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On the mechanism of the lipolytic action of the lipaemia-clearing factor 

In  a s t u d y  of t he  compos i t ion  of t he  m i x t u r e  of glycerides fo rmed  dur ing  t he  hepa r in - induced  
l ipaemia-c lear ing reac t ion  1 it  was  found  t h a t  t he  reac t ions  t r i g lyce r i de s - -~  diglycerides  and  
diglycerides ---+ monoglycer ides  proceeded a t  r a the r  s imilar  rates .  In vitro as well as in vivo the re  
was  du r ing  t he  earlier phase  of t he  reac t ion  a considerable  a c c u m u l a t i o n  of monoglycer ides ,  
i.e. t h e  reac t ion  monoglycer ide  - ->  glycerol proceeded re la t ive ly  slowly. This  sugges ted  t h a t  t he  
c lear ing fac tor  m i g h t  have  a spec i f c  ac t ion  on t he  a-es ter  bond  in t he  glyceride molecule.  I f  t h a t  
was  so t he  resu l t ing  ~-monoglycer ide  would  no t  be so readi ly  a t t a cked  and  t h u s  the  monoglycer ide  
concen t r a t i on  would  increase.  A fu r the r  inves t iga t ion  of th i s  possibi l i ty  is p resen ted  in th is  paper .  

R a t  chylomicrons ,  ob ta ined  af te r  c annu l a t i on  of t he  thorac ic  duc t  s, were f lotated in a Spinco 
u l t r acen t r i fuge  and  washed  twice in s l ight ly  buffered saline. The  purified chy lomicrons  were 
i ncuba t ed  wi th  pos t  hepar in  c lear ing factor,  p repared  f rom h u m a n  p l a s m a  according to NIKKIL.Xfl, 
in t he  presence of 5% h u m a n  s e r u m  a lbumin .  IO m g  1-14C-oleic acid dissolved in 5 o  s e rum 
a l b u m i n  solut ion were added  to t he  reac t ion  m i x t u r e  t h a t  had  a final v o l u m e  of 2,ooo ml, t he  
final concen t r a t ion  of glyceride being 2 mg/ml .  T he  reac t ion  was carr ied ou t  a t  37 ° in a p h o s p h a t e  
buffer,  p H  7.5, and  ionic s t r e n g t h  0.05. 

The  optical  dens i ty  a t  700 m/* was  regis tered  and  a t  different  t ime  in te rva l s  ioo  ml  of tile 
i ncuba t ion  m i x t u r e  were ex t r ac t ed  wi th  2 1 a lcohol-e ther  (3:I). Af te r  f i l trat ion,  t he  ex t r ac t s  were 
concen t ra ted  to a smal l  v o l u m e  unde r  reduced  pressure  a t  6o ° C. The  res idue  was  r epea ted ly  
ex t rac ted  wi th  l igh t  pe t ro l eum ether,  t he  combined  ex t r ac t s  dried wi th  sod ium su lpha te  and  
t a k e n  to d ryness  in vacuo. The  phosphol ip ids  were sepa ra ted  off on a silicic a c id  co lumn  ~, and  
to ob ta in  comple te  separa t ion  the  phosphol ip ids  were a f t e rwards  p rec ip i t a ted  wi th  ace tone  and  
MgC1 s in t he  cold. The  glycerides  and  t he  free f a t t y  acids  ob ta ined  f rom the  silicic acid co lumns  
were sepa ra ted  on c o l u m n s  of t he  i on -exchange r  IRA-4oo  5. Tri-, di- and  monoglyce r ides  were 
sepa ra ted  ch roma tog raph i ca l l y  on a silicic acid co l umn  e, us ing  io g silicic acid for a b o u t  zoo m g  
glyceride mix tu re .  The  glycerides were saponif ied and  t he  f a t t y  acids  sepa ra ted  f rom the  un -  
saponif iable  m a t t e r  by  ex t r ac t ion  5. 

R a d i o a c t i v i t y  was de t e rmined  af ter  m o u n t i n g  i m g  of f a t t y  acid on a l u m i n i u m  planchet tes .  
At  least  i ,ooo coun t s  were counted .  

The  specific ac t iv i t ies  of t he  phosphol ip id  f a t t y  acids  were in all f ract ions  less t h a n  L % 
of the  specific ac t iv i t ies  of t he  free f a t t y  acids. The  t races  of ac t iv i ty  found  in these  f rac t ions  
were p robab ly  c o n t a m i n a n t s  f rom t he  o ther  lipid fract ions.  

