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REMOVAL OF RESIDUAL LUThIPlIZINC HORKONE EY THE USE OF A SPECIFIC 
RECEPTOR AND ANTIBODY COUPLED TO GLASS LEADS 

p. Rathnam and E.B. Saxena 
C o r n e l l  U n i v e r s i t y  N e d i c a l  C o l l e g e ,  

Depar tment  o f  O b s t e t r i c s  ti Gynecolo&y,  
D i v i s i o n  o f  Reproduc t ive  Endocr ino logy ,  

1300 York Avenue, New Yorh, N . Y  1OC2;. 

ABSTRACT 

We d e s c r i b e  h e r e ,  a n o v e l  and e f f e c t i v e  u s e  o f  a s p e c i f i c  
r e c e p t o r  f o r  L u t e i n i z i n g  Iiormone (LH) coup led  t o  c o n t r o l l e d  pore-  
g l a s s  beads  (CPG) and LH a n t i b o d i e s  t o  g l a s s  beads  (GE), i n  
s e l e c t i v e  removal  o f  r e s i d u a l  LH from p u r i f i e d  F o l l i c l e  S t i r n u l a t i n &  
Eormone (FSM) and Thyro id  S t i m u l a t i n g  Hormone (TSH). The LH 
r e c e p t o r  was p r e p a r e d  from bov ine  c o r p o r a  l u t e a .  LH a n t i s e r a  were  
r a i s e d  i n  r a b b i t s  and p u r i f i e d .  FSH and TSH p r e p a r a t i o n s  were  
p u r i f i e d  by t r e a t m e n t  w i t h  t h e  LH r e c e k t o r  coup led  t o  CPC-beads; 
a n d / o r  LH-antibody coup led  t o  & l a s s  beads .  T h i s  p r o c e d u r e  a v o i d e d  
d i l u t i o n  of t h e  FSH o r  TSH d u r i n g  p u r i f i c a t i o n .  

K E Y  WORDS: Recep to r ,  An t ibody ,  LH, FSH, TSH, G l a s s  b e a d s ,  
P u r i f i c a t i o n .  

INTRODUCTION 

Hormones o f  t h e  h i g h e s t  p u r i t y  a r e  r e q u i r e d  f o r  b i o l o g i c a l  and 

c l i n i c a l  s t u d i e s .  In t h e  t r e a t m e n t  o f  i n f e r t i l i t y  due  to a s p e c i f i c  

hormonal d e f i c i e n c y ,  t h e r e  i s  a need f o r  Lure and b i o l o g i c a l l y  

a c t i v e  hormones.  The use o f  p u r e  hormones i s  a l s o  v i t a l  t o  t h e  
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148 RATHNAM AND SAXENA 

development  of s p e c i f i c  F o l y c l o n a l  and mcnoclonal  a n t i b o d i e s  a g a i n s t  

t h e  hormones,  f o r  immunoassays. 

Human FSH, LH, TSH and hCG have  n e a r l y  i d e n t i c a l  a - s u b u n i t s  

and s h a r e  homologous r e g i o n s  i n  t h e  amino a c i d  sequences  o f  t h e i r  

 subunits ( 1 ) .  Ovcr l app inL  hormonal  a c t i v i t i e s  among h i g h l y  

p u r i f i e d  human FSH, LH, and TSH a r e  e i t h e r  due  t o  s t r u c t u r a l  

s i m i l a r i t i e s  o r  a c t u a l  c o n t a m i n a t i o n  w i t h  each  o t h e r .  Conven t iona l  

methods  o f  p u r i f i c a t i o n  o f  hormones do  n o t  remove t h e  l a s t  t r a c e s  

o f  t h e  c o n t a m i n a t i n g  hormones. We d e s c r i b e  h e r e  t h e  u s e  o f  LH-hCG 

r e c e p t o r  c o u p l e d  t o  c o n t r o l l e d  p o r e  & l a s s  beads  and  LH-hCG a n t i b o d y  

c o u p l e d  t o  g l a s s  beads  t o  remove r e s i d u a l  LH and  i t s  s u b u n i t s  from 

hFSH and hTSH. Th i s  p rocedure  a l s o  a v o i d s  d i l u t i o n  of t h e  hormones.  

