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JOURNAL OF IMMUNOASSAY, 8 ( 1 ) ,  97-114 (1987) 

.CHARACTERISTICS OF RADIOIMMUNOASSAYS FOR THE a- AND 6-SUBUNITS OF 
HUMAN LUTEINIZING HORMONE 

Ren€ St-Arnaud*, Roger Lachance and Fernand L a b r i e  

MRC Group i n  Molecular Endocrinology,  Lava1 U n i v e r s i t y  Medical 
Center ,  Quebec G1V 4G2, Canada. 

ABSTRACT 

The b inding  c h a r a c t e r i s t i c s  and s p e c i f i c i t i e s  of t h e  N a t i o n a l  
Hormone and P i t u i t a r y  Program (NHPP) k i t s  f o r  t h e  radioimmunoassay 
of t h e  a lpha-  and be ta-subuni t s  of human l u t e i n i z i n g  hormone (hLH- 
a and hLH-8) were s t u d i e d ,  as well as t h e  s p e c i f i c i t i e s  of t h e  
anti-hLH and anti-human f o l l i c l e  s t i m u l a t i n g  hormone (anti-hFSH) 
a n t i s e r a  d i s t r i b u t e d  by t h e  same o r g a n i z a t i o n .  The a f f i n i t y  
c o n s t a n t s  of t h e  anti-hLH-3 and anti-hLH-6 a n t i s e r a  were ca lcu-  
l a t e d  a t  157 i 8.4 nM-l and 109 t 7.4 W1, r e s p e c t i v e l y .  Both 
a n t i s e r a  were h i g h l y  s p e c i f i c  wi th  regard t o  t h e  o t h e r  s u b u n i t .  
However, i n  t h e  homologous hLH- R I A ,  n a t i v e  hLH c r o s s - r e a c t e d  at 
21.9%, hFSH at  17.5% and hTSH at 7 . 9 % .  The alpha-subuni t  of t h e  
human c h o r i o n i c  gonadotropin,  hCGa,  was e q u i p o t e n t  wi th  t h e  hLH-a 
s tandard  i n  t h i s  assay. In t h e  homologous hLH-6 R I A ,  hLH showed a 
c r o s s - r e a c t i v i t y  of 14.7% whi le  t h e  c r o s s - r e a c t i v i t i e s  of  hCG-6, 
hFSH and hTSH were 3 . 5 X ,  1.2% and 0.6%. r e s p e c t i v e l y .  The ant i -  
hFSH a n t i s e r u n  was h i g h l y  s p e c i f i c ,  whi le  t h e  anti-hLH a n t i s e r u m  
showed non p a r a l l e l  c o m p e t i t i o n  curves.  With t h i s  knowledge of t h e  
s p e c i f i c i t y  o f  each an t i se rum,  c o r r e c t i o n s  can be  p r o p e r l y  made 
f o r  t h e  a s s a y s  of hLH, hLH4 and hLH-6 whi le  t h e  hFSH R I A  c a n  be 
used wi thout  c o r r e c t i o n  f o r  t h e  presence of t h e  t h r e e  o t h e r  
components. (KEY WORDS: R I A ,  LH, FSH, a lpha-subuni t s ,  be ta -  
s u b u n i t s ) .  

INTRODUCTION 

LH and FSH r a d i o i w u n o a s s a y s  (RIAs) have played a p i v o t a l  

r o l e  and a r e  s t i l l  e s s e n t i a l  t o o l s  i n  r e p r o d u c t i v e  research .  In 

order  to more f u l l y  understand the  mechanisms involved i n  t h e  
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98 ST-ARNAUD, LACHANCE, AND LABRIE 

a c t i o n  of LHRH and sex  s t e r o i d s  on gonadotropin s e c r e t i o n ,  a s s a y s  

of b i o l o g i c a l  a c t i v i t y  are requi red  (1) and measurements of a- and 

8 - s u b u n i t s  must be a t  hand. 