In  Fig.  I (upper  par t)  t he  course  of t he  hydro lys i s  can  be followed f rom the  decrease in 
optical  dens i ty  and  the  release of f a t t y  acids. Af ter  a b o u t  6 h, the  react ion had  reached  a s t a te  
of equi l ib r ium where  the  optical  dens i ty  r ema ined  pract ica l ly  c o n s t a n t  and  no add i t iona l  a m o u n t s  
of f a t t y  acids were released. The  specific ac t iv i ty  curves  for the  free f a t t y  acids  and  g]yceride 
f a t t y  acids  are seen in the  lower pa r t  of t he  s ame  figure. As is appa ren t ,  there  was  a rap id  in- 
corpora t ion  of t he  labelled free acid into t he  f a t t y  acids  of the  glycerides  s i m u l t a n e o u s  wi th  
a di lut ion of the  labelled free acid wi th  acids  released f rom the  glycerides.  Af ter  a few hours  
the  specific ac t iv i ty  curves  for the  free f a t t y  acids  and  the  glyceride f a t t y  acids  are roughly  
parallel,  indica t ing  t h a t  an  equi l ib r ium has  been reached.  Here,  however ,  the re  is still a difference 
in the  specific ac t iv i t ies  of t he  two fract ions,  t he  specific ac t iv i ty  of the  glyceride f a t t y  acids 
only  reaching  a round  6o % of t h a t  of t h e  free f a t t y  acids. The  specific ac t iv i ty  of t he  glyceridc 
f a t t y  acids re la t ive to t h a t  of t he  free f a t t y  acids  is seen in t he  smal l  figure included in t he  lowel 
pa r t  of Fig. i .  Th is  difference in the  specific ac t iv i ty  of the  glyceride f a t t y  acids  and  t he  fre( 
f a t ty  acids indicates  t h a t  onIy pa r t  of the  glyccride f a t t y  acids  are exchangeable .  
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I n  Table  I t he  specific a c t i v i t y  of t h e  f a t t y  acids  of  the  different  glyceride f rac t ions  a t  15 h 
are g iven  in per  cen t  of t he  specific ac t iv i ty  of t he  free f a t t y  acid a t  t he  s ame  t ime.  The  f a t t y  
acids  of t he  tri-, di- a n d  monoglycer ides  reached  a percentage  specific ac t iv i ty  of abou t  7 o, 4 ° 
and  20, respect ively.  
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Fig. i .  For  e x p l a n a t i o n  see t ex t .  

T A B L E  I 

S P E C I F I C  A C T I V I T Y  A N D  P E R C E N T A L  S P E C I F I C  A C T I V I T Y  

O F  T H E  D I F F E R E N T  G L Y C E R I D E  F R A C T I O N S  A F T E R  

I5 h INCUBATION 

Specific activity in 
Specific activity per cent o[ the 

c.p.m./mg specific activity o[ 
the/rec larry acids 

Triglycer ides  573 68 
Diglycerides 348 4 I 
Monoglycer ides  17 ° 20 
Free f a t t y  acids  841 (IOO) 

F r o m  these  resul ts  i t  is qu i te  ev iden t  t h a t  in vitro 
the re  was  a rap id  exchange  be tween  t he  a lbumin -  
b o u n d  unester i f ied f a t t y  acids and  the  glyceride 
f a t t y  acids  of t h e  chylomicrons .  W h e t h e r  or no t  th i s  
e x c h a n g e  is due  to t he  fo rma t ion  of new glyceride 
es ter  bonds  or to a t r an sacy l a t i on  is imposs ib le  to 
s ay  f rom these  exper imen t s .  However ,  t he  fact  t h a t  
t he  hydro lys i s  of t he  t r iglycer ides  does no t  proceed 
to comple teness  in spi te  of t he  presence  of an  act ive  
e n z y m e  s y s t e m  and  p o t e n t  f a t t y  acid acceptors  1 
sugges t s  t h a t  t he  exchange  m i g h t  be  expla ined,  a t  
least  par t ly ,  by  a resyn thes i s .  

The  d a t a  in Table  I show t h a t  t he  t r iglycer ides  h a d  comple t e ly  exchanged  a p p r o x i m a t e l y  
two th i rds  and  t he  diglycerides  one hal f  of the i r  f a t t y  acids. These  resu l t s  can  be in t e rp re t ed  
in t he  following way.  The  t r ig lycer ides  have  two f a t t y  acids  which  are  in equ i l ib r ium wi th  t he  
free f a t t y  acids.  These  f a t t y  acids  would  t h e n  h a v e  t he  s a m e  specific a c t i v i t y  as  t he  free f a t t y  
acids,  i.e. a pe rcen tage  specific ac t iv i ty  of I00. T h e  r e m a i n i n g  f a t t y  acid is inact ive .  Similarly,  
the  diglycer ides  have  one equi l ib ra ted  and  one inac t ive  f a t t y  acid. This  ind ica tes  t h a t  t he  inac t ive  
f a t t y  acid is in t he  2-pos i t ion ,  s ince t he  two f a t t y  acids  in t he  1-posit ion in  t he  t r ig lycer ides  
wi th  all p robab i l i ty  m u s t  be considered equal .  If  th i s  a s s u m p t i o n  is correct,  t h e  diglycerides  fo rmed  
are  of t he  1,2-configurat ion.  This  impl ies  t h a t  t he  clearing fac tor  preferent ia l ly  a t t a c k s  t he  
glycer ide  es ter  bonds  in t h e  i -posi t ion.  Qui te  s imilar  resul ts  h a v e  been  ob ta ined  for panc rea t i c  
l ipase 7. F u r t h e r m o r e ,  in t h a t  case it  was  p roved  t h a t  t he  diglycerides  fo rmed  h a d  t he  1,2-con- 
f igura t ion  8. 

No  unequ ivoca l  i n t e rp re t a t i on  can  be g iven  for t he  re la t ive  specific ac t iv i ty  figure ob ta ined  
for t he  monoglycer ide  f a t t y  acid (see Table  I). One  poss ibi l i ty  is t h a t  t he  e n z y m e  has  a low b u t  
ce r ta in  ac t iv i ty  aga in s t  t he  f a t t y  acid in t he  2-posi t ion of t he  diglyceride.  A n o t h e r  possibi l i ty  
is t h a t  t h e  monog lyce r ide  fo rmed  ini t ia l ly  is of t he  2-conf igura t ion b u t  t h e n  is slowly isomerized 
to t he  1-position. The  f a t t y  acid in t he  I -pos i t ion  will t h e n  be exchanged  wi th  t he  free f a t t y  acids. 
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