NATERIALS AND METHODS 

Hormones : 

TSE, L K ,  and TSH were  p u r i f i e d  from h c e t o n e  p r e s e r v e d  human 

p i t u i t a r y  g l a n d s ,  p rov ided  by t h e  R a t i o n a l  P i t u i t a r y  Agency, MD by 

p r o c e d u r e s  a l r e a d y  p u b l i s h e d  ( 2 - 4 ) .  Human FSli p r e p a r a t i o n s  used  

i n  t h i s  s t u d y  c o n t a i n e d  5,000-9,000 2nd-IRP-HMG un i t s /m&.  Human 

LH c o n t a i n e d  5233 2nd-IRP-hMG u n i t s / m g .  Humar, TSM p r e p a r a t i o n s  

c o n t a i n e d  3 . 3  - 3.8 I n t e r n a t i o n a l  Units/mg. The hCG p r e p a r a t i o n s ,  

c o n t a i n i n g  10 ,000-12 ,000  Uni t s /mg,  were g i f t s  o f  D r .  U.P. Bahl  

( S t a t e  U n i v e r s i t y  o f  New York, B u f f a l o ,  N.Y.) and of D r .  R.E. 

C a n f i e l d  (Columbia U n i v e r s i t y ,  New Yorh, N.Y.). B i o a s s a y s  o f  FSH 

and L H  were per formed by an  o v a r i a n  augmen ta t ion  method ( 5 ) ,  and 

by t h e  o v a r i a n  a s c o r b i c  a c i d  d e p l e t i o n  method ( 6 1 ,  r e s p e c t i v e l y .  
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REMOVAL OF RESIDUAL LUTENINIZING HORMOME 149 

R a d i o r e c e p t o r a s s a y  (RRA) o f  LH was per formed a s  d e s c r i b e d  e a r l i e r  

( 7 ) ,  and rad io immunoassay  (RIA) was per formed by t h e  u s e  o f  k i t s  

o b t a i n e d  from Cambridge N e d i c a l  Corp . ,  Eoston,PIA. 

A n t i b o d i e s  a g a i n s t  LH : 

A n t i s e r a  a g a i n s t  hL11 were  r a i s e d  i n  r a b b i t s  by  m u l t i p l e  s i t e  

i n t r a d e r m a l  i n j e c t i o n s  o f  human LH. A n t i s e r a  w i t h  liigli t i t e r  and 

a f f i n i t y  were pooled  an3  used €o r  t h e  i s o l a t i o n  o f  Y - g l o b u l i n  by 

t h e  method o f  I l o r e j s i  and Smetana ( 8 ) .  P r o t e i n  c o n t e n t  was 

d e t e r m i n e d  by t h e  method o f  Lowry e t  a l .  ( 9 ) .  

LH R e c e p t o r  : 

Plasma membranes from bov ine  c o r p o r a  l u t e a ,  c o n t a i n i n k  t h e  

LH-spec i f i c  r e c e p t o r ,  were p r e p a r e d  a s  f o l l o w s .  F r e s h  o v a r i e s  

f rom p r e g n a n t  cows were o b t a i n e d  i n  d r y  i c e  from Roth P r o d u c t s  

( L a n s d a l e ,  PA). Corpora  l u t e a  were immedia t e ly  e x c i s e d ,  weighed ,  

g round  i n  a meat  g r i n d e r  an t :  homogenized tw ice  w i t h  6C s e c  b u r s t s  

a t  low and h i g h  s p e e d s  i n  a Waring b l e n d e r  (Model CB-4), i n  10 m H  

Tris-I1Cl b u f f e r  o f  pH 7.2 c o n t a i n i n g  1 ml: P g C l 2 ,  1 n $ M  CaCl2, O.G1% 

sodium a z i d e  (NaM3), 0.5 mM p h e n y l m e t l i y l s u l f o n y l f l u o r i d e  (PEISF), 

9 0 0  K I U  a p r o t i n i n  p e r  l i t e r ,  and 25% b l y c e r o l .  The t i s s u e  t o  

b u f f e r  r a t i o  was 1:7.5 (w/v ) .  The homogenate was f i l t e r e d  t h r o u g h  

two l a y e r s  o f  c h e e s e  c l o t h  and t h e  f i l t r a t e  was c e n t r i f u g e d  a t  