In a d d i t i o n  t o  t h e  a v a i l a b i l i t y  of commercial r e a g e n t s  and 

k i t s ,  a l a r g e  propor t ion  of i n v e s t i g a t o r s  use t h e  a n t i s e r a  and 

p u r i f i e d  hormones d i s t r i b u t e d  by t h e  Nat iona l  I n s t i t u t e  of Ar thr i -  

t i s ,  Diabe tes  and Diges t ive  and Kidney Diseases  (NIADDK) through 

t h e  Nat iona l  Hormone and P i t u i t a r y  Program (NHPP). Since d e t a i l e d  

d a t a  on t h e  s p e c i f i c i t y  and binding c h a r a c t e r i s t i c s  of t h e  an t ibo-  

d i e s  s u p p l i e d  by t h e  NHPP f o r  p i t u i t a r y  a and 8-subuni t s  are not  

r e a d i l y  a v a i l a b l e ,  t h i s  r e p o r t  d e s c r i b e s  t h e  c h a r a c t e r i s t i c s  of 

t h e  anti-human l u t e i n i z i n g  hormone a lpha  subuni t  (anti-hLH-a) and 

a n t i - h u  b e t a  subuni t  (anti-hLH-8) a n t i s e r a  d i s t r i b u t e d  by t h e  

NHPP. It also provides  some a d d i t i o n a l  in format ion  on t h e  s p e c i f i -  

c i t i e s  of t h e  anti-hLH and anti-human f o l l i c l e  s t i m u l a t i n g  hormone 

(anti-hPSH) antisera a v a i l a b l e  through t h e  same agency. 

MATERIALS AND IIETHODS 

Hormones and s u b u n i t s  

MH-a ( b a t c h  # I ) ,  hLH-6 (NIAMDD-hbeta-LH-3, AFP-2444 B), hLH 

(hLH-1-2, AFP 6332 B), hPSH (NIAMDD-hPSH-2) and t h e  human p i t u i t a -  

r y  gland e x t r a c t ,  LER-907, were obta ined  through t h e  c o u r t e s y  of 

D r .  S a l v a t o r e  R a i t i ,  d i r e c t o r  of t h e  Nat iona l  Hormone and P i t u i t a -  

r y  Program, NIADDK, NIB,  Bethesda, W. Highly p u r i f i e d  alpha and 

b e t a  s u b u n i t s  of t h e  human c h o r i o n i c  gonadot ropin  ( h a -  and hCG- 
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HUMAN LUTEINIZING HORMONE 99 

0 )  a s  w e l l  as human t h y r o i d  s t i m u l a t i n g  hormone (hTSH) were 

obta ined  from Bio-Endo Inc., Montreal ,  Canada. 

A n t i s e r a  

Anti-hLHd (ba tch  # l ) ,  anti-hLH-8 ( b a t c h  #I) and anti-hFSH 

(ba tch  P6) a n t i s e r a  were prepared by Dr. A.F. Parlow, Harbor-UCLA 

Medical Center ,  Torrance, CA and obta ined  through t h e  WPP, 

Bethesda, MD. The anti-hLH (ba tch  #2) ant i serum was prepared by 

Dr. V.S. Fang, U n i v e r s i t y  of Chicago, Chicago, I l l .  and suppl ied  

by t h e  same Agency, 

I o d i n a t i o n  

A l l  hormones and s u b u n i t s  were i o d i n a t e d  under mild condi- 

t i o n s  with c h l o r a d n e - T  us ing  a m o d i f i c a t i o n  of t h e  procedure 

descr ibed  by Hunter and Greenwood ( 2 ) .  B r i e f l y ,  500 ng of ch lora-  

mine-T and l m C i  of 1251 (Amersham) b u f f e r e d  w i t h  0.3M phosphate ,  

pH 7.5, were added t o  5 ug of hormone i n  a f i n a l  voluoe of 40 ~1 

and incubated f o r  4 minutes  a t  4.C wi th  slow s t i r r i n g  dur ing  t h e  

f i r s t  30 seconds. The r e a c t i o n  was stopped by d i l u t i o n  with 500 

,,1 of assay b u f f e r  (0.1 M phosphate, 0.15M NaC1,  0.1% N a N 3  and 

0.1% bovine serum albumin, pH 7.1). 'Ihe labe led  hormones were 

separa ted  from the  f r e e  i o d i n e  by g e l  f i l t r a t i o n  on a Sephadex 

G-75 column (0.9 x 60 cm). E l u t i o n  was c a r r i e d  o u t  wi th  assay  

b u f f e r  at room temperature .  
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100 ST-ARNAUD, LACHANCE, AND LABRIE 

A s s r y  procedure 

A l iquid-phase,  double-antibody procedure,  was used f o r  a1 1 

assays. For the hLH-a, and hL8-B systems, assay b u f f e r  (200 p l ) ,  

s tandard  hormones or serum samples (100 1111, l a b e l e d  t r a c e r  (100 

p l ,  about 40000 dpm) and a n t i s e r u n  (100 p 1 )  were incubated f o r  24 

h r s  a t  room temperature .  A l l  d i l u t i o n s  were made wi th  assay 

b u f f e r ,  except  f o r  the a n t i s e r a  which were d i l u t e d  i n  assay b u f f e r  

p l u s  0.05M sodium EDTA c o n t a i n i n g  2.5% normal r a b b i t  serum (NRS). 

