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1 RADIOIMMUNOASSAY OF DETIRELIX ([N-Ac-0-Nal(2) .D-p-C 
3 6 10 0-Trp , D-hArg(Et)2.D-Ala 1-LUTEINIZING 

HORMONE-RELEASING HORMONE) IN PLASMA OR SERUM. 

2 -Phe , 

C. Nerenberg.1 J .  LaFargue.1 A. Webb,2 R. Chan2 and 
S. Kushinskyl 

Department o f  Analytical and Metabolic Chemistry, and the 
2Department of Drug Metabolism, Syntex Research Center, Palo 
Alto. CA. 

ABSTRACT 

A procedure for the radioimnunoassay (RIA) of detirelix in plasma 
or serum at concentrations as low as 0.15 ng/ml is described. 
Antiserum was produced by deacetylation of the N-terminus amino 
groups of detirelix and coupling this analog to bovine serum 
albumin with a carbodiimide and imnunizing rabbits with the 
resultant conjugate. For RIA, 1251-labeled detirelix was used as 
the tracer and a double antibody procedure was used to separate the 
free and bound fractions. No purification of samples was required 
prior t o  RIA. Accuracy of the method was assessed by adding known 
quantities of detirelix t o  detirelix-free plasma and determining 
the ratio of measured t o  added analyte. Linear regression analysis 
for the concentration range 0.15-150.0 ng/ml yielded a regression 
equation of y = 0.88 x + 1.46 and a correlation coefficient of 
0.996. Additional validation was obtained from an in vivo study in 
which [14C]detirelix was administered to monkeys and plasma 
clearance profiles were determined by RIA and an HPLC-radiochemical 
method. The RIA results were in good agreement with those obtained 
by the HPLC method (KEY WORDS: Detirelix, LHRH Antagonist, RIA). 

INTROUUCTION 

Detirelix (Figure 1 )  is a potent synthetic LHRH antagonist 
( I ,  2, 3). It is a decapeptide in which five o f  the amino acids 
of LHRH have been replaced by D-amino acids; 3 of these are 

245 

Copyright 0 1988 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
5
5
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



1 
2 

3 
4 

5 
6 

7 
8 

9 
10

 
C

H
3-

C
O

-N
H

-C
H

-C
O

-N
H

-C
H

-C
O

-N
H

-C
H

-C
O

-N
H

-C
H

-C
O

-N
H

- 
C

H
-C

O
-N

H
-C

H
-C

O
-N

H
-C

H
-C

O
-N

H
-C

H
-C

O
-N

 
C

O
-N

H
-C

H
-C

O
-N

H
, 

I 
I 

I 
I 

I 
I 

I 
C

H
Z 
0
 C

H
, 

I 

7H
2 

6 
F

H
Z

 
F

H
Z

 
C

H
j C

H
 

‘C
H

3 
F

H
2 

tH
2

 
F

H
2

 

FH
2 

‘;J
H

 

C
H

20
H

 

8
 @ &H

 
N

H
 

C
 

O
H

 
+ 

I 
N

H
 

\
 N

H
, 

H
2

y
C

 =
 y 

+ 
C

H
2 

C
H

, 
I 

I 
(C

H
,C

O
O

-),
 

C
H

, 
C

H
3 

Fi
gu

re
 1

: 

St
ru

ct
ur

e 
o

f 
De

ti
re

li
x 

([
N-

Ac
-D

-N
a(

2)
,l

 
D-

p-
C1

-P
he

2,
 

D-
Tr
p3
, 

D-
hA

rg
(E

t)
$,

 
D-

Al
al

Ol
LH

RH
).

 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
5
5
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



RADIOIMMUNOASSAY OF DETIRELIX 24 7 

unnatural. Detirelix is one of several antagonists currently 
undergoing investigation for possible application to clinical 
conditions involving hormone dependency (4). The procedure 
described here was developed to provide analytical support for 
various clinical, formulation and pharmacokinetic studies. 

LXPERIMENTAL 

Materials and Equipment 

A1.l compounds listed in .fable I, with the exception of LHRH. 
were synthesized at Syntex. Abbreviations used in describing the 
structures of these analogs are given in fable 1. 

