l / h )  w i t h  50 mM s a l i n e  p h o s p h a t e  b u f f e r  pH 7.4.  Immuno- 

r e a c t i v i t y  was t e s t e d  on  t h e  e l u t e d  f r a c t i o n s .  I o d i n a t e d  p e p t i d e  

(15 ,000  Bq) was i n c u b a t e d  w i t h  10 m l  of  pooled  r a t  plasma f o r  

24 h a t  2 4 O C  and  chromatographed  on  U l t r o g e l  A c A  34 as above.  

F r a c t i o n s  (4 .5  m l )  were c o u n t e d  f o r  r a d i o a c t i v i t y  and t h e i r  

a b s o r b a n c e  a t  280 nm were measured i n  a Beckman DU 7 s p e c t r o -  

photometer .  I n d i r e c t  e s t i m a t i o n  o f  t h e  p o s i t i o n  of e l u t i o n  o f  

l i p o p r o t e i n s  was o b t a i n e d  by m e a s u r i n g  t h e  c h o l e s t e r o l  concen- 

t r a t i o n  ( B i o t r o l  k i t ,  Louvres ,  F r a n c e )  i n  e a c h  f r a c t i o n s .  

Albumin-depleted plasma was p r e p a r e d  on  a 6 x 2.5 cm S e p h a r o s e  

B l u e  CL-6 column ( 1  0 ) .  
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3 00 EZAN ET AL. 

Animal s t u d i e s  

300 g Wistar ra t s  were i n j e c t e d  s . c  w i t h  BIM 21009 d i s s o l v e d  

i n  e i t h e r  s a l ine  o r  o i l  (Myglyol from Dyna, P a r i s ,  F rance ) .  

Blood samples were t aken  by r e t r o - o r b i t a l  punc tu re  i n t o  

h e p a r i n i z e d  t u b e s  (5000 I U / m l ) .  The samples  were c e n t r i f u g e d  f o r  

5 min a t  800 g and t h e  plasma samples  were s t o r e d  a t  -2O'C u n t i l  

a s sayed  f o r  B I M  21009 and t e s t o s t e r o n e .  

High p r e s s u r e  l i q u i d  chromatography (HPLC)  

Blood samples  taken 1 hour and 10  days  af ter  p e p t i d e  

i n j e c t i o n  were e x t r a c t e d  w i t h  5 volumes of me thano l -ace t i c  a c i d  

(180 : 1 ) .  The s o l v e n t  was evapora t ed  o f f  under n i t r o g e n  and t h e  

d r i e d  extract was d i s s o l v e d  i n  0.1 % t r i f l u o r o a c e t i c  a c i d  (TFA) . 
HPLC was performed u s i n g  a U 6 K  i n j e c t o r ,  two model 6000A pumps, a 

g r a d i e n t  programmer (Waters, Mi l fo rd ,  MS) and a Gi l son  201 

f r a c t i o n  c o l l e c t o r  (Villers-le-Bel, F rance ) .  A volume of 0.4 m l  

was i n j e c t e d  o n t o  a N u c l e o s i l  5p-Cl8 column and e l u t e d  a t  a f low 

r a t e  of  1 ml/min w i t h  a 30 min l i n e a r  g r a d i e n t  of 5-95% 0.1% 

TFA, 95% C H 3 C N ,  5% H20 ( s o l v e n t  B )  0.1% TFA, 5% CH3CN,  95% H20 

( s o l v e n t  A ) .  One ml f r a c t i o n s  were l y o p h i l i z e d  and d i s s o l v e d  i n  

t h e  radioimmunoassay b u f f e r .  

The s p e c i f i c i t y  of t h e  an t ibody  r a i s e d  u s i n g  t h e  b i s -  

d i a z o t i z e d  benz id ine  coupled  immunogen is shown I n  Tab le  I. 
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TABLE I 

301 

CROSSREACTIVITY OF B I M  21009 ANTISERUM 

[Ac-D-B-Nall ,Dp-C1-Phe2,D-Phe3,D-Arg6, Phe7,D-Ala1 O] 
LHRH (BIM 21009) 

Ac-p-C1-Phel , D-p-C1-Phe2, D-Trp3 D-Arg6, D-Alal O] LHRH 
Ac-D-Trp1 ,D-p-Phe2,D-Trp3,D-Ar & , D - A l a l  O] LHRH 
D-p-G1 ,D-p-Phe2,D-Trp3,D-Trp 8 ] LHRH 
D-Lys6y LHRH 

LHRH 
T h y r o t r o p i n  R e l e a s i n g  Hormone 
S o m a t o s t a t i n  
[ 1-51 ,[ 1-31, [ 3-10] and  [ 7-1OlLHRH 
D o d e c y l t r i m e t h y l  ammonium bromide 
T r i t o n  X-100 
C e t y l p y r i d i n i u m  c h l o r i d e  
Tween 20 

100 
52  
1 7  
<0.001 % 

11 

II 

It 

11 

It 

0.003 % 
0.002 % 
0.0003 % 
0.0001 % 

N a t u r a l  p e p t i d e s  s u c h  as  n a t i v e  L u t e i n i z i n g  Hormone-Releasing 

