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SUMMARY 

I Adenosine deamlnase  (adenosine amlnohydrolase ,  EC 3 5 4 4), ac t iv i ty  in 
cerebral  hemispheres  and cerebel lum of  mouse bra in  was more or less of  the  same order, 
expressed per  g ram fresh weight  

2 The ml tochondr la l  f ract ion had  negligible adenosme deamlnase  ac t i v i t y  
However ,  significant ac t iv i ty  was demons t rab le  following t r e a t m e n t  wi th  Tr i ton  
X- ioo ,  po in t ing  to the la ten t  par t lc le-a%ocIated enzyme 

3 O p t i m u m  Tr i ton  X - I o o  concent ra t ion  and t ime for exposure  of the  la ten t  
nn tochondr ia l  enzyme have been de te rmined  

4 Detergents  o ther  than  Tr i ton  X - I o o  were Ineffective a l though they  solubihzed 
considerable  pro te in  

5 Salts  and  mechanical  means for exposing the la ten t  enzymic  ac t i v i t y  were 
also ineffective 

6 Tr i ton  X- Ioo  t r e a t m e n t  resul ted in t rue  so lublhza t lon  of  the  enzyme 
7 Recons t l tu t ion  exper iment  showed absence of inh ib i tor  or ac t iva to r  of  the  

enzyme 

INTRODUCTION 

Brain  t issue has been repor ted  to have a somewhat  diffuse pa t t e rn  of locahzat lon  
of  adenosine deamlnase  (adenosine amlnohydrolase ,  EC 3 5 4 4) JORDAN et al 1 found 
t ha t  65 3~o of  adenosine dea lmnase  ac t i v i t y  of r abb i t  bra in  was in the  23 ooo × g, 
30 man, supe rna tan t  f rac t ion ,  a to ta l  of  32 2 °/o of  the  ac t iv i ty  was recovered from the 
cell debris,  the  nuclear,  the  mxtochondrlal  and  ti le mlcrosomal  fract ions The mlto-  
chondr la l  f ract ion conta ined  9 5 % of  the ac t iv i ty  in the  homogenate  bu t  the  specific 
ac t i v i t y  was least  in this  fract ion The nuclear  fraction,  with a recovery  of io  I °/o of 
the  to ta l  ac t iv i ty ,  had  a specific ac t i v i t y  much higher  than  t ha t  of the  o ther  pa r t i cu la r  
fract ions JORDAN et al 1 fur ther  found t ha t  when the 23 ooo × g supe rna t an t  of  r abb i t  
b ra in  was centr i fuged at  14o ooo × g  for e i ther  I or I 5 h, 96 -98% of the  adenosine 
deamlnase  ac t i v i t y  remained  in the  soluble fract ion The ln t raee l lu lar  d i s t r ibu t ion  of  
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adenosine deanunase  in ra t  bra in  paral le led tha t  in r abb i t  b ra in ,  the lntracel lulai  
d lbt r lbut ion of  guanosine and guanine deamlnases  closelx followed tha t  of adenosme 
d e a i n i n a s e  POLYAKOVA AND MALIbHEVA 2 repor ted  tha t  adenosine deai l imase ac t iv i ty  
of r abb i t  bra in  was highest  m the soluble fract ion and (ons iderab tv  h)wer m the 
s t ruc tura l  components  These authors  also s tudied  ttIe ac t iv i ty  of adeno~me deannnase  
in var ious  par t s  of  nervous  sys tem The highest  enzyme ac t iv i ty  x~ as found m ~ erebral  
white mat te r ,  fi)llowed bv  the spinal  cord, cerebellum, cerebral  grey m a t t e r  and the 
s c i a t i c  n e r v e  

In all the  expernnents  repor ted  above,  the  p a r t i c r l a t e  fractions,  whether  inact ive 
or act ive,  were not  sublec ted  to special t r e a tmen t  for exposing la tent  actlx i ty,  if any 
The present  author~ have been able to sho,a tha t  ~lgnihcant adenosine deamlnase  
ac t lv l tv  exists in a l a ten t  forin bound  to the nn tochondr la l  fraction ()f mouse bra in  

MATERIAL% ~NI) M E T H O D  ~, 

A nzmals Adul t  male mice (about  6 months  old), raised on l a bo ra to ry  stock diet ,  
were used In the  inves t iga t ion  The animals  were sacrificed b y  cervical  dl@>catlon, 
followed b y  decap i t a t ion  Bra in  consist ing of olfactory" lobes, cerebral  henli~pheres, 
corpus callosuni,  opt ic  lobes and cerebel lum was excised as quickly  as possible, freed 
from blood and ex t raneous  ma te r i a l  and  used while fresh E n z y m e  a(tix l ty  was de- 
t e rmined  in whole brain,  cerebral  hemlspherea and cerebel lum 