The sources of the following materials are given in 
parentheses. Iodine-125 (NEZ-O33H, New England Nuclear, Boston, 
MA), polyethylene-glycol 6000, bovine serum albumin and EDTA 
disodium salt (Sigma Chemical Co., St. Louis, MO); LHRH 
(Peninsula Labs, Belmont. LA); chloramine-T (Fisher Scientific 
co., Fai r-l awn, NJ); I-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide (Pierce Chemicals, Rockford, IL); sodium azide 
(J.T. Baker Chemical Co., Phillipsburg, N J ) ;  Sephadex QAE-A25 
(Pharmacia Fine Chemicals. Piscataway, NJ); Bio-gel P-2, 
disposable Econo-columns, 1 x 10 cm and 1 x 50 cm (Bio-Rad, 
Richmond, CA). Monobasic and dibasic sodium phosphate 
(Mallinckrodt, St. Louis, MO); goat anti-rabbit gamma globulins 
(Antibodies, Inc., Davis, CA); Spectrapor 2 membrane dialysis 
tubing (Spectrum Medical Industries, Los Angeles, CA); and 
Freund's complete and incomplete adjuvant (Difco Laboratories, 
Detroit, MI). 

The manufacturers or suppliers of the fol lowing equipment are 
given in parentheses. A Model DPR-6000 refrigerated centrifuge 
with a swing-out head (IEC/Damon, Needham, MA); a Model MM4/600 
gamma counter (Micromedic Systems, Inc., Horsham, PA); a Model 
FC-80h fraction collector (Gibson Medical Electronics, Inc., 
Middleton. W I ) ;  a Mode.1 559 spectrophotometer (Perkin-Elmer, 
Norwalk, CT); a Model 2600 mult-tube vortex mixer (Scientific 
Manufacturing Ind., Emeryville, CA). 

P a c t i o n  of Antiserum 

Both the C-terminus and N-terminus hapten-protein conjugates 
were synthesized by a water-soluble carbodiimide method. For the 
C-terminus coupling the carboxylic acid amide was replaced with a 
carboxyl group. The N-terminus coupling was achieved after 
deacetylation of the terminal amino group. The C-terminus 
coupling was carried out by dissolving 15.0 mg (9.0 pmole) o f  
the carboxylic analog and 8.5 mg (45.0 pmole) of l-ethyl-3-(3- 
dimethyl aminopropyl)-carbodiimide.HC1 in 2.0 ml of water. lhis 
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TABLE I 

CROSS-REACTIVITY DATA 

NERENBERG ET AL. 

Compound 
Percent Cross- 

Reactivity 

100.00 

63.0 

I 2 3 6 10 a 
[N-Ac-D-Nal(2) ,D-p-CI-Phe ,D-Trp ,D-hArg(Et) ,D-Ala I LHRH 

[NH -D-Na1(2) ,D-p-CI-Phe ,D-Trp ,D-hArg(Et) .D-AIa ILHRH 

I 2 3 6 
[NAc-D-Nal (2) ,D-p-Cl-Phe ,D-Trp ,D-Arg(Et) ,D-AlalolLHRH 2 

I 2 3 6  
“Ac-D-Nal(2) ,D-p-Cl-Phe .D-Trp ,D-Lys ,D-AlaloILHRH 

I 2 3 6 10 b 
[NAc-D-NaI (2) ,D-p-CI-Phe ,D-Trp ,D-hArg(Me,Bu) ,D-Ala 1 LHRH 

2 
I 2 3 6 10 

2 2 

48.5 

4.3 

42.2 

I 2 3 6 9 c  
I .3 INAc-D-Nal(2) ,D-p-CI-Phe ,D-Trp ,D-hArg(Et)2,ProNEt 1 LHRH 

I 2 3 6 10 d 
INAc-D-Nal(2) ,D-p-CI-Phe ,D-PAL(3) ,D-hArg(Et)2 ,D-Ala 

“Ac-D-NaI(2) ,D-p-F-Phe ,D-Trp .D-hArg(Et) 1 LHRH 

[ NAc-D-p-C I -Phel; 

I 2 3 6 8 10 
“Ac-D-NaI(2) .D-p-CI-Phe ,D-Trp ,D-hArg(Et) ,L-hArg(Et) ,D-Ala ILHRH 12.7 

