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Methods of isola t ing NAD-glucohydro lase  f r o m  the m i c r o s o m a l  f rac t ion  of the h e a r t  were  
tes ted .  NAD-glucohydro lase  was found to pass  into the soluble s ta te  under the influence of 
phosphol ipase  A, Tr i ton X-100,  and Na chelate .  NAD-glucohydrolase  f rom h e a r t  m u s c l e  
has  unique p rope r t i e s :  i t  is r e v e r s i b l y  denatured  by 6 M u rea  but is  not inac t iva ted  by i ts  
own subs t r a t e  (NAD) at  pH 8.0; r e v e r s i b l e  denaturat ion by u r e a  c o r r e l a t e s  for  NAD-gluco-  
hydro la ses  i so la ted  f rom other  sources  as a rule  with inact ivat ion of the enzyme in the 
p r e s e n c e  of NAD at pH 8.0. 
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NAD-glucohydro lase ,  or  NADase (E.C. 3.2.2.5), is  an enzyme that hydro lyzes  NAD at  the r ibos ide  
bond with the fo rmat ion  of f ree  n ieo t inamide  and adenos ined iphospha te - r ibose .  Since the NADases of an i -  
mal  t i s sue  a re  f i r m l y  bound with the m e m b r a n o u s  s t r u c t u r e s  of the cel l ,  the task  of i so la t ing  and purifying 
them r e q u i r e s  solubil izat ion of the enzyme [5, 10, 11]. Data in the l i t e r a tu re  indicate that  high concen t r a -  
tions of u r e a  (6 M), as well  as NAD, have dif ferent  effects  in an alkaline med ium on NADases  i so la ted  f r o m  
di f ferent  sources  [6, 7]. Rabbi t  h e a r t  NADase d i f fers  f rom the NADases of other  an imal  t i s sues  in a num- 
ber  of specia l  p rope r t i e s :  i t  is  eas i ly  inact ivated by photooxidation [2], i t  has a c o m p a r a t i v e l y  low t r a n s -  
g lucosidase  ac t iv i ty  [11 and a high mo lecu l a r  weight, and it  is not inhibited by adenine de r iva t ives  in con-  
cen t ra t ions  of the o rde r  of 10 -3 M. 

The objec t  of this invest igat ion was to continue the study of the p r o p e r t i e s  of r abb i t  h e a r t  NADase. 

E X P E R I M E N T A L  M E T H O D  

The m i c r o s o m a l  f ract ion of the h e a r t  was i so la ted  by a modif ied Za tmants  method [3]. NADase was 
solubi l ized by phosphol ipase  A f rom venom of the cobra  Naja naja in 0.05 M phosphate buffer ,  pH 7.2, at 
37~ for  3 h; the ra t io  between the prote in  level  in phosphol ipase  A and the pro te in  content  in the m i c r o -  
se ines  was 1 :40 .  The m i c r o s o m a l  f rac t ion  was solubi l ized with 0.2% Tri ton  X-100 or 1% Na chelate in 
0.05 M phosphate  buffer ,  pH 7.2, at 0~ for  40 rain. The samples  were  then centr i fuged at 105,000 g for  1 
h to yield the co r respond ing  ex t r ac t  and res idue .  The enzyme act ivi ty  was de t e rmined  by enzymic  (with 
alcohol dehydrogenase)  and cyanide methods  [4]. Pro te in  was de t e rmined  by L o w r y ' s  method [9]~ 

Disc e l e c t r o p h o r e s i s  was c a r r i e d  out in 6.5% po lyac ry lamide  gel for  3 h using a c u r r e n t  of 2-3 mA 
to the tube, with t r i s -g lyc ine  buffer ,  pH 8.3, as the e lec t rode  buffer [8]. NADase act ivi ty  was de te rmined  
a f te r  elution of the enzyme with 0.05 M m a l e a t e  buffer,  pH 6.0. The effect  of NAD on the enzyme act ivi ty  
was studied in the m i c r o s o m a l  f ract ion in 0.05 M t r i s -HC1 buffer ,  pH 8.0 [7]. 
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TABLE 1. Solubil ization of  Rabbi t  H e a r t  NADase 
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E X P E R I M E N T A L  R E S U L T S  

Solubil ization of the NADase i so la ted  f r o m  hea r t  musc le  was c a r r i e d  out by t rea t ing  the m i c r o s o m a l  
f rac t ion  with phosphol ipase  A, and a lso  with the de te rgen ts  Tr i ton  X-100 and Na cholate.  As Table 1 shows, 
phosphot ipase  A t r a n s f o r m e d  60% of the total  enzyme act ivi ty  into the soluble s ta te  without causing any 
change in i ts  speci f ic  ac t iv i ty  in the supernatant .  The de te rgen ts  solubi l ized 80% of the act ivi ty  and doubled 
the speci f ic  ac t iv i ty  of the enzyme.  