In t h e  hLH and hPSH systems, t h e  c o n d i t i o n s  were i d e n t i c a l  e x c e p t  

t h a t  t h e  24 h-incubat ion was c a r r i e d  out  without  t h e  l a b e l e d  

hormones. A t  the  end of the  incubat ion ,  100 p 1  (about  40000 dpm) 

of  t r a c e r  was added and t h e  incubat ion  pursued f o r  another  4 h 

p r i o r  t o  second ant ibody p r e c i p i t a t i o n .  

S e p a r a t i o n  of antibody-bound and f r e e  hormones was achieved 

with a combined polye thyleneglycol  (PEG)-second an t ibody procedure  

(3). Goat a n t i - r a b b i t  gammaglobulins ( a s  second an t ibody,  100 )11 

of a 1:s d i l u t i o n )  and 400 p l  of 10% PEG-0.05% Tween-20 i n  water 

were added t o  each tube ,  which were mixed thoroughly and incubated  

f o r  15 t o  30 minutes a t  room temperature  p r i o r  to c e n t r i f u g a t i o n .  

The tubes  were then decanted ,  d r i e d  and counted i n  a LKB mult i -  

gamma counter .  

A n t i s e r a  d i l u t i o n s  which y i e l d e d  40-50% b i n d i n g  of l a b e l  were 

s e l e c t e d .  The f i n a l  d i l u t i o n s  f o r  t h e  anti-hLH-a, anti-hLH-B, 

anti-hLH and anti-hFSH mera were 1:10,000, 1:75,000, 1:250,000 and 

1: 

i o d i n a t i o n  served as s t a n d a r d s  in a l l  four  R I A  systems.  

125,000, r e s p e c t i v e l y .  The same hormone p r e p a r a t i o n s  use: f o r  
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HUMAN LUTEINIZING HORMONE 101 

C a l c u l a t i o n s  and s p e c i f i c i t y  

Radioimmunoaseay d a t a  were analyzed u s i n g  a program based on 

model I1 of Rodbard and Lewald (4). The s p e c i f i c i t y  of a n t i s e r a  

was def ined  by t h e  50% displacement  r a t i o  of t h e  mass of s t a n d a r d  

t o  t h e  mass of c r o s s - r e a c t i n g  material, The s p e c i f i c i t i e s  of t h e  

four  a n t i s e r a  s t u d i e d  are summarized i n  Table  1. 

RESULTS 

A f f i n i t y  of t h e  anti-hLH-a and anti-hLH-8 

F i g u r e s  1A and 2A show t h e  e f f e c t  of i n c r e a s i n g  concentra-  

t i o n s  of t h e  r e s p e c t i v e  labe led  s u b u n i t s  on binding  in t h e  a n t i -  

hLH- and anti-hLH--8 systems, r e s p e c t i v e l y .  As i l l u s t r a t e d  i n  

F igures  1B and 28, t h e  Scatchard p l o t s  ( 5 )  d e r i v e d  from t h e s e  

s a t u r a t i o n  curves  y i e l d  a f f i n i t y  c o n s t a n t  v a l u e s  of  157.1 f 8.4 

nM-' and 109.3 * 7 . 4  nM-' f o r  t h e  a n t i - h L H 4  and anti-hW-8, 

r e s p e c t i v e l y .  

By e q u a t i n g  t h e  median e f f e c t i v e  doses  (ED50 v a l u e s )  ( i n  pCi)  

of t h e  s a t u r a t i o n  curves  shown i n  F i g u r e s  1A and 2A with  t h e  ED50 

v a l u e s  ( i n  p g )  of t h e  d isp lacement  curves  obta ined  i n  t h e  same 

assay ( r e s u l t s  not shown), s p e c i f i c  a c t i v i t i e s  of  97 and 5 3  pCi/pg 

were determined f o r  t h e  ' 2 5 1 - h ~ *  and '251-hLH-8 tracers, respec-  

t i v e l y  ( 6 ) .  

