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Preliminary fractionation of parathyroid extract with 
ammonium sulfate* 

A s imple  m e t h o d  for c o n c e n t r a t i o n  of the  ho rmona l  a c t i v i t y  of a ho t -d i lu te -ac id  e x t r a c t  of bovine-  
p a r a t h y r o i d  t i s sue  is r epor ted  in th i s  c om m un ic a t i on .  By th is  method ,  which involves  s tep-wise  
p r ec ip i t a t i on  w i t h  a m m o n i u m  sulfate,  a cons iderab le  po r t ion  of p ro t e in  wi th  low a c t i v i t y  can be 
r emoved  from the  ex t rac t ,  and  m a t e r i a l  wi th  a 3- to  4-fold increase in specific a c t i v i t y  has been 
ob ta ined  in m o d e r a t e l y  good yield.  

The  in i t i a l  e x t r a c t s  were p repa red  by a modif ica t ion  of the  classical  ho t -d i lu te -HCl  t r ea t -  
m e n t  l&  A m i x t u r e  of 1 p a r t  by  we igh t  of  bovine  p a r a t h y r o i d  t issue,  ** finely g round  in the  frozen 
s ta te ,  and  io  p a r t s  of o.~ N HC1 con t a in ing  o.32 g d i s o d i u m  e t h y l e n e d i a m i n e t e t r a a c e t a t e  
( E I ) T A )  ***/1 was  w a r m e d  for 5 min  in a hot  w a t e r  b a t h  a t  8o°-9o  °, t hen  hea ted  in a boi l ing w a t e r  
ba th  for 15 min  wi th  ve ry  v igorous  mechan ica l  s t i r r ing .  I t  was i m m e d i a t e l y  cen t r i fuged  a t  2ooo 
r e v / m i n  in a re f r ige ra ted  cen t r i fuge  set  a t  4 °. The  d i sk  of solid l ipid t h a t  formed a t  the  top  of each 
cen t r i fuge  bo t t l e  was  careful ly  pr ied  loose a t  the  edges so t h a t  i t  r emained  entire ,  and  the  tu rb id  
b rown fluid u n d e r n e a t h  was  decan ted  a w a y  from the  s ed imen ted  res idua l  t issue.  I t  was  f i l tered 
wi th  suc t ion  th rough  W h a t m a n  No. 4 ° pape r  on a Bi ichner  funnel  in a cold room a t  4 °, the  paper  
being changed  a f te r  the  add i t i on  of each 5O-lOO ml of ex t rac t .  

The r ema in ing  opera t ions  were  conduc ted  a t  4 ~-' in a cold room or in a re f r ige ra ted  centr i fuge.  
An a m o u n t  of powdered  (NH4)2SO 4 ( recrys ta l l i zed  wi th  EDTA) sufficient to  b r ing  the  so lu t ion  to  
o.l s a t u r a t i o n  was  added  s lowly f rom a mechan ica l  hopper  3 to  a known  voh lme  of the  f i l t rate ,  
wi th  mechan ica l  s t i r r ing ,  which  was  con t inued  for 1 2 h af ter  add i t i on  of the  (NH4)2SO4, and  the  
m i x t u r e  was then  cen t r i fuged  a t  2ooo r e v / m i n  for 2o min. The process  of p r ec ip i t a t i on  of t he  
s u p e r n a t a n t  w i th  (NH4)2SO 4 was con t inued  step-wise,  col lect ing p rec ip i t a t e s  a t  o.2, o.3, o,4 and  
o.(~ sa tu ra t ion .  The f rac t ion  t h a t  p r e c ip i t a t e d  be tween  o. 3 and  o. 4 s a tu r a t i on  was a l lowed to s t and  
24 h before cen t r i fuga t ion .  The p rec ip i t a t e s  were t r ans fe r red  wi th  a smal l  vo lume  of wa te r  to  
ce l lophane  bags and  d ia lyzed  wi th  i n t e rna l  and  e x t e r n a l  s t i r r ing  for 16 h aga i n s t  3-4 1 water .  The  
con ten t s  of the  bags,  la rge ly  suspended  p rec ip i t a t e s ,  were b rough t  in to  so lu t ion  by the  drop-wise  
add i t i on  of  1. 5 N HCI to  pH 3. The so lu t ions  were s tored in a freezer w i t h o u t  a p p a r e n t  loss of 
biological  ac t iv i ty .  

