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( 6 0 : 2 0 : 0 . 4 )  on  d e v e l o p m e n t  gave a spot  wi th  
the  same Rf as m e t h y l  l i t hocho la te .  

Gas l iquid c h r o m a t o g r a p h y  (GLC) of  this  
mater ia l  showed  several peaks,  one  of which  
had  the  same r e t e n t i o n  t ime  as m e t h y l  l i tho-  
chola te  in two sys tems (3% QF-1 and  1.5% 
SE-52 on  Gas C h r o m  Q);  relat ive r e t e n t i o n  
t imes  of  2 .06 (relat ive to  choles tero l -5 .2  min)  
and  1.10 (relative to c h o l e s t e r o l - l l . 4  ra in)  
respect ively.  GLC cond i t ions  were:  for  3% 
QF-1,  c o l u m n  t e m p e r a t u r e  240 C, for  1.5% 
SE-52, c o l u m n  t e m p e r a t u r e  220 C; for  b o t h  
co lumns ,  de t ec to r  270  C, and  f lash hea t e r  
270 C. The  carrier  gas was n i t rogen  at a f low 
rate  of  40  ml /min .  The  co lumns  were 2 m in 
l eng th  w i th  4 m m  i.d. I t  has previously  been  
s h o w n  t h a t  l i thocho l ic  acid m e t h y l  ester  can be  
separa ted  f rom the  re la ted  i somers  on  QF-I  and  
on  a p h e n y l - c o n t a i n i n g  phase  (5). E x a m i n a t i o n  
of  the  m e t h y l a t e d  f r ac t ion  by  GLC mass 
s p e c t r o m e t r y  revealed t h a t  the  peak  wi th  a 
r e t e n t i o n  t ime  equiva len t  to  a m e t h y l  l i tho-  
chola te  s tandard  (13 .3  min)  had  a s p e c t r u m  
wi th  major  peaks  at M/e 372  (M-18),  357  (M- 
[18 + 15 ] ) ,  3 1 8 , 2 5 7  (M- [18 + 1 1 5 [ )  and  215.  
GLC-mass  s p e c t r o m e t r y  cond i t i ons  o n  LKB 
9000  were:  co lumn t e m p e r a t u r e  223 C, flash 
hea te r ,  268 C, molecu la r  separa to r  258 C, and  
he l ium f low 30 ml /min .  The  co lumn  was a 1.5% 
SE-52 c o l u m n  2 m in l eng th  wi th  4 m m  i.d. The  
f i l ament  t e m p e r a t u r e  was 270 C and  the  
ioniz ing  b e a m  was at 70 ev. Spec t ra  of  the  com- 
p o u n d  f rom EAE guinea pig bra ins  (1) ,  a l i tho-  
cholic  acid s t andard ,  and  the  h u m a n  MS bra in  
are s h o w n  in Figure  1. The  spect ra  of  the  MS 
mater ia l  is similar to  t h a t  of  the  o the r s  shown  
and  also to o the r  pub l i shed  spectra  (6).  

The  iden t i f i ca t ion  of  l i thocho l ic  acid in  the  
EAE bra ins  of guinea pigs and  h u m a n  mul t ip le  
sclerosis bra in  raises the  ques t ion  of  i ts  origin.  
E x p e r i m e n t s  are u n d e r w a y  in our  l a b o r a t o r y  to  
d e t e r m i n e  w h e t h e r  n o r m a l  or EAE bra in  t issue 
possesses the  capaci ty  to  fo rm this  or similar 

bile acids f rom choles tero l .  It is also possible 
t ha t  l i thocho l ic  acid and  o t h e r  re la ted  acids are 
p resen t  in n o r m a l  b ra in  t issue,  bu t  in concen-  
t r a t ions  m u c h  smaller  t h a n  those  f o u n d  in 
diseased tissue. F u r t h e r  work will also be 
d i r e c t e d  toward  es tabl i sh ing the  precise 
l oca t ion  of  the  acid w i t h i n  the  tissue. It has  no t  
been  possible to  e x t i m a t e  the  quan t i t y  of  l i tho-  
cholic  acid present  in t he  spec imen  examined .  

S. H. M U J T A B A  N A Q V I  1 
R O B E R T  B. R A M S E Y  
H. J. NICHOLAS 
St. Louis  Univers i ty  School  of  Medicine  
St. Louis,  Missouri  63104  

1On leave from the Pakistan Atomic Energy Com- 
mission when this work was conducted. 

ACKNOWLEDGMENTS 

Supported by National Institute of Health Grant 
NB-06011. R. T. Aexel assisted in the GLC and mass- 
spectrometer analyses, which were supported by NIH 
Grant AM-09992. W. W. Tourtellotte, University of 
Michigan Medical Center, provided the formalin-fixed 
coronal sections. 

REFERENCES 

1. Nagvi, S. H. M., B. L. Herndon, M. T. Kelley, V. 
Bleisch, R. T. Aexel and H. J. Nicholas, J. Lipid 
Res. 10:115 (1969). 

2. Willmon, T. L., Ann. N.Y. Acad. Sci. 122:1 
(1965). 

3. Roizin, L., and L. C. Kolb, '"Allergic' Encephalo- 
myelitis," Edited by M. W. Kies and E. C. Alvord, 
Jr., Charles C. Thomas, Springfield, 1959. 

4. Palmer, R. H., Report to the U.S. Atomic Energy 
Commission, ACHR-1000-42, Clearinghouse for 
Federal Scientific and Technical Information, 
1967. 

