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LIQUID CHROMATOGRAPHY OF OVINE LUTROPIN AT DIFFERENT pH. (*) 
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ABSTRACT 
Unlabel led and rad io iodina ted  ovine l u t r o p i n  (oLH) w a s  f r a c t i o n a t e d  
us ing  reverse-phase h igh  p r e s s u r e  l i q u i d  chromatography, employing 
a 5 pm Spherisorb c18 column. Following chromatographyofunlabe l led  
oLH a t  pH 3 . 3 ,  4 .3  and 5 . 3 ,  a l l  e l u t e d  f r a c t i o n s  were t e s t e d  by ra- 
d io imunoassay  of oLH, oLHa and oLHB. Regardless  of pH, t h e  mate- 
r i a l  corresponding t o  t h e  f i r s t  peak conta ined  only a-subuni t  immu- 
n o r e a c t i v i t y .  With i n c r e a s i n g  pH, t h e  oLH a , oLH and oLH l? immunore- 
a c t i v i t y  separa ted  i n t o  two groups of f r a c t i o n s .  The re ten t ion  t i m e s  
of t h e  rad io iodina ted  a- and 6-subuni ts  of oLH corresponded to those  
of t h e  f i r s t  (descending p a r t )  and last  peaks from u n l a b e l l e d  oLH, 
r e s p e c t i v e l y .  
Following chromatography of r a d i o i o d i n a t e d  oLH a t  pH 3 . 3 ,  5 .3  and 
6 . 5 ,  a l l  e l u t e d  f r a c t i o n s  were analyzed us ing  an t i se rum a g a i n s t  ei- 
t h e r  a- orO-subunits of oLH. A t  pH 3 . 3  two r a d i o a c t i v e  peaks were 
de tec ted :  t h e  f i r s t  corresponded t o  t h e  f r a c t i o n  w i t h  maximum bind- 
ing t o  a-subunit ant iserum, and t h e  second c o r r e s p o n d e d t o t h e  f r a c -  
t i o n  with maximum binding  t o  6-subunit ant iserum. A t  pH 5 . 3 a n d 6 . 5 ,  
maximum r a d i o a c t i v i t y  occurred i n  conjunct ion  wi th  maximum binding  
t o  both a n t i s e r a .  A f r e e  a-subuni t  i n  t h e  r a d i o i o d i n a t e d  oLH was 
even d e t e c t e d  a f t e r  chromatography a t  pH 6 .5 .  
(KEY WORDS: l u t r o p i n ,  HPLC, subuni t ,  radioinmunoassay) 

INTRODUCTION 

I n  recent  y e a r s  reverse-phase h i g h  performance l i q u i d  chroma- 

tography h a s  been used t o  e i t h e r  p u r i f y  o r  s e p a r a t e  l u t r o p i n  sub- 
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182 MADEJ AND HALLIN 

u n i t s  ( 1 , 2 , 3 ) .  Bristow e t  a l .  (4) have shown t h a t  an inc rease  i n  

the  pH of t h e  e luant  had a s i g n i f i c a n t  e f f e c t  on t h e  degree of d i s -  

soc i a t ion  of hTSH, f r a c t i o n a t e d  by high p res su re  l i q u i d  chromato- 

graphy (HPLC). I n  an  e a r l i e r  r e p o r t  ( 5 )  we demonstrated t h a t  f r a c -  

t i ona t ion  of bovine l u t r o p i n  on a reverse-phase HPLC a t  pH 3.3 

without any previous incubat ion separa ted  it i n t o  d i s t i n c t  a- and8- 

subuni ts .  Here, w e  repor t  on the  in f luence  of d i f f e r e n t  pHs of the  

e luant  on the  behaviour of un labe l led  and rad io iodina ted  ovine l u t -  

ropin (NIH-LH-S18) in  a reverse-phase HPLC system. 