Homogemzatwn 20°0 (w/v) homogenate  of bra in  tissue was p repared  in o 25 M 
sucrose with the  a id  of P o t t e r - E l v e h l e m - t y p e  homogenizer  with Teflon pestle, t ype  A, 
suppl ied  by  Ar thu r  H Thomas  Co (Phi ladelphia ,  Pa  ) 

Subcelhdarfractzonatzon The nuclear  fract ion was sed imented  bv  centr i fugat ion 
of mouse bra in  (whole) homogenate  at  700 × g for IO rain, washed thrice by  ~uspending 
in fresh lnedlunl  wi th  the  aid of the tissue homogenizer  and centr l fugat lon,  the washings 
being added  to the  main supe rna tan t  The nuclear  fract ion was suspended in sucrose 
niedlum to give 2o °,) t issue equiva lent  of suspension The combined  supe rna tan t  x~as 
centr i fuged at  15 ooo" g for 60 rain to sediment  the to ta l  mi tochondr ia l  fract ion 
(consisting of bo th  the " h e a v y "  and the " l igh t"  fractions) The pellet  ~a~ wastied 
t~ ice with sucrose ~olution and ~ubpended in freqti m e d m m  to ~ leld a (oncen t ra t ion  
equiva lent  to 20% tissue homogenate  The final supe rna tan t  wa~ equivalent  to a i o o(, 
honiogenate  All ttie opera t ions  were carried out  a t  o 2 ° in a model  PR-2 centr ifuge 

Adenosine deanunase assay The assay sys tem for enzvnie ac t iv i ty  conta ined  
I o m l  of  buffer (o 2o M Trls-HC1 or phospha te  (pH 7 o)) and a s ta table  ahquo t  (o I nil) 
of enzyme p repa ra t ion ,  the  volume was ad lus ted  to z 9 ml with wate r  The reactl()n 
was s ta r t ed  by  the add i t ion  of o o 5 / ,mo le  adenosine in o I ml At  the  end of 3o-mm 
incubat ion  at  37 °, I o nil of IO°o perchloric acid was added  The solut ion x~as clarified 
by  cen tnfuga t lon ,  and the absorbance  was read at  265 hi# af ter  a 2-fold di lut ion with 
wate r  A control  wa~ smiul taneou~ly run, the subs t ra te  being added  a l te r  enzyme 
inac t iva t ion  The absorp t ion  of the c(mtrol was sub t r ac t ed  from tha t  of the experi-  
menta l  tube  to give the  absorbance  change due to the  enzyme 

In a fex~ exper iments ,  the assay of enzynie was based on e.stlniatlon of NH~ 
formed The n ie thod employed,  using Conway units,  was snnilar  to tha t  described b~ 
Kt'MAR el al a for guanme deaminase  The ac t iv i ty  of enzyme prepara t ion  de te rmined  
by  tlna method  was found to be comparable  with t ha t  de te rmined  by  the  above  method  

Btoch~n~ I3~,>phvs 4eta I0~  (107 ° ) 0 3 - t o o  



A D E N O S I N E  DEAMINASE IN MOUSE BRAIN 95 

o 9-ml por t ion  of the ml tochondr ia l  suspension was added  to o I ml of  inorganic 
salt  and /o r  de te rgent  solut ion Af ter  an appropr i a t e  t ime at  o °, the  suspension was 
(en t r l fuged  at  I5 ooo × g for 15 mln Ac t iv i t y  and pro te in  were es t ima ted  in the  super-  
n a t a n t  In  a few exper iments ,  the  residue was suspended and assayed for enzymic 
ac t i v i t y  

Prote in  was de te rmined  by  the me thod  of LowRY ct al 4, using bovine  serum 
a lbumin  as s t anda rd  The protein  was p rec ip i t a t ed  by- Io°/o t r ichloroacet ic  amd 

Enzyme unzt A uni t  of enzyme was the t r ans format ion  of x #mole  of adenosine 
to lnoslne under  the  assay condi t ions  