Hormone or i t s  f r a g m e n t s  were n o t  r e c o g n i z e d .  Although t h e  

i m m u n o r e a c t i v i t y  was n o t  changed by r e p l a c i n g  t h e  p h e n y l a l a n i n e  

i n  p o s i t i o n  7 ,  t h e  s p e c i f i c i t y  was d i r e c t e d  t o w a r d s  t h e  

C - t e r m i n a l ,  s i n c e  m o d i f i c a t i o n s  i n  p o s i t i o n s  6 and 1 0  were n o t  

r e c o g n i z e d  by t h e  a n t i b o d y .  Some d e t e r g e n t s  were found t o  e x h i b i t  

a r e l a t i v e l y  h i g h  l e v e l  of c r o s s - r e a c t i v i t y .  The a n t i s e r u m  had  a n  

a f f i n i t y  of 5.10-1° M-l and produced  a s e n s i t i v i t y  o f  5 pg p e r  

a s s a y  t u b e  and a n  IC50 ( c o n c e n t r a t i o n  p r o d u c i n g  a 50% i n h i b i t i o n  

of i n i t i a l  t racer  b i n d i n g )  o f  20  pglO.1 m l .  

Direct a s s a y  of p e p t i d e - f r e e  r a t  plasma showed a non- 

s p e c i f i c  m a t r i x  e f f e c t ,  l e a d i n g  t o  a n  a p p a r e n t  c o n c e n t r a t i o n  of 
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302 EZAN ET AL.  

2.52 f 0.45 ng/ml (x k SEM, n=10) .  The n a t u r e  o f  t h e s e  non- 

s p e c i f i c  e f f e c t s  was examined by m e a s u r i n g  t h e  i m m u n o r e a c t i v i t y  

o f  f r a c t i o n s  o b t a i n e d  a f t e r  f r a c t i o n a t i o n  o f  r a t  plasma o n  

U l t r o g e l  A c A  34 column ( m o l e c u l a r  w e i g h t  r a n g e  : 20,000-350,000) .  

A l i q u o t s  were a s s a y e d  f o r  p e p t i d e  l e v e l ,  p r o t e i n  and  c h o l e s t e r o l  

c o n c e n t r a t i o n s .  The i o d i n a t e d  p e p t i d e  was i n c u b a t e d  w i t h  r a t  

plasma and  e l u t e d  under  t h e  same c o n d i t i o n s .  F i g u r e  shows t h a t  

t h e  f r a c t i o n s  c o n t a i n i n g  a p p a r e n t  i m m u n o r e a c t i v i t y  were a l so  

t h o s e  which p o s s e s s e d  h i g h  b i n d i n g  c a p a c i t y .  I n t e r f e r e n c e s  were 

found i n  f o u r  r e g i o n s  w i t h  m o l e c u l a r  w e i g h t s  o f  65 ,000 ,  7 5 , 0 0 0 ,  

I30,OOO and 2 350,000.  The f i rs t  peak may c o r r e s p o n d  t o  a lbumin  

s i n c e  i t  was e l u t e d  w i t h  t h e  major peak of plasma p r o t e i n  and  was 

a b s e n t  when S e p h a r o s e  Blue  C-6 a l b u m i n - d e p l e t e d  plasma was used.  

The two l a t e r  peaks  had h i g h  c h o l e s t e r o l  l e v e l s  and  were p r o b a b l y  

l i p o p r o t e i n s .  I n c u b a t i o n  o f  i o d i n a t e d  p e p t i d e  w i t h  M of 

u n l a b e l l e d  B I M  21009 d i d  n o t  change  t h e  e x t e n t  o r  t h e  n a t u r e  of 

t h e  b i n d i n g .  T h i s  p r o t e i n  e f f ec t  was overcome and time consuming 

e x t r a c t i o n  of B I M  21009 from plasma a v o i d e d ,  by a s s a y i n g  t h e  

p e p t i d e  from a s t a n d a r d  c u r v e  c o n s t r u c t e d  i n  t h e  p r e s e n c e  o f  

p e p t i d e - f r e e  r a t  plasma.  The p r e c i s i o n  p r o f i l e  and t h e  s t a n d a r d  

c u r v e  o f  t h e  a s s a y  a re  shown i n  F i g u r e  2. The d e t e c t i o n  l i m i t ,  

d e f i n e d  as t h e  d o s e  y i e l d i n g  a s t a s t i c a l l y  s i g n i f i c a n t  ( p  < 0.01) 

tracer d i s p l a c e m e n t  w i t h  a c o e f f i c i e n t  o f  v a r i a t i o n  < l o % ,  was 

0.40 ng/rnl. 
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B I M  21009 ng I m l  

Figure 2 

The i n t r a - a s s a y  ( n = l 0 )  a n d  i n t e r - a s s a y  ( n = 5 )  c o e f f i c i e n t s  o f  

v a r i a t i o n  were 7% and  1 1 %  a t  2 ng/ml and  8% and  13% a t  10  ng/ml.  