MATERIALS AND METHODS 

Reverse-phase HPLC was performed according t o  t h e  method de- 

sc r ibed  by Ha l l in  e t  a l .  (5). B r i e f l y ,  a Waters Assoc ia tes  system 

with two 5 pm Spherisorb C18 columns and a so lvent  system cons i s t -  

ing of two buf fe r s ,  A and B,  was used.  Buffer  A cons i s t ed  of 0 .5% 

t r i f l u o r o a c e t i c  a c i d  i n  water  whi le  b u f f e r  B contained 80% ace to-  

n i t r i l e ,  19.5% water  and 0.5% t r i f l u o r o a c e t i c  a c i d .  Both b u f f e r s  

were ad jus ted  t o  appropr i a t e  pH l e v e l s  u s ing  concent ra ted  ammonia 

so lu t ion .  The material t e s t e d ,  i n j e c t e d  a t  5% of bu f fe r  B ,  was e- 

l u t e d  along a l i n e a r  g rad ien t  from 5% t o  63% of buffer B f o r  39 min. 

The flow r a t e  during a l l  experiments w a s  1 . 5  mllmin. Following chro- 

matography of un labe l led  ovine l u t r o p i n  (ca. 1 mg), t h e  e lu t ed  f r ac -  

t i o n s  were evaporated and t h e  remaining s o l i d s  were d isso lved  in 1 m l  

of r e d i s t i l l e d  water  t o  determine t h e  p r o t e i n  concent ra t ion .  The 
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O V I N E  LUTROPIN 183 

p r o t e i n  conten t  of t h e  f r a c t i o n  was es t imated  by i t s  absorbance a t  

280 nm i n  a 1 cm q u a r t z  ce l l ;  measurements were based on t h e  absorb- 

ance of 1 m g / m l  of ovine l u t r o p i n  (oLH) s o l u t i o n  (0.496) .  F i r s t ,  each 

c o l l e c t e d  f r a c t i o n  a t  six d i f f e r e n t  d i l u t i o n s  was tes ted i n  d u p l i c a t e  

by means of a rad oimunoassay of oLH us ing  ant i -bovine LH serum. The 

same d i l u t e d  f r a c t  ons were then t e s t e d  by means of homologous rad io-  

immunoassay of oLHa and oLHB s u b u n i t s .  

I o d i n a t i o n  of oLH (NIH-LH-S18) , t h e  a-subuni t  of oLH (WRR-1-0,) 

and t h e  8-subunit of oLH (WRR-2-B) w a s  performed by a modif ied Chlo- 

ramine-T method (6) us ing  8 pg of t h i s  reagent  p e r  2 pg of p r o t e i n  

and an exposure time of 40 sec .  

Radioimmunoassay of oLH was performed as descr ibed  by S t u p n i c k i  

and Madej (7) ,  except  f o r  t h e  s e p a r a t i o n  of f r e e  and antibody-bound 

hormone, which was c a r r i e d  out  accord ing  t o  Eisenman and Chew ( 8 ) .  

The r e f e r e n c e  s tandard  oLHa (WRR-1-CX) and oLHa ant i se rum (NIAMDD- 

anti-oLH-a-1) a t  a f i n a l  d i l u t i o n  of 1:90,000 were used in t h e  rad io-  

immunoassay of oLH a .  The r e f e r e n c e  s tandard  oLH !3 (WRR-2-B) and 

oLHB ant i serum (NIAMDD-anti-oLH-8-11 a t  a f i n a l  d i l u t i o n  of 1:90,000 

were used i n  t h e  radioimmunoassay 3f oLH 13 . I n  both radioimmunoassays 

t h e  l o g - l o g i t  s tandard  curves  were l i n e a r  over  t h e  range of 25 pg t o  

800 pg/tube.  

A f t e r  s e p a r a t i o n  of r a d i o i o d i n a t e d  oLH ( c a .  2 pCi o r  74 kBq), 

t h e  amount of r a d i o a c t i v i t y  was measured i n  0.05 m l  of e a c h f r a c t i o n .  