RESULTS 

Characterzzatzon of cell fractzons 
The use of the  terms "nuclear" ,  "mi tochondr l a l "  and "supernatant"  fract ions 

in the  preceding sect ion was based on genera l ly  accepted pa t t e rn  of  sed imenta t ion  on 
different ial  cent r i fugat ion  of  homogenates  In view of  the  fact t ha t  bra in  t issue IS less 
character ized,  the  b ra in  f ract ions ob ta ined  were sublec ted  in separa te  exper iments  to 
b iochenucal  charac ter iza t ion ,  involving the de te rmina t ion  of DNA,  RNA,  succm- 
()xldase and to t a l  prote in  DNA and R N A  were es t ima ted  b y  the me thod  of  SANTEN 
AND AGRANOFF 5 on the basis of to ta l  phosphorus  de te rmina t ion  Succinoxidase was 
es t ln ia ted  m a n o m e t n c a l l y  bv  the me thod  of SCHNEIDER AND POTTER 6 The reaults 
recorded in Table  I jus t i fy  the t e rmino logy  used in the  present  inves t iga t ion  

T A B L E  I 

D I S T R I B U T I O N  O F  P R O T E I N ~  R N A ,  D N A  A N D  S U C C I N O X I D ~ - S E  A C T I V I F Y  IN S U B C E L L U L k R  F R ~ C T I O N S  

F R O M  M O U S E  B R A I N  

The  c e n t r i f u g a l  forces  u s e d  to  s e p a r a t e  t h e  f r a c t i o n s  x~ere as  i n d i c a t e d  in t h e  t e x t  S e p a r a t e  
h o m o g e n a t e s  u ere  e m p l o y e d  for  t h e  d e t e r m i n a t i o n  of  p r o t e i n  a n d  nuc le i c  ac id s  a n d  for succmoxzl- 
d a s e  The  w h o l e  h o m o g e n a t e  pe r  R of  b r a i n  t i s s u e  c o n t a i n e d  lO 5 o mR p r o t e i n ,  z 4 lng  of  R N A ,  

7 m g  I ) N A  a n d  u t i l i z e d  29o 8/,1 of  O a pe r  h d u r i n g  t h e  o x i d a t i o n  of  s u c c i n a t e  

Fractzon~ Dzstmbuhon (° o of total In homoge)late) 

P~ ot< zn R N A  D N A  quccznoxzdase 

\,X Iiole h o m o ~ e n a t e  (i  oo) (i  oo) ( r oo) ( i oo) 
N u c l e a r  25 3 ~ 88 4 2 
"~h tochondr ia l  61 43 Nfl 83 
b u p e r n a t a n t  25 43 Nfl Nil  

Dzstrlbut~on of adenost ne deamznase zn cerebelhtm and cerebral hemzspheres of mouse braz n 
The ana ly t i ca l  d a t a  ob ta ined  in 5 exper iments  wi th  whole brain,  3 exper iments  

with cerebral  hemispheres  pooled from two animals  and  3 wi th  cerebel lmn (pooled 
from two animals) are recorded in Table  I I  as mean values wi th  s t anda rd  devia t ion  

Unlike guanine  deamlnase  a, adenosine deamlnase  wa~ present  not  ~ nly  in cerebral  
hemispheres  bu t  also in cerebel lum The ac t iv i ty  in the  two regions was more or less 
(Xthe same order,  expressed per g of  fresh weight Whole  bra in  conta ined  a s ignif icant ly 
higher  enzyme ac t iv i ty  per  g than  ei ther  of  the  separa ted  par ts ,  a l though it  should 
have been expec ted  tha t  i ts ac t iv i ty  would not  be higher  than  t ha t  of the hemisphere~ 
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] A B L E  I I  

DISTRIBUTION" OF ADE'COSINF DEAMIN ~SE IN CEREBELLUM ~ND CEREBER~L HFMISPHERE% OF 
MOUSE BRAIN 

T h e  u m t s  o f  a d e n o s i n e  d e a m m a s e  a c t w i t y  an /~moles  o* N H ~  t o r m e d  m 3 ° m m / g  ol  t lbsue  o r  
t i s s u e  e q u i x a l e n t  a t  37 '  a r e  e x p r e s s e d  as  m e a n  ~ a l u e s  ± ~ 1) , T h e  r e s u l t s  a r e  f r o m  5 d~f fe ren t  
e x p e r i m e n t s  xxith w h o l e  b r a i n  , a n d  t h r e e  e a c h  w t t h  c e r e b e l l u m  a n d  c e r e b r a l  h e t m s p h e r e s  

Tls,~llt LRTVDIL acttody 

a,e~ghl ) 

