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Molecular Dynamics and Glyceride Structure 

T HERE IS EVIDENCE that  the aeyloxy groups in the 
na tura l  depot fats  may be distr ibuted in what 

has been termed the 1,3 random, 2 random pa t te rn  
(1).  According to this pa t te rn  the 1- and 3-positions 
in the glycerol moiety are identical and are occupied 
by identical kinds and proport ions  of f a t ty  acyloxy 
groups distr ibuted at random. The 2-positions may  be 
occupied by  the same or a d i f fe ren t  combination of 
aeyloxy groups also distr ibuted at random. I f  the 
combination is the same, the over:all distr ibution is 
r andom;  if different, the over-all distribution is non- 
randonl. 

In  the great  major i ty  of fats  so fa r  examined, if 
not in all fats, the combination of acyloxy groups 
occupying the 2-positions differs in kind, proportions,  
or both f rom tha t  found in the 1,3-positions, 1 part icu-  
lar groups exhibit ing what we will call "speci f ic i ty"2  
for  one or the other location. The over-all distr ibution 
is therefore non-random. The degree of s peeifieity 
may  vary  great ly  f rom one var ie ty  of fat  to another, 
and, usually to a lesser extent, f rom one sample to 
another  of the same variety.  

The kinds and proport ions of the acyloxy groups in 
the 1,3-positions, and the 2-positions, respectively, can 
be found by means of the pancreat ic  lipase hydrolysis  
procedure (1). F rom these data and with 'the assump- 
tion of 1,3 random, 2 random distribution the pereent- 
ages of the six molecular varieties SSS, SUS, SSU, 
IJSU, UUS, and UUU can be calculated correctly on 
the basis of probabili ty,  at least for fats  of the C16- 
Cls chain length var ie ty  (1).  This is the evidence for 
the val idi ty of the 1,3 random, 2 random pat tern.  

Although there is less evidence for their reliability, 
percentage values for individual  tr iglyeerides such as 
t r ipahnit in,  2-palmitodiolein, etc. may be calculated 
in the same way (1). The procedure applies equally 
well to animal and vege~able depot fats. 

I f  the 1,3 randoin, 2 random pattern,  with some 
degree of specific orientation, is as common among the 
na tura l  depot fa ts  as appears  likely, it would be of 
interest and perhaps  profitable to know by what mech- 
anism it becomes established. I t  would seem reason- 
able to expect it to be the same in all varieties of 
organism. One such mechanism will be broadly out- 
lined in the following paragraphs .  

That  the fats  stored in l iving animal tissue are in a 
state of flux is well known. ] 'he subject has been dis- 
cussed by Shorland (2). In  1951, or earlier, Ka r tha  
(3) included a continuous, dynamic,  interchange of 
the acyloxy groups in both animal and vegetable depot 
fats  result ing f rom the reversible action of lipases, as 
pa r t  of a mechanism, based on probabili ty,  by  which 
ordered pat terns  of t r iglyeeride molecules may  be 
formed in vivo. He assumed no preferent ia l  associa- 
tions between acyloxy groups and glyceryl positions. 

1 The  t e r m  " l , 3 - p o s i t i o n s "  denotes the  1- and  3-posit ions joint ly .  I n  
1,3 r andom,  2 r a n d o m  d i s t r ibu t ion  the  p e r c e n t a g e  composi t ion is ident i-  
eal fo r  the  1-, 3-, and  1;3-posit ions.  

2 I t  should be noted t h a t  in 1,3 r andom,  2 r a n d o m  dis t r ibu t ion ,  sped-  
f iei t ies for  the  1-posi t ions will be iden t ica l  w i t h  those for the 3-positions.  
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Stein (4) has indicated that  there is rapid mixing 
of newly synthesized triglyeerides with those already 
present  in the epididymal  fa t  pads of the rat.  Such 
mixing could occur rap id ly  by interesterification, by 
rapid  hydrolysis and resynthesis, or by combinations 
of such processes. Frequent  and repeated migrat ion 
of the aeyloxy groups in depot fa ts  f rom one to an- 
other glyceryl  carbon in the same or another molecule 
would under  the following circumstances result in 
orderly pat terns  of distribution. 

I f  the 1- and 3-positions of the glycerol moiety are 
identical, they will be occupied at any instatft by 
identical kinds and proport ions of acyloxy groups. 
Specific varieties of aeyloxy groups may, conceivably, 
enter  a 2-position more readily than a 1- or 3-position, 
or having entered it may  leave it  less readily. In  
such or similar case they will, at any  instant, occupy 
it in grea ter - than-random proport ions and will ex- 
hibit specificity for that  position. Other groups may 
show a degree of specificity for the 1- and 3-positions, 
and still others may exhibit ilo specificity at all. 

The 1- and 3-positions will 'then, at any instant, be 
occupied by identical kinds and proport ions of aeyl- 
oxy groups. The 2-positions will be occupied by 
another  combination of groups. Those present in 
each position will be distr ibuted therein at random 
provided that  occupancy by ally group of any par-  
t i tu lar  position in a molecule is independent of what 
occurs in the other two positio.ns. The circumstance 
may  perhaps  be more likely to exist in reactions con- 
trolled by enzymes. 

I f  this assumption is correct the acyloxy groups 
are distr ibuted in the 1,3 random, 2 random pat te rn  
with some degree of specific orientation to either the 
2-. or 1,3-positions, which is the end the proposed mech- 
anism was to achieve. The same mechanism would 
result  in over-all random distr ibution if there were no 
specificity factor  involved. 

The proposed mechanism is a way in which tri- 
glyeerides, newly appear ing  in the depot fat, could 
be quickly incorporated into the pat terns  of aeyloxy 
distribution and specificity peculiar to the depot, re- 
gardless of their original s t ructural  composition. I t  
contains the element of chance which makes it possible 
to ealeulate s t ructura l  composition on the basis of 
probabili ty.  
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