S p e c i f i c i t y  o f  t h e  anti-hLH-u 

The displacement  curves  obta ined  wi th  v a r i o u s  hormone prepa- 

r a t i o n s  i n  t h e  homologous hLHo R I A  are i l l u s t r a t e d  i n  F i g u r e  3. 
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TABLE 1 

ST-ARNAUD, LACHANCE, AND LABRIE 

S p e c i E i c i t y  of t h e  r a d i o i w u n o a s s a y s  for hLli-a, hLH-B, hLH and 
hFSH. 

Hormone or subuni t  Assay 
p r e p a r a t i o n  

LH-Q LH-B LH F SH 

hLH9 

hLH-B1 

hLH-I-2l 

hFSH-I1 

LER-907 

hCG9 

hm-6 

hTSH 

100 

0.55 

21.9 

17.5 

2.8 

100 

0.04 

7.9 

0.65 14.4* 

100 4.6* 

14.7 100 

1.23 11.4* 

0.4 2.9 

0.05 - 
3.45* - 
0.6 7.7 

0.09 

DND 

DND 

100 

0.74 

0.16 

The potency 
ge  (wtlwt at  
d i r e c t e d .  

of each hormone or subuni t  is expressed  as a percenta-  
t h e  EDso v a l u e )  of t h e  material to  which the assay  i s  

*non p a r a l l e l  i n h i b i t i o n  

DND: d i d  not d i e p l a c e  
p r e p a r a t i o n  used for i o d i n a t i o n  

A l l  gonadotropin hormone and subuni t  p r e p a r a t i o n s  gave i n h i b i t i o n  

curves  p a r a l l e l  t o  t h a t  of t h e  hLH- s tandard.  While hCG-a gave a 

displacement  comparable to  hLH4 wi th  t h e  an t i -hLH4,  hLH and hPSH 

were e q u i p o t e n t ,  showing c r o s s - r e a c t i v i t i e s  of 21.9% and 17.5%, 

r e s p e c t i v e l y .  'Ihe o t h e r  p i t u i t a r y  g l y c o p r o t e i n ,  hTSH, e x h i b i t e d  a 

c r o s s - r e a c t i v i t y  of 7.9% i n  t h i s  assay  (Table  1) .  The impure human 

p i t u i t a r y  gland e x t r a c t ,  LER-907, competed weakly with t h e  tracer 
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HUMAN LUTEINIZING HORMONE 

HOMOLOGOUS hLH- ALPHA RIA 

D.0 NON SPECIFIC ,a' 
.*- 

_/* 

0 1 2 3 

TOTAL '2'1-hLH-ALPHA (nM) 

B 

103 

9 

6 

3 

0 
0 .02 .04 .06 

BOUND 'ZSI-hLH-ALPHA (nM) 

Figure 1: Panel  A: E f f e c t  of 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  1ZsI- 

hLH-a on binding  t o  a f i x e d  c o n c e n t r a t i o n  ( f i n a l  d i l u t i o n  

1: l0,OOO) of ant i -hLHu ant iserum. I n c u b a t i o n s  were c a r r i e d  out  i n  

a f i n a l  volume of 0 .5  m l  f o r  24 h a t  room t empera ture  p r i o r  t o  

a d d i t i o n  of  t h e  second ant ibody w i t h  10% PEG. Panel  B: Scatchard  

p l o t  of t h e  d a t a  of t h e  s a t u r a t i o n  curve.  

i n  t h i s  sys t em with a l o w  c r o s s - r e a c t i v i t y  of 2.8% r e l a t i v e  t o  

hLHa,  whi le  hLH-8 and hCG-6 had a very l o w  c r o s s - r e a c t i v i t y  a t  

0.55% and 0.04%, r e s p e c t i v e l y .  D i l u t i o n s  of human serum gave a 

p a r a l l e l  displacement  i n  t h e  assay  ( n o t  shown) while hLH-a was 

recovered q u a n t i t a t i v e l y  from serum ( 9 8 . 3  f 3.5%,  d a t a  not  

shown). 
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104 ST-ARNAUD, LACHANCE, AND LABRIE 

HOMOLOGOUS hW-BETA RIA 

A B 
3-0 TOTAL BINDING 

3.0 NON SPECIFIC ,0' 

3 
P t. SPECIFIC BINDING 

I' 

