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The isolation of a new complex lipid: 

tr iphosphoinosit ide f rom ox brain 

By solvent fractionation FOLCH 1 prepared from ox brain a phospholipid which he 
designated diphosphoinositide and which consisted in its simplest composition of 
one molecule each of inositol, glycerol and fat ty acid together with two molecules 
of phosphoric acid. After short acid hydrolysis its main phosphorus-containing 
product was found to be inositol-m-diphosphate. Recently a similar diphosphoinositide 
fraction from brain was shown to yield three spots on a paper chromatogram 2. 

FOLCH AND LEBARON 3-5 also described a complex inositol-containing phospha- 
tido-peptide which was extracted from lipid-free trypsin-digested brain material 
with acidified solvent. This contained phosphorus and inositol in the molar ratio 
2.7: I, a sphingosine-like substance, fat ty acid, and abundant nitrogen, mainly in 
the form of peptide-linked amino acids; it yielded inositol diphosphate on acid 
hydrolysis. 

Recently a new hydrolytic technique 6 has been developed for the quantitative 
examination of the phospholipids in a complex lipid fraction isolated from tissues. 
When this method was applied to lipid extracted from brain tissue by chloroform- 
methanol (2:1, v/v) it failed unexpectedly to give evidence for the presence of any 
inositol-containing phospholipid apart from monophosphoinositide. The reverse was 
true, however, if the tissue was pre-treated with acetone prior to the chloroform- 
methanol extraction. This observation has been made the basis of a method for 
isolating the complex inositide fraction from ox brain, the purification being followed 
by  preparing acid and alkaline hydrolysates of the fractions and examining these 
by  high-voltage ionophoresis and chromatography. 

The brain tissue is exhaustively extracted with chloroform-methanol to remove 
all other lipids, and the residue then extracted with slightly acidified chloroform- 
methanol solvent ~. When the latter extract is shaken with aq. 0. 9 % NaC1 and cen- 
trifuged, the inositide is largely found in the interfacial protein layer. After heating 
this with acetone and ethanol, the protein is all removed and the chloroform-soluble 
inositide is obtained. On adding methanol, a methanol-insoluble fraction is pre- 
cipitated, designated triphosphoinositide A. If the supernatant is now neutralized 
with methanolic NaOH, the main component of the fraction, triphosphoinositide B, 
is precipitated as its sodium salt. 

The sodium salt of triphosphoinositide B is soluble in water and chloroform 
but insoluble in methanol. It  is virtually nitrogen-free. Its simplest composition is 
found to be (fatty acid) G(phosphate)~(glycerol) a(in°sitol) = and this accounts for all 
of the components of the molecule. After brief acid hydrolysis it yields considerable 
diglyceride together with free glycerol, fat ty acids, and a trace of free inositol. Of the 
water-soluble phosphorus-containing components formed, inositol triphosphate has 
been isolated in a yield of 75-80 % ; a compound containing (inositol) x-(phosphate) 2, 
a few per cent of glycerophosphoric acid and traces of inorganic phosphorus 
.comprise the rest of the hydrolysate. The fatty acids on examination by gas 
chromatography have been shown to be a complex mixture with stearic acid, arachi- 
donic acid and a C~2 polyunsaturated acid predominating; palmitic, oleic, linoleic 
acids and another C=0 unsaturated acid are also present. 

A fraction equivalent in composition to the triphosphoinositide A fraction is 
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obtained in much be t te r  yield, by working up the lipids obtaii?ed by  c?~)oroform .... 
methanol  extract ion of ace tone-pre t rea ted  brain tissue. The Folc]~ [ fracldoJff prep~red 
from such an ext rac t  is run through an Amberl i te  IRC z2o colnm,~ ,~:b_icb removes 
cations a n d m o s t  of the contaminat inginorganic  phospha te .The  lipid is tl~en distrib,.~.ed 
in a biphasic system formed from chloroform, ether, ethanol a~d w;~ter. 't'h< product,  
thus separa ted  from contaminat ing  phosphat idyl  serine and monopJ~osp!~oJnositide, 
is insoluble in methane.el. Analysis indicates the simplest  composition gL>: (g]yceroi)~- 
(inositoI)~ (phosphate): /acyl  ester)st. On brief acid hydrolysis,  mo~o.- and digJyceride.~7 
can be isolated from the t-~ydrolysate. The phosphorus-containing hydroly>fis products~ 
are very  similar to ti",ose from tr iphosphoinosi t ide 13 except  teat: more inorganic P 
and less inositol t r iphosphate  are formed. After  ~nild alkaline l-:ydreiy~:is ~ the pro-- 
dominant  phosphorus-containing product  analyses as (glyceroi)~(ino'.-:itoi)~(pbo~:- 
phate) a. 

By  means of a lumina and silicic acid columnsS, ~, monophosphoinosi t ide giving 
the correct analysis has also been obtained from brain lipid e>dr~ct~< Thi~ conlhrn3s 
the recent evidence, obtained b37 cl~romatography, for the existenc<: of t}~is iipid i~. 
brain tissue s, ~, ~. 

The prese~t result~ indicate tha t  as well as n~onophosphoino.~;itide, i)rnin ti~.sue 
contains two tr iphosphoinosit ides which are p robab ly  ,,cry closely relatt:d i~? s t ructure,  
and which are t ight ly  a t tached to brain proteins. No informatioJ~ has yet  bee~ 
obtained regarding the relation of these to diphosphoinosit ide or th~ reiati', e a.]~qount!: 
of the various inositoi-containing lipid.s. 
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A mechanism of orthol-hyclroxylation of a romat ic  amines in vivo 

Several groups ~-a have obta ined da ta  with various species which suggest tha t  separate  
e n z y m e  sys tems  catalyze the p-hydroxyIa t ion  and o-hydroxylat ion of aromat ic  
amines and amides i~ rive. I t  was recently found in this !abora tory  ~-hat i;';-Evdroxy- 
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