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S U M M A R Y  

Reve r sed -phase  pa r t i t i on  c h r o m a t o g r a p h y  of some  neu t r a l  C27-hydroxy and  keto-s tero ids  us ing  
a q u e o u s  i sopropanol  as m o v i n g  phase  a n d  ch loroform in h e p t a n e  as s t a t i o n a r y  phase  is described.  
The  m e t h o d  ha s  p roved  useful  for s epa ra t i ng  cholesterol  f rom its  au tox ida t i on  produc ts .  
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Short Communications 

Chromatography of follicle-stimulating hormone (FS.H) 
on hydroxyl apatite 

Calc ium p h o s p h a t e  ha s  been used  by  severa l  g roups  of inves t iga to r s  1, 2 to pu r i fy  c rude  u r i na ry  
gonadot rop ins .  Recent ly ,  TISELIUS el al. 8 h a v e  repor ted  t h a t  h y d r o x y l  apa t i t e  is an  excel lent  
ma t e r i a l  for t he  c h r o m a t o g r a p h y  of prote ins .  Us ing  c o l u m n  c h r o m a t o g r a p h y  wi th  th i s  s u b s t a n c e  
it  h a s  been possible  to p repare  F S H  wi th  a h igh  specific ac t iv i ty .  

Swine F S H  prepared  by  t h e  m e t h o d  of STEELMAN et al)  and  h a v i n g  an  ac t iv i ty  of 2.5 t imes  
t he  A r m o u r  S t a n d a r d  (264-I5IX)  5 was  first purified by  t he  use  of d i e t h y l a m i n o e t h y l  ( D E A L ) -  
cellulose*. A 12 × 45 ° m m  c o l u m n  of DEAL-ce l lu lose  (0. 5 mequiv . /g)  was  equi l ibra ted  a t  p H  7.o 
wi th  o.oo5M s o d i u m  p h o s p h a t e  buffer.  The  F S H  (750 mg),  d issolved in 4 ° ml  of t he  s a m e  buffer,  
was  placed on t he  c o l u m n  and  followed wi th  40 ml  buffer. A solut ion cons is t ing  of 8o ml  o.o25 M 
NaC1 in o.oo5 M p h o s p h a t e  buffer, p H  7.o, was  t h e n  used to r emove  inac t ive  impur i t ies .  The  F S H  
ac t iv i ty  was  t h e n  e lu ted  wi th  12o ml  of a so lu t ion  cons is t ing  of o.o65 M NaC1 in o.oo 5 M phospha t e ,  
p H  7.o. The  yield a f te r  d ia lys is  and  lyophi l iza t ion was  a p p r o x i m a t e l y  I5O m g  wi th  an  ac t iv i ty  of 
8-1o t imes  s t anda rd .  