The f rac t ions  were t e s t ed  for biological  a c t i v i t y  by  d e t e r m i n a t i o n  of the  se rum Ca 6 h a f t e r  
subcu t aneous  in jec t ion  in to  a c u t e ly  p a r a t h y r o i d e c t o m i z e d  ra t s  4, ~ a t  a dose level  of i mg N per  ra t .  
Table  I shows the  d i s t r i b u t i o n  of N and  of biological  a c t i v i t y  for two  repe t i t i ons  of the  procedure .  
A l though  all the  f rac t iuns  possessed some biological  ac t iv i ty ,  a ma jo r  por t ion  of the  r e l a t ive ly  i ne r t  
ma te r i a l  had  been p rec ip i t a t ed  a t  o.2 sa tu ra t ion .  In  prep.  a, F r a c t i o n  4, p rec ip i t a t ed  be tween  

T A B L E  I 

C O N C E N T R A T I 1 ) N  OF H O R M O N A L  A C T I V I T Y  B Y  F R A C T I O N A T I O N  W I T H  (£-N~H4)iSO 4 

l : r a c t i ona t i on  procedure  and biological  t e s t  as descr ibed in t ex t .  F rac t ions  1-5 represen t  the  pre- 
c ip i t a t e s  ob ta ined  a t  the  (NH4)2SO ~ concen t r a t i on  indica ted .  The va lues  for s e rum Ca represen t  
the  means  of g roups  of 4-5 rats .  The  m e a n  se rum Ca of con t ro l  r a t s  was  5.6 m g % .  N was  de t e rmined  
bv the  me thod  of LOWRY et al. ,8 using A r m o u r  p ro t e in  s t anda rd .  The a m o u n t  of p a r a t h y r o i d  t i ssue  

e x t r a c t e d  was  60 g in a and  30 g in b. 

Preparation (NH4)~SO, 
saturation 

Serum Ca (mg %) % o! total N in extract 

a b a b 

1 ni t ia l  hu t -ac id  e x t r a c t  8.6 7.8 (I oo) ( 1 oo) 
F rac t ion  1 o-o.1 7.6 7.0 31 48 
Frac t ion  -' o. r-o.2 8.1 9.5 22 0 
t"ract ion 3 o.2-0-3 7.7 9. I 19 17 
F rac t ion  4 o.3 o.4 9.8 IO.5 4 4 
F rac t ion  5 o. 4 o.~ 7.z io  

* Aided bv research g r an t s  f rom the  Amer i can  Cancer  Socie ty  and  the  Na t iona l  I n s t i t u t e  of 
Ar th r i t i s  and  Metabol ic  Diseases,  Publ ic  H e a l t h  Service (No. A-1787). We  are indeb ted  to  SYLVIA 
BATENAN and  \VOLFGANG TOEPEL for the  biological  assays.  

** Dona t ed  by  El i  L i l ly  and  Co., t h rough  the  cour t e sy  of Dr. K. K. CHEN. 
*** This  Clmcentra t ion of E D T A  was  Iound to  be ne i ther  essen t ia l  nor dele ter ious  to  the  a c t i v i t y  

of the  ex t rac t .  



