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The different acids that have been implicated as precursors of cholesterol can 
be separated by chromatography on a silica gel column. The methods now in use 
for the isolation of these acids are laborious and are restricted to individual mem- 
bers1, 2. Small amounts of these acids added as carriers (ca. 5/,moles) to denaturated 
tissue preparations can be recovered in good yield, thus making the procedure highly 
suitable for the quantitative study of the radioactive acid intermediates on the 
pathway to cholesterol from acetate or other nC-labeled substrates. 

EXPERIMENTAL PROCEDURE 

The procedure employed is a modification of the method of EINNORY, "|'AKFI)A AND (~REEN- 
BERG 3 for the separat ion of short  chain mono and dicarboxylic acids. The column employed, the  
prepara t ion of the silica gel for chromatography  and the eluting solvents are the same as those 
described by  KINNORY, TAKEDA AND GREENBERG a. Tissue proteins are removed by precipitat ion 
with o. i volume of 2 31 perchloric acid instead of recta-phosphoric acid and the excess perchloric 
acid precipitated as the potass ium salt. 

In  order to determine the completeness of tissue acid recovery, the carrier acids are added 
to the sample immediately after the addition of the perchloric acid ra ther  than  just  l)efore chro- 
matography.  After ceutrifugation, the protein precipitate is washed twice with small volumes of 
water  (ca. i ml). The combined superna tan t s  are neutralized to pH 7 by the addition of a few 
drops of 2o% KHCO a and allowed to s tand in a refrigerator. After removing the KCIO 4 bv 
centrifugation the supe rna tan t  solution is adjusted to pH S with dilute NaOH aml evaporated 
to dryness in a heated vacuum desiccator. The residue is acid|tied and dissolved in a min imum 
amoun t  of water. The salts precipitated by the addition of acetone-alcohol (l :2) are removed 
by centrifugation. The superna tan t  solution is again adjusted to pH 8 and evaporated t(~ dryness.  
The residue is then acidified and t)laced ¢m the column for chromatography.  

RESULTS 

With the benzene-ether solvent system of KINNORY, TAKEI)A ANI) (IREENBER(;, 

separate titration peaks are obtained for fi,/~-dimethylacrylic acid (DMA),/3-hydroxy- 
isovaleric acid (HIV), and/3-hydroxy-~-methylglutaric acid (HMG). Acetic acid and 
~-methylglutaeonie acid (BMG) are eluted together in another peak. All of the five 
ac id s  a r e  s e p a r a t e d ,  h o w e v e r ,  if e a r l y  in t h e  f r a c t i o n a t i o n  a m i x t u r e  of  p e t r o l e u m  

e t h e r  (bo i l i ng  r a n g e  3 ° 60") a n d  e t h y l  e t h e r  ( I : I )  is u s e d  in  t h e  s e p a r a t o r y  f u n n e l  

in  p l a c e  of  e t h y l  e t h e r .  T h i s  m i x t u r e  s e r v e s  t o  b r o a d e n  t h e  e l u t i o n  b a n d s . . l u s t  b e f o r e  
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or immediately after the acetic acid is eluted, the above mixture must be replaced 
with lOO% ethyl ether in order to assure the early elution of the fl-hydroxy-fl-methyl- 
glutaric acid. The cis and trans isomers of fi-methylglutaconic acid are also separated 
by this procedure. The chromatogram showing the titration data on a known mixture 
of the five acids separated with this system is given in Fig. I. 
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Fig. I. C h r o m a t o g r a p h y  of m i x t u r e  of known 
acids  added  d i rec t ly  to  si l ica gel column. DMA, 
f l - f l -dimethylacryl ic  acid;  HAc, acet ic  acid;  
BMG, f l -methyl  g lu taconic  acid;  HIV, fl- 
h y d r o x y i s o v a l e r i c  acid;  HMG, fl-hydroxy-fl-  

m e t h y l g l u t a r i c  acid. 
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Fig. 2. C h r o m a t o g r a m  of incuba t ion  of 
CHal4COONa wi th  l iver  slices. Recovery  of 
acids added  to incuba t ion  mix tu re .  Solid line, 

t i t r a t i o n ;  do t ted  line, r ad ioac t iv i ty .  

Fig. 2 shows the titration and radioactivity chromatograms of a sample prepared 
from a homogenate of rat liver slices (1.5 g), which had been incubated with 
CH~14COONa in 4 ml of potassium phosphate buffer (pH 7) containing niacin amide 
(0.03 M) and MgC12 (0.004 M). The figure shows that the radioactivity peaks corre- 
spond to the titration peaks of DMA, HAc, HIV, and HMG. Radioactivity is usually 
observed in DMA, although it is low in this instance. The isolated BMG is often 
radioactive, although not in the sample illustrated here. The activity of HMG is 
generally remarkably high, sometimes approaching that of the recovered acetate. 

