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Short Communications and Preliminary Notes 

Conversion of cholesterol to corticosteroids in adrenal homogenates 

F o r m a t i o n  of cor t icos te ro ids  from endogenous  precursors  in homogena te s  of adrenal  cor tex  has  
been repor ted  by VESTLING AND I.ATA 1 and since observed by  others  ~,s. In  this  ar t ic le  da t a  are 
p resen ted  d e m o n s t r a t i n g  t h a t  cholesterol  is a precursor  of the  cor t icos te ro ids  formed in such homo- 
genates .  

F resh ly  excised chil led dog or beef adrena ls  were passed th rough  a househoM m e a t  gr inder  
and the  resu l t ing  mince  homogenized  gen t ly  in I-5 volumes  of BUCHER med ium 4 at  p i t  7.4 ,  e i ther  
in a loose f i t t ing  Po t t e r -E lveh j em homogenizer  or in a W a r i n g  b lender  fit reduced speed. The crude 
homogena t e  was  cent r i fuged in the cold at  35 ° ;, for f~ rain t(? remove connec t ive  tissue, unbroken 
cells, and  nuclei.  I n c u b a t i o n  was curried out  in I25 ml E r l e n m e y e r  flasks fit 3 7  with oxygen as 
gas  phase.  To 1o.o ml of homogena te  were added 2 t ,moles ATP, 4 / , m o l e s  DPN, 2o / ,moles  acetate,  
3 o l tmoles  fumarate ,  and v a r y i n g  a inoun ts  of adrenocor t i co t roph ic  laormone (ACTH) or KCI, to a 
to ta l  vo lunm of ~ 2. 5 nil. The oxygen  u p t a k e  of smal l  a l iquo t s  was measured  nmnomet r i ca l ly .  

Fo l lowing  comple t ion  of the incuba t ion ,  the eor t icos tero ids  were ex t r ac t ed  by the me thod  of 
MEYER 5 and washed  wi th  acid, alkali ,  and water .  The residue r e m a i n i n g  af ter  r emova l  of the e thyl  
ace ta te  was subjec ted  to benzene-wate r  p a r t i t i o n  ~, and  the  aqueous  phase  ex t r ac t ed  wi th  chloroform. 
Q u a n t i t a t i v e  e s t ima t ion  of cor t icos tero ids  sepa ra t ed  in th is  manne r  was accompl ished by the blue 
t e t r azo l ium me thod  of CHEN t'l al.  ~ as modified by  MADER 
AND BUCK s, us ing  desoxycor t i cos te rone  as s t andard ,  and  
by u l t r av io l e t  absorp t ion  at  -'4 o n W. 
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The resul ts  of two typ ica l  e xpe r im e n t s  showing  net  fo rmat ion  of reduc ing  cor t icos tero ids  are 
s u m m a r i z e d  in Table  [. The presence of ACTH in the m e d i u m  did not s t i m u l a t e  format ion  of cortico- 
steroids,  conf i rming the findings of others.  The ra te  of cor t icos tero id  p roduc t ion  in the  comple te  
sys tem is shown in Fig. t. The in i t i a l  ra te  of p roduc t ion  is very  high, corresp~mding to abou t  5.5 ~, 
i t~ rag  N/h dur ing  the first 3 ° minutes ,  bu t  decreases r a p i d l y  to a lmos t  zero fit the  end of 2. 5 hours.  
The fo rma t ion  of cor t icos tero ids  did not  require  the  add i t ion  of n ico t inamide ,  Mg ++, A T P ,  DPN, 
or ace t a t e  a l though  those con l t ' l l i n e i l t s  a r e  known to be necessary for n lax in lun l  ra tes  of cholesterol  
b iosyn thes i s  from- ace ta te  in homogena tes  4. Omiss ion  of fumara t e  reduced cor t icos teroid  produc t ion  
by  abou t  60 % and resul ted  in a very  rap id  drop in the  r e sp i r a to ry  rate, the in i t i a l  ra te  never  being 
m a i n t a i n e d  for more than  J5 minutes .  In the presence of fumara te ,  r esp i ra t ion  r emained  l inear  for 
a t  least  two  and one-half  hours. Omiss ion  of ace ta te  decreased respi ra t ion ,  bu t  did not  affect cortic~ 
s te ro id  p roduc t ion .  

