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SC 2234 
The isolation of squalene from human brain 

In  1959 NICHOLAS AND THOMAS z gave evidence for the presence of squalene in ra t  
brain after  inject ing in t racerebral ly  sodium [2-t4C]mevalonate into the  animal.  More 
recently,  HONEGGER a indicated its presence in brain tissue of multiple-sclerosis 
pat ients  and normals by  means  of th in- layer  chromatography.  However ,  addit ional  
proof of ident i ty  remained to be done. JATZKEWITZ AND MEHL a ment ion  also this 
hydrocarbon as a brain substance. 

In  this paper  we give a report  on the isolation and identif ication of squalene 
from human brain. Adult  human brains were obtained post-mortem as soon as possible 
after  death  from cases in which there  had  been no pathological  changes. 

Two whole brains (about 2.5 kg) were freed from blood and meninges under 
running tap-water ,  minced in a War ing  blendor and exhaus t ive ly  ex t rac ted  wi th  cold 
acetone. The combined ext rac ts  were evapora ted  in vacuo to dryness and  the  residue 
crystall ized from methanol .  In  this manner  a great  par t  of cholesterol was removed 
from a mixture.  The filtrate was freed of solvent in vacuo, the  semicrystall ine residue 
dissolved in light pet roleum (30-5 o°) and chromatographed on ac t iva ted  alumina.  
Each fraction was tested for squalene by  paper  chromatography.  The l ight pe t ro leum 
eluates (Fractions 1-6) showed a negat ive  react ion and were discarded. The first 
benzene eluates (Fractions 7-12) were squalene posi t ive and gave a viscous oil 
(880 mg) which still contained a considerable quan t i ty  of cholesterol. Therefore,  i t  
was dissolved in hexane and rechromatographed on Florisil  (6o/Ioo mesh, Floridiu 
Company,  Tallahassee, Florida) using the  technique described recent ly  by  CARROLL 4. 
A typical  exper iment  is presented in Fig. 1. A sample of 92 mg of the  oily product  
was put  on Iz-g  columns of Florisil. An unidentified substance or  mix ture  of sub- 
stances (Area I), squalene (Area 2) and cholesterol (Area 3) were successively e la ted 
wi th  hexane (3 ° ml), 5 % diethyl  e ther  in hexane (3o nil), 15 % diethyi  e*.ner in 
hexane (25 ml) and 25 % die thyl  e ther  in hexane (25 ml) respectively.  Only Fract ions  
8-13 were squalene posit ive.  Approx.  13 nag of the  highly purified hydrocarbon were 
isolated from this run. Thus, the  clean-cut separat ion of squalene from other  lipide 
classes could be effected. 
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The proof of ident i ty  for squalene was unambiguously presented  on basis of 
following da ta :  (a) A known mixture  of both  au thent ic  squalene and cholesterol 
behaved similarly on Florisil columns as a mixture  from brain;  (b) Chromatograms 
on W h a t m a n  No. I filter paper  impregnated  with silicic acid, solvent ~ystemS, 6 di- 
isobutyl  ke tone - - ace t i c  a c i d -  water  (40:25:5, v/v) showed a sing',e spot (R~, 0.93 ) 
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Fig. I. Separation of a mixture of acetone-soluble brain lipids (92 rag) on a i2-g column of Florisil. 
5-ml fractions were collected. 

a f ter  exposare  to  iodine vapors~, s corresponding to tha t  of the  au thent ic  squalene 
which was run side by  side. (c) A specimen of the  brain hydrocarbon was conver ted 
to t he  hexahydrochlor ide  9, which was identical  wi th  the au thent ic  squalene der ivat ive  
wi th  regard  to  the  mel t ing point  (IZO ° wi th  softening at  lO8°), crystal  shape and 

infrared spec t rum.  
Al though the  procedure described is not  ent i rely suitable for quant i ta t ive  work, 

the  amoun t s  of squalene present  in adult  human  brain would appear  to  correspond 
to  5 ° /~g/g  of fresh wet  tissue. NICHOLAS AND THOMAS I gave a value of 29 vg squalene/g 
of fresh adul t  rat  brain,  as de te rmined  colorimetrically by  a modified SOB~L method  1°. 
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