Recoveries of carrier acids for a sample experiment are shown in Table I. The 

T A B L E  I 

RECOVERY OF ACID PRECURSORS OF CHOLESTEROL IN PURE SOLUTION 
AND WHEN ADDED TO A TISSUE HOMOGENATE 

,4 B 

Carrier 
acid A mount A mount 

added Recovered added Recovered 
k* equiv. °° it equiv, o 

DMA 4.87 lO 4 4.88 86 
HAc 0.83 98 1.9o 174 
BMG 4.08 96 5.08 63 
H I V  4-98 94 3.98 88 
HMG 5.48 i o i  6.12 250 

Ne/erences  p .  518.  

A. Carriers  added  d i rec t ly  to column.  
B. Carriers  added  to homogena te  and  reisolated.  
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r ecove r i e s  i}bser \ 'ed w h e n  :t k n o w n  acid  m i x t u r e  is a p p l i e d  d i r e c t l \  to  t he  c o l u m n  

are  a lso s h o w n .  Of t he  ac ids  d i s c u s s e d  here ,  on ly  HAc  a n d  H M ( I  wore p r e son l  in 

t he  h o n l o g e n a t t '  s a m p l e  in a m o u n t s  great enough to  be de t ec t ; (h i e  b v  t i t r a t i o n  

w i t h o u t  t he  a d d i t i o n  of c a r r i e r  ac ids .  T h e  25o'!i, r e c o v e r y  s h o w n  f . r  HM( ;  ref lec ts  

t he  p r e s e n c e  of r e l a t i v e l \ '  l a rge  a m o u n t s  of t h i s  ac id  in l iver .  ] ' ;ndogen()us  a ( ' ( ' t a te  

~tnd s u b s t r a t e  a c e t a t e  r e su l t  in h igh  a c e t a t e  r e c o v e r y .  R e c o v e r i e s  ~}1 I,M , a re  o f t e n  

low a n d  i t s  d e s t r u c t i o n  d u r i n g  i so l a t i on  m a y  also c o n t r i b u t e  to  thv  acetat{,  peak .  

In c o n j u n c t i o n  w i t h  t he  s i l ica  gel c h r o n l a t o g r a p h y  of t h e  w a t e r  sohfl)lc ac ids ,  

t h e  n o n - s a p o n i f i a b l e  f r a c t i o n  of an  a l i q u o t  of t h e  s a m e  i n c u b a t i o n  m i x t u r e  can  In. 

c h r o m a t o g r a p h e d  on a l u m i n a  to  i so l a t e  l tC- l abe led  c h o l e s t e r o l  a n d  squa l ene .  T h e  

m e t h o d  is b e i n g  u s e d  to  s t u d y  t h e  s y n t h e s i s  of c h o l e s t e r o l  precurs{ , rs  l m d e r  v a r i o u s  

c o n d i t i o n s  a n d  in v a r i o u s  t i s sue  s y s t e m s .  

S [ 7 MM.k R Y 

\ chromatographic procedure using a silica gel column ix described for the separation ol 
the  proposed acid precursors of cholesterol; namely,/~,/J-dimethylacrylic acid, []-hydroxyisovaleric 
acid, fl-hydroxy-/~-methylglutaric acid, /~-methylglutaconic acid, and acetic acid. The method is 
\ e r v  useful for the isotopic tracer study of the biosynthesis of cholesterol. 

RI;IS I JMI;" 

Les auteurs ddcrivent une mdthode tie chromatographic sur colonne de gel de silice permet- 
(an t  de sdparer les pr6curseurs acides supposds du cholestdrol, ~ savoir, I'acide /;~,~-dimdthyl- 
acrylique, I 'acide/J-hydroxyisovaldrique, l'acide {,¢-hydroxy-~-m6thylglutarique, l'acide fl-mdthyl- 
glutaconique et l'acide acdtique, l.a m6thode rend de grands services dans I'dtude de la biosvnth6se 
du cholest6rol au moyen de marqueurs isotopiques. 

ZIJS.\MMENI;ASSITN{; 

Eine chromatographische Methode fiir {tie Trennung tier vorgeschlagenen sauren Vorg/inger 
yon Cholesterol, an Hand einer Silikagels~iule, wird beschrieben: und zwar handel( es sich dabei 
um fl-fl-Dimethylakryls~ure, [1-Hydroxyisovaleriansi*ure, /~-OH-/~-Methylglutarsgmre, /f-Methyl- 
glutakons/iure und Essigstture. Diese Methode is( von grossem Nutzen fiir das Studium der Bio- 
synthese yon Cholesterol an Hand yon isotopischen Markiersubstanzen. 
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Note added i~l proo/ 
Destruction of BMG is decreased if the protein is precipitated by immersion in boiling water 

rather than by perchloric acid. 