W h o l e  b r a i n  3 59 ± [ 089  
C c r e b e l l u n l  2 01 { O 115 
C e r e b r a l  h e m i s p h e r e s  2 7 ~ 0 I2(I 

The reason for t h >  ~ not  clear, bu t  it  m a y  be po in ted  out  t ha t  S D of de te rmina t ions  
on whole bra in  was of much higher  magni tude  than  In thoae of  ei ther  of  the  ~eparated 
par t s  

Since the  cerebral  helmspheres  cons t i tu te  the  grea ter  bulk  of  whole bra in  (two 
thirds),  ~t follows t ha t  the  hemispheres  have more of enzyme than  cerebellum 

EJfi'ct of r a g i n g  Trzlon X- zoo  concentration on erposure and soluhdzzatzon of the ,mto- 
chondmal enzyme 

The effect of  va ry ing  Tr i ton  X - I o o  concent ra t ion  on the exposure  of adenosine 
deammase  ac t iv i ty  (9o-mm contact)  is qaown an Fig I Under  the~e condition% all 
the act lvl t}  wa~ found in the  superna tan t ,  the  residue ob ta ined  did not  have any  
ac t iv i ty  1% final eoneent ra tmn of Tr i ton  X- Ioo  was found to be o p t l n m m  for exposure  
and subsequent  ~olubfllzatlon The value~ for prote in  solubfllzed at  varlou,; concen- 
t ra t ions  of  the  Tr i ton  X - I o o  tes ted  are also given 

o p t m m m  lmu" of Tmton X-zoo  treatment 
Incuba t ion  of the ml tochondr la l  fract ion with I ° o (v/v) Tr i ton  X - I o o  released 

no ac t iv i ty  an 15 m m  (Fig 2) F u r t h e r  there  was g radua l  release of ac t iv i ty  up to Oo mln 
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l q g  I T h e  e f fec t  ot  x a r y l n g  c o n c e n t r a t i o n s  o f  T r i t o n  .N.-IOO o n  t h e  e x p o s u r e  o f  m l t o c h o n d r i a l  
a d e n o s i n e  d e a m m a s c  a c t i x l t y  (9o m m  c o n t a c t )  • - - - - - O ,  p e r c e n t a g e  p r o t e i n  s o l u b i l i z e d ,  

, e n z y m e  a c t i v i t y  

F i g  2 I n c u b a t i o n  o f  m l t o c h o n d r l a l  f r a c t i o n  x~l th  i ° o (v /x )  T r i t o n  X - i o o  fo r  d i f f e r e n t  t i m e s  
( ram)  '2~ - - ~ -  p e r c e n t a g e  p r o t e i n  s o l u b l h z e d ,  z , e n z y m e  a c t l x l t y  
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Fig  3 T h e  effect  of  d e t e r g e n t ~  (i ° o m case  of  T r i t o n  X - I o o  a n d  T w e e n - 8 o  a n d  o i ° o m all o t h e r  
cases) a n d  sa l t s  {o 4 M) on e x p o s u r e  of  t h e  m l t o c h o n d n a l  a d e n o s i n e  d e a m m a s e  a c t i v i t y  T h e  
act l~l t> is sho\~n b y  u h l t e  c o lumn~  a n d  t h e  ° o p r o t e i n  solubf l tzed is s h o w n  b y  b l a c k  c o l u m n s  
O t h e r  d e t m l s  a r e  ~ame  as m F ig  i C T A B ,  c e ty l  t n m e t h v l  a m m o n m m  b r o m i d e  

when the maximum was reached After this period there was Inactivation of the enzymic 
activity,  which was 20 and 40°0 after further contact of 30 and 60 ram, respectively 
The data further show that  35 °o protein is solubihzed wlthm 15 rnrn, with httle change 
up to 90 rnln when the values become almost constant 

Effect of salts and detergents on e.~posure and solub,hzatzon of the m~tochondrml enzyme 
The effect of solublhzatlon by salts and detergents is shown In Fig 3 Concen- 