The e l u t e d  f r a c t i o n s  were then concent ra ted  and d i l u t e d  wi th  phos- 

phate  b u f f e r  t o  o b t a i n  5000 cpm/O.l m l .  These s o l u t i o n s  were incu- 

ba ted  overn ight  a t  room temperature  w i t h  an t i se rum a g a i n s t  e i t h e r  a- 
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184 MADEJ AND HALLIN 

o r  B-subunits of oLH (NIAMDD-anti-oLH-a-1 and NIAMDD-anti-oLH-B-1 , re-  

s p e c t i v e l y ) ,  both a t  a f i n a l  d i l u t i o n  of 1:45,000.  A t  t h i s  d i l u t i o n  

l e v e l  t h e  iod ina ted  B-subunit d i d  n o t  b ind  t o  t h e  a-subunit an t i se rum 

and t h e  iod ina ted  a-subuni t  d i d  n o t  b ind  t o  t h e  @-subunit an t i se rum.  

A l l  a s s a y s  were performed in  0.05 M sodium phosphate b u f f e r ,  pH 

7.5,  conta in ing  0.45% sodium c h l o r i d e ,  0.01 M EDTA, 0.001% merthio- 

l a t e ,  and 0.2% bovine serum albumin. 

RESULTS 

F r a c t i o n a t i o n  of u n l a b e l l e d  ovine  l u t r o p i n  (oLH) a t  pH 3.3 re- 

s u l t e d  i n  two major peaks wi th  r e t e n t i o n  times of 32.1 and 39.3min, 

r e s p e c t i v e l y  (Fig.  1 ) .  The e l u t e d  f r a c t i o n s  forming t h e  f i r s t  peak 

(I) d i d  n o t  conta in  any LH-innnunoreactive m t e r i a l  as  a s s e s s e d  by 

r a d i o i m n o a s s a y  of oLH (Fig.  2 ) .  I n s t e a d ,  t h e s e  f r a c t i o n s  conta ined  

a-subuni t  i m n o r e a c t i v i t y  and d isp layed  l i n e a r  d i l u t i o n  curves .  No 

@-subunit innnunoreactivity was de tec ted .  The f r a c t i o n s  der ived  from 

t h e  l a s t  d i s t i n c t  peak (11) revea led  a n o n l i n e a r  displacement  curve  

paral le l  and similar t o  tha t  of the om subunit (Fig. 2). Additional tests 

incorpora t ing  a homologous radioimmunoassay of oLHB confirmed t h a t  

t h e  m a t e r i a l  i n  ques t ion  was similar t o  oLHB. The c o n t e n t  of a-sub- 

u n i t  i m n o r e a c t i v i t y  i n  t h i s  material d i d  not  exceed 3%. The s lopes  

of t h e  l o g - l o g i t  curve  of t h e  a- and @-subunit i m n o r e a c t i v i t y  from 

oLH f r a c t i o n a t e d  a t  pH 3.3 were very similar t o  t h e i r  r e s p e c t i v e  

s tandards  (-1.060 2)s. - 1.136 and -1.212 v s .  -1.266, r e s p e c t i v e l y ) .  
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Figure  1 
W-HPLC p r o f i l e  of ovine l u t r o p i n  s tandard  p r e p a r a t i o n  (NIH-LH-S18) 
a t  pH 3.3 ( s o l i d  l i n e ) .  Condi t ions  i n  a l l  experiments:  5 urn Spheri-  
sorb c-18 column ( 2 5 ~ 0 . 8  cm) x 2 ;  Flow-rate 1.5 ml/min.: Sample 
s i z e  1 mg; L i n e a r  g r a d i e n t  5 % - 6 3 %  of b u f f e r  B dur ing  39 min.(broken 
l i n e ) .  Dotted a r e a s  a r e  c o l l e c t e d  f r a c t i o n s  t e s t e d  i n  a radioimmuno- 
assay (F ig .  2) 
Buffer  A: 0.5% t r i f l u o r o a c e t i c  a c i d  i n  water (pH 3 . 3 )  
Buffer  B: 80% a c e t o n i t r i l e ,  19.5% water, 0.5% t r i f l u o r o a c e t i c  a c i d  
(PH 3.3) 

When pH was increased  t o  4 . 3  o r  5 .3 ,  chromatography r e s u l t e d  i n  

a p a t t e r n  with t h r e e  d i s t i n c t  peaks ( F i g s .  3 and 4 ,  r e s p e c t i v e l y ) .  