1000 x g i n  a GS-li3 r o t o r  u s i n g  a S o r v a l l  RC2-B c e n t r i f u g e  (Dupont 

Co., New Town, CT). “he  s u p e r n a t a n t  was r e c e n t r i f u b e d  a t  7000 x g 
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150 RATHNAM AND SAXENA 

f o r  1 h o u r .  The 7000 x g s u p e r n a t a n t  was d i l u t e d  w i t h  an  e q u a l  

volume o f  Tris-RCl b u f f e r ,  and c o n c e n t r a t e d  i n  a n  Amicon CC-10 

u l t r a f i l t r a t i o n  u n i t  u s i n g  a ho l low f i b e r  f i l t e r  111-50 w i t h  an 

e x c l u s i o n  l i m i t  o f  K r  50 ,000 .  The c o n c e n t r a t e  was a d j b s t e d  t o  a 

volume y i e l d i n g  a p r o t e i n  c o n c e n t r a t i o n  oT lC mg pe r  n i l .  "lie 

c o n c e n t r a t e  v a s  made 0.5% i n  T r i t o n  X - 1 G G  and s o l u b i l i z e d  ove r -  

n i g l r t  by  s t i r r i n g .  A l l  r r o c e d u r e s  were  ~ e r f u r m r d  a t  l °C.  The 

s o l u b i l i ~ e d  r e c e p t o r  was e x t r a c t e d  w i t h  a n  e q u a l  voLunie o f  c h i l l c d  

p e t r o l e u m  e t t . e r  by c o n s t a n t  s h a h i n g  f o r  1 Lour  t o  remove n e u t r a l  

l i p i d s .  

The  m i x t u r e  was c e n t r i f u g e d  a t  1 0 , 0 0 0  x g f o r  1 hour .  F i v e  

hundred  m l  o f  t h e  aqueous  p h a s e ,  c o n t a i n i n g  5 gms p r o t e i n  o f  

t1,e s o l u b i l i z e d  r e c e p t o r ,  was f r a c t i o n a t e d  on a 10  x 100 cm column 

o f  Sepharose-6B i n  t h e  Tris-RCl b u f f e r ,  c o n t a i n i n g  0.5% T r i t o n  

X-100 a n d  10% g l y c e r o l .  The column was e l u t e d  w i t h  t h e  same b u f f e r  

w i t h  a f l o w - r a t e  of  1 m l  p e r  min. t h rough  a Uvicord  Recorder  a t  

2C0 nP. The p a r t i a l l y  p u r i f i e d  r e c e p t o r ,  e l u t e d  i n  t h e  u n r e t a r d e d  

f r a c t i o n  due  t o  a g g r e g a t i o n ,  c o n t a i n e d  a s p e c i f i c  b i n d i n g  a c t i v i t y  

o f  2Cb p K  o f  125I-hCG/mg p r o t e i n .  

P r e p a r a t i o n  o f  LH r e c e p t o r - c o u p l e d  CPG beads  : 

An a l i q u o t  o f  5 m l  o f  a 5% aqueous  s o l u t i o n  o f  gamma-amino- 

p r o p y l t r i e t l i o x y s i l a n e  w a s  r e a c t e d  w i t h  1 L o f  CPG b e a d s  ( E l e c t r o -  

n u c l e o n i c s , I n c . )  f o r  one h o u r  by s h a k i n g  a t  C0"C. The s u p e r n a t a n t  

was d e c a n t e d ,  t h e  C P G  b e a d s  were  washed t h r e e  t i m e s  w i t h  w a t e r  and 
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REMOVAL OF RESIDUAL LUTENINIZING HORMOME 151 

d r i e d  o v e r n i g h t  i n  vacuo.  The amino g r o u p s  on CPC b e a d s  were  

a c t i v a t e d  by t r e a t m e n t  w i t h  20 m l  of a 2.5% aqueous  s o l u t i o n  oE 

g l u t a r a l d e h y d e .  CFG b e a d s  were s t i r r e d  f o r  2 h r s  on a m a g n e t i c  

s t i r r e r  u n t i l  a n  o f f - w h i t e  t o  l i g h t  p i n k  c o l o r  was v i s i b l e  on CPG 

b e a d s .  Die s u s p e n s i o n  was c e n t r i f u b e d  a t  350C r p  f o r  3 m i n u t e s .  