...' 
, , , ~  ........ .--p. I 

0 .5 1 1.5 2 0 .01 .02 .03 

TOTAL Iz51-hLH-BETA (nM) BOUND lz5I-hLH-BETA (nM) 

Figure 2: Panel  A: Effec t  of increas ing  concen t r a t ions  of 1251- 

hLH-8 t o  a f ixed  concent ra t ion  ( f i n a l  d i l u t i o n  1: 75,000) of an t i -  

hLH+ antiserum. Incubat ions were c a r r i e d  out  i n  a f i n a l  volume of  

0.5 m l  f o r  24h a t  room temperature  p r io r  to sepa ra t ion  of the  

antibody-bound and f r e e  labe led  subuni t  by second antibody-PEG 

prec ip i t a t ion .  Panel B: Scatchard a n a l y s i s  of t he  da t a  of the  

s a t u r a t i o n  curve. 
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HUMAN LUTEINIZING HORMONE 105 

HOMOLOGOUS hLH-ALPHA RIA 
9000 

- 
E 
8 2 6000 
r 
4 e 
J c 
A 
N 

5 3000 n 

0 
.01 .1 1 10 100 1000 

HORMONE CONCENTRATION (ngltube) 

Figure 3: Cross-reactivity of a series of gonadotropin and subunit 

preparations in the homologous h L H 4  immunoassay. Incubations vere 

carried out as described in Materials and Methods. Results are 

means of duplicate determinations. 

Specificity of the anti-hLB-6 

The dose-response curves obtained with various hormone and 

subunit preparations in the homologous hLH-6 immunoassay are 

illustrated in Figure 4. 

exception of hCG-0, yielded a displacement parallel to that of the 

hLH-B standard. Native hLH cross-reacted significantly (14.7%) in 

this assay, while hFSH (1 .2%) ,  h L H 9  (0.7%), hTSH (0.6%), LER-907 

All hormones and subunits, with the 
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106 ST-ARNAUD, LACHANCE, AND LABRIE 

HOMOLOGOUS hLH-BETA RIA 

.01 .1 1 10 100 lo00 
HORMONE CONCENTRATION (nghube) 

Figure  4: C r o s s - r e a c t i v i t y  of a series o f  s tandard  hormones and 

subuni t  p r e p a r a t i o n s  i n  t h e  homologous hLB-6 assay  system. Assays 

were run i n  d u p l i c a t e  as d e s c r i b e d  under Materials and Methods. 

(0.4%) and hCC-a (0.05%) e x h i b i t e d  low c r o s s - r e a c t i v i t i e s .  "he 

8-subuni t  of hCG (hCG-8) was c o n r i d e r a b l y  less p o t e n t  than hLH-B, 

i t s  c r o s s - r e a c t i v i t y  being only  3.5%. 

S p e c i f i c i t i e s  of t h e  anti-hLH and anti-hFSB 

The above-mentioned d a t a  show t h a t  bo th  n a t i v e  gonadotropins  

(LH and FSH) cross- reac t  s i g n i f i c a n t l y  i n  t h e  subuni t  RIAs. It was 

then e s s e n t i a l  t o  determine t h e  s p e c i f i c i t y  of t h e  anti-hLH and 
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anti-hFSH sera (w c u r r e n t l y  use t h e  anti-hW. ( b a t c h  #2) and t h e  

anti-hFSH ( b a t c h  # 6 )  d i s t r i b u t e d  by t h e  WPP) i n  o r d e r  t o  be a b l e  

to make t h e  a p p r o p r i a t e  c o r r e c t i o n s  f o r  LH and FSH when measuring 

free subuni t  c o n c e n t r a t i o n s  i n  human serum. F i g u r e  5 shows t h a t  

t h e  anti-hFSH i s  h ighly  s p e c i f i c :  n a t i v e  hLH and hLH-fl do not  

compete wi th  t h e  t r a c e r  i n  t h i s  s y s t e m ,  while hLH-a h a s  a very low 

displacement  at 0.09%. The impure human p i t u i t a r y  e x t r a c t  

which is known t o  c o n t a i n  FSH ( 7 ) ,  y i e l d e d  a d isp lacement  

p a r a l l e l  to  t h e  p u r i f i e d  hFSH s tandard  b u t  was 133 times 

potent  on a weight  b a s i s  (F ig .  5 ) .  

