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FRACTIONATION OF BOVINE LUTROPIN WITH 

PERFORMANCE LIQUID CHROMATOGRAPHY 
THE AID OF ANION-EXCHANGE HIGH 

Per Hallin and Andrzej Madej 
Department of Zoophysiology 

Uppsala University 
Box 560, S-751 22 Uppsala, Sweden 

and 
Department cf Clinical Chemistry 

Swedish University of Agricultural Sciences 
Box 7038, S-750 07  Uppsala, Sweden 

ABSTRACT 

Two bov ine  l u t r o  i n  s tandard  p r e  a r a t i o n s  (NIH-LH-89, 

3 NIAMDD-bLH4) were ap r i e d  on a recen t  Y y develo ed anion-exchan e 
column ( P r o t e i n  Pak g EAE 5PW,Waters Associates!. The con ten t  o 
the e l u t e d  f r a c t i o n s  was examined by a homologous radioimmunoassay 
o f  l u t r o p i n .  I n  o rde r  t o  compare t h i s  f r a c t i o n a t i o n  w i t h  o t h e r  
independent methods, t h e  two l u t r o p i n  p repara t i ons  were a p p l i e d  t o  
SDS po lyacry lamide e l  e le t rophores i s .  The r e s u l t s  i n d i c a t e  t h a t  
t h e  e l u t i o n  w i t h  a ? r i s - h y d r o c h l o r i c  a c i d  b u f f e r  pH 6.5 a l l ows  
w i t h i n  2 minutes a convenient separa t ion  o f  t h e  most LH immuno- 
r e a c t i v e  components o f  these prepara t ions .  Ana lys i s  on gel  e l e c t -  
rophores i s  i n d i c a t e s  t h a t  a f t e r  f r a c t i o n a t i o n  on t h i s  anion- 
exchange column, some s t a i n e d  bands were removed f rom NIH-LH-B9 
b u t  n o t  f rom NIAMDD-bLH-4. 

Copyright 0 1985 by Marcel Dekker, Inc. 
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INTRODUCTION 

HALLIN A N D  MADEJ 

High performance i o n  exchangers were found t o  be very usefu l  

f o r  p r o t e i n  separat ion (1-4).  Several i n v e s t i g a t o r s  e.g. Robertson 

e t  a1.(5), Weise e t  a1.(6) and S t o r r i n g  e t  a1.(7) who cha rac te r i -  

zed the physico-chemical p roper t i es  o f  human FSH and LH, found 

t h a t  both hormones e x i s t e d  i n  m u l t i p l e  molecular forms. These 

forms have been separated mainly on charge basis, w i t h  the a i d  o f  

isoelect rofocus ing.  I n  t h e  present r e p o r t  we descr ibe a f a s t  met-  
hod f o r  f r a c t i o n a t i o n  o f  bovine l u t r o p i n  standard preparat ion a t  a 
phys io log i ca l  pH, us ing an anion-exchange res in .  

MATERIALS 

Two standard preparat ions o f  l u t r o p i n  (NIH-LH-B9 and 
NIAMDD-bLH-4) were analyzed w i t h  a h igh  performance i o n  exchange 

medium (Prote in  Pak DEAE 5PW, Waters Associates). HPLC was p e r f o r -  

med w i t h  a Waters Associates chromatographic system, c o n s i s t i n g  o f  
two M 6000 so lvent  d e l i v e r y  systems, an U6K i n j e c t o r  and a M 660 

so lvent  programmer (Waters Associates,Milford,USA). The e l u t e d  

mater ia l  was monitored a t  280 nm w i t h  a LDC Spectromonitor I11 

(Laboratory Data Control ,  R i v i e r a  Beach, USA) a t  ambient tempera- 

ture. Water o f  HPLC grade was obtained by passing d i s t i l l e d  water 

through a Mi l l i -Q-Water  System us ing an Organex-Q c a r t r i d g e  and a 

s t e r i l e  f i l t e r  at tached t o  i t s  o u t l e t  ( M i l l i p o r e  Corp. ,Bedford, 

USA). A l l  reagents used were o f  a n a l y t i c a l  grade. 