24.7 
I 2 3 6 10 f 

“Ac-D-Nal(2) ,D-p-CI-Phe ,D-Trp ,D-hArg(Bu) ,D-Ala I LHRH 

66. I 1 LHRH 

6 e  
2 11.0 

I 2 3 

76.0 
3 6 

2 D-Trp , D-hArg (Et) 1 LHRH 

2 2 

6 10 g 
21.8 

I 2 3 
CNAc-D-NaI(2) ,D-p-CI-Phe ,D-Trp ,D-hArg(CH ) ,D-Ala 1 LHRH 

2 3  

LHRH 0.037 

Abbreviations - a, b. c, d, 8, f, g: a, [D-NaI(2)1 i s  3-(2-naphthyI)-D-aIanine; 

[D-p-CI-Phel i s  p-ch1oro-D-phenylalanine; ID-hArg(ET) 1 i s  N ,N -diethyl- 

D-hunoarglnine; b, CD-hArg (Me,Bu) 1 Is N ,N methyl ,butyI-D-hanosrginine; 

5, [ProNEtl i s  pro l inemlnoethy l ;  d, CD-PAL(3)I i s  3-pyridyl-D-alanine; 

e, CD-p-F-Phel i s  p-fluoro-D-phenylalanine; f ,  lD-hArg(Bu) 1 i s  N ,N -butyl- 

D-hanoarginine; g, [ D-hArg (CH 1 1 Is NG,NG’-trime+hylene-D-hunoargi nine. 

G 6‘ 
2 G 6‘ 

G 6’ 

2 3  
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s o l u t i o n  was s t i r r e d  f o r  3 hours a t  room temperature a f t e r  which 
31.0 mg o f  bov ine  serum albumin (BSA) i n  1.0 m l  o f  phosphate 
b u f f e r ,  0.05 M, pH 7.5 was added and s t i r r i n g  was con t inued  
o v e r n i g h t  a t  room temperature.  The N-terminus c o u p l i n g  r e a c t i o n  
was c a r r i e d  o u t  by d i s s o l v i n g  37.4 mg o f  BSA and 24.7 mg (15.3 
pmole) o f  t h e  d e a c e t y l a t e d  N-terminus analog i n  4.0 m l  o f  
water .  To t h i s  s t i r r e d  s o l u t i o n  was added 109.0 mg (577 pmole)  
o f  l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide~HCl d i s s o l v e d  
i n  1.0 ml o f  water .  A f t e r  t h e  dropwise a d d i t i o n  o f  t h e  ca rbod i -  
im ide  was complete (app rox ima te l y  5 min. )  s t i r r i n g  was con t inued  
o v e r n i g h t  a t  room temperature.  Fo r  b o t h  c o u p l i n g  r e a c t i o n s ,  
a f t e r  comp le t i on  o f  t h e  r e a c t i o n ,  t h e  e n t i r e  r e a c t i o n  m i x t u r e  was 
t r a n s f e r r e d  t o  a d i a l y s i s  bag and d j a l y z e d  e x h a u s t i v e l y  a g a i n s t  
s a l i n e  (9.0 g / l ) .  A f t e r  d i a l y s i s  was complete, t h e  e n t i r e  volume 
i n  t h e  d i a l y s i s  bag, 5.5 m l  f o r  t h e  C-terminus con juga te  and 7.5 
ml f o r  t h e  N-terminus conjugate,  was a l i q u o t e d  i n t o  0.2 and 
0.5 m l  a l i q u o t s ,  r e s p e c t i v e l y ,  and f rozen .  

