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Localization of xanthine dehydrogenase in rat serum 
by paper e l e c t r o p h o r e s i s  

]~JLAUCH, KOCH AND HANKE 1 repor t ed  t h a t  r a t  blood serum when  incuba ted  wi th  x a n t h i n e  or 
h y p o x a n t h i n e  causes  an increase in uric acid due to  the  presence of x a n t h i n e  oxidase.  However ,  
as far as we know,  no q u a n t i t a t i v e  d a t a  for x a n t h i n e  ox idase  (XO) or x a n t h i n e  dehydrogenase  (XD) 
ac t iv i t i e s  in r a t  blood serum have  been pub l i shed  up to  now. Using the  m a n o m e t r i c  me thod  of 
AXELROD AND ELVEHJEM, modified as p rev ious ly  repor ted  2 for XO a c t i v i t y  and  the color imetr ic  
me thod  of VILLELA a for XD ac t iv i ty ,  w e  were able  to confirm the  presence of XO and XD ac t iv i t i es  
in blood serum of no rma l  r a t s  4. 

Therefore,  we were in te res ted  to know the  d i s t r i bu t ion  of th is  enzyme  in the  pro te in  f ract ions  
of r a t  serum. P r e l i m i n a r y  e xpe r im e n t s  wi th  5 o ° '  o a n l m o n i u m  sulfa te  p rec ip i t a t i on  and subsequen t  
d ia lys i s  aga ins t  wa te r  showed t h a t  all  of the  enzymic  a c t i v i t y  was confined to the  globul in  f rac t ions  
of the  serum. 

For  a more de ta i l ed  s tudy,  paper  e lec t rophores is  was  pe r fo rmed  in an a p p a r a t u s  p rev ious ly  
described~, 6. E lec t rophore t i c  e xpe r im e n t s  were carr ied  out  a t  2 5 " C  for 16 hours  wi th  a po ten t i a l  
of abou t  250 volts .  Paper  s t r ips  ( IO Cnl X 57 cm) 
were soaked wi th  p h o s p h a t e  buffer p H  7.4, and  
o.oi  nil of serum for p ro te in  and o.2 ml ( :o  adja-  
cent  spots  with o.o2 ml each) for enzyme  de tec t ion  
were appl ied  to the  same strip.  The prote ins  
were revea led  by  the  dye e lu t ion  me thod  a l r eady  
descr ibed 6, us ing a 2% w /v  solu t ion  of sod ium 
ca rbona t e  in 5 o %  v/v m e t h y l  alcohol ins tead  of 
sod ium h y d r o x i d e  solut ion.  

The b a r b i t a l  buffer p H  8.6 usua l ly  employed  
for e lec t rophore t ic  separa t ions  was s u b s t i t u t e d  
for the  phospha t e  buffer, since we verif ied t h a t  
wi th  t i le  fornler the  enzyme  a c t i v i t y  was  inh ib i ted  
in 5o%.  The poss ib i l i ty  t h a t  XD could be re la ted  
to the  l ipopro te in  f rac t ions  of r a t  se rum was t es ted  
by  s t a in ing  the  s t r ips  of the  same serum wi th  
Sudan b lack  according to  the me thod  of SWAHN ~. 
The pro te in  and l ipopro te in  p a t t e r n s  are shown in 
Fig. 1. 

The enzyme  de tec t ion  was m a d e  by  cu t t ing  
the  pape r  s t r ips  in para l le l  s egment s  of : .5 cm, 
and  p lac ing  each in a T h u n b e r g  tube  con ta in ing  
5 1111 of p h o s p h a t e  buffer so lu t ion  p H  7.4. After  
the  air  was  evacua ted ,  o.1 ml  of sodium x a n t h i n e  
and 0. 3 illi t r i p h e n y l t e t r a z o l i u m  chlor ide were 
t i pped  in. The tubes  r ema ined  for 18 hours  in a 
wa te r  b a t h  at  37 ° C. Control  b l anks  were run  s imul-  
t aneous ly  and fo rmazan  p roduced  was e x t r a c t e d  
wi th  pe t ro l eum e ther  af ter  ac idi f ica t ion wi th  acet ic  
acid. The color was  read  a t  48o 111/, in a Unicanl  
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Fig. I. Pape r  e lec t rophores is  of proteins ,  lipo- 
pro te ins  and  d i s t r i bu t i on  of x a n t h i n e  dehydro-  
genase  in r a t  blood serum. The arrows ind ica te  
the  si te of app l i ca t ion  of the  serum and the  

d i rec t ion  of the  migra t ion .  

spec t ropho tomete r .  The resul t s  are shown in Fig. i.  The m a n o m e t r i c  t echn ique  is not  feasible because  
the  a m o u n t  of serunl  is too smal l  to  measure  the  XO ac t iv i ty .  

Fig. I ind ica tes  t h a t :  (a) The XD a c t i v i t y  is local ized in the  globul in  f ract ions  cor responding  
to the  m o b i l i t y  of a t, /~ and  7 globulins.  (b) The a lbum in  f rac t ion  appeared  to be devoid  of any  
XD ac t iv i ty .  (c) The l ipopro te in  f rac t ions  p r e sen t ed  the  same mobi l i t i es  as those  showing XD ac t iv i ty .  

These resul t s  show t h a t  XD a c t i v i t y  of r a t  blood serum is d i s t r i bu t ed  in the  globul in  f ract ions  

and poss ib ly  bound to the  l ipoprote ins .  EMILIO MITIDIERI 
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