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A method of i sola t ing p e r o x i s o m e s  f rom the ra t  l i ve r  by hypotonic t r e a t m e n t  followed by 
centr i fugat ion in a two-s t age  suc rose  densi ty  gradient  on a f ixed-angle ro to r  is descr ibed .  
The resu l t ing  f rac t ion  cons is ted  of p e r o x i s o m e s  to the extent of m o r e  than 90%. 
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P e r o x i s o m e s  (mic ropa r t i c l e s )  a re  the leas t  studied organoids  of an imal  ce l l s .  The main  r eason  for  
th is  is the difficulty of obtaining a pur i f ied  f rac t ion  of the intact  o rgane l l e s .  

This  p a p e r  d e s c r i b e s  a convenient  method of obtaining a purif ied f rac t ion  of ra t  l i ve r  p e r o x i s o m e s  
without p r e l i m i n a r y  inject ion of Tr i ton  WR-1339 into the an imals .  The method is based on the osmot ic  
i ne r tne s s  of the p e r o x i s o m e s  of an imal  t i s s u e s .  

Male r a t s  weighing 170-200 g were  used.  The an imals  were  decapi tated,  and the l ive r  was  per fused  
in situ and homogenized in a med ium (1: 10) containing 0.25 M suc rose ,  5%ficoll,  and 2 mM EDTA, pH 7.0. 
The res idue  obtained a f t e r  centr i fuging at 1700 g for  7 min  was rehomogenized  in the same medium (1 : 4), 
and the nuc l ea r  f rac t ion  was sed imented  at 1700 g for  7 min .  The superna tan ts  were  pooled and centr i fuged 
for  15 min  at 12,000 g. The f rac t ion  of light mi tochondr ia ,  giving the highest  yield of p e r o x i s o m a l  enzymes ,  
was r e suspended  in med ium (1: 10) containing 5%ficoll  and 2 mM EDTA, pH 7.0, and incubated for  20 min 
with per iod ic  shaking at 0-4~ The suspens ion  was centr i fuged (12,000 g, 15 min) and the res idue  again 
subjec ted  to hypotonic t r e a t m e n t  and centr i fuged.  The final res idue was resuspended  in 1.5 M sucrose  con-  
ta ining 5%ficoll,  at the ra te  of 1 ml  suc rose  to the amount of res idue  equivalent  to 1 g weight of l iver ,  and 
3 m l  of the suspens ion was applied to a two-s tage  gradient :  5 ml  of 1.50 M suc rose  (d =1.20) and 10 mt  of 
1.58 M suc rose  (d=1.21),  5% ficoll ,  2 mM EDTA, pH 7.0. Centr ifugat ion was c a r r i e d  out on an 8• 35 ml  
f ixed-angle  r o t o r  (BAK-601) for  2 h at 160, 000 g. The res idue (the f rac t ion  of pe rox i somes )  was washed 
by r ep rec ip i t a t i on  in the homogenizat ion  med ium at 12, 000 g f o r  15 rain. 

F o r  compar i son  the p e r o x i s o m e s  were  i so la ted  a f t e r  p r e l i m i n a r y  injection of Tr i ton  WR-1339 into 
the r a t s  by Baudhuin,s method [3]. All p r o c e d u r e s  were  c a r r i e d  out at 0-4~ In another  s e r i e s  of ex -  
p e r i m e n t s  f r a ~ i o n a t i o n  was c a r r i e d  out in a continuous suc rose  gradient  (4.5 ml  suc rose  with densi ty f rom 
1.16 to 1.26) by centr i fugat ion in a hor izon ta l  r o to r  (3 x 5 ml) for  3 h at 160,000 g. The act ivi ty  of g lycol-  
late oxidase  (EC 1.1.3.1) was de t e rmined  by the method of Kornbe rg  and Dixon [8], ura te  oxidase (EC 1.7.3.3) 
by the method of Schneider  and Hogeboom [13], and glutamate  dehydrogenase  (EC 1.4.1.2) and acid deoxy-  
r ibonue lease  (EC 3.1.4.5) by P o k r o v s k i i ' s  method [1, 2]. Pro te in  was de te rmined  by L o w r y ' s  method [10]. 

Studies of the p r o p e r t i e s  of the p e r o x i s o m e s  of an imal  t i s sue  have shown [3, 5] that these  pa r t i c l e s  
a re  osmot i ca l ly  iner t  and a re  not injured in a hypotonic medium.  Under the same  conditions mi t rochondr i a  
and l y s o s o m e s  undergo osmot ic  lys i s .  The densi ty  of the damaged pa r t i c l e s  falls  sharp ly  under  these  con-  
ditions in suc rose  [11], and it is  thus poss ib le  to sepa ra t e  them f rom p e r o x i s o m e s  in a sucrose  densi ty g rad -  
ient.  
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Adequate separation of the perox[somes and mitochondr[a could not be obtained by the use of a con- 
tinuous sucrose gradient, and the yield of the fraction of these particles was low. In the next experiments, 
the peroxisomes were therefore isolated by centr[fugation in a stepwise sucrose gradient. Tests showed 
that a two'stage gradient is adequate for the isolation of a purified fraction. The density of the lower layer 
of this gradient must be [3, 5, 11] intermediate between the mean "buoyant" density of the peroxisomes in 
sucrose (p=1.240) and the buoyant density of injured mitochondria and lysosomes (p=1.150). During centri- 
fugation the injured particles are distributed in the top layer of the gradient and the peroxisomes fall to 
the bottom of the tube. The use of the fixed-angle rotor shortened the time of centrifugation in the density 
gradient and enabled a sufficiently highly purified fraction of perox[somes to be obtained in large quan- 
t i t ie  s. 

The specif ic  act ivi ty of the m a r k e r  enzymes  of the pe rox i somes  was increased  by 47 t imes  for  ura te  
ox[dase and by 43 t imes  for  glycollate oxidase compared  with the activity in the homogenate.  Taking the 
pe rox i somes  to account for  about 2%of the total  l iver  cel l  prote in  [6, 9], this degree  of increase  in specif ic  
activity of the pe rox i somal  enzymes  means  that the resul t ing f ract ion consis ted of pe rox i somes  to the ex-  
tent of more  than 90%. The validity of this calculation,  suggested by De Duve [6], is conf i rmed by the fact 
that the isolated f ract ion contained only 0.07% of the initial  glutamate dehydrogenase activity and showed 
no acid deoxyribonuclease  act ivi ty.  Baudhuin et al.  [3] isolated a f ract ion of par t i c les  by hypotonic t r e a t -  
ment  which had specif ic  act ivi ty of the pe rox i somal  enzymes  comparable  with that obtained in the presen t  
exper iments ,  but the i r  isolat ion p rocedure  was technical ly  more  complicated than that now descr ibed .  
Tr i ton  WR-1339 is known to cause considerable  disturbance of lipid metabol ism [4, 8, 13] and, in addition, 
as some workers  [6, 10] cons ider ,  it i nc reases  the number  of pe rox i somes  in the l iver .  

The evident advantage of the method descr ibed  in this paper  is that it is not n e c e s s a r y  to inject T r i -  
ton WR-1339 into the animals .  It is thus a promis ing  method for " a r t e f a c t - f r e e "  isolat ion of pe rox i somes  
f rom pathologically changed t i s sues .  
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