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Latency and somublmtzation of the mi tochondr ia !  aspartatu t ransaminase of 
r a t  c e r e b r A !  c o r t e x  

Several enzymes  present  in mi tochondr ia l  prepara t ions  isolated from mammal i an  
liver t-4. hear t  s,e and brain ~ are known to  exhibit ,  when assayed  under  condi t ions 
p ie ,  err ing mitochondrial  s t ruc tura l  integri ty,  only  a port ion of  the  ac t iv i ty  tha t  
becomes apparen t  af ter  t r e a t m e n t  o f  these prepara t ions  b y  d is rupt ive  procedures.  
That  the  use of  such procedures fails at  t imes to release the  ful ly ac t ive  enzyme in 
~ l u b l e  form. as judged  b y  non-sedimenta t ion  after  centr i fugat ion at high speeds.  
has been shown repeatedlyt.4.s.a, g. We have recent ly observed tha t  L-aspar ta te :  
2 , ~ x o g ! u t a r a t e  aminotransfera,~e (aspar ta te  transarninase.  ECz .6 .z . z )  present  in 
m! tocho ,d r ia l  fractions of  r~t cerebral  cortexa°. ~! exhibits  la tency and. fur thermore,  
t h a t  v i g o l o u s  t r e a t m e n t s  a r e  r e q u i r e d  t o  r e n d e r  t h e  m e a s u r a b l e  t r a n s a m i n a s e  

a c t i v i t y  o f  s u c h  p r e p a r a t i o n s  m a x i m a l .  

C e n t r i f u g a l  f r a c t i o n s  o f  r a t  c e r e b r a l  c o r t e x  c o n s i s t i n g  o f  " h e a v y "  - + - " l i g h t "  

m i t < . ' l ~ ( n d r i a  w e r e  i_~o la ted  i n  o . 2 5  M s u c r o s e  a s  p r e v i o u s l y  d e s c r i b e d  lz. A s p a r t a t e  
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t ransamina_~e a c t i v i t y  was  d e t e r m i n e d  a c c o r d i n g  to  K A R M E N  a=. A u l a i t  of  e n z y m e  
a~, t ivi ty  is de f ined  as  ,~tmoles o f  D P N I . !  ox id ized  per  h. [n all  e x p e r i m e n t s  the  zpecific 
a c t i v i t y  (un i t s / r ag  nf p ro t e in )  o f  mi tochondr i~d  a ~ p a r t a t e  t ran~amina.qe exceeded  
t h a t  o f  t h e  e n z y m e  in t h e  h o m o g e n a t e  b y  a t  l eas t  z.5 t imes .  Homt~genate~  or su.c,- 
pens i ons  of  m i t o ~ h o n d r i a  {h)r effc~ts o f  d i lu t ion .  ~ee below) were  as,~ayed i m m e d i a * e l y  
a f t e r  i~olat ion a n d  a g a i n  aft,, 'r I n c u b a t i o n  a t  37": for r !t in t he  pre~ence  o f  dig-itomn 
{0.33 m g / m l ) ,  a t r e a t m e n t  in i t i a l ly  t h o u g h t  to  en~ure  a t t a i n m e n t  r)f ma.,:irnal t o t a l  
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Fig .  z. D i l u t i o n - d e p e n d e n t  ef fec t  o f  clJgiu~nin o n  ccrebr- ,d a~parCa te  t r a n s a m i n ~ q e .  S e r i a l  d i l u t i o n s  
o f  --- r&t ccrc~.-ai  co,~t.ew h~m*s~PTlat<.,  ~¢e/'t- ma¢l+ ~ b y  ad d in ~¢  tr~ ~ c o n s t a n t  v o l u m ~  o f  i l o m o g ~ n a t e  
a a t t a b t e  v o l u m ¢ ~  o f  i ce -co ld  o . z  5 M s u c r o ~  n r  o z 5 M s u c n r + e  -~ d i g i t o n i n  (f inal  c o n c e n t r a t i o n .  
o .33  m g l m l ) .  A n p ~ r t a t e  t r o n . ~ a m i n a s e  a c t i v i t y  w a s  d e ~ c r m i n ~ d  a f t e r  ~o m i ~  a t  o ~ ( .~c rcf. 131 

S y m b o l s  i n d i c a t e  s u e c e s s i w :  vxDer ime~l t s ,  u l t r a ,  - d i g i t o n i n ;  ckmed .  ] d i g i t o n i n .  