I t  was found t h a t  r e g a r d l e s s  of pH, t h e  material corresponding t o  t h e  

f i r s t  peak occurred  a t  31.5-31.7 min a f t e r  i n j e c t i o n  and conta ined  

only a-subunit-immunoreactive m a t e r i a l .  The absorbance of t h i s  ma- 
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186 MADEJ AND HALLIN 
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Figure  2 
LH immunoreactivity of t h e  two f r a c t i o n s  obta ined  a f t e r  HPLC a t  pH 
3.3 of t h e  ovine  l u t r o p i n  s tandard  p r e p a r a t i o n  NIH-LH-S18 ( s e e  F i g .  
1 )  and t h e  a-(WRR-l-a) and B-subunits (WRR-2-B) of oLH i n  r a d i o i m -  
noassay of oLH us ing  ant i -bovine LH serum. The displacement  curves  
of t h e  bound r a d i o a c t i v i t y  have been l i n e a r i z e d  by t h e  l o g i t  t r a n s -  
formation of (B-N)/(B -N) = y  v s  l o g  dose of added p r o t e i n  per  tube.  

t e r i a l  a t  280 nm tended t o  decrease  with i n c r e a s i n g  pH ( s e e  F i g s .  1 ,  

3 and 4 ) .  A t  pH 4.3 and 5 .3  a second d i s t i n c t  peak appeared,  34.6- 

34.8 min a f t e r  i n j e c t i o n ,  which c o n s i s t e d  of f r a c t i o n s  possessing oLHU 

subunit , oLH and oLHB subuni t  innnunoreact ivi t ies .  A corresponding 

peak w a s  never  recorded a t  pH 3.3, a l though some LH innnunoreactivity 

w a s  found i n  t h e  r e s p e c t i v e  f r a c t i o n s .  The r e t e n t i o n  t i m e  of t h e  

l a s t  d i s t i n c t  peak ranged between 38.6 and 39.3 min. The f r a c t i o n s  
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O V I N E  LUTROPIN 187 

der ived  from t h a t  peak conta ined  both oLH and oLH$ subuni t  immunore- 

a c t i v i t i e s .  When pH was increased  from 4.3 t o  5 .3  t h e  conten t  of a- 

subuni t  immunoreactivity i n  t h e  f r a c t i o n  with both maximum LH and 

B-immunoreactivity increased  concomitant ly  from 3.8% t o  6.3%. 

I n  s h o r t ,  as  shown i n  F i g s .  3 and 4 ,  t h e r e  are  two peaks con- 

t a i n i n g  LH-immunoreactive m a t e r i a l  fo l lowing  oLH (NIH-LH-S18) f rac-  

t i o n a t i o n  a t  pH 4.3 and 5.3. There a r e  a l s o  two peaks c o n t a i n i n g  a- 

and 6-subunit-inmunoreactive m a t e r i a l ,  r e s p e c t i v e l y  (data n o t  shown). 

Although t h e  f r a c t i o n s  der ived  from t h e  above-mentioned peaks 

exhib i ted  l i n e a r  d i l u t i o n  curves  i n  radioinmunoassays of n a t i v e  LH, 

t h e  s lopes  of t h e i r  log- logi t  curves  were lower than  t h a t  of t h e  

curve  f o r  n a t i v e  oLH (-0.770 us -0.926). 

When employing t h e  same chromatographic system as  mentioned a- 

bove f o r  f r a c t i o n a t i n g  i o d i n a t e d  a- and 6-subuni ts  of oLH a t  pH 3 .3  

(Fig.  5 ) ,  t h e  r e t e n t i o n  time of t h e  6-subunit was i d e n t i c a l  t o  t h a t  

of t h e  second peak obta ined  when f r a c t i o n a t i n g  n a t i v e  LH ( 39.0 Us 