The s u p e r n a t a n t  was d e c a n t e d .  The CPG beads  were washed t h r e e  

t i m e s  w i t h  d i s t i l l e d  w a t e r  on a Euchner  f u n n e l  and d r i e d  o v e r n i g h t .  

A c t i v a t e d  C P G  beads  were t h e n  c o u p l e d  w i t h  bov ine  LH-hCG 

r e c e p t o r  a s  f o l l o w s :  An a l i q u o t  of 10-15 mg o f  p u r i f i e d  r e c e p t o r  

was d i l u t e d  w i t h  6 m l  of 10 mM Tris-HC1 b u f f e r  o f  pH 7.2, c o n t a i n i n g  

1 mM KgCl2, 1.5 g of C P G  

b e a d s  were  added and t h e  c o u p l i n g  r e a c t i o n  W ~ S  a l lowed  t o  o c c u r  

o v e r n i g h t  a t  4 C .  The C P G  beads  coup led  t o  t h e  r e c e p t o r  were 

c e n t r i f u g e d ,  and t h e  s u p e r n a t a n t s  were  d i s c a r d e d .  The LH-hCG 

r e c e p t o r - c o u p l e d  CPG beads  were washed t h r e e  t i m e s  w i t h  c h i l l e d  

d i s t i l l e d  wa te r .  A f t e r  vacuum d r y i n g ,  t h e  C F G  b e a d s  were  i n c u b a t e d  

w i t h  (2.5); g l y c i n e  f o r  2 hrs a t  4 ' C  t o  b l o c k  uncoupled  r e a c t i v e  

s i t e s .  The C P G  b e a d s  were  washed, vacuum d r i e d ,  and s t o r e d  i n  t h e  

RRA b u f f e r .  

1 mK CaC12 and 0.1X BSA (RRA b u f f e r ) .  

Antibody-Coupled C l a s s  Beads  : 

The anti-LH immunoglobul in  was coup led  t o  C P G  a s  d e s c r i b e d  by 

P o s t  e t  a l . ( l O ) .  G l a s s  beads  o f  3 mm r a d i u s  were s a n d b l a s t e d , ( C O -  

g r i t  p a r t i c l e  p r e s s u r e ,  75  l b / i n 2 )  

s u r f a c e  a r e a .  R e a c t i v e  g roups  were  g e n e r a t e d  by t h e  t r e a t m e n t  o f  

f o r  10 min  t o  i n c r e a s e  t h e  
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b e a d s  w i t h  1 C %  gamma-am 

h r s  a t  3 O C .  The l i q u i d  

RATHNAM AND SAXENA 

n o p r o p y l t r i e t h o x y s i l a n e  i n  t o l u e n e  f o r  7 

was d e c a n t e d  o f f  and t h e  beads  were 

washed w i t h  d i s t i l l e d  w a t e r .  The beads  were a i r  d r i e d  c o r , i p l r t t ~ l y  

and t r e a t e d  w i t h  2.5% g l u t a r a l d e h y d e  i n  0.OlPl p h o s p h a t e  b u f f e r  oT 

P I ;  7.0, f o r  2 h r s  a t  room t e m p e r a t u r e ,  t o  a c t i v a t e  t h e  dmino b r o u p s  

1ke s o l u t i o n  was d e c a n t e d ,  and t h e  beads  were washed w i t h  Z i s t i l l e d  

w a t e r .  TI c a c t i v a t e d  bcads  were  susFer.ded i n  0.005% ant i -LH 

7 - g l o b u l i n ,  d i l u t e d  i n  C . O l M  phospha te  b u f f e r ,  and i n c u b a t e d  o v e r -  

n ig1 , t  a t  4 ' C  w i t h  g e n t l e  s h c k i n b .  The a n t i b o d y  s o l u t i o n  was 

d e c a n t e d ,  and t h e  beads  were washed t h r e e  t i m e s  w i t h  c h i l l e d  

phospha te  b u f f e r .  The a n t i b o d y  coup led  beads  were  t r e a t e d  w i t h  1): 

g l y c i n e  f o r  2 h r s  a t  4 C t o  b l o c k  uncoupled  a lky la in ino  b r o u p s .  