a c t i v i t i e s  of  a s p a r t a t e  t ran~aminase+ TahlL- I s u m m a r i z e s  the  e f fec t s  o f  p r e - i n c u b a t i o n  
(37 °) w i t h  a n d  w i t h o u t  d ig i ton in ,  anti  o f  age ing ,  on the  a c t i v i t y  o f  t h e  e n z y m e .  
Age ing  a t  4 ° ( E x p t .  t )  r e su l t ed  in a g r a d e d  inc rease  o f  m i t o c h o n d r i a l  a c t i v i t y  t o  
g e t h e r  w i th  a s l igh t  dec r ea s e  o f  t he  a c t i v i t y  o f  u n t ' r a c t i o n a t e d  h o m 0 g e n a t ~ .  Pre -  
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Fig .  z .  The. a c t i v a t i o n  o f  lt~t c e r e b r a l - c o r t e x  m i t t ~ e h o [ t d n a l  ~ p a r t ~  trdbnnamin.ase b y  <l igi tonto.  
T o  t - m l  a J i q u o t s  o f  a s u s p c n s i o r t  (zb  7 m g / m l )  o f  r a t  cczeL'raZ - c o r t e x  m i t o c h o n c l r t a  "~n o .z  5 tXI 
wacrose  (o f  a n p a r t a t e  t r an~am i na .n¢  a c t a v i t y  d e n o t e d  b y ' ) ,  w a s  add~( t  o.x ml  o f  o . z5  M s u c r o s e  o r  
o . a 5  M s u c r o s e  ,-k d i g i t o n i n  t o  g ive  f inal  c o , t c e n t r a t i o n s  o f  d e t e r g e n t  a s  i n d i c a t o d .  T h e  t u b e s  w e r e  

i n c u b a t e d  fo r  z h a t  37 ° b e f o r e  ~s t~a r t a td  t r a n s a m i n a a ~  a c ~ w t t y  w a s  ~smayedlS. 
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incubat ion of  homogenate.~ ( ioo mg/ml) in the  presence of  digitonin (Expt.  2) 
resulted in an increase of  a.~partate t ransaminase  ac t iv i ty ;  this elfect wa_s found to 
be depenAent on the di lut ion of  the pre- incubated hcmogena te  (Fig. ~) a . d  was 
not ~3served when the  de tergent  was omit ted .  Similarly, mi tochondria l  aspar ta te  
t ransaminase  ac t iv i ty  wa.~ found to be eniaaneed by  digi tonin in an equal ly  dilution- 
dependent  manne r  (Expts.  2 and 3). 

The effect of  increasing concentra t ions  of digi tonin on m, tochondr ia i  aspar ta te  
t ransaminase was s tndied using a mitochondrial  suspension containing approx, 
z65 mg of  tissue equivalent  per mi (Fig. 2). Under th~,e conditions, maximal  aspar ta te  
transamina_se ac t iv i ty  was reached at  about  2.5 g/1 of  digitonin. When mitochondr ia l  
suspensions were pre- incubated (37 °, t h) ei ther  in the  absence or ii the  presence of, 
respectively, 0.38 mg/ml and z.8 mg/ml  of digitonin and were then centr i fuged 
(14o ~ o  × g, zo min) to assess the extent  of  aspar ta te  transarninase rele:~e into 
soluble form, the results shown in Table II  {Expt. x, A) were obtained.  Wherea.~ 
sdnbili~-ation of aspar ta te  t ransaminase  was nil af ter  pre-incubation withott t  digitonin 
(Expt.  t. B), more than  ha l f  of the par t icula te  ac t iv i ty  could be released after  pre- 
incubation with z.8 mg/ml of digitonin. Mechani~al t r ea tmen t  (Virtis h3mogenizer,  
3 mi=, 0% rheostat  sett ing = 6~) of the sup=rna tan t  fluid obta ined af ter  c_-ntrifuga- 
finn re=HIt~rl in p~vti',-! enz)mae inact ivat ion.  Addi t ion  of  crystal l ine mala te  dehy-  
drogena.~e (EC L1.I.37) before the  Virtis trea*~aent had  no effect. 

In view of  the recent report b y  GAUL AND V I L L E E  a on the failure of  s:~diam 
deoxycholate  to bring about  total  so!ubilization of  liver mi tochondr ia l  a spar ta te  

T A B L E  I I  

. ~ O L L ' / ~ I I L I Z . ~ T I O . ~ i  O F  M I ' F C . W , ; H O N I 3 H I A t .  A ~ r A R T A T I ~  T R A . ~ S A M | N A S ~ ;  
O ] g  R A T  I : ~ ' : R E [ e L I ~ A L  C O R T E X  