Two groups o f  6 New Zealand w h i t e  r a b b i t s  were immunized w i t h  
each o f  t h e  two hap ten -p ro te in  conjugates.  The immunizat ion 
emuls ion f o r  t h e  N-terminus con juga te  was prepared by  d i s s o l v i n g  
2.5 mg o f  t h e  hap ten -p ro te in  con juga te  i n  7.0 m l  o f  s a l i n e  (9 .0  
g / l )  and 8.0 m l  o f  Freund's  ad juvan t .  Fo r  t h e  C-terminus 
i m n u n i z a t i o n  emulsion, 1.1 mg o f  t h e  p ro te in -hap ten  con juga te  was 
d i s s o l v e d  i n  7.0 m l  o f  s a l i n e  (9.0 g / l )  and 8.0 ml o f  Freund's  
a d j u v a n t .  Complete ad juvan t  was used f o r  t h e  s e n s i t i z a t i o n  shots  
and incomp le te  Freunds f o r  t h e  b o o s t e r  shots .  T y p i c a l l y ,  2.0 m l  
o f  t h i s  emuls ion was i n j e c t e d  i n t o  each animal a t  f o u r  d i f f e r e n t  
s i t e s ,  one i n  each h i n d  t h i g h  ( i n s i d e )  and two a t  l a t e r a l  s i t e s  
i n  t h e  i n t r a s c a p u l a r  area.  Each s i t e  rece ived  a c l u s t e r  o f  f i v e  
i n j e c t i o n s  o f  0.1 m l  p e r  i n j e c t i o n .  Booster  shots  were g i v e n  a t  
i n t e r v a l s  o f  4 weeks and t i t e r s  were mon i to red  a t  t h e  same t ime .  
A f t e r  4-6 months, t h e  a n t i s e r a  were o f  s u f f i c i e n t l y  good q u a l i t y  
t o  be used f o r  methods development. 

I od ine -1  25 Label  inq 

l h e  l a b e l i n g  r e a c t i o n  was c a r r i e d  o u t  i n  t h e  v i a l  c o n t a i n i n g  
1 mCi  o f  iod ine-125.  To t h e  v i a l  were added, i n  t h e  f o l l o w i n g  
o rde r ,  50 ul o f  phosphate b u f f e r  (0.05 M, pH 7.4). 1 0  u 1  
(1 u g )  o f  d e t i r e l i x ,  and 20 p 1  (2ug )  o f  chloramine-T. The 
d e t i r e l i x  and chloramine-T had been prepared p r e v i o u s l y  i n  
water .  The r e a c t i o n  was a l l owed  t o  proceed f o r  30-40 seconds and 
t h e n  was quenched by  t h e  a d d i t i o n  o f  500 v1 o f  phosphate b u f f e r  
(0.05 M, pH 8.0, w i t h  1% BSA). Th is  r e a c t i o n  m i x t u r e  was 
t r a n s f e r r e d  i m e d i a t e l y  t o  a QAE-A25 Sephadex column (1 x 8 cm) 
and e l u t e d  w i t h  phosphate b u f f e r  (0.05 M. pH 8.0, w i t h  1% BSA). 
One ml f r a c t i o n s  were c o l t e c t e d  i n  12 x 75-m t e s t  tubes w i t h  a 
f r a c t i o n  c o l l e c t o r  and 10 pl a l i q u o t s  were used f o r  t h e  
c o u n t i n g  o f  r a d i o a c t i v i t y .  A column e l u t i o n  p r o f i l e  was p l o t t e d  
and t h e  f r a c t i o n s  corresponding t o  t h e  c e n t e r  p o r t i o n  o f  t h e  
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2 50 NERENBERG ET A L .  

r a d i o a c t i v e  peak were poo led  (3-4 m l ) .  An a l i q u o t  (1.0-1.5 m l )  
o f  t h i s  poo l  was rechromatographed on a 1 x 30 cm B i o g e l  P-2 
column and e l u t e d  w i th  0.1 M a c e t i c  a c i d  c o n t a i n i n g  0.2% BSA. 
F r a c t i o n s  ( 2  m l )  were c o l l e c t e d  i n  12 x 7 5  mm tubes, 10  v l  
a l i q u o t s  were counted and an e l u t i o n  p r o f i l e  was p l o t t e d  ( F i g u r e  
l a ) .  The f r a c t i o n s  corresponding t o  t h e  c e n t e r  p o r t i o n  o f  t h e  
m a j o r  peak were pooled (10-12 m l )  and a l i q u o t s  o f  t h i s  poo l  were 
d i l u t e d  i n  R I A  b u f f e r  f o r  use i n  t h e  assay. Labe l i ng  r e a c t i o n s  
n o r m a l l y  were c a r r i e d  o u t  a t  i n t e r v a l s  o f  2-3 weeks. 