39.3 min ) .  The r e t e n t i o n  time f o r  t h e  a-subuni t  (F ig .  5) correspon-  

ded t o  t h a t  of t h e  descending p a r t  of t h e  f i r s t  peak from u n l a b e l l e d  

oLH ( c f .  F i g .  1 ) .  F r a c t i o n a t i o n  of i o d i n a t e d  oLH s tandard  a t  pH 3.3 

r e s u l t e d  i n  two peaks wi th  r e t e n t i o n  t imes of 34.8 and 39.3 min 

(Fig.  6a) .  The r e s u l t s  ob ta ined  when each f r a c t i o n  from t h e  separa-  

t i o n  was analyzed with an t i se rum a g a i n s t  e i t h e r  oLHa o r  oLH6 s u b u n i t s  

a r e  shown i n  F igs .  6b and 6c,  r e s p e c t i v e l y .  About 3%of  t h e  f r a c t i o n  

der ived  from t h e  f i r s t  peak and conta in ing  t h e  h i g h e s t  r a d i o a c t i v i t y  

was bound t o  ant iserum a g a i n s t  oLHa ( F i g .  6b) .  This  f r a c t i o n  showed 

no binding t o  t h e  an t i se rum a g a i n s t  oLHB (Fig .  6c) .  
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F i g u r e  3 
RP-HPLC p r o f i l e  of ovine l u t r o p i n  s tandard  p r e p a r a t i o n  (NIH-LH-S18) 
a t  pH 4 . 3  ( s e e  explana t ion  f o r  F i g .  1 ) .  The c o n t e n t  of LH i n  each 
f r a c t i o n  w a s  measured by radioimmunoassay of ov ine  LH us ing  a n t i -  
bovine LH serum ( d o t t e d  l i n e ) .  

Conversely, t h e  second peak of r a d i o a c t i v i t y  co inc ided  w i t h  

maximum binding t o  a n t i b o d i e s  a g a i n s t  oLHB, and t h i s  peak showedonly 

2% binding t o  oLHa ant i se rum (Figs .  6b, 6 c ) .  When t h e  pH of t h e  elu-  

a n t  was 5 . 3 ,  only one asymmetric peak of r a d i o a c t i v i t y ,  which e l u t e d  

a f t e r  about 35 min, 

d i o a c t i v i t y  occurred i n  conjunct ion  with t h e  maximum binding t o  a n t i -  

s e r a  a g a i n s t  bo th  a- and 6-subuni ts  (Figs. 7b and 7c) .  The r a d i o a c t i v e  

f r a c t i o n s  c o n t a i n i n g  only a-subuni t  innnunoreactivity appeared up t o  

33 min a f t e r  i n j e c t i o n  ( F i g .  7b) .  

was recorded (Fig.  7 a ) .  Maximum binding  of ra-  
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Figure  4 
RP-HPLC p r o f i l e  of ovine l u t r o p i n  s tandard  p r e p a r a t i o n  (NIH-LH-S18) 
a t  pH 5 . 3  ( s e e  explana t ion  f o r  F i g .  1 ) .  The c o n t e n t  of LH i n  each 
f r a c t i o n  was measured by rad io imunoassay  of ov ine  LH u s i n g  a n t i -  
bovine LH serum ( d o t t e d  l i n e ) .  

F r a c t i o n a t i o n  of i o d i n a t e d  oLH a t  pH 6 . 5  r e s u l t e d  i n  a broad 

peak with h i g h e s t  r a d i o a c t i v i t y  a t  36 min (Fig .  8 a ) .  Again, t h e  

h i g h e s t  r a d i o a c t i v e  f r a c t i o n  possessed t h e  h i g h e s t  u- and B-subunit 

immunoreactivity (F igs .  8b and 8 c ) .  F r a c t i o n s  wi th  u-subunit immuno- 

r e a c t i v i t y  were a l s o  d e t e c t e d .  