M i t o c h o n d r i ~ . l  s u s p e n s i o n . ~  (3 rrd) w e r e  p r e - i n e u l : ~ t e d  fo r  1 h a.t 37  ° w i t h  o r  w i t h o u t  d i g i t o o i n ,  
a s  i n d i c a t e d  a n d  w e r e  c e n t r i f u g e d  a t  ~.t.~ n o n  × g fo r  2, ,  m i t t  t o  g i v e  s u p ~ r n a t a n t  S i ( E x p t ~ .  t a n d  
2, B) a n d  p e l l e t  1' t ( E x p t .  2, C}. " [he  l ~ t t e r  w a s  s u s p e n d e d  i n  3 m !  o f  o z5  M s u c r o s e  a n d  t h e  
a s t , a r t a t e  t r a n s a . n i - a . ~ e  a c t i v i t y  w a s  d e t e r m i n e d  o n  a o . o x - m l  a l i q u o t . . q c x l i u m  d e o x y c h o | a t e  
( x o %  w l v ,  o. 5 m l )  w a s  a d d e d ;  ~1,_. t r~a:ts~tmLnase a c t i v i t y  o f  t h e  ¢learv_-d s u s p e n s i o n  w a s  t t g a i n  
d e t e r l n i n t x l  ' , E x p L  2, D} aI~(1 t h e  r e m a i n d e r  w a s  ~ a t r i f l g e x t  a t  z 4 o o 0 o  × g for  3o r a i n  t o  y i e l d  

s u p c r n a t a n t  ~s.  
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t ransamina~e ,  this  de t e rgen t  was  m a d e  use of  in an a t t e m p t  to d e t a c h  ce rebra l  
mitoc.hondriad a.spaxtate transamina~,~, f rom its s t r uc tu r a l  ma t r ix .  ] ' ab l e  l l  (Exp t .  2 . 3 )  
i l lus t ra tes  the  a c t i v a t i n g  effect of  z .42°~ sod ium deoxvcholate on thc enzyme .  Un- 
like l iver m i t o c h o n d r i a I  a s p a r t a t e  t r ansaminase ,  all of  the  ac t i va t ed ,  p a n i c u l a t e  
e n z y m e  a c t i v i t y  c(mld be r ecovered  in the  ~:!u0ie  ~upet-na , 'mt  fluid a f t e r  cen t r i -  
fugatto: ' t  o f  the  d e o x v c h o l a t e - t r e a t e d  ~ustx.n~ions a t  x4o ooo  × g for 3o rain 
{Expt .  2, E). 

The  d iscrepan. ' ies  in enzyn ie  r ecove ry  (]`able l l. Exp t .  z. B ..t. C/A) h a v e  not  
been  reso lved  to  c, ate. I t  shou ld  be no ted ,  however ,  t ha t  good  el izvn:e  recoveries  
h a v e  been o b t a i n e d  in p r e l im ina ry  s tud ies  on the  in t race l lu la r  local izat ion of  a~par ta te  
t r a n s a m i n a ~  in ra t  cerebra l  cor tex ,  in which the e n z y m e  a c t i v i t y  o f  all subce! lu lar  
f r ac t ions  was  d e t e r m i n e d  in the  presence  o f  1.42'!,'o deoxycho la t e .  

O u r  resu l t s  on  the  l a t ency  of  cerebr :d  mi tochondxia l  a , p a r t a t e  t ran- 'amina~e 
are  in genera l  a g r e e m e n t  wi th  the  o b s e r v a t i o n s  of  MAY et al. ~°, a% well a~ wi th  the  
resul ts  o f  MCARDLE e t a / .  zt. At  this  t ime,  therefore ,  the prefer red  i n t e r p r e t a t i o n  (;, 
t he  effect  of  the  d e t e r g e n t s  is t h a t  of  a lyric a c t m n  upon those  s t ruc tu r a l  mi toch ,  m- 
drial  l ipopro te ips  which  impede  op t ima[  in t e rac t ions  be tween  e n z y m e  a n d  s u b s t r a t e  
in t he  i n t ac t  m i t o c h o n d r i o n  

Th i s  w o r k  was s u p p o r t e d  b y  g r a n t s  f rom tl,e Un i t ed  State.~ Publ ic  H e a l t h  
Service.  H - x f z  5 a n d  HTS-5133 .  
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sc 1zo37 
The  ox idat ion  of  4 ($ ) - imidazolone .5 (4 ) -propioni¢  acid to  

h y d a n t o i n - ~ p r ~ , p - ' - ~  --~-J- b 7 x~-nthtn(~ oxidas= 

A d m i n i s t r a t i o n  o f  r a d i o a c t i v e  L-his t id ine  to  t h e  m o n k e y ,  h u m a n  a n d  rat  l eads  t o  
t h e  e x c r e t i o n  o f  L - [ t 4 C ] h y d a n t o i n - 5 - p r o p i o n i c  ac id  in t h e  urine .  F r o m  4 - 8 %  o f  
t h e  a d m i n i s t e r e d  r a d i o a c t i v e  ,s e x c r e t e d  in t h e  ur ine  du.~,ng t h e  first ~2 h a f t er  in- 
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