trations of salts (o 4 M) and detergents (I°~ in case of Triton X-Ioo and Tween-8o and 
o i %  m all other detergents) were chosen arbitrari ly Under the experimental con- 
dltions, no act ivi ty could be exposed by o 4 M NaC1 or o 4 M MgSQ although 8 4% 
protem is solubfiized by the action of salts Triton X-Ioo, a nonionic detergent, pro- 
duced the maximum activation whereas other detergents were ineffective, although 
they solubihzed considerable amounts of protein Lauryl  sulfate, an anionic detergent 
solubihzed almost the same amount of protein (55°'0) as Triton X-Ioo 4- NaC1 but  
released no enzyme act ivi ty Deoxycholate, which is anionic in nature, solubfllzed 
32% protein but no act ivi ty  could be demonstrated Dlgitonm and Tween-8o, the 
nonlonic detergents, solubihzed 13% and 16°o protein, respectively, which had no 
enzymic act ivi ty  Cetyl tnrnethyl  ammonium bromide, a cationic detergent, solubflized 
the least protein (5%) but  brought about IO°'/o exposure of the activltv~ as compared 
to that  of Triton X-Ioo When the salt (NaC1) was also Incorporated along with the 
Triton X-Ioo, the activation was exactly the same as ,~ith Triton X-Ioo alone In- 
clusion of ~alt brought higher ~olubllization of mitochondrlal protein 

V~rT~s treatment of the mztochondrlal suspenszon 
VxrTls homogenization of mltochondrlal fraction did not lead to any exposure 

of the act ivi ty of adenosine deamlnase When this t reatment  wab followed by Triton 
X-Ioo, the act ivi ty of the final preparation was the same as that  resulting from treat-  
ment of fresh rnltochondrla with Triton X-Ioo alone 

Test for true solubd~zat,on 
That  true solublhzatlon of the enzyme from mltochondrla occurred was shown 

by the fact that  on centrlfugatlon of the Triton X-Ioo suspension at 14o ooo × g for 
I h, only the supernatant  was active 

B~och*m B~ophys .4cta, 198 (197 o) 9 3 - 1 o o  
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I A B L E  I l l  

P~RTICUL&TE A, SSOCIATION OF &DENOSINE DEA-MINASE IN MOUSE BRAIN 

Deta f l~  a r e  t h e  ~ a m e  as  in  T a b l e  I I  T h e  ° o d l s t r i b u t m n  h a s  b e e n  c a l c u l a t e d  f r o m  t h e  m e a n  x a l u e s  
t a k i n g  x~hole h o m o g e n a t e  as  i o o  l h e  r e s u l t s  a r e  f r o m  5 ( h t i e r e n t  e x p e r i m e n t s  

Frattzona Enzyme achwty 

It zthoul Trzton .¥-IOO l['~th Trzton X-Ioo added 
to f~actton 

Umls/g tzssu, Dzstrt- [- mta/g lzssue Dzstrt- 
equzvale~zt button equzvalent bulzon 

(%) (%) 

\~,'hole h o m o g e n a t e  3 71 ~ O 8 5 (IOO) 6 61 ~ I ~ (IOO) 

S u p e r n a t a n t  2 59 ~_ o 07 69 8 2 50 : o 07 ~9 b 
(15 ooo × g) 

R e s i d u e ( I  5 o o o  ~ g) o 6 5  ~_ o 14 iS 2 9 2  ± o 78 44 2 
R e c o n s t i t u t e d  3 7~ ~ o 73 i o o  6 02 ~ o 75 Io4 

Locahzatzon of adenosine deam~nase 
Expernnen t s  were performed with bucrose-o 2 M TrIs-HC1 buffer (pH 7 o) 

homogenates  of mouse bra in  The to ta l  par t ic les  aedlment lng at  I5 ooo × g had 18°o 
of the  ac t iv i ty  of homogena te  T r e a t m e n t  of  this  pa r t i cu la te  f ract ion resul ted  in an 
increase of  over  4-fold of the ac t iv i ty  Recons t i tu tmn  exper iments  showed tha t  mixing 
the sediment  with the  supe rna t an t  d id  not  lead to e i ther  ac t iva t ion  or inhibi t ion,  
whether  af ter  t r e a t m e n t  wi th  Tr i ton  X-zoo or not  The results  are r epor ted  in Table  I I I 

Typmal  results  ob ta ined  on analysis  of bra in  homogena tes  and isolated cell 
fractaons left in contac t  with I °/o Tri ton  X - i o o  for 9o m m  in the  cold are given m 
Table IV 

The results  ob ta ined  show tha t  the supe rna t an t  fract ion conta ined  the greater  
par t  of  the ac t iv i ty  of  b ra in  homogena te  The ml tochondr la l  and nuclear  fract ions had 
ei ther  no ac t iv i ty  or ve ry  l i t t le  adenosine deammase  ac t iv i ty  when te~ted as such 