Based on t h e  d i s t r i b u t i o n  of r a d i o a c t i v i t y  and on t h e  s p e c i f i -  

c i t y  of each ant iserum, we es t imated  t h a t  74.9%,  20.7% and 20.9% of 

t h e  a-subuni t  could be found a f t e r  f r a c t i o n a t i o n  of i o d i n a t e d  oLH 

(NIH-LH-S18) a t  pH 3 . 3 ,  5 . 3  and 6 . 5 ,  r e s p e c t i v e l y .  
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Figure  5 
Retent ion times f o r  r a d i o i o d i n a t e d  a- (WRR-1%) and a-subuni ts  
(WRR-2-B) of ovine  l u t r o p i n  s tandard  p r e p a r a t i o n s  us ing  t h e  same 
c o n d i t i o n s  as  f o r  F ig .  1 .  

Chromatography of r a d i o i o d i n a t e d  oLHa a t  pH 3 . 3  recovered more 

t h a t  95% of t h e  r a d i o a c t i v i t y .  For  r a d i o l a b e l l e d  oLHB and oLH, about  

57% of t h e  r a d i o a c t i v i t y  was recovered. 

DISCUSSION 

The r e s u l t s  of t h i s  s tudy demonstrate  t h a t  an i n c r e a s e  of pH 

from 3 . 3  t o  5.3 without  any pre- incubat ion c l e a r l y  changes t h e  d i s -  

t r i b u t i o n  of LH-innnunoreactive m a t e r i a l  and i t s  chromatographic pat-  
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Figure  6 
a- upper pane l ,  RP-HPLC p r o f i l e  of r a d i o i o d i n a t e d  ovine  l u t r o p i n  
(NIH-LH-S18) a t  pH 3 . 3  ( c o n d i t i o n s  as  f o r  F i g .  1) 
b- middle pane l ,  each f r a c t i o n  was eva lua ted  a s  t o  i t s  a b i l i t y  t o  
bind t o  an t i se rum a g a i n s t  t h e  oLHa subuni t  an a f i n a l  d i l u t i o n  of 
1:45,000 and expressed as  a percentage  of t h e  t o t a l  r a d i o a c t i v i t y  
added 
c- lower pane l ,  each f r a c t i o n  was eva lua ted  as t o  i t s  a b i l i t y  t o  
bind t o  an t i se rum a g a i n s t  t h e  oLHB subuni t  a t  a f i n a l  d i l u t i o n  of 
1:45 ,000 and expressed as  a percentage  of t h e  t o t a l  r a d i o a c t i v i t y  
added. 
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Figure 7 
a- upper panel, RP-HPLC p r o f i l e  of radioiodinated ovine lu t rop in  
(NIH-LH-S18) a t  pH 5 .3  (condi t ions  a s  f o r  F ig .  1 )  
b- middle panel, each f r a c t i o n  was evaluated as t o  i t s  a b i l i t y  t o  
bind t o  antiserum agains t  t he  o L H a  subunit a t  a f i n a l  d i l u t i o n  of 
1:45,000, and expressed a s  a percentage of the  t o t a l  r ad ioac t iv i ty  
added 
c- lower panel, each f r a c t i o n  was evaluated a s  t o  i t s  a b i l i t y  t o  
bind t o  antiserum agains t  the  oLHB subunit a t  a f i n a l  d i l u t i o n  of 
1:45,000 and expressed a s  a percentage of the t o t a l  r ad ioac t iv i ty  
added. 
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Figure  8 
a- upper pane l ,  RP-HPLC p r o f i l e  of r a d i o i o d i n a t e d  ovine  l u t r o p i n  
(NIH-LH-S18) a t  pH 6 .5  ( c o n d i t i o n s  as f o r  F i g .  1) 
b- middle panel ,  each f r a c t i o n  was eva lua ted  as t o  i t s  a b i l i t y  t o  
bind t o  an t i se rum a g a i n s t  t h e  oLHa subuni t  a t  a f i n a l  d i l u t i o n  of 
1:45,000 and expressed as a percentage  of t h e  t o t a l  r a d i o a c t i v i t y  
added 
c- lower pane l ,  each f r a c t i o n  was eva lua ted  as  t o  i t s  a b i l i t y  t o  
bind t o  an t i se rum a g a i n s t  t h e  oLH@ subuni t  a t  a f i n a l  d i l u t i o n  of 
1 : 4 5 , 0 0 0  and expressed a s  a percentage  of t h e  t o t a l  r a d i o a c t i v i t y  
added. 
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tern a f t e r  reverse-phase HPLC f r a c t i o n a t i o n  of u n l a b e l l e d  oLH. This  