VOL. 28 (1958) SHORT COMMUNICATIONS 205 

0. 3 and  0. 4 s a tu ra t i on ,  was  s ign i f i can t ly  (P%o.o5)  more  p o t e n t  t h a n  all  the  others .  This  f inding 
was  e s sen t i a l ly  conf i rmed in prep.  b, a l t h o u g h  here  the  supe r i o r i t y  of F r a c t i o n  4 was  not  so c lear ly  
d e m o n s t r a t e d  (P  = o.2). As a p r e p a r a t i v e  procedure ,  the  m a t e r i a l  p r e c i p i t a t i n g  before the  col- 
lec t ion  of th i s  ac t ive  f rac t ion  was  r e m ove d  in tw o  r a t h e r  t h a n  th ree  steps,  a t  o.I and  o. 3 s a tu ra t i on .  
Seven such ba t c he s  of F r a c t i o n  4, each p r e p a r e d  f rom 6o g of g round  glands ,  were t e s t ed  in ra t s  
i ndependen t l y .  At  a un i fo rm dose of i mg N, the  ave rage  s e rum ca lc ium was  9.8 mg  %, t end i ng  
to  confirm the  r e l a t i ve ly  h igh  p o t e n c y  of F r a c t i o n  4- A poo l  (PFP- I )  of five o the r  such p roduc t s*  
was  b io log i ca l l y  a s sayed  more  e x t e n s i v e l y  in  p a r a t h y r o i d e c t o m i z e d  rats ,  accord ing  to  the  me thod  
of MUNSON et alA, ~, us ing  as s t a n d a r d  a c o m m e r c i a l  e x t r a c t *  * c o n t a i n i n g  i oo USP  un i t s /ml .  F r o m  
the  combined  d a t a  of th ree  assays ,  the  po t e nc y  was  e s t i m a t e d  ~ to  be i22 u n i t s / m g  N, r ep re sen t i ng  
an  increase  in specific a c t i v i t y  over  the  in i t i a l  e x t r a c t  of a p p r o x i m a t e l y  3-4 fold, and  a y ie ld  of 
a b o u t  3 ° %. (The s t a n d a r d  error  of the  e s t i m a t e  was  + 34 or - -  27 units .)  

T A B L E  I I  

DISTRIBUTION OF BIOLOGICAL ACTIVITY B E T W E E N  PRECIPITATE AND 

SOLUBLE FRACTION AT p H  6. 5 

5 to  7 ml  of each p r e p a r a t i o n  in so lu t ion  a t  p H  2.o was  b rough t  to  p H  6. 5 by  the  dropwise  add i t i on  
of 0.2 N N a O H ,  then  a l lowed to  s t a n d  for 2 h a t  4 °. The t u b e  was  cen t r i fuged  a t  4 ° and  4ooo 
r e v / m i n  for 2o min.  The p r e c i p i t a t e  was  d isso lved  in  the  or ig ina l  vo lume  of o . i  N HC1. The doses 

and  cond i t ions  of b iological  t e s t  were  the  same  as in Table  I. 

Serum Ca, mg % 

Prep. • Prep. 1I Prep. I I I  

Soluble  f rac t ion  8.2 9.2 8.6 
P r e c i p i t a t e  1 o. 7 I I. 3 i o.4 

A l imi t ed  a m o u n t  of add i t i ona l  i n fo rma t ion  a b o u t  F r a c t i o n  4 has  been accumul a t ed .  I t  h a s  
been lyophi l ized  w i t h o u t  a p p a r e n t  loss in specific ac t iv i ty .  On g r adua l  add i t i on  of base to  a so lu t ion  
of the  p r e p a r a t i o n  con t a in ing  1.2 1.4 mg  N/ml,  a p r e c i p i t a t e  began  to  form a t  p H  5, and  r ema ined  
l a rge ly  und i s so lved  to p H  IO. Never the less ,  a measu rab l e  p ropo r t i on  of a c t i v i t y  was  in  so lu t ion  a t  
p H  6.5. The  specific a c t i v i t y  of the  p r e c i p i t a t e  was  s ign i f ican t ly  (P<~o.oI)  g r ea t e r  t h a n  t h a t  of 
t he  soluble  po r t i on  (Table I I ) .  W h e n  cen t r i fuged  a t  p H  3.5 in a Spinco Model L u l t r a cen t r i f uge  a t  
ioo ,ooo × g for 17 h, only  7 %  of the  N was  sed imented ,  and  the  s e d i m e n t  showed no increase  
in  specific a c t i v i t y .  On p a p e r  e lec t rophores i s  for 17 h in o.I M p h t h a l a t e  buffer a t  pH  3.5, us ing  
a p o t e n t i a l  of 15o V, th ree  f rac t ions  w i t h  low m o b i l i t y  moved  t o w a r d  the  ca thode ,  the  bu lk  of the  
m a t e r i a l  r e m a i n i n g  s t a t i ona r y .  F r a c t i o n  4 con ta ined  p h o s p h a t u r i c  a c t i v i t y  7 as well  as Ca-mobi l iz ing 
a c t i v i t y .  The fu r the r  pu r i f i ca t ion  of F r a c t i o n  4 is in  progress .  
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