Radi oimmunoassay 

Standards f o r  t h e  s tandard cu rve  were prepared f rom a p r i m a r y  
s t o c k  s o l u t i o n  c o n t a i n i n g  0.1 mg/ml o f  d e t i r e . l i x  i n  water .  The 
exac t  concen t ra t i ons  o f  t h i s  p r imary  s tandard was determined by  
uv a b s o r p t i o n  a t  276 nm ( a b s o r p t i v i t y  = 8,860). The p r i m a r y  
s tandard was d i l u t e d  i n  R I A  b u f f e r  (phosphate b u f f e r ,  0.05 M, pH 
7.4, w i t h  0.5% BSA, 0.01 M EDTA. and 0.01% sodium az ide )  t o  y i e l d  
a s e r i e s  o f  s tandards c o n t a i n i n g  10, 15, 30, 50, 70, 100, 150 pg/ 
0.1 ml .  These s tandards were s t o r e d  a t  4°C and were d i sca rded  
a f t e r  2-3 weeks. Ant iserum was d i l u t e d  i n  R I A  b u f f e r  such t h a t  
4 0 4 0 %  b i n d i n g  was achieved.  Th is  d i l u t i o n  ranged f rom 1/80,000 
t o  1/100,000. 

0.1 
e t c  
b u f  

The procedure f o r  s e t t i n g  up t h e  assay i s  as fo ' l lows:  add 
m l  o f  l a b e l  (3000-4000 cpm), standards, unknowns, ant iserum, 
., t o  a p p r o p r i a t e  12 x 7 5  mm d i sposab le  g l a s s  tubes; add R I A  
f e r  t o  a d j u s t  t h e  f i n a l  volume i n  each t u b e  t o  0.6 m l ;  cove r  

t h e  tubes  w i t h  p a r a f i l m ;  v o r t e x  b r i e f l y  t o  wash down t h e  s ides  o f  
t h e  tubes;  and then  incuba te  t h e  tubes o v e r n i g h t  a t  room 
temperature.  

The s e p a r a t i o n  o f  bound f rom f r e e  r a d i o a c t i v i t y  was c a r r i e d  
o u t  u s i n g  a double a n t i b o d y  procedure. To each tube  was added 
0.1 m l  o f  goa t  a n t i - r a b b i t  gamma g l o b u l i n  ( d i l u t e d  1:2 i n  R I A  
b u f f e r )  and 0.1 m l  o f  normal r a b b i t  serum ( d i l u t e d  1:20 i n  R I A  
b u f f e r ) .  The tubes were vo r texed  b r i e f l y  and coo led  a t  4°C f o r  
4 t o  5 hours. A f t e r  t h i s  c o l d  i n c u b a t i o n  t h e  e n t i r e  rack  o f  
tubes was p laced  i n  an i c e  b a t h  and 0.5 ml o f  10% p o l y e t h y l e n e  
g l y c o l  was added t o  each tube .  The tubes were vor texed and t h e n  
p laced  i n  an i c e  b a t h  f o r  30 min. A f t e r  t h i s ,  t h e  tubes were 
c e n t r i f u g e d ,  t h e  superna tan t  was a s p i  r a t e d  o f f  and t h e  p e l  l e t  was 
counted i n  a gamma coun te r .  A l l  coun te rs  were equipped w i t h  
d i r e c t  connect o u t p u t s  t o  computers f o r  automat ic  c a l c u l a t i o n  o f  
R I A  r e s u l t s  by means o f  a l o g i s t i c  program ( 5 ) .  Cross 
r e a c t i v i t i e s  were determined i n  accordance w i t h  t h e  method 
desc r ibed  by Abraham ( 6 ) .  
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RADIOIMMUNOASSAY OF DETIRELIX 251 