T h e  b e a d s  were  f i n a l l y  washed w i t h  c h i l l e d  p h o s p h a t r  b u f f e r  and 

s t o r e d  i n  s m a l l  t e s t  t u b e s  i n  t h e  f r e e z e r .  

E i n d i n g  C h a r a c t e r i s t i c s  o f  t h e  r e c e p t o r  coup led  CPG beads  and a n t i -  

body c o u p l e d  g l a s s  beads :  

A l i q u o t s  o f  50 ,000  cpni o f  1251-hCG were  i n c u b a t e d  w i t h  d i f f e r e n t  

q u a n t i t i e s  of r e c e p t o r - c o u p l e d  C P G  b e a d s  and an t ibody-coup led  & l a s s  

b e a d s ,  i n  4G0 m l  o f  RRA b u f f e r ,  f o r  1 h o u r ,  a t  3 7 ' C  i n  a t o t a l  

i n c u b a t i o n  volume of 50G ~ 1 ,  i n  t h e  a b s e n c e  and i n  t h e  F r r s e n c e  o f  

l C G  n b  of u n l a b e l l e d  hCG i n  10@ p 1  o f  RRA b u f Z e r .  The t u b e s  were 

c e n t r i f u g e d  f o r  30 m i n u t e s  a t  3500 r p m .  The s u p e r n a t a n t s  were  

a s p i r a t e d . T h e  h e a d s  were suspended  i n  1 ml of  RrL4 b u f f e r ,  and 

coun ted  i n  an  a u t o  gamma c o u n t e r  (Micromedic System 4 / 6 G O )  w i t l t  s n  
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REMOVAL OF RESIDUAL LUTENINIZING HORMOME 153 

e f f i c i e n c y  o f  61% f o r  lZ5I.  

p e r c e n t  o f  1251-hCG d i s p l a c e d  i n  t h e  p r e s e n c e  o f  e x c e s s  u n l a b e l e d  

hCG. 

S p e c i f i c  b i n d i n &  was c a l c u l z t c d  a s  

P u r i f i c a t i o n  of  hormones: 

S e p a r a t e  a l i q u o t s  o f  l C  mg FSH o r  TSH i n  one m l  o f  Tris-1IC1 

b u f f e r  (1C mM Tris-HC1 b u f f e r  o f  p H  7.2,  c o n t a i n i n g  1 mM e a c h  o f  

CaC12 and M g C l z ) ,  were  added t o  260 mg o f  r e c e p t o r - c o u p l e d  CPG 

b e a d s  o r  t o  an t ibody-coup led  g l a s s  beads  o r  t o  a m i x t u r e  of tlie same 

q u a n t i t i e s  of CPG beads  and g l a s s  beads  t o g e t h e r .  The s u s p e n s i o n s  

were  i n c u b a t e d  a t  37'C f o r  1 h r .  i n  a Dubanoff s1,aker.  A t  t h e  end 

o f  t h e  i n c u b a t i o n ,  t h e  beads  were a l l o w e d  t o  s e t t l e .  The supe r -  

n a t a n t s  were g e l  f i l t e r e d  t h r o u g h  a 1 x 100 cm column of U l t r o g e l  

AcA-44, e q u i l i b r a t e d  w i t L  C. 1 Pi ammonium b i c a r b o n a t e  t o  remove 

b u f f e r  s a l t s .  The f r a c t i o n s  e l u t e d  from t h e  columns were  c o l l e c t e d  

a n d  a s s a y e d  f o r  t h e  r e s p e c t i v e  hormone and f o r  L H  by KRA and  R I A .  

RESULTS AND DISCUSSION 

Recep to r -coup led  CI'G b e a d s  and an t ibody-coup led  g l a s s  beads  

s p e c i f i c a l l y  bound u p t o  52.6% and 64% of  1251-hCG. 