Unlike the enzymes  f r o m  o ther  an imal  t i s sues ,  NADase i so la ted  f rom rabb i t  h e a r t  cannot  be so lu-  
bil ized by t ryps in  or l ipase ,  and not by mechan ica l  d is in tegra t ion  of the m i c r o s o m e s  ( repea ted  f reez ing  
and thawing, t r e a t m e h t  with u l t rasound) .  On t r e a t m e n t  of the m i e r o s o m a l  f rac t ion  with t ryps in ,  not NADase 
but 50-60% of ba l l a s t  p ro te ins  w e r e  conver t ed  into the soluble state;  the specif ic  act iv i ty  in the res idue  was 
doubled. F u r t h e r  t r e a t m e n t  of the res idue  with Tr i ton  X-100 led to solubil izat ion of 70% of the total  ac -  
t ivi ty,  as a r e s u l t  of which the NADase was pur i f ied by 34 t imes  compa red  with the homogenate .  However ,  
fu r the r  pur i f ica t ion o f i h e  p r e p a r a t i o n s  thus obtained was  made  difficult  because  of the imposs ib i l i ty  of r e -  
moving all  the Tr i ton  X-100.  T r e a t m e n t  of the r e s idue  obtained a f t e r  the action of t ryps in  and phospho-  
l ipase  A led to only v e r y  s l ight  solubil izat ion of the NADase.  

The r e s u l t s  of e l ec t rophore t i e  f rac t ionat ion in 6.5% po lyac ry l amide  gel showed that  NADase p r e p -  
a ra t ions  solubi l ized by Tr i ton  X-100 and phosphol ipase  A p o s s e s s e d  identical  e l ee t rophore t i c  mobi l i ty .  
These  findings sugges t  that  solubil izing agents  differ ing so much in the na ture  of the i r  action as Tr i ton  
X-100 and phosphol ipase  conver t  NADase into the soluble s ta te  in the s ame  form.  

Inves t iga t ion  of the e f fec t  of 6 M u r e a  on the act ivi ty  of NADase f rom h e a r t  musc l e  showed that  the 
enzyme i s  comple te ly  inac t iva ted  under  these  condit ions.  However ,  the inact ivat ion was r e v e r s i b l e :  a f t e r  
r e m o v a l  of the u r e a  (by dilution) the ac t iv i ty  of  the enzyme was a l m o s t  comple te ly  (by 85%) r e s t o r e d .  S im-  
i l a r  r e v e r s i b l e  inact ivat ion has  been d e s c r i b e d  for  NADase f r o m  r a t  l ive r  and a t t r ibuted to the appearance  
of d i f ferent  subunit  f o r m s  of the enzyme  [6]. The poss ib i l i ty  cannot be ru led  out that  d i s s o c i a t i o n - a s s o -  
ciat ion of the enzyme  a l so  o c c u r r e d  under  the conditions of the p r e s e n t  expe r imen t s ,  m o r e  espec ia l ly  
s i n c e  NADase f r o m  h e a r t  m u s c l e  has  a m o l e c u l a r  weight  of the o rde r  of 300,000. Expe r imen t s  to study 
the effect  of NAD at  pH 8.0 on the ac t iv i ty  of h e a r t  musc le  NADase showed that  the enzyme  is  not inac -  
t ivated by i ts  own subs t r a t e .  

These  r e s u l t s  show tha t  in s e v e r a l  of i ts  p rope r t i e s  NADase f r o m  h e a r t  musc l e  p o s s e s s e s  definite 
f ea tu re s  of s i m i l a r i t y  with NADases i so la ted  f r o m  other  sou rces .  Di f fe rences  in the i r  p r o p e r t i e s  a r e  
seen  p a r t i c u l a r l y  c l e a r l y  when the i r  m o l e c u l a r  weight  and the i r  abi l i ty to be conver ted  into the soluble 
s ta te  by the action of ce r t a in  solubil izing agents  a r e  compared .  This  evident ly  indicates  that  h e a r t  mu sc l e  
NADase is  built into the m e m b r a n o u s  s t r u c t u r e s  of the cel l  in a specia l  way, and a lso  that  there  a re  c e r -  
t a i n  d i f fe rences  in the m o l e c u l a r  organizat ion of the t i s sue  NADases .  
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