P r e c i s i o n  and Accuracy 

P r e c i s i o n  and accuracy were assessed by de te rm in ing  t h e  
recove ry  o f  d i f f e r e n t  q u a n t i t i e s  o f  d e t i r e l i x  t h a t  had been added 
t o  plasma. I n  a d d i t i o n ,  a comparat ive s tudy  o f  R I A  and an HPLC- 
rad iochemical  assay was c a r r i e d  o u t  w i t h  specimens c o l l e c t e d  
s e r i a l l y  f rom cynomolgus monkeys f o l l o w i n g  i n t ravenous  admin is-  
t r a t i o n  o f  [ 1 4 C ] d e t i r e l i x .  For  t h e  HPLC radiochemical  assays a 
C18 Bond E l u t  co.lumn was used f o r  t h e  p r e l i m i n a r y  p u r i f i c a t i o n  
p r i o r  t o  s e p a r a t i o n  by  HPLC ( 5  1.1 R a i n i n  M ic roso rb  C18 column; 
mob i l e  phase, 40% a c e t o n i t r i l e  i n  0.05 M phosphate b u f f e r ,  pH 
2.6). Concen t ra t i on  o f  d e t i r e l i x  was ob ta ined  by d i v i d i n g  t h e  
r a d i o a c t i v i t y  found i n  t h e  a p p r o p r i a t e  HPLC f r a c t i o n s  by t h e  
s p e c i f i c  a c t i v i t y  o f  t h e  admin i s te red  [ 1 4 C ] d e t i r e l i x .  

RESULTS AND DISCUSSION 

The procedure desc r ibed  here f o r  t h e  1251 l a b e l i n g  o f  
d e t i r e l i x  i s  a two s t e p  procedure.  A r a p i d  p r e l i m i n a r y  
p u r i f i c a t i o n  by means o f  t h e  s h o r t  column r o v i d e s  a conven ien t  
means f o r  t h e  e l i m i n a t i o n  o f  unreacted 1 2 g I  and s i d e  p roduc ts  
t h a t  can cause chemical deg rada t ion  o f  t h e  i o d i n a t e d  d e r i v a t i v e .  
The p a r t i a l l y  p u r i f i e d  d e r i v a t i v e  i s  s t a b l e  f o r  2-3 weeks and 
serves as a conven ien t  source o f  s t a r t i n g  m a t e r i a l  f o r  t h e  second 
p u r i f i c a t i o n  step, which separates nonlabeled f rom i o d i n a t e d  
d e r i v a t i v e  ( F i g u r e  2b). The i o d i n a t e d  d e r i v a t i v e  ob ta ined  a f t e r  
t h e  second p u r i f i c a t i o n  i s  s u i t a b l e  f o r  use i n  t h e  R I A  f o r  
app rox ima te l y  6-10 days. 

Accuracy o f  t h e  o v e r a l l  procedure was assessed by means o f  
exper iments on t h e  recove ry  o f  a n a l y t e  t h a t  had been added t o  
plasma (Tab le  2) .  The average i n t r a a s s a y  c o e f f i c i e n t  o f  
v a r i a t i o n  c a l c u l a t e d  f rom t h e  r e s u l t s  o f  t h r e e  separate 
exper iments (n  = 2 f o r  10 d i f f e r e n t  c o n c e n t r a t i o n s  r a n g i n g  f r o m  
0.15 t o  150.0 ng/ml) v a r i e d  f r o m  0.1 t o  19.9%. The i n t e r a s s a y  
c o e f f i c i e n t s  o f  v a r i a t i o n  c a l c u l a t e d  f o r  t h e  group mean va lues 
ranged f rom 3.6 t o  16.6% ove r  t h i s  c o n c e n t r a t i o n  range. The 
f o l l o w i n g  l i n e a r  r e g r e s s i o n  equa t ion  was c a l c u l a t e d  f rom t h e  
group means: y = 0.88 x + 1.46, r = 0.996. 

De te rm ina t ions  o f  d e t i r e l i x  i n  plasma o r  serum were c a r r i e d  
o u t  w i t h  no p r e l i m i n a r y  p u r i f i c a t i o n  o f  t h e  sample. It was 
necessary, however, t o  add an e q u i v a l e n t  a l i q u o t  o f  
d e t i r e l i x - f r e e  plasma ( e i t h e r  d i l u t e d  o r  u n d i l u t e d  as 
a p p r o p r i a t e )  t o  a l l  s tandard c u r v e  tubes  i n  o r d e r  t o  m in im ize  
d i f f e r e n c e s  i n  t h e  R I A  i n c u b a t i o n  media f o r  s tandards and 
unknowns. 