METHODS 

The so lvent  system consis ted o f  two bu f fe rs ,  A and B, mixed 
by the so lvent  programmer and the pumps t o  appropiate p ropor t i ons  
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FRACTIONATION OF BOVINE LUTROPIN 2665 

o f  the  respec t i ve  b u f f e r s .  Composit ion o f  b u f f e r  A a t  d i f f e r e n t  

pHs was as fo l l ows :  i )  20 m l / 1  ace ta te  b u f f e r  pH 5.6 i i )  20 
mmol/l T r i s -hydoch lo r ide  pH 6.5 and iii 1 20 m l / 1  Tr is -hydroch-  
l o r i d e  pH 7.0. Buf fe r  B was i n  a l l  f r a c t i o n a t i o n s  prepared l i k e  

b u f f e r  A, except t h a t  b u f f e r  B a l s o  conta ined 0.5 mol/1 o f  

sodiumchlor ide.  The l u t r o p i n  p repara t i ons  were d i l u t e d  i n  t h e  app- 

r o p r i a t e  s t a r t i n g  b u f f e r .  

minutes f rom 98%/2% o f  b u f f e r s  A/B t o  100% o f  b u f f e r  B. M a t e r i a l  

cor respond ing  t o  a l l  peaks e l u t e d  d u r i n g  t h e  run  was c o l l e c t e d ,  

t h e  p r o t e i n  concen t ra t i on  o f  each f r a c t i o n  determined and t h e  

e l  ua tes  then frozen. 

When sub jec ted  t o  radioimmunoassay t h e  samples were d i l u t e d  i n  t h e  

a p p r o p r i a t e  b u f f e r .  Samples loaded were i n  t h e  range 100 - 1000 
ug. 

The samples were e l u t e d  w i t h  a l i n e a r  g r a d i e n t  runn ing  f o r  20 

The p r o t e i n  con ten t  of t h e  assayed m a t e r i a l  was es t ima ted  f rom 

c a l c u l a t i o n s  based on UV absorbance of a 0.1% s o l u t i o n  o f  t h e  res -  

p e c t i v e  standard p r e p a r a t i o n  measured a t  280 nm i n  a 1 cm quar t z  
c e l l .  

The method f o r  radioimmunological  de te rm ina t ion  o f  l u t r o p i n  

accord ing  t o  S tupn ick i  & Madej (8) has been used, s e p a r a t i n g  f r e e  

and antibody-bound hormone as descr ibed by Eisenman & Chew (9). 
T h i s  was c a r r i e d  o u t  by t h e  a d d i t i o n  o f  0.1 m l  o f  t h e  second a n t i -  

body ( a n t i - r a b b i t  gamma-globulin), fo l lowed by 0.5 m l  p o l y e t h y l e n e  

g l y c o l  (3.2% f i n a l  concen t ra t i on ) .  The tubes were then c e n t r i f u g a -  

t e d  f o r  30 minutes a t  + 4 C and 2000 x g, t h e  supernatan t  was 

decanted, and t h e  l a s t  drops were removed by an absorbent t i ssue .  
The amount o f  r a d i o a c t i v i t y  i n  t h e  p r e c i p i t a t e  was counted w i t h  an 
au tomat ic  gamma-ray counter  (85% e f f i c e n c y ) .  The bov ine  s tandard  
p repara t i ons  NIAMDD-bLH-4 and LER-1716-2 were used as standards 

and i o d i n a t e d  LER-1716-2 was used as t r a c e r  i n  t h e  homologous 
radioimmunoassay. The assays were performed i n  0.05 mo l / l  sodium 
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2666 HALLIN AND MADEJ 

phosphate b u f f e r  pH 7.5 conta in ing 0.85% sodiumchloride and 0.2% 

bovine serum albumin ( s e n s i t i v i t y  0.1 ng per  tube). 

preparat ions and the main peak o f  the e l u t e d  ma te r ia l  were ana- 

lyzed, us ing  10-15% SDS polyacrylamide gel e lec t rophores i s  accor- 

d ing t o  Blobel  & Dobberstein (10). The r e s u l t i n g  e lec t rophore t i c  

p a t t e r n  was detected w i t h  s i l v e r  s t a i n i n g  method, according t o  the  

manufacturer (B io Rad Laborator ies,  Richmond, USA - B u l l e t i n  1089, 
1982). 