Zhe reslilts o f  a s s a y s  o f  FSH and TSH p r e p a r a t i o n s  b e f o r e  and 

a € t e r  p u r i f i c a t i o n  a r e  p r e s e n t e d  i n  T a b l e s  I and  11. A f t e r  p u r i -  

f i c a t i o n ,  a l m o s t  80% o f  t h e  s t a r t i n g  m a t e r i a l s  were r e c o v e r e d .  

T h e r e  w a s  no  d i l u t i o n  o f  t h e  hormones a f t e r  p u r i f i c a t i o n .  
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154 RATHNAM AND SAXENA 

P u r i f i c a t i o n  o f  FSH p r e p a r a t i o n s  ( T a b l e  I ) :  

Two b a t c h e s  o f  FSH p r e p a r a t i o n s  were p u r i f i e d .  Unre t a rded  

f r a c t i o n s  from U l t r o g e l  AcA-44 co lumns  c o n t a i n e d  FSH o r  TSM a c t i v i t y .  

A f t e r  p u r i f i c a t i o n ,  FSH p r e p a r a t i o n s  showed a 1.1 f o l d  i n c r e a s e  i n  

t h e  a c t i v i t y  w i t 1 1  concommitant removal  o f  mos t  o f  t h e  L:! a c t i v i t y .  

Recep to r -coup led  CPG beads  rerioved 67% of t h e  LH c o n t a m i n a t i o n  a s  

d e t e r m i n e d  by RRA and  a l n o s t  a l l  t h e  LFI a s  de t e rmined  by F I A  f r o n  

Batch  # I .  From Batch  e2, t h e  r e c e p t o r - c o u p l e d  beads  removed 2 0 %  

o f  Lli  by  RRA and  6 3 %  a s  d e t e r m i n e d  by R I A .  When Ba tch  # 2  FSH 

was p u r i f i e d  w i t h  an t ibody-coup led  g l a s s  b e a d s ,  h s i m i l a r  r e s u l t  

o f  5C-75% removal  o f  LH w h s  o b t a i n e d .  However, when E a t c h  #Z was 

p u r i f i e d  by t h e  c o m b i n a t i o n  o f  r e c e p t o r - c o u p l e d  C P G  beads  and 

a n t i b o d y - c o u p l e d  g l a s s  b e a d s ,  a s  much a s  70-100% OF' LH was removed. 

Overn igh t  i n c u b a t i o n  d i d  n o t  s i g n i f i c a n t l y  i n c r e a s e  t h e  removal  

o f  LH. T race  amounts o f  L H  a c t i v i t y  i n  t h e  p u r i f e d  FSH msy b e  due 

t o  s t r u c t u r a l  s i m i l a r i t i e s  be tween LH and FSH o r  t r a c e  amounts of 

f r e e  s u b u n i t s ,  which may c r o s s r e a c t  i n  R I A  u s i n g  p c l y c l o n a l  a n t i -  

b o d i e s  . 

P u r i f i c a t i o n  o f  TSH p r e p a r a t i o n s :  

T r e a t m e n t  o f  TSH p r e p a r a t i o n ,  Ba tch  #l w i t h  r e c e p t o r - c o u p l e d  

CPC beads  removed 3 6 %  o f  LH a s  de t e rmined  by RRA and  6 7 %  a s  

d e t e r m i n e d  by R I A ,  ( T a b l e  11 ) .  From B a t c h  # Z  of TSB, t h e  a n t i b o i y -  

coup led  g l a s s  beads  removed 5 C X  (KRA) t o  29% (RIA) o f  LH. The 

v a r i a t i o n  i n  t h e  e s t i m a t i o n  of LH by  R I A  and  RRA may be  due  t o  t h e  
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F SH 

Batch  1 
( U n t r e a t e d )  

Re cep  t o r - c  o u p  l e d  
CPG b e a d s  
( Tr  e a t e d ) 

Eatch  # 2 
( U n t r e a t e d )  

Re cep  to r - c  oup l e<  
CPG b e a d s  
(Tr e a t  ed) 

Ant ibody-couplet  
Glass  beads  

( T r e a t e d )  

Re c ep t o r - c  oup les 
CPG b e a d s  

Ant ibody-couple  
C l a s s  beads  

( T r e a t e d )  