LER-907, 

curve 

ess 

The anti-hLH serm, on t h e  o t h e r  hand, shows a much less 

s t r i n g e n t  s p e c i f i c i t y  (F ig .  6 ) .  Each material used showed a s i g n i -  

f i c a n t  c r o s s - r e a c t i v i t y  ( c a l c u l a t e d  at t h e  EDSO v a l u e s ) ;  hPSB: 

1 1 . 4 % ;  hLHd: 14.4% and hLH-8: 4 . 6 % .  Not shown on Figure  6 i s  t h e  

displacement  curve genera ted  when hTSH is used t o  d i s p l a c e  t h e  

1251-hW. tracer; hTSH y i e l d e d  a response p a r a l l e l  t o  t h e  hLH 

s tandard  and a c r o s s - r e a c t i v i t y  of 7.7% (Table  1 ) .  As expec ted ,  

t h e  p i t u i t a r y  e x t r a c t  LER-907 gave an i n h i b i t i o n  l i n e  p a r a l l e l  t o  

t h a t  of t h e  p u r i f i e d  hLH s tandard  (F ig .  6 1 ,  but with a 30-fold 

reduced potency on a weight b a s i s .  Moreover, t h e  i n h i b i t i o n  l i n e s  

genera ted  by t h e  IAGIT t r a n s f o r m a t i o n  of t h e  dose-response c u r v e s  

f o r  hFSH, hLHa and hLH-6 are not p a r a l l e l  t o  t h a t  ob ta ined  wi th  

t h e  p u r i f i e d  hLH s t a n d a r d  ( r e s u l t s  not shown). 

DISCUSSION 

The p r e s e n t  s tudy r e p o r t s  the  binding c h a r a c t e r i s t i c s  and 

s p e c i f i c i t i e s  of t h e  RIA k i t s  f o r  t h e  a lpha  and be ta-subuni t s  of 
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HOMOLOGOUS hFSH RIA 

.01 .1 1 10 loo loo0 
HORMONE CONCENTRATION (Wb) 

Figure  5 :  S p e c i f i c i t y  of t h e  anti-hFSH ( b a t c h  # 6 )  ant iserum. 

Incubat ions  were c a r r i e d  o u t  as d e s c r i b e d  i n  t h e  Materials and 

Methods s e c t i o n  wi th  i n c r e a s i n g  m o u n t s  of hFSH, UR-907, hLH-a, 

hLH3 or n a t i v e  hLH. R e s u l t s  are means i SEM of d u p l i c a t e  determi-  

n a t  i o n s  . 

human l u t e i n i z i n g  hormone a v a i l a b l e  through the  Nat iona l  Hormone 

and P i t u i t a r y  Program (NHPP) as w e l l  as t h e  s p e c i f i c i t i e s  of t h e  

anti-hLH and anti-hFSH sera d i s t r i b u t e d  by the  same agency. 

Although o t h e r  immunoaesays f o r  hLHlx (8-12) and hLH-5 ( 7 ,  

have previous ly  been c h a r a c t e r i z e d ,  no r e p o r t  on t h e  R I A  k i t s  for 

t h e s e  s u b u n i t s  d i s t r i b u t e d  by t h e  NHPP has ,  t o  our knowledge, been 

published. 

11, 12) 
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HOMOLOGOUS TOTAL hLH RIA 

16,000 1 

0 1  
.01 .1 1 10 loo 1000 

HORMONE CONCENTRATION (Wb) 

Figure  6 :  Dose-response curves  of hLH, hFSH, hLH-a, hLH-B and 

LER-907 in  t h e  RIA f o r  n a t i v e  hLH us ing  t h e  anti-hLH ( b a t c h  #2)  

ant isermn.  Assays were run  i n  d u p l i c a t e  as descr ibed  under  

Materials and Methods. 

Both t h e  anti-hLH-x and anti-hLH-B s e r a  show high a f f i n i t y  

f o r  t h e i r  r e s p e c t i v e  l a b e l e d  subuni t  tracers. Measurements of  bo th  

s u b u n i t s  i n  human serum should be a c c u r a t e  s i n c e  s t a n d a r d s  are 

recovered with maximal e f f i c i e n c y  from serum and serum d i l u t i o n s  

g ive  a p a r a l l e l  response i n  both assays.  Of p o t e n t i a l  concern ,  

however, i n  t h e  degree of  c r o s s - r e a c t i v i t y  found i n  both assay 

systems with r e f e r e n c e  to  t h e  n a t i v e  hormone hLH, and t h e  
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c r o s s - r e a c t i v i t y  of hFSH and hTSH 

c r o s s - r e a c t i v i t i e s  could have been 

hormone p r e p a r a t i o n s  by f r e e  eubun 

highly p u r i f i e d  ( iod ina t ion-grade)  