However ,  on t r e a t m e n t  wi th  Tr i ton  X- Ioo ,  significant enzymic ac t iv i ty  wa~ 

T A B L E  I V  

SUBCELLUL~R DISTRIBUTION OI, ADENOSINE DEAMIN~SE ~ \ D  LFFECF OF TRITON X-IOO 

D e t a i l s  a r e  s a m e  as  m " l ab l e s  1I a n d  I l l  

Fractlon~ b2~tz3;me actlvzty 

II'zthout T~zlon X-IOO IV~th Trzton X-zoo added 

W h o l e  h o m o g e n a t e  
N u c l e a r  (7oo × g) 
M l t o c h o n d r l a l  

( I5  ooo >, g) 
S u p e r n a t a n t  

to fmctwn 

Umts/g D*strzbut~on Umts/g Dtstr~butum 
f~esh u,l (%) fresh wt (%) 
eqmvale~zt equu,alent 

3 4 (IOO) ~ 7 (IOO) 
o 42 12 o 71 I2  
O 2~ 7 I 08  19 

oS 9 ° 2 8 5 ° 

Bzochtm Btophvs Acta, I98  (197 ° ) 9 3 - 1 o o  
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found to be associa ted with  the  part icles,  the  nuclear  f rac tmn showed 12 -19% ade- 
nosme deamlnase  ac t i v i t y  of the  bra in  homogena te  T r e a t m e n t  of  the  homogena te  
with the  de te rgen t  resul ted  in 46-48 % increase in ac t iv i ty  The t r ea ted  ml toc hondna l  
f ract ion conta ined  abou t  16-19% of  the  a c h v l t y  of Tr i ton  X - i o o - t r e a t e d  whole 
homogenate  The ac t iv i ty  of the  15 ooo ~, g supe rna t an t  was not  affected b y  t r e a t m e n t  
with Tr i ton  X - I o o  

DISCUSSION 

The general  concept  of the exclusive locat ion of adenosine deamlnase  in the 
supe rna t an t  f ract ion of  tissue homogena te  needs revision The existence of l a ten t  
enzymes and their  exposure  b y  de tergent  ac t ion is a well-recognized phenomenon A 
number  of  enzymes have been shown to be associated with  m l t o c h o n d n a  der ived from 
hver  7-12, hear t  la or brain12,14d5 which are l a t en t  and elicit ma x ima l  ac t iv i ty  only on 

t r ea tmen t s  which d is rupt  the s t ruc tura l  In tegr i ty  of ml tochondr la  Tr i ton  X- Ioo  is 
one of  the most  effective nonlonlc de tergents  employed  in exposure  of l a ten t  enzymic  
ac t iv i ty  or in solublhzat lon of enzymes ~<16 is Our  studies have clearly ind ica ted  t ha t  
adenosine deammase  m quant i t ies  of 15 2o° o of the  ac t iv i ty  in mouse bra in  homo- 
genate  resides in the  ml tochondrml  fract ion essent ia l ly  in a l a ten t  form The ml to-  
chondr la l  enzyme could not  be exposed b y  the use of mechanical  means,  salts  and  
de tergents  o ther  than  Tr i ton  X- Ioo  However ,  these t r ea tmen t s  cause the  solnblhzat lon  
of prote in  to a different extent ,  bu t  the  enzyme is not  exposed This m a y  be a t t r i b u t e d  
to the selective d i s rup t ion  or remova l  of subcel lular  membranous  s t ructures  which 
results  m the exposure  of enzyme The poss lb lh ty  t ha t  o ther  de tergents  m a y  have  an 
reac t iva t ing  or inh ib i tory  effect on the  par tmle-bound enzyme cannot  be ruled out  
Thus, Tr i ton X- Ioo  t r e a t m e n t  by  i tself  was able to expose and to solublhze the  mito-  
chondr la l -bound  adenosine deammase  of mouse bra in  

In mouse bra in  there are at  least  two forms of adenosine deamlnases ,  one is the  
soluble enzyme present  in cell sap and the other  is pa r t i c le -bound  essent ia l ly  in a 
l a ten t  form and associated with  the  mi tochondr ia  Added  suppor t  was for thcoming 
from the observa t ion  tha t  the enzymes purified from the m l t o c h o n d n a l  and  cy top lasmic  
fract ions reveal  d is t inc t ion  in m a n y  respects,  including e lec t rophoret lc  and  nnmuno-  
chemical  character iza t ion,  poin t ing  to d is t inc t  molecular  forms (results to be repor ted  
elsewhere I9) 
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