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Differential centrifugation of bovine parathyroid tissue 

Al though  the  exac t  role of t he  p a r a t h y r o i d  g lands  in me tabo l i sm has  no t  ye t  been es tabl ished,  
the re  is general  a g r e e m e n t  a m o n g  inves t iga to r s  of two we l l -demons t ra t ed  effects of t he  act ive  
secret ion.  One  of these  is a direct  ac t ion  on the  k idney  resu l t ing  in an  inhibi t ion  of t u b u l a r  re- 
absorp t ion  of p h o s p h a t e  and  t he  second is a direct  ac t ion  on bone t issue,  reflected in an  increased 
osteoclas t ic  ac t iv i ty .  Con t rove r sy  still con t inues  as to which  of these  effects is p r imar i ly  responsible  
for t he  card ina l  role of t he  pa r a t hy ro i d  g lands  in the  regula t ion  of s e r u m  calcium. 

Recen t ly  publ i shed  works  raise the  ques t ion  w h e t h e r  or no t  these  responses  and  t he  diffi- 
cul t ies  encoun te red  in eva lua t ing  thei r  re la t ive  p r i m a r y  i mpor t ance  m a y  be due  to the  presence  
of more  t h a n  one h o r m o n a l  principle in the  act ive  secretion.  STEWART AND BOWEN 1 have  repor ted  
t h a t  p repa ra t ions  of p a r a t h y r o i d  h o r m o n e  af ter  t r e a t m e n t  wi th  fo rma ldehyde  fail to raise t he  
s e rum ca lc ium in dogs b u t  do increase the  u r i na ry  excre t ion  of phospha te .  The  dif ferent ia t ion 
of t he  ca lc ium-mobi l iz ing  and  the  phospha t e - exc re t i on  ac t iv i t ies  p re sen t  in pa r a thy ro id  g land  
ex t rac t s  wi th  t he  s u b s e q u e n t  d e m o n s t r a t i o n  of the  la t t e r  ac t iv i ty  in s imilar ly  prepared  ex t r ac t s  
of n o n - p a r a t h y r o i d  t i ssues  led STEWART AND BOWEN to consider  the  phospha te -exc re t ion  factor  
as a pharmacolog ica l ly -ac t ive  degrada t ion  factor.  DAVIES AND GORDON ~ have  found  t h a t  prolonged 
dialysis  of pa r a thy ro id  ex t r ac t s  can  be employed  to sepa ra te  mate r ia l  which increases  the  s e rum 
ca lc ium in pa ra thy ro idec tomized  ra t s  f rom mate r i a l  which  increases  the  u r ina ry  excre t ion  of 
phospha t e .  T h e y  believe t h a t  t he  p a r a t h y r o i d  gland,  a t  least,  secretes  a factor  necessary  in some  
w a y  for t he  m a i n t e n a n c e  of no rma l  p h o s p h a t e  excret ion.  In  th is  repor t  are described e x p e r i m e n t s  
on t he  differential  cen t r i fuga t ion  of bovine  pa r a t hy ro i d  t i ssue homogena te s .  The  f indings sugges t  
t h a t  th i s  p rocedure  m a y  serve  as a basis  for t he  deve l opmen t  of a t echn ique  appl icable  to the  
separa t ion  of the  ma jo r  pa r a t hy ro i d  g land  act iv i t ies  as well as for the  in t racel lular  localization 
of these  activi t ies.  The  pa ra thy ro id  gland,  to our  knowledge,  ha s  not  ye t  been the  sub jec t  of 
such  f rac t iona t ion  s tudies .  

