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Isolat ion and ident i f icat ion  of  lysoleci th in  f r o m  l ipid ex t rac ts  
of  n o r m a l  h u m a n  s e r u m  

2 0 0 ~  . 

The major  phospholipids of h u m a n  p lasma  e luted from silicic acid columns were 
recent ly reported by HIRSCH AND AH-O.ENS 1 to be cephalins, lecithin, and  sphingo- 
myelin in tha t  order. Pltl].LIPS 2, a has repor ted the  isolation of lysoleclthin from h u m a n  
serum using the  silicie acid c h r o m a t o g r a p h y  technique of I.E~L RHODES AND STOLI. 4. 

Silicie acid columns were prepared according to the  specifications of HrRscrI 
AND AHRENS x and  ma in t a ined  a t  25 ° for all runs. Serum was ex t r ac t ed  wi th  z o  vol. 
z :x (v/v) ch loroform-methanol ,  washed wi th  dist i l led water ,  evapora ted  to dryness  
under  nitrogen,  and applied to columns in pet roleum ether.  Omission of the  wate r  
washing,  storage of serum or the lipid ex t rac t s  up  to one week at  4 °, or the  use of 

siliconized glassware did not  affect the results.  The 
recovery of l ipid phosphorus  from the  ex t rac t s  was 
88.z-97.2 %. Glycerides and  free and  esterified 
cholesterol were e lu ted with 15o ml d ie thy l  ether.  

Fig. x shows the  three peaks ob t a ined  b y e l u t i o n  
of the  phosphol ipids  wi th  500 ml  i :4 (v/v) chloro- 
f o r m - m e t h a n o l  when 36e-drop fract ions were col- 
lected us ing an au toma t i c  f rac t ion  collector. The  
recovery of to ta l  l ipid phosphorus  was from 9o-zox%.  

0 5 | 0  15 20 25 30" 35 
Tube ~urnber- 

Fig .  I .  Sit icic a c i d  c h r o m a t o g r a p h y  of  p h o s p h o l i p i d  f r o m  
z 5 m l  n o r m a l  h u m a r t  s e r u m .  C h l o r o f o r m - m e t h a n o l  (] :4, v / v )  
as  e l u a n t  w i t h  3 6 e - d r o p  f r a c t i o n s .  P e a k  I,  p h o s p h a t i d y l -  
e t h a n o l a m i n e  + p h o s p h a t i d y l s e r i n e l  P e a k  I I ,  l e c i t h i n  + 

s p h i n g o m y e l i n ;  P e a k  l II, l y s o ] ¢ c i t h i n ,  

Peak I showed the presence of glycerol 5, a n inhydr in-pos i t ive  reaction,  and  the 
absence of choline e. The carboxyl ic  acid e~ter~/phosphorus s rat io was 2.Ol. Paper  
ch roma tog raphy  iv_ three solvent sys tems ~-t* revealed the  presence of phospha t idy l -  
e thanolamine  and  phosphat idylser ine.  These could be separa ted by  elution of the  
column wi th  2o0 ml 7:x (v/v) eh loroform-methar to l  followed by  2oo ml 4 : I  (v/v) 
chloroform-methaalol.  The Peak  I mater ia l  represented 6. 4 % of the tota l  lipid phos- 
phorus  and  was present  to the ex ten t  of o.63 mg P/zoo ml serum. 

Peak  I I conta ined  glycerol, bu t  was negat ive  to n inhydr in .  The carboxylic  acid 
es ter /phosphorus  r a tm was t .57 a n d  the  chol ine/phosphorus rat io was o.73. In f ra red  
spectra showed bands  (z7xo, x625, 1535, 146o and  IXTO cm-X) which were compat ib le  
wi th  lecithin ( I7 io ,  146o, Iz7o cm -t) and  sphingomyelin (1625, z535, *46o cm-X). Bo th  
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sphingomyel in  and  lecithin were present  in p~.per ch roma tog rams  of Peak  II  mater ial .  
Since sphingomyel in  did not  give a carboxyl ic  es te r  react ion by  the m e t h o d  of 
RAPPORT AND ALONZO v, the  leci thin con ten t  was e s t ima ted  to  be 78.5 % of the  peak  ! I  
phosphorus  a nd  sphingomyel in  to  represent  21.5 ?g- On this basis, lecithin had  a 
ca tboxy l i c  es ter /phosphor 'ds  ra t io  of 2.oo and a chol ine /phosphorus  ratio of 0.93. 
Leci th in  thus  represen ted  66. 4 % of Hie to ta l  phosphorus  or  6.54 mg P/xoo  ml serum, 
and  sph ingomyel in  cons t i t u t ed  18 . 4%  of the  to ta l  phosphorus  or  1.79 mg P / I o o  
ml serum,  

The  Peak  I i i  mater ia l  con ta ined  glycerol  bu t  wins n inhydr in -nega t ive .  The  
ca rboxy l ic  e s t e r /phosphorus  rat io  was I . i i  ~nd the  chol ine /phosphorus  ra t io  was 
x , i  7. The  mate r i a l  was hemoly t i c  to  2 ml of a 1 %  suspension of washed human- r ed -  

' b lood cells in isotonic saline in an a m o u n t  of O.OLO t, mole. Pape r  c h r o m a t o g r a p h y  
revea led  a spot  wh i ch ' had  the  same mobi l i ty  as tile mater ia l  p roduced  by  the  ac t ion  
of pancrea t i c  phosphol ipase  A xe on syn the t i c  lecithin or on the  peak  I I  mater ia l .  
Peak  I I I  was res is tant  to  the  ac t ion  of phosphol ipasc  A. The in f ra red  spec t rum was 
s imilar  t o  a leci thin s t a n d a r d  with the  excep t ion  of a m a r k e d  e levat ion  of the  1355 mtz 
peak.  This  is suggest ive of a free h y d r o x y l  group.  T h e  Peak  I I I  mater ia l  was identif ied 
as lysoleci thin and  represen ted  8.9 % of the  to ta l  lipid phosphorus  or o.88 mg P /zoo  ml 
serl lm. 

B y  gas-l iquid pa r t i t i on  c h r o m a t o g r a p h y  the  f a t t y  acid composi t ions  of ttle 
leci thin a nd  lysoleci thin  were de te rmined .  The  f a t t y  acids of leci thin were 53.4 % 
s a t u r a t e d  and  46.6 % u n s a t u r a t e d  while the  f a t t y  acids of lysoleci thin were 76.5 % 
s a t u r a t e d  a n d  ~-3-5 % u n s a t u r a t e d .  

The  au tho r s  are  gra te fu l  to  Dr. Leopold  May, The  Psych ia t r i c  ins t i tu t e ,  Univer -  
s i ty  of Mary land ,  Ba l t imore ,  for pe r f o rm ance  of inf rared analyses.  

This  inves t iga t ion  was s u p p o r t e d  in pa r t  by  a con t r ac t  between the  Office of 
Nava l  Research,  D e p a r t m e n t  of the  Navy ,  and  Sinai Hospi ta l ,  N O N R  2424(ox); 
and  b y  U.S, Publ ic  H e a l t h  Gervice Gran t  A. 18o8. 
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