Before and a f t e r  f r a c t i o n a t i o n  on HPLC, the  two standard 

F igure la-c  depic ts  the e l u t i o n  p r o f i l e  o f  bovine l u t r o p i n  
NIH-LH-B9 a f t e r  f r a c t i o n a t i o n  on DEAE column a t  d i f f e r e n t  pHs. As 

can be seen, the best r e s o l u t i o n  was achieved a t  pH 6.5 us ing  20 

mmol/l Tr is-hydrochlor ide bu f fe r .  A l l  subsequent f r a c t i o n a t i o n s  

were the re fo re  performed us ing t h i s  bu f fe r .  F r a c t i o n a t i o n  o f  bov i -  

ne l u t r o p i n  NIH-LH-B9, r e s u l t e d  i n  one main d i s t i n c t  peak fo l lowed 

by three smal ler  ones (F igure 2). The f r a c t i o n s  were c o l l e c t e d  

every 30 seconds dur ing 14 minutes, and the major LH immunoreacti- 
ve mater ia l  was found i n  the f i r s t  e l u t e d  peak. Some LH immuno- 

r e a c t i v i t y  (approximately 4 times lower than i n  the ma te r ia l  found 

i n  the f i r s t  e lu ted  peak) was recorded i n  the  f r a c t i o n  e l u t e d  9 
minutes a f t e r  i n j e c t i o n  (F igure 3 ) .  

The chromatography o f  NIAMDD-bLH-4 preparat ion r e s u l t e d  i n  

on ly  one peak e l u t e d  2 minutes a f t e r  i n j e c t i o n ,  and con ta in ing  
mater ia l  w i t h  almost a l l  LH immunoreact iv i ty (F igure 3 and F igu re  

4). The res idual  LH immunoreact iv i ty (approximately 10 times 
lower)  was found i n  the f r a c t i o n  c o l l e c t e d  9 minutes a f t e r  i n j e c -  

t i o n  (Figure 4). The data f rom the gel e lect rophores is  (F igure 5, 
A vs B) showed t h a t  f o l l o w i n g  the f r a c t i o n a t i o n  o f  bovine l u t r o p i n  

NIH-LH-89, some sta ined bands were removed. The f r a c t i o n a t i o n  o f  
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C A 280 AUFS 1 
0.01 1 

m i n  
Figure 1 
H i  h-performance i o n  exchange chromato raph o f  LH (NIH-LH-B9) on 
waqers DEAE 5 ~ w  column (75 x 7.5 mn 1.8.). F low r a t e  2.0 ml/min, 
room temperature; UV-280 nm; AUFS 0.1 ; sample s i z e  approximately 
100 ug i n  1000 u l  b u f f e r ;  g rad ien t  from 98%/2% of b u f f e r s  A/B t o  
100% of buffer B d u r i n  20 min. a)  Bu f fe r  A: 20 mnol/ l  NaAcl20 
mmol/l HAc ( H 5.6) B u j f e r  B: 20 mnol/l NaAcl20 m l / 1  HAc + 0.5 
mol / l  NaCl by Buffer A: 20 m l / 1  Tris-HC1 (pH 6.5) B u f f e r  B: 20 
mmol/l Tris-HC1 + 0.5 m l / 1  NaCl c )  Bu f fe r  A: 20 mnol/ l  Tris-HC1 
(pH7.0) Buffer B: 20 mnol/l Tris-HC1 + 0.5 ml/1 NaCl 
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Figure 2. 
High-performance i o n  exchange chromato raphy o f  LH (NIH-LH-B9) on 
Waters DEAE 5PW column (75 x 7.5 mn 1.8.) w i t h  20 m l / 1  Tr is-hyd- 
roch lo r i de  b u f f e r  pH 6.5 as b u f f e r  A and b u f f e r  6 was made as bu f -  
f e r  A b u t  con ta in in  0.5 mol / l  sodiumchloride. AUFS 0.2; sample 

f l ow  r a t e  2.0 ml/min; gradient  from 98% / 2% o f  b u f f e r s  A/B t o  
100% o f  b u f f e r  B dur ing 20 min. The immunological a c t i v i t y  was 
found i n  the  shaded areas ( f r a c t i o n  Nos. 1 and 9). 

s i ze  approximately I 50 ug i n  1000 u l  s t a r t i n g  b u f f e r ;  UV 280 nm ; 
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F i g u r e  3 
High-performance i o n  exchan e chromatogra hy o f  LH (NIAMDD-bLH-4) 

t i o n s  as i n  F i g u r e  1. AUFS 0.5; sample s i z e  1000 ug i n  1000 ul o f  
s t a r t i n g  b u f f e r .  The immunological a c t i v i t y  was found i n  t h e  sha- 
ded a r e a s  ( f r a c t i o n  Nos. 1 and 8 ) .  