The  procedure  es tab l i shed  by  SCHNEIDER 3 for differential  cen t r i fuga t ion  of l iver  t issue was 
employed  wi th  some  modif icat ion.  Frozen bovine  pa ra thy ro id  g lands  S, c leaned of connec t ive  
t i ssue  and  fa t  by  t r i m m i n g ,  were first homogen ized  wi th  o .25M sucrose solut ion in the  ~Varing 
blendor,  and  t h e n  wi th  a teflon pest le  in a glass tube.  Four  f ract ions  were ob ta ined  f rom the  
h o m o g e n a t e  (H) a t  the  In t e rna t iona l  refr igerated P R - I  cent r i fuge:  Frac t ion  (A) s ed imen ted  a t  

T A B L E  I 

DISTRIBUTION OF ACTIVITIES IN SUBCELLULAR FRACTIONS OF 
BOVINE PARATHYROID TISSUE HOMOGENATES 

Rise in serum Ca Decrease in 
$r, ru~ P Expt. No. Fraction Dose mg nitrogen mg % mg % 

6o 

6I 

63 

H 
A I.OO o.o 
A I  0 . 2 0  o .o*  

0 .52  I .O* 
A2 0.20 o.7~ 

0 . 3 0  1.2 

S I .OO - - 0 . 9 *  
O.IO O.O 

H I .oo 0.6 
A o.9o o.o 
AI o.3o o.o 
A2 0.20 0.8 
S o.64 0.3 

H 0.38 0.2 
A 0.50 0.2 
AI 0-35 0.2 
A2 o.25 1.5 
S o.83 o.2 

1.8 
0. 5 
I. 4 
I. 4 
0.2  

3.2 
I.O 
I . I  
2 .0  

1.5 

* A n a l y s i s  on pooled sample  f rom th ree  an imals .  

| W e  are  indeb ted  to Dr.  Irony BUNDING a n d  The  A r m o u r  Labora tor ies  for the  supp ly  of 
frozen bovine  p a r a t h y r o i d  g l ands  used  in th i s  work. 
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600 g for ten minutes  at I ° C; Fract ion (AI) at 8,500 g for twen ty  minutes  at  i o C; Fract ion (A2) 
at  24,ooo g for s ixty minutes  at I ° C  and Fraction (S), the supernatant .  During the procedure 
Fract ions A, AI and A2 were washed twice with o .25M sucrose solutions, recentrifuged twice 
and the washings were added to the superna tan t  fluid. The fractions were extracted with o .4M 
HC1 for 5-8 minutes  at  75 ° C on a water  bath  and then shaken for two hours  on a mechanical 
shaker  at  room temperature .  The acid extracts were cleared by filtering with suction and dialyzed 
against  three changes of distilled water  during forty-eight hours and lyophilized. The fractions 
were assayed on the basis of changes in serum calcium and phosphorus  six hours  after the intra- 
peritoneal injection of one ml of the solution of the test  substance into fasted thyropara thyroid-  
ectomized rats. Blood samples were obtained from the tail vein and the analyses were performed 
on pooled samples of sera from six and in some instances three animals. Calcium was determined 
by  the method of NATELSON AND PENNIALL 4 and inorganic phosphate  by the method of FISK~ 
AND SUBBAROW 5. 

The rat  assay data  for the fractions obtained from the differential centrifugation experiments  
of the glandular homogenates  is given in Table I. The distr ibution of calcium mobilizing activity 
in the various fractions for experiment  61 is given in Table II .  The calcium activities were est imated 
from a dose-response relationship established with Lilly Para thyroid  Extract .  

These data  indicate tha t  material  affecting the serum calcium is concentrated in fractions 
sedimented from the homogenate  at 8,5oo g and 24,ooo g, whereas material  affecting serum 
phosphorus  is found in all four fractions from the homogenate.  Although careful cytological 
examinat ion has not been performed, the findings suggest tha t  the calcium mobilizing principle 
is localized in the smaller subcellular s t ructures  of the cell and tha t  a factor (or factors) effecting 
serum phosphorus  changes is distr ibuted th roughout  the cell. Fur the r  experiments  are in progress 
to supplement  these findings. 

TABLE I I  

RECOVERY OF SERUM CALCIUM ACTIVITY 

Frau~ion A mount o/ nitrogen Aaivity per mg nitrogen RwovoT o/ a*tloity 
(rag) (U.S.P. units) (U.S.P. units) 

6 I H *  22.o 25 55o 
A 2 2 . 0  o o 

AI 8.o o o 
A2 6.0 2o0 12oo 
S 25.0 20 500 

* H was a 25 % aliquot of the homogenate.  
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