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vi r tua l ly  free of r ibonucleic acid (RNA).  W i t h  the  m e d i u m  now described,  washed  mi tochondr i a l  
f rac t ions  ob ta ined  by  low-speed cen t r i fuga t ion ' ( so  as to min imize  c o n t a m i n a t i o n  wi th  mic rosomal  
mater ia l )  do con ta in  RNA,  in an  a m o u n t  cor responding  to a t  least  3 % of t he  p ro te in  present .  

The  expe r imen t s  were pe r fo rmed  du r ing  the  t enu re  of a Br i t i sh  E m p i r e  Cancer  C a m p a i g n  
Fel lowship (E.R.) ,  and  were suppor t ed  b y  g r an t s  to th is  I n s t i t u t e  f rom the  Br i t i sh  E m p i r e  
Cancer  Campa ign ,  the  J ane  Coffin Childs Memoria l  F u n d  for Medical Research ,  the  A n n a  Ful ler  
F u n d  and  the  Nat iona l  Cancer  I n s t i t u t e  of the  Nat iona l  I n s t i t u t e s  of Heal th ,  U.S. Publ ic  Hea l t h  
Service. 
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Purification and characterization of the lipemia-clearin9 factor 
of postheparin plasma 

HAHN 1 first observed t h a t  i n t r avenous  admi n i s t r a t i on  of hepar in  cleared a l imen t a ry  l ipemia.  The  
act ive  principle of pos thepa r in  p l a s m a  which  possessed clearing abi l i ty  was n a m e d  " l ipemia-  
c lear ing fac tor"  by  ANFINSEN and  co-workers  2. A l though  m a n y  of t he  proper t ies  of t he  c lear ing 
fac tor  have  been elucidated2,S,4,5,e,L s on ly  very  l imi ted  pur i f icat ion of th is  pos tu l a t ed  e n z y m e  
has  been reported.  BROWN, BOYLE AND ANFINSEN ° h a v e  achieved a 5-fold purif icat ion us ing  
e thano l  f rac t ionat ion .  NIKKIL~, 1° h a s  repor ted  a 25- to 3D-fold pur i f icat ion by  repea ted  precipi- 
t a t ion  a t  low ionic s t r eng th ,  p H  5.4 to 5.8. Recent ly ,  we have  developed a m e t h o d  of purifich'tion 
which  yielded a 148o-fold increase in specific ac t iv i ty  in the  m o s t  act ive  fract ion,  which  con ta ined  
i6  % of the  original c lear ing ac t iv i ty .  

Method o] purification: P os t hepa r i n  p l a s m a  was ob ta ined  f rom dogs which  had  received 
i m g  of sod ium hepar in*  per  kg  of body  weight .  The  first s tep  in our  p rocedure  was  s imi la r  to 
t h a t  of NIKKIL~-10--8O ml  of pos thepa r in  p l a s m a  was  d i lu ted  I :15  wi th  cold dist i l led wa te r ;  
t he  p H  was  ad ju s t ed  to 5.7 by  the  addi t ion  of o . i  N HC1. This  m i x t u r e  was allowed to s t a n d  
a t  4 ° C for 2 hours  and  t h e n  centr i fuged.  The  prec ip i ta te  (Frac t ion  I) was  m a d e  up  in 2o ml  of 
M/15 p h o s p h a t e  buffer, p H  7.8, and  i m m e d i a t e l y  frozen. This  f ract ion is s table  and  can  be kep t  
in the  frozen s t a t e  for severa l  weeks  w i t h o u t  a n y  loss in clearing ac t iv i ty .  

Our  nex t  and  succeeding s teps  were carried ou t  us ing  a m m o n i u m  su lpha te  s a t u r a t e d  a t  
o ° C and  p H  5.7 o. T h e  ent i re  procedure  was .pe r fo rmed  at  o ° C. The  f rac t iona t ion  was  as follows: 
Frac t ion  I was  b r o u g h t  to 25 % sa t u r a t i on  wi th  a m m o n i u m  su lpha te  added  dropwise.  The  m i x t u r e  
was  cen t r i fuged  and  t he  prec ip i ta te  (Fract ion I I) was s tored in the  deepfreeze a t  - - z o  ° C. F rac t ion-  
a t ion  was con t inued  by  b r ing ing  the  s u p e r n a t a n t s  to 3 3 % ,  4 o % ,  5 0 %  and  6 4 %  s a t u r a t i o n  
wi th  a m m o n i u m  su lpha te .  T he  prec ip i ta tes  a t  each s tep  were s tored as above.  The  final s u p e r n a t a n t  
was  dia lyzed in t he  cold aga ins t  MIx 5 p h o s p h a t e  buffer  for 5 hours .  I t  was then  assayed  for pro te in  
c o n t e n t  and  clear ing ability• The  var ious  prec ip i ta tes  were t hawed  and  dissolved in 2.0 ml of 
M/15  p h o s p h a t e  buffer  excep t  F rac t ion  II,  which  requi red  io ml  of buffer. These  were dialyzed 
as above.  Each  f ract ion was as sayed  for pro te in  con t en t  and  clearing ac t iv i ty .  