Ant iserum was produced t o  b o t h  t h e  C and N-terminus 
conjugates,  however, t h e  assay u s i n g  t h e  C-terminus a n t i s e r a  was 
n o t  as s e n s i t i v e  (0.7-0.8 ng/ml) and t h e  N-terminus a n t i s e r a  was 
used f o r  development o f  t h e  method desc r ibed  i n  t h i s  paper. 
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F i g u r e  2: 

P u r i f i c a t i o n  o f  i o d i n a t e d  d e t i r e l i x .  The ma jo r  peak i n  2a i s  
1 2 5 1 - d e t i r e l i x .  F i g u r e  2b shows t h e  s e p a r a t i o n  o f  
[ 3 H ] d e t i r e l i x  (I) f r o m  1 2 5 1 - d e t i r e l i x  (11). Separat ions were 
c a r r i e d  o u t  on a 30 cm Biogel P-2 column e l u t e d  w i t h  0.2 M a c e t i c  
a c i d  c o n t a i n i n g  0.2% bov ine  serum albumin. 
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TABLE 3 

COMPARISON OF HPLC-RADIOCHEMICAL ASSAYS WITH RIA FOR THE 
DETERMINATION OF DETIRELIX IN PLASM4 OF MAL5$YNOMOLGUS MONKEYS 

GIVEN A SINGLE INTRAVENOUS DOSE OF C CIDETIRELIX 

Detirel i x  Plasma Concentrations (na/ml) 
Time Animal No. 170 Animal No. 258 Animal No. 657 
(hr )  HPLC-RC RIA HPLC-RC RIA HPLC-RC RIA 

0.08 
0. I7  
0.33 
0.5 
I .o 
2.0 
3.0 
4.0 
8.0 

10.0 
24.0 

746 
415 
279 
223 
131 
29.0 
11.5 
8.7 
7.7 
4.8 

11.5 

720 
420 
340 
250 
I30 
66.0 
29.0 
17.0 
10.4 
6.0 
4.6 

I307 
729 
572 
507 
306 
I25 
89.0 
49.0 
40.0 
21 .o 
2.0 

lo00 
630 
500 
460 
240 
I20 
92.0 
44.0 
26.0 
20.0 

I .6 

I258 
836 
52 I 
410 
21 I 
99.0 
69.0 
25.0 
23.0 
16.0 
5.0 

I250 
760 
550 
460 
280 
130 
64.0 
32.0 
30.0 
19.6 
6.3 

The da ta  on c r o s s - r e a c t i v i t y  a r e  summarized i n  Table 1. O f  
t h e  compounds l i s t e d  t h e  deace ty la ted  analog i s  a o s s i b l e  
m e t a b o l i t e .  ( [NH2-D-Nal(2)1 ,D-p-C1-PheZ,D-Trp3,U-hArg(Et)F, 
D-AlalO]LHRH) The e x t e n t  o f  assay i n t e r f e r e n c e  f rom t h i s  
source i s  n o t  known. E v a l u a t i o n  o f  m e t a b o l i t e  i n t e r f e r e n c e  cou ld  
n o t  be conducted because t h e  m e t a b o l i t e s  have as y e t  n o t  been 
i d e n t i f i e d .  lndependent evidence o f  t h e  v a l i d i t y  o f  t h e  R I A  was 
ob ta ined  f r o m  a comparat ive s tudy  i n  which plasma f rom cynomolgus 
monkeys t h a t  had been g i v e n  [ 1 4 C ] d e t i r e l i x  by i n t ravenous  
i n j e c t i o n  was analyzed by  R I A  and an HPLC-radiochemical method. 
The r e s u l t s  o f  t h i s  s tudy  a r e  g i v e n  i n  Table 3. L i n e a r  
r e g r e s s i o n  a n a l y s i s  o f  t h e  da ta  y i e l d e d  t h e  equa t ion  y = 0 . 8 9 ~  + 
20.0, r = 0.988. The good agreement between t h e  two methods t e n d  
t o  i n d i c a t e  t h a t  t h e r e  was l i t t l e  o r  no m e t a b o l i t e  i n t e r f e r e n c e .  
The R I A  method desc r ibed  here has been a p p l i e d  t o  
pharmacokinet ic .  f o r m u l a t i o n  and b i o a v a i l a b i l i t y  s t u d i e s ,  some o f  
which have been r e p o r t e d  elsewhere ( 4 ) .  
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