on Waters DEAE 5PW column ( 3 5 x 7 .5  mn I.[.) w i t h  t h e  same condi-  
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FRACTIONATION OF BOVINE LUTROPIN 261 1 

bov ine  l u t r o p i n  NIAMDD-bLH-4 d i d  n o t  reduced t h e  number o f  s t a i n e d  

bands, as can be seen i n  t h e  e l e c t r o p h o r e t i c  p a t t e r n  (F igu re  5, D 
vs C). 

DISCUSSION 

Accord ing  t o  the  manufacturer,  t h e  Water P r o t e i n  Pak DEAE 5PW 
column i s  very u s e f u l  f o r  r a p i d  p u r i f i c a t i o n  o f  g l y c o p r o t e i n  hor -  

mones o r  l a r g e r  p r o t e i n s  i n  t h e  pH range 2-12. 

Separa t ion  o f  t he  components can take  p lace  under ve ry  m i l d  cond i -  

t i ons ,  p rese rv ing  b i o l o g i c a l  a c t i v i t y  (e.g. 2). I n  t h e  g r a d i e n t  
e l u t i o n  used here, small  changes i n  b u f f e r  pH seem t o  be o f  impor-  

tance. The data f rom the  p resen t  study i n d i c a t e s  t h a t  20 mno l / l  
T r i s -hyd roch lo r i de  b u f f e r  pH 6.5 would be a good cho ice  o f  mob i l e  

phase f o r  f r a c t i o n a t i o n  o f  bov ine  l u t r o p i n  standards. It i s  i n t e -  
r e s t i n g  t o  no te  t h a t  gel  e l e c t r o p h o r e s i s  o f  m a t e r i a l  de r i ved  f rom 
t h e  main peak a f t e r  f r a c t i o n a t i o n  o f  NIH-LH-89 r e s u l t e d  i n  a smal- 

l e r  number o f  s ta ined  bands than gel  e l e c t r o p h o r e s i s  o f  s t a r t i n g  
m a t e r i a l .  I n  con t ras t ,  t h e  LH innnunoreact iv i ty o f  above-mentioned 

m a t e r i a l  was lower  than t h a t  i n  NIH-LH-B9 be fo re  f r a c t i o n a t i o n .  

T h i s  accords w i t h  f i n d i n g s  o f  Z a i d i  e t  a l .  (11 )  and Khan e t  

a l .  (12 )  who repo r ted  t h a t  i s o e l e c t r o f o c u s i n g  o f  e i t h e r  hLH o r  
baboon FSH r e s u l t e d  i n  a cons iderab le  l o s s  o f  t h e i r  immunoreac- 

t i v i t y .  These au thors  suggested t h a t  e i t h e r  a l l  p repa ra t i ons  tes -  

t e d  con ta ined  e a s i l y  d i s s o c i a b l e  b i o l o g i c a l l y  i n a c t i v e  immunoreac- 
t i v e  m a t e r i a l  o r  t h a t  l o s s  o f  imnunoreact ive s i t e s  may have occur -  

r e d  d u r i n g  t h e  f r a c t i o n a t i o n  procedure. 

e l e c t r o p h o r e t i c  behaviour a f t e r  f r a c t i o n a t i o n  o f  NIAMDD-bLH-4 on 
DEAE column may be due t o  t h e  f a c t  t h a t  t h i s  i s  a new and h i g h l y  

p u r i f i e d  bov ine  LH standard prepara t ion .  

Lack o f  any improvement i n  LH innnunoreac t iv i t y  as w e l l  as 
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Several e l e c t r o p h o r e t i c  bands found here  f rom l u t r o p i n  s tan-  

dard p repara t i on  accords w i th  f i n d i n g s  o f  Ward e t  a l . ( l 3 ) .  Howe- 

ver, i n  p resen t  study even more s t a i n e d  bands were shown up due t o  

s i l v e r  s t a i n i n g  method, which i s  supposed t o  be 100-t imes more 

s e n s i t i v e  than Coomassie B r i l l i a n t  B lue  (14).  
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