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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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2-acetylaminofluorene is a major metabolite in the rat of the carcinogen 2-acetyl- 
aminofluorene 4. Subsequent studies s on the metabolic fate of this new metabolite 
have shown that while it yields the same urinary metabolites given by 2-acetyl- 
aminofluorene 6 it gives rise to 3 to 4 times as much i-hydroxy-2-acetylaminofluorene 
and less of the other phenolic metabolites than does the parent amide. This suggested 
that the N-hydroxy derivative may rearrange in  vivo to form the I-hydroxy derivative, 
possibly in a manner analogous to the rearrangement of arylhydroxylamines to 
phenolic amines in acid 7. Data in support of this hypothesis are presented herein. 

Adult male albino rats, 8-weeks old, were fed 0.03 % of 2-acetylaminofluorene 
in a purified diet for 6 weeks to produce the liver changes which insure the excretion 
of the N-hydroxy derivative when the parent amide is fed ~. The rats were then fed 
the purified diet alone for 6 days to permit metabolites of the amide to disappear 
from the urine. Each rat was fed a mixture (equimolar) of 0.97 mg E9-14C!-2-acetyl - 
aminofluorene (2.IO G counts/min//xmole) and 1.o 4 mg of unlabeled N-hydroxy-2- 
acetylaminofluorene in I g diet. Tile urine was collected for the next 6 h. Following 
the procedures of V~rEISBURGER et al. 8 the urinary metabolites were released enzymi- 
cally from their conjugates, extracted with ether, and separated chromatographically 
on a silicic acid column with cyc lohexane - t e r t . -bu tano l -ace t i c  acid-water (18 : 2 : 2 : I, 
v/v/v/v). This yielded satisfactory samples of the N-, 5-, and 7-hydroxy derivatives 
of 2-acetylaminofluorene. A band containing a mixture of the N-, I-, and 3-hydroxy 
derivatives was resolved by descension chromatography on Whatman No. I paper 
with the above solvent mixture after the paper had been thoroughly extracted with 
this solvent mixture. The compounds were eluted from the paper with ethanol. The 
absorbancy ratios of the spectra of the various eluates were in good agreement with 
the corresponding values for the authentic derivatives measured under the same 
conditions. The eluates were plated onto aluminum planchets from ammoniacal 
ethanol solutions and the radioactivities were determined in a gas-flow end-window 
Geiger counter. As shown in Table I the I-hydroxy derivative had only about one- 
fourth the specific activity of the other phenolic metabolites. The specific activities 
of the urinary 2-acetylaminofluorene and N-hydroxy-2-acetylaminofluorene are 
consistent with the fact that these compounds are interconvertible to some extent 
iu  vivo 5. Previous work s has also shown that the precursor of all the hydroxy deriv- 
atives is a compound which retains the acetyl group of the administered parent 
amide. 

T A B L E  I 

DISTRIBUTION OF RADIOACTIVITY IN URINARY METABOLITES AFTER ADMINISTRATION OF A 
MIXTURE OF [914C~-2-ACETYLAMINOFLUORENE AND UNLABELED 

N-HYDROXY-2-ACETYLAMINOFLUORENE TO RATS 

Spec i f i c  a c t i v i t y  of  a d m i n i s t e r e d  1~914C]-2-acetylaminofluorene = 2- lO 6 c o u n t s / m i n / # m o l e .  

Specific activity Urinary metabolitc (counts/min]~mvle) 

2 - A c e t v l a m i n o f l u o r e n e  0.78-  lO 6 
N - h y d r o x y -  2 - a c e { y l a m i n o f l u o r e n e  o. 60 .106  
I - h y d r o x y - 2 - a c e t y l a m i n o f l u o r e n e  o .4o.  lO 6 
3 - h y d r o x y - 2 - a c e t y l a m i n o f l u o r e n e  i .2. i o 6 
5 - h y d r o x y - 2 - a c e t y l a m i n o f l u o r e n e  1-7" 1°6 
7 - h y d r o x y : 2 - a c e t y l a m i n o f l u o r e n e  1.8- I o  s 
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These results demonst ra te  tha t  in the rat  the ~-hydroxy recta bo]Jtc of ~-a<.'ety]- 
aminofluorene arises largely, if not entirely, from tlle N-hydroxy  m,. t~ff)o]Jte, '-,~,hercas 
the 5- and 7-hydroxy derivat ives come largely, if not exclusive]f,  Jro~> t]> [3artrJl 
anride. The in termedia te  ac t iv i ty  of ti~e 3 - h y d r o x  3. metabo]i te  indJcatc:s tha t  some of 
this o-hydroxv der ivat ive is d e r h e d  from tile N-hydroxy  metaboiJte.  T]." ~.:, ':-hi!e 
hydroxyla t ion  at  the tiara site (7-) and certain of the oe'~ho sites (3-; ::;-) a p p ; . u e r i t l y  in- 
volves a direct attac]~ at  these rilqg posJtJoP,  s b v  ; tctivated oxy~e~f ~, hy<Jro)¢y!at-Jo~ 
of the other  or~#o sJi((r--)  apparen t ly  Jn\olves the intermediary forn~afJor~ "~:ip.d 
rear rangement  of the N.-bydroxv derJv~ti-:e, p robab ly  ",:is. the corT:e~:p<;~clJng o-q~in.:>- 
limide (cf. ref. 3). 
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A specific synthetic polypeptide antigen 

All the specific antigeJls described till now are either natural  substances (protein,s, 
polysaccharides) ol- are derived from them b y  chemical modificaiion. The large 
number  of repor ted f~ilu.~es to detect  antibodies against  va t%>:  s3nihet ic  i-JonTio- 
polymers  of g-amino acids suggests tha t  tl~e polymers  studied a;:e at  the n~,os{ vev\7 
weak antigens ~. Out  of tens of synthet ic  polypept ides  invest igated by S>,.;~¢.,~>",- 
et a12-, a only one par t icular  sample of poly-J.-glulamic acid and a muitichaJn copolymer  
of glutaraic acid, ieucine, glycine and ]ysine were reported to be an t igenic  T I n  al~li. 
bodies formed did not precipi tate  with the homologous synthet ic  poiypeplides,  but  
cross-reacted with related polypept idyl  a lbumins as well a.s wJlh "LtrJou:: 0.nreiat:ed 
proteins. The synthetJe polypeptides did not inhibit precipJtin ~-eactJons betwee~ 
their  antisera and proteins. _~JAUPJLR dg al. a repor ted recently t l ~ t  antibodies !-o 
linear copolvmer  of glutamic acid and lysine could be detected ] )y  passi~-e cu*aneous 
anaphylaxis ,  bu t  nof~ by the precipitin reaction. Only tohacco-l~,osaic-virus proteir~ 
inhibited the a.nap]ly]axJs reactJoJ1. 