I t  m a y  be po in ted  ou t  t h a t  reprecipi ta t ion  of F rac t ions  I I  to V wi th  the  cor responding  
concen t ra t ions  of a m m o n i u m  su lpha te  as descr ibed above  resul ted  in a q u a n t i t a t i v e  recovery  
of the i r  c lear ing ac t iv i ty  in t h e  precipi ta tes  obta ined.  This  sugges ted  to us  t h a t  t he  clearin~ 
factor  m a y  be f i rmly b o u n d  to t he  p ro te in  of each par t i cu la r  fract ion.  

Clearing ac t iv i ty  was de t e rmi ned  by  the  m e t h o d  described in an  earlier publ ica t ion  4. The  

* H e p a r i n  sod ium,  xo m g / m l  and  ioo  uni ts / rag ,  was  fu rn i shed  th rough  the  cour t e sy  of Dr.  
L. L. COLEMAN, The  U p j o h n  C o m p a n y ,  Kalamazoo ,  Michigan.  



422 SHORT COMMUNICATIONS VOL. 20 (1956) 

a m o u n t  of each f ract ion used (e.g., o.25 ml  of Frac t ion  I, 0.026 ml  of Frac t ion  VI, etc.) was equi-  
va l en t  to 1.0 ml  of t he  original pos thepar in  p lasma.  Pro te in  con ten t  was  de te rmined  by  the  b iure t  
m e t h o d  n except  in ins tances  where  a grea ter  degree of sens i t iv i ty  was  required;  t h e n  the  m e t h o d  
of LOWRY et al. TM was used.  

Table  I s u m m a r i z e s  the  resul ts  in c lear ing act iv i ty ,  p ro te in  con ten t  and  specific a c t i v i t y  
of  the  var ious  f ract ions  of pos thepa r in  p lasma .  

T A B L E  I 

Tolal ml o[ Total prolein Speei~¢ aaivity Increase in 
Fraction clearing [actor in mg/ml Total units* units* per mg specif~ activity 

Pos thepa r in  p l a s m a  80.0 52.00 lO2 0.025 - -  
F rac t ion  I 20.0 33.92 13o o.19 8 
Frac t ion  II (25%) 13.o 14.oo 52 0.29 12 
F rac t ion  I I I  (33 %) 2.6 24.00 43 0.70 28 
Frac t ion  IV (4 o%)  3.5 32 . °°  47 o.42 17 
Frac t ion  V (5 o % )  3.5 20.75 44 o.6o 24 
Frac t ion  VI (64 %) 2.1 o.5 ° 38 36.o0 148o 
S u p e r n a t a n t  VI 54.o 1.06 14 0.23 9 

" I un i t  = the  a m o u n t  of clearing factor  which  will p roduce  a decrease  of o . ioo  in optical  
dens i ty  in I hour.  Incuba t ion  t i me  = 5 hours .  

I t  can  be noted  t h a t  Frac t ion  I was found  to possess  g rea te r  c lear ing ac t iv i ty  t h a n  the  original 
pos thepa r in  p lasma,  sugges t ing  the  r emova l  of an  inhibi tor .  This  is in ag r eemen t  wi th  t he  f indings 
of NIKKIL~- 1°. I t  m a y  also be seen f rom the  table  t h a t  du r ing  f rac t iona t ion  the  n u m b e r  of un i t s  
acqui red  great ly  exceeds t h a t  of Frac t ion  I. This  appea red  to be fu r the r  evidence of t he  presence 
of an  inhibi tor  in pos thepa r in  p lasma.  

I t  is of in teres t  to poin t  ou t  t h a t  bo th  pos thepa r in  p l a s m a  and  Frac t ion  I exhib i ted  thei r  
f a s t e s t  ra te  of clearing dur ing  the  first half  hou r  of incuba t ion .  F rac t ion  VI, on t he  o ther  hand ,  
was marked ly  slower du r ing  t he  first hour ,  b u t  c lear ing con t inued  for a m u c h  longer  t ime.  Maxi-  
m u m  clearing was obta ined  af ter  18 hours  of incubat ion .  

Properties: (I) The  o p t i m u m  p H  for purified clearing factor  was  found  to be 8.5o; pos thepa r in  
p l a s m a  ha s  an  o p t i m u m  range  be tween  p H  6. 4 and  7.5. (2) The  purified p repara t ion  can  be kep t  
in the  refr igerator  for several  days  wi thou t  loss of clearing act iv i ty .  (3) The  e n z y m e  is des t royed  
by  hea t ing  to 5 o ° C  for 5 minu tes .  (4) For  clearing to t ake  place, a l b u m i n  or non-hepar in ized  
p l a s m a  m u s t  be added  to the  sys t em.  (5) Frac t ion  I I I -o  of the  p l a s m a  pro te ins  c anno t  replace 
a l b u m i n  as the  f a t t y  acid acceptor  dur ing  t he  hydro lys i s  of syn the t i c  fa t  emuls ion.  In  t he  presence 
of a lbumin ,  clearing ac t iv i ty  is inhib i ted  by  Frac t ion  I I I -o .  (6) Bo th  pos thepa r in  p l a s m a  and  
purified clearing factor  were inhib i ted  by  sod i um taurocho la te  (4" l o - l M )  • (7) Calc ium chloride 
does no t  affect the  c lear ing by  purif ied clearing factor.  (8) Absorp t ion  m a x i m u m  for purified 
clearing factor  was  found to be a t  279 m/~. 
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