ST-ARNAUD, LACHANCE, AND LABRIE 

n t h e  hLH4 RIA. The observed 

due to  contaminat ion  of t h e  

ts. However, s i n c e  we used 

p r e p a r a t i o n s  of n a t i v e  hLH, 

hFSH and hTSH, it is  l i k e l y  t h a t  t h e  c r o s s - r e a c t i v i t y  e x h i b i t e d  by 

t h e s e  p r e p a r a t i o n s  i n  each of  t h e  homologous subuni t  i m u n o a s s a y  

systems i s  due t o  t h e  r e c o g n i t i o n  by t h e  a n t i s e r a  of t h e  a -subuni t  

component of the  n a t i v e  hormones. It is of i n t e r e s t  t h a t  t h e  

cross-  r e a c t i v i t y  of t h e  t h r e e  n a t i v e  hormones i n  t h e  hLH-a RIA i s  

of comparable l e v e l  at 21.9, 17.5 and 7.9% f o r  hLH, hFSH and hTSH, 

r e s p e c t i v e l y .  

S ince  serum l e v e l s  of f r e e  a- and 6-subuni t s  o f t e n  rise con- 

comi tan t ly  with t h e  seruo c o n c e n t r a t i o n s  of  the  n a t i v e  hormones 

(9 ,  13-17), t h e  c r o s s - r e a c t i v i t y  q u a n t i f i e d  above must be t a k e n  

i n t o  account when e x p r e s s i n g  t h e  r e s u l t s  of f r e e  s u b u n i t s  measure- 

ments using t h e s e  reagents .  When us ing  materials d i s t r i b u t e d  by 

t h e  NHPP, measurements of hFSH l e v e l s  are a c c u r a t e  without  any 

c o r r e c t i o n  s i n c e  t h e  anti-hFSH (ba tch  # 6 )  is  h i g h l y  s p e c i f i c  

(F ig .  5 ) .  However, t h e  anti-hLH serum ( b a t c h  1 2 )  c r o s s - r e a c t s  with 

both t h e  a - s u b u n i t ,  hFSH and hTSH. Even though the  c o n c e n t r a t i o n  

of t h e  f r e e  a - s u b u n i t  can be e s t i m a t e d  from Figs .  3-6, t h e  use of 

a more s p e c i f i c  a n t  i-hLH would be more convenient .  

The r e l a t i v e  lack of s p e c i f i c i t y  of t h e  anti-hLH (ba tch  #2)  

is  not such t h a t  it prec ludes  i t s  use i n  c l i n i c a l  medicine where 

an a b s o l u t e  q u a n t i f i c a t i o n  of c i r c u l a t i n g  LH l e v e l s  is not requi r -  

ed. I n  such i n v e s t i g a t i o n s ,  t h e  r a t h e r  impure human p i t u i t a r y  
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HUMAN LUTEINIZING HORMONE 111 

gland e x t r a c t  LER-907 is o f t e n  used as s tandard  ( 7 ) .  Moreover, 

recent  r e p o r t s  (18-20) showing d i s c r e p a n c i e s  between LH imnunoac- 

t i v i t y  and b i o l o g i c a l  potency stress t h e  f a c t  t h a t  LH concentra-  

t i o n s  determined by radioimnunoassay should ,  i n  many c i r c m s t a n -  

c e s ,  be c o r r e l a t e d  w i t h  b i o a c t i v i t y  us ing  a s u i t a b l e  b ioassay  (1, 

21-23). 

Of t h e  four  a n t i s e r a  s t u d i e d ,  t h e  NHPP anti-hLH (ba tch  #2)  is  

a l s o  t h e  only one which e x h i b i t e d  non p a r a l l e l i s m  i n  t h e  

dose-response curves  genera ted  by t h e  f r e e  s u b u n i t s  and by hFSH 

(Fig.  6 ) .  This  lack of  p a r a l l e l i s m  may be explained by t h e  f a c t  

t h a t  t h e  s u b u n i t s  undergo conformat iona l  change8 h e n  combining to  

form t h e  n a t i v e  hormone (24-28). t h u s  p o s s i b l y  a l t e r n i n g  t h e  

a n t i g e n i c  s i te  (29) .  
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