H y d r o x y l  apa t i t e  was  p repa red  accord ing  to TISELI[IS et al.3; however ,  it  was  found  t h a t  a 
bu lk ing  agen t  was  necessa ry  to  insure  an  a d e q u a t e  flow rate .  Solka Floc (a-cellulose*) washed  wi th  
di lu te  alkali  and  equ i l ib ra ted  wi th  t he  o.oi  M p h o s p h a t e  buffer,  p H  6.8, was  found  to be sa t is -  
fac tory .  A m i x t u r e  of a p p r o x i m a t e l y  one pa r t  of h y d r o x y l  apa t i t e  to  one pa r t  of Solka Floc did no t  
apprec iab ly  a l te r  t he  c h r o m a t o g r a p h i c  proper t ies  of t he  h y d r o x y l  apa t i t e  wi th  respec t  to FSH.  
ioo  m g  FSH,  purif ied as above,  was  dissolved in 15 ml  o.oi  M p h o s p h a t e  buffer,  p H  6.8 and  placed 
on a c o l u m n  (IO × 3oo mm)  of h y d r o x y l  apa t i t e  equ i l ib ra ted  wi th  o.oi  M phospha t e ,  p H  6.8. The  
sample  was followed success ive ly  wi th  o.oi  M,  o.o 4 M and  o.2 M p h o s p h a t e  so lu t ions  a t  a c o n s t a n t  
p H  of 6.8 us ing  a flow ra te  of 1o-15 ml /h .  Fig. I shows  t he  e lut ion p a t t e r n  ob ta ined  by  collect ing 
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3.0 ml  f rac t ions  us ing  u l t rav io le t  abso rp t ion  a t  280 m #  as an  index  of p ro te in  concen t ra t ion .  The  
to ta l  opt ical  dens i t y  is t h e  observed  opt ical  dens i ty  mul t ip l i ed  by  t he  sample  v o l u m e  (3.o ml).  The  
m a j o r  p a r t  of t h e  F S H  ac t iv i ty  as de t e rmi ned  by  t he  m e t h o d  of STEELMAN AND POHLEY s was  
obse rved  in t h e  F r  n e lu ted  wi th  o . o 4 M  buffer.  Pr ior  e x p e r i m e n t s  showed litt le or no optical  
dens i t y  or ac t iv i ty  was  e lu ted  wi th  o.o2 M solut ions .  T he  ac t iv i ty  of F r  I I  was  2o-25 t imes  s t anda rd .  
R e c h r o m a t o g r a p h y  of t he  Fr  I I  resu l ted  in a p roduc t  wi th  a n  ac t iv i ty  of 35-4  ° t imes  s t anda rd ,  b u t  
t he  yield of ac t iv i ty  was  only  40-5  ° %. I t  h a s  been found  t h a t  loss in ac t iv i ty  of h i g h - p o t e n c y  
f rac t ions  is a ccompan ied  by  an  increase  in F r  I a n d  to a lesser e x t e n t  F r  I I I  w i th  a concomi t an t  
decrease  in F r  II ,  sugges t ing  t h a t  t h e  h igh ly -ac t ive  F S H  is uns tab le .  F rac t i ons  wi th  identical  
act ivi t ies ,  b u t  p repared  solely b y  DEAE-ce l lu lose  c h r o m a t o g r a p h y ,  h a v e  been  s h o w n  to be rela- 
t ive ly  uns t ab l e  in t he  lyophi l ized s ta te .  
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Fig. I.  The  c h r o m a t o g r a p h y  of swine ~_ 
p i t u i t a r y  F S H  on h y d r o x y l  apa t i t e .  
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Ul t racen t r i fuga l  ana lys i s  of r e c h r o m a t o g r a p h e d  F r  I I  h a s  been conduc t ed  a t  p H  8.6 in 0.05 
ionic s t r e n g t h  ve rona l  buffer.  Two c o m p o n e n t s  were observed,  t h e  ma jo r  one cons t i t u t i ng  abou t  
70 % of t h e  to t a l  and  s ed imen t i ng  a t  a r a t e  a p p r o x i m a t e l y  twice t h a t  of t he  minor  componen t .  The  
e s t i m a t e d  s e d i m e n t a t i o n  c o n s t a n t  (Sto, w ) for t he  ma j o r  c o m p o n e n t  was  2.o-3.o.  Pape r  electro- 
phores i s  e x p e r i m e n t s  us ing  verona l  buffer  a t  p H  8.6 ind ica ted  t h a t  t h e  p r o d u c t  con ta ined  one  
ma jo r  c o m p o n e n t  w i th  a smal l  a m o u n t  of a c o n t a m i n a n t  wi th  a s l ight ly  lower mobi l i ty .  The  p roduc t  
of compa rab l e  ac t iv i ty  ob ta ined  w i t h  DEAE-ce l lu tose  u s i ng  non -enzymica l l y - t r ea t ed  F S H  ex- 
h ib i ted  t he  s a m e  u l t r acen t r i fuga l  a n d  e lec t rophore t ic  c o m p o n e n t s  a n d  proper t ies .  

These  f indings are  in con t r a s t  to  those  of STEELMAN et al. 6 wi th  swine F S H  which  h a d  been  
t r e a t ed  w i th  panc rea t in .  The  F S H  t h u s  p repa red  was  a p p a r e n t l y  h o m o g e n e o u s  by  pape r  electro- 
phoret ic ,  u l t r acen t r i fuga l  a n d  c h r o m a t o g r a p h i c  analyses .  The  enzymica l ly - t r ea t ed  p roduc t  was  
35-4  ° t imes  s t a n d a r d  a n d  i t  h a s  been  found  to  re ta in  i ts  full a c t iv i ty  in t he  lyophil ized s t a t e  for 
more  t h a n  15 m o n t h s .  A compar i son  of t h e  s tabi l i t ies  of t he  two  t y p e s  of F S H  p repa ra t i ons  will be  
pub l i shed  later .  
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