The cor t icos te ro ids  formed were c h rom a tog r a phe d  on paper  us ing the  sys t em descr ibed by 
PECHET 9, and were located by absorp t ion  of l igh t  a t  24 ° nv~ u~ and by reduct ion  of t r ipheny l  te t ra -  
zol ium chlor ide (TPTZ) u.  The IQ.- values  of the cor t icos tero ids  formed were coinparcd with those 
of a u t h e n t i c  samples  of known compounds .  Iu two ins tances  iden t i f ica t ion  was verified by lneans  
of the  fluorescence produced  by sp ray ing  the papers  wi th  phosphor ic  acicP a. in  th is  way net  format ion  
of cor t icos terone  and 17-hydroxycor t i cos te ronc  in the homogena tes  was establ ished,  the fi)rmer in 
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a m o u n t s  g rea te r  t h a n  the  la t te r .  In  add i t ion ,  two as ye t  un iden t i f i ed  compounds ,  p r e s u m a b l y  
steroids,  were regu la r ly  p roduced  by  the  homogena tes .  The first was a less po la r  subs t ance  t h a n  
cor t icosterone,  which  absorbed  a t  24o m/* bu t  did not  reduce TPTZ;  the  second showed an R F 
i n t e r m e d i a t e  be tween  those  of cor t icos terone  and I7 -hydroxycor t i cos te rone ,  absorbed  a t  240 m/~, 
and  reduced  TPTZ.  

Un i fo rmly  label led  radio-choles terol  (specific ac t iv i ty ,  680o c.p.m./mg) was  i so la ted  from r a t  
l iver  slices, fol lowing i n c u b a t i o n  wi th  ca rboxy l - l abe l l ed  14C-acetate. The label led  choles terol  was  
i n c u b a t e d  wi th  adrena l  homogena t e  as follows: 9-5 mg  and 4-5 mg were spread,  in a th in  layer,  
across the  bo t t om of two  flasks to  which  were added  io  ml and  5 ml of honlogenate ,  r e spec t ive ly ;  
for the  th i rd  flask 5 mg of labeled cholesterol  were dissolved in a few drops of acetone, and  honlo-  
genized w i t h  the  comple te  i ncuba t ion  medium.  All th ree  vessels were gassed wi th  oxygen and the  
i ssu ing  carbon d iox ide  from the  th ree  flasks t r a p p e d  in a lkal i  and p rec ip i t a t ed  as BaCO a, which 
was found to be rad ioac t ive .  

C h r o n l a t o g r a p h y  of the  e x t r a c t s  showed r a d i o a c t i v i t y  p resen t  in spots  cor responding  to cort ico-  
s terone and 17-hydroxycor t icos terone ,  as well as in the two o ther  spots  cor responding  to the  two 
unident i f ied  s teroids  which possessed the  cha rac te r i s t i c s  descr ibed above. E l u t i on  of the  spots  
v isual ized by a l )sorpt ion at  24o m M and d e t e r m i n a t i o n  of the  r a d i o a c t i v i t y  con ta ined  there in  
accounted  for abou t  2/3 of the a c t i v i t y  p resen t  in the  e x t r a c t  used for ch roma t og raphy .  Areas  of 
the fil ter paper  s t r ip  which  showed no absorp t ion  a t  24o roll con ta ined  no r ad ioac t ive  substances .  
Ne i the r  the so lvent  f ront  nor the  spot  of or ig in  were rad ioac t ive .  Table  I I  represents  a ba lance  
sheet  for the  u t i l i za t ion  of the labeled cholesterol .  I t  is seen t h a t  a large f ract ion of the degraded  
cholesterol  was conver ted  in to  C2104, C210~, and  C210 ~ s tero ids  (c/.13). 

T A B L E  I I  

BALANCE SHEET 

Tota l  r a d i o a c t i v i t y  of cholesterol  added  to  sys t em 
Tota l  r a d i o a c t i v i t y  of r e sp i r a to ry  CO 2 
Cholesterol  e q u i v a l e n t  of labeled CO 2 formed 
Tota l  r a d i o a c t i v i t y  of cor t icos te ro ids  in aqueous  phase  (see text )  
Tota l  r a d i o a c t i v i t y  i so la ted  from c h r o m a t o g r a m  
Convers ion of choles terol  u t i l ized  to  C2104, C210~, C2106 s te ro ids  

I29,2oo/e.p.m. 
432/c.p.nl.  

2,592/c.p.m. 
9oS/c.p.m. 
650/c.p.nl.  

44 % 

I t  is concluded  t h a t  homogena te s  of adrena l  g lands  i n c u b a t e d  as descr ibed are capable  of con- 
ve r t i ng  cholesterol  to  eor t icosteroids ,  a t  least  p a r t  of the  side cha in  being oxidized  to CO 2. When 
s imi la r  e x p e r i m e n t s  were carr ied  out  wi th  carboxyI- labe led  14C-acetate in the  m e d i u m  ins tead  of 
labeled cholesterol ,  no r a d i o a c t i v i t y  could be de tec ted  on the  c h r o m a t o g r a m s  or in the  cholesterol  
isolated from the medium.  The presence of ACTH in the  m e d i u m  did not  affect any  metabo l ic  pa th -  
ways  inves t iga t ed .  

This  i n v e s t i g a t i o n  was suppor t ed  in p a r t  by g ran t s  from the  U.S. Publ ic  H e a l t h  Service and 
the N u t r i t i o n  Founda t ion ,  Inc. The au tho r s  wish to t h a n k  Drs. ROBERT G. I,ANGDON and ALFRED 
M. BONGIOVANNI for helpful  discussion.  
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