P r e l i m i n a r y  s t u d i e s  o f  p e p t i d e  s t a b i l i t y  i n d i c a t e d  t h a t  BIM 

21009 i n c u b a t e d  w i t h  r a t  p l a sma  a t  t h e  c o n c e n t r a t i o n  of 8 ng/ml 

was n o t  d e g r a d e d  a f t e r  i n c u b a t i o n  for  3 h o u r s  a t  4'. 20' or 3 7 ' C  

a n d  a f t e r  f i v e  f r e e z i n g - t h a w i n g  c y c l e s ,  e v e n  i n  t h e  a b s e n c e  of 

a p r o t  i n i n .  
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1 2 3 4 5 6 7  

T I M E  ( d a y s )  

Figure 3 

The plasma p r o f i l e  o f  t h e  LHRH a n t a g o n i s t  depended o n  t h e  

i n j e c t i o n  v e h i c l e .  E l i m i n a t i o n  was a p p a r e n t l y  slower when i t  was 

i n j e c t e d  i n  o i l  ( F i g u r e  3) .  I n  both cases, t h e  t e s t o s t e r o n e  

c o n c e n t r a t i o n  was i n  good agreement  w i t h  t h e  p e p t i d e  l e v e l  and  a 

BIM 21009 c o n c e n t r a t i o n  greater  t h a n  5 ng/ml was r e q u i r e d  t o  
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fraction ( no 1 

Figure 4 

main ta in  t h e  s t e r o i d  below 0.01 ng/ml ( d a t a  n o t  shown). The 

s p e c i f i c i t y  of t h e  a s say  was demonstrated by HPLC f r a c t i o n a t i o n  

of samples t aken  1 hour and 6 days a f t e r  pep t ide  i n j e c t i o n  i n  

o i l .  A s i n g l e  peak co -e lu t ing  wi th  i n t a c t  BIM 21009 was ob ta ined  

i n  each  case ( F i g u r e  4 ) .  
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a f f i n i t y  b i n d i n g  p r o t e i n s  may compete w i t h  t h e  a n t i b o d y  f o r  its 

s p e c i f i c  b i n d i n g .  I t  is  i n t e r e s t i n g  t o  n o t e  t h a t ,  b e s i d e s  a lbumin  

which i s  known t o  b i n d  LHRH or LHRH a n a l o g s  ( l 3 ) ,  BIM 21009 i s  

a l s o  e x t e n s i v e l y  bound (more t h a n  65% of t h e  t o t a l  b i n d i n g )  t o  

c h o l e s t e r o l - a s s o c i a t e d  s u b s t a n c e s ,  which a r e  p r o b a b l y  l i p o -  

p r o t e i n s .  As a consequence ,  p e p t i d e - f r e e  r a t  plasma must be 

i n c o r p o r a t e d  i n  t h e  s t a n d a r d  c u r v e .  The r e s u l t i n g  r e d u c t i o n  i n  

s e n s i t i v i t y  was n o t  a h a n d i c a p ,  s i n c e  a h i g h  d o s e  of  p e p t i d e  i s  

r e q u i r e d  t o  i n h i b i t  gonadal  f u n c t i o n  and r e d u c e  t h e  plasma 

t e s t o s t e r o n e  t o  a cas t ra te  l e v e l .  

High plasma b i n d i n g ,  p e r h a p s  t o g e t h e r  w i t h  h i g h  t i s s u e  

b i n d i n g  c a p a c i t y ,  may p r o t e c t  a g a i n s t  e n z y m a t i c  a t tack .  T h i s  is 

d e m o n s t r a t e d  by t h e  f i n d i n g  t h a t  B I M  21009 h a s  a l o n g e r  h a l f - l i f e  

t h a n  d o  LHRH a g o n i s t s  ( 1 4 , 1 5 ) .  Our s t u d y  c o n f i r m s  p r e v i o u s  

r e s u l t s  o b t a i n e d  w i t h  D e t i r e l i x ,  a s l i g h t l y  d i f f e r e n t  LHRH 

a n t a g o n i s t  ( 4 , s ) .  

I n  c o n c l u s i o n ,  t h e  p r e s e n t  rad io immunoassay  p r o v i d e s  a n  

a c c u r a t e  method of d e t e r m i n i n g  BIM 21009 i n  plasma and  w i l l  be 

u s e f u l  t o o l  f o r  e s t a b l i s h i n g  t h e  p h a r m a c o k i n e t i c  p r o f i l e  o f  t h i s  

new t h e r a p e u t i c  a g e n t .  

T h i s  a s s a y  may be a d a p t e d  t o  measurements  o f  B I M  21009 i n  

human plasma p r o v i d e d  p e p t i d e - f r e e  human plasma is i n c o r p o r a t e d  

i n  t h e  s t a n d a r d  c u r v e  and  a s s a y  s p e c i f i c i t y  is v e r i f i e d  by High 

Per formance  L i q u i d  Chromatography.  
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