5. Elliott, W. H., L. B. Walsh, M. M. Mui, M. A. 
Thorne and C. M. Siegfried, J. Chromatog. 44:452 
(1969). 

6. Ryhage, R., and E. Stenhagen, J. Lipid Res. 1:361 
(1960). 

[Received F e b r u a r y  26, 1970] 

Pancreatic Lipolysis of Enantiomeric Triglycerides 1 
ABSTRACT 

Pancrea t ic  lipase h y d r o l y z e d  f a t t y  acids 
in equ imola r  quan t i t i e s  f r o m  the  sn-1- and 
3-pos i t ions  of  th ree  s y n t h e t i c  e n a n t i o m e r i c  
t r iglycerides,  two of  wh ich  could  m a k e  a 
racemic  pair. The  monog lyce r ides  f r o m  

digest ions  of  five e n a n t i o m e r i c  t r iglycerides  
were at  least  99% represen ta t ive  of  t he  2- 
pos i t ion .  The  data  c o n f i r m  tha t  panc rea t i c  
lipase did no t  d i s t inguish  be tween  the  sn-1- 
and 3-posi t ions  and  t h a t  wi th  these  trigly- 
cerides pancrea t i c  l ipolysis  can be used to  
help  es tabl ish  s t ruc ture .  

1Scientific contribution No. 419 Agricultural As par t  of  the  p r e p a r a t i o n  of  some c ryp to-  
Experiment Station, University of Connecticut, Storrs. active t r iglycer ides  for  inves t igat ing a m e t h o d  
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TABLE I 

Fatty Acid Composition of Intact Triglycerides and of Monoglyceriqles and 
Free Fatty Acids Derived From Pancreatic Lipolysis of Enantiomeric Triglycerides 
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Intact triglyceride Monoglyceride Free fatty acids 

Triglyceride 16:0 18:0 18:1 16:0 18:0 18:1 16:0 18:0 18:1 

Mole % 

18:1-18:1-16:0 a 33.0 --- 67.0 Trace --- 99+ 48.3 --- 51.7 
18:1-16:0-16:0 67.6 --- 32.4 99+ --- Trace 48.0 --- 52.0 
1 6 : 0 - 1 6 : 0 - 1 8 : 1  68.0 --- 32.0 99+ --- Trace 49.4 --- 50.6 
16:0-18:0-18:1 33.1 33.3 33.6 0.3 99.4 0.3 --- b --- 
18:1-18:0-16:0 33.1 34.2 32.7 Trace 99.5 0.5 --- b --- 

aTriglycerides are numbered 1,2 and 3 from left to right in sn nomenclature; 18:1-18:1-16:0 would be 
sn-glycerol- 1,2-dioleate- 3-palmitate. 

bNot done. 

o f  s t e reospec i f i c  analysis (1),  posi t ional  
integri ty  was de t e rmined  by pancreat ic  l ipoly- 
sis. Al though  pancreat ic  lipase is k n o w n  no t  to  
be s tereospecif ic  (2,3),  very few data are avail- 
able on  the  pancreat ic  l ipolysis of syn the t i c  
enan t iomer ic  tr iglycerides.  

The tr iglycerides used as substrates  were 
s n - g l y c e r o l -  1 , 2 - d i o l e a t  e - 3 - p a l m i t a t e  
( 1 8 : 1 -18:1-16:0) ,  sn-g lycero l - l -o lea te-2 ,3-d i -  

palmi ta te  (18: 1-16:0-16: 0), sn-glycerol- 1,2-di- 
p a l m i t a t e - 3 - o l e a t e  (16 :0 -16 :0 -18 :1 ) ,  sn- 
g l y  c e r o l - l - p a l m i t a t e - 2 - s t e a r a t e - 3 - o l e a t e  
(16 :0 -18 :0 -18 :1 )  and sn-glycerol- l -oleate-2-  
s tearate-3-palmita te  (18:1-18:0-16:0) .  These 
were made  by s tandard  procedures  (4) f rom 
sn-3-acetone glycerol (5). The pur i ty  of  the  
in te rmedia te  1,3-diglycerides,  de t e rmined  as 
descr ibed by Sampugna and Jensen (1) was 
close to  99%. The pancreat ic  lipolysis proce-  
dure and recovery and analysis of the l ipolysis 
p roduc t s  have been descr ibed (1). 

Compos i t iona l  data  for  the  monoglycer ides  
and in three cases, the free fa t ty  acids are given 
in Table I. The free fa t ty  acids were hyd ro lyzed  
f rom posi t ions  sn-1- and 3- in close to  equi- 
molar  quant i t ies ,  the re fore  pancreat ic  lipase did 
not  d i f ferent ia te  be tw een  the two posi t ions and 
earlier f indings are conf i rmed  (2,3).  Since this 
was the  case wi th  b o t h  enan t iomers  of  a 
r a c e m i c  p a i r  ( 1 8 : 1 - 1 6 : 0 - 1 6 : 0  a n d  
16:0-16:0-18:  1) compos i t i on  of  the fa t ty  acids 
was no t  involved. The monoglycer ides  were 
more  than  99% representa t ive  of  the 2-posi t ion.  
The presence  of  monoglycer ides ,  is, in itself,  
p r o o f  tha t  pancreat ic  lipase is no t  s tereospeci f ic  
because a s tereospecif ic  lipase would hyd ro lyze  

ei ther  the  sn-1- or 3-posi t ion only,  leaving a di- 
glyceride and no monoglycer ide .  
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