+ 

TABLE I 

Iiemoval of LI! From FSH 

FSH ACTIVITY 

Iu Img 

6,432z7  38 ( 3  ) 

6,8 5026 65 ( 3 ) 

1 0 ,  GO025 6 8 ( 3  

II ,I 

LH-ACTIVITY 
R Ik 

2g 

1 5 6  ( 3 )  

T r a c e  ( 3 )  

a: Nean - + S.E (number of  d e t e r m i n a t i o n s )  
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156 RATHNAM AND SAXENA 

7- I TSH 

! 
I 
I 

I 

I Batch  1 1 
I ( U n t r e a t e d )  

I Receptor -coupled  
I CPG b e a d s  
1 ( T r e a t e d )  
I 
I 1 B a t c h  c z 

I 
I ( U n t r e a t e d )  

I An t ibody-coup led  
I Glass -beads  

( T r e a t e d )  1 
I 

I 

I 

1 Re cep to r -coup led  
1 CPG b e a d s  

+ 
An t i body-coup led  

Glass  beads  

I 

TABLE XI 

Removal o f  LH From TSH 

TSH ACTIVITY 

IU/me u 

6 . 1 2  1 ( 3 )  

3 . 3 0 . 4  (3)  

3 . 8 5 . 7  (3)  

4.1+0.5 - (3)  

LH ACTIVITY 
RRA 

IU 

24+2 - ( 3 )  

17+1 ( 3 )  - 

<G .OG5(3 

a: Mean - + S.E (number o f  d e t e r m i n a t i o n s )  

measurement  o f  immunologica l  v e r s u s  b i o l o g i c a l  a c t i v i t y .  Once 

a g a i n ,  t h e  c o m b i n a t i o n  o f  t h e  r e c e p t o r - c o u p l e d  CPG beads  and t h e  

an t ibody-coup led  g l a s s  beads  was most o p t i m a l  by removing 977; o r  

more of  t h e  c o n t a m i n a t i n g  LH a c t i v i t y .  The TSH a c t i v i t y  o f  t h e  

p u r i f i e d  m a t e r i a l  a l s o  showed a s l i g h t  i n c r e a s e .  A f t e r  r e c e p t o r  

p u r i f i c a t i o n  a p p r o x i m a t e l y ,  80% of t h e  s t a r t i n g  p r o t e i n  was 
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r e c o v e r e d ,  i n d i c a t i n g  l i t t l e  l o s s  o f  m a t e r i a l  d u r i n g  t h e  p rocedure .  

A l i t t l e  LN a c t i v i t y  o f  t h e  r e c e p t o r  p u r i f i e d  TSH i s  p r o b a b l y  due  

t o  a c o m p a r a t i v e l y  g r e a t e r  s t r u c t u r a l  s i m i l a r i t y  be tween LH and  

T S H  t h a n  be tween LH and FSR. 

These  f i n d i n b s  d e m o n s t r a t e  t h e  u s e  of LH-spec i f i c  r e c e p t o r s  

as an  e f f e c t i v e  and  n o v e l  method o f  s e l e c t i v e  removal  o f  con tamina -  

t i n g  a c t i v i t i e s  from FSH and  TSH, which due  t o  t h e  p r e s e n c e  o f  

m i c r o h e t e r o g e n e i t y  o r  i sohormones ,  a r e  d i f f i c u l t  t o  a c h i e v e  by 

mos t  of  t h e  s o p h i s t i c a t e d  methods  of p r o t e i n  s e p a r a t i o r .  based  on  

d i f f e r e n c e s  i n  phys i cochemica l  p r o p e r t i e s  o f  b i o l o b i c a l l y  a c t i v e  

p r o t e i n s .  %.e method h a s  p o t e n t i a l  u se  i n  removing n a t i v e  hormones 

from t h e  s u b u n i t s  o f  L t i  and hCG, and i s  o f  i n t e r e s t  i n  r a i s i n &  

hormone-spec i f  i c  a n t i s e r a ,  e s p e c i a l l y  f o r  u s e  i n  c u r r e n t  a p p r o a c h e s  

t o  c o n t r a c e p t i o n  by a c t i v e  immuniza t ion  of women w i t h  hCG-6. 
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