a g r e e s  wel l  with t h e  f i n d i n g s  of Bris tow e t  aZ. ( 4 1 ,  who repor ted  

t h a t  t h e  reverse-phase chromatographic p a t t e r n  of hTSH v a r i e s  with 

t h e  pH of t h e  e l u a n t .  However, t h e i r  r e s u l t s  demonstrated t h a t  t h e  

r e s o l u t i o n  between !3- and a-subuni t s  decreased as t h e  pH increased .  

I n  t h i s  study t h e  d i f f e r e n c e  i n  r e t e n t i o n  t i m e  between t h e  two 

major peaks was independent of pH and averaged 7.1 min. Moreover, we 

found t h a t  t h e  LH-inmunoreactive material appeared in-between t h e s e  

peaks when t h e  pH of t h e  e l u a n t  was increased  from 3 . 3  t o  5 . 3  

Bewley e t  al. (9)  found t h a t  d i s s o c i a t i o n  of oLH a t  pH 3.6 i s  essen- 

t i a l l y  complete i n  3-4 h.  Furthermore, S a l e s s e  e t  al. (10)  r e p o r t e d  

t h a t  oLH i s  e n t i r e l y  d i s s o c i a t e d  a t  pH 2 . 8  and completely re-associ-  

a t e d  a t  pH 5 . 3 .  Thei r  r e s u l t s  a l s o  sugges t  t h a t  w i t h i n  t h e  pH range 

2.8 t o  5 . 3 ,  a thermodynamically r e v e r s i b l e  equi l ibr ium exis t s  between 

an a s s o c i a t e d ,  n a t i v e  s t a t e  and a d i s s o c i a t e d ,  p a r t i a l l y  unfolded 

s ta te  with a h a l f - t r a n s i t i o n  pH of 4 . 3  a t  26OC. 

It has  been suggested t h a t  non-para l le l  d i l u t i o n  c u r v e s  s i g n i f y  

immunologically similar b u t  non- ident ica l  a n t i g e n i c  components ( 1  1 ,  

1 2 , 1 3 ) .  I n  our study t h e  s lope  of t h e  l o g - l o g i t  curve  of t h e  LH-im- 

munoreact ive f r a c t i o n s  was lower than t h a t  of ov ine  LH, which might 

t a l l y  with t h e  above-ment ioned sugges t ion .  

The very small peak i n  r a d i o a c t i v i t y  corresponding t o  maximum 

binding t o  $-subunit an t i se rum found h e r e  a f t e r  chromatography of 

l a b e l l e d  oLH a t  pH 3 . 3  a g r e e s  wi th  s t u d i e s  by Yang and Ward ( 1 4 ) .  

These a u t h o r s  repor ted  t h a t  t h e  r e l a t i v e  i o d i n a t i o n  of t h e  a-subuni t  

i n  t h e  n a t i v e  l u t r o p i n  was 12.5 times g r e a t e r  than  t h a t  of thea-sub- 

u n i t .  

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



OVINE LUTROPIN 195 

The p r e s e n t  r e s u l t s  might sugges t  t h a t  about  21% of a-subuni t  

i n  iod ina ted  NIH-LH-S18 r e p r e s e n t s  e i t h e r  contaminated u n l a b e l l e d  

hormone o r  products  of i o d i n a t i o n .  It seems, however, t h a t t h e  l a t t e r  

a l t e r n a t i v e  i s  t h e  more probable ,  p a r t i c u l a r l y  i n  l i g h t  of t h e  f i n d -  

ings  of Benveniste' e t  aZ. (15) who r e p o r t e d  t h a t  amounts of a-subuni t  

increased  by up t o  20% a f t e r  i o d i n a t i o n  of hLH (IRC-2). Moreover, 

Sairam (16) found t h a t  NIH-LH-S19 conta ined  only 0.5% of t h e  f r e e  a- 

subuni t .  
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