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t h a n  t h a t  of n o r m a l  l y m p h o c y t e s ,  a l t h o u g h  t he  D N A  va-  
lues are s imi la r  in b o t h  cell ca tegor ies ,  i n d i c a t i n g  t h e  l ack  
of a D N A  m o v e m e n t  in  t h e  p a t h o l o g i c a l  l y m p h o c y t e s .  

Our  f ind ings  do n o t  a l low us to  dec ide  w h e t h e r  t he  
decreased  F e u l g e n / F a s t  g r een  r a t i o  in  t he  l e u k e m i c  
l y m p h o e y t e s  is due  to  a n  a b s o l u t e  inc rease  in  h i s tone ,  or  
to  a modi f ied  F a s t  g reen  s t a i n a b i l i t y .  

The  b iochemica l  o b s e r v a t i o n s  of CRUFT et al. 9, i nd i ca t -  
ing the  a b n o r m a l  p r o p e r t i e s  of h i s t o n e s  f rom m a l i g n a n t  
cells, seem to  s u p p o r t  t h e  l a t t e r  h y p o t h e s i s .  

I n  a n y  case,  i t  seems  t h a t  in  l e u k e m i c  l y m p h o c y t e s  t he  
p rope r t i e s  of t he  d e s o x y r i b o n u c l e o p r o t e i n  c o m p l e x  are  
d i f fe ren t  f rom those  of n o r m a l  l y m p h o c y t e s .  

A de t a i l ed  a c c o u n t  of t h i s  work ,  w i t h  s t a t i s t i c a l  
ana lys i s  of t h e  d a t a ,  will be  p u b l i s h e d  e lsewhere .  
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Riass~tnto 

Gli a u t o r i  h a n n o  d e t e r m i n a t o  con  m e t o d o  c i to fo to -  
m e t r i c o  nel  v is ib i le  il c o n t e n u t o  di ac ido  desoss i r ibonu-  
cleico (DNA) e di p r o t e i n a  i s t on i ca  ne i  l in foc i t i  di  4 sog- 
ge t t i  n o r m a l i  e di 4 p a z i e n t i  a f f e t t i  d a  leucosi  l in fa t ica .  

I va lo r i  del D N A  sono  a p p a r s i  ugual i  nel le  cel lule 
n o r m a l i  e in quel le  l eucemiche ,  i va lor [  dc l l ' i s tone  sono  
r i s u l t a t i  in  q u e s t e  u l t i m e  super io r i  a l la  n o r m a ,  onde  it 
r a p p o r t o  D N A / i s t o n e  r i su l t a  essere nei  l in foc i t i  l eucemic i  
infer iore  a quel lo  dei l infoci t i  no rmal i .  

9 H. J. CRb'FT, C. M. MAVRITZEN, and /2. NTGDMAN, Nature 17~, 
5so (195,1). 

Muscle  Adenyl ic  D e a m i n a s e  

Afte r  t he  d i s c o v e r y  of a d e n y l i c  d e a m i n a s e  b y  SCH M IDT 1 
p a r t i a l l y  pu r i f i ed  p r e p a r a t i o n s  of t h i s  e n z y m e  h a v e  b e e n  
desc r ibed  b y  a n u m b e r  of i n v e s t i g a t o r s  ~. Recen t ly ,  t h e  
e x t e n s i v e  p u r i f i c a t i o n  a n d  c r y s t a l l i z a t i o n  of t h i s  e n z y m e  
h a s  been  r e p o r t e d  s. Mos t  m e t h o d s  used  for  t h e  p r e p a r a -  
t i on  of t h e  e n z y m e  s t a r t  w i t h  p r o c e d u r e s  w h i c h  arc  in-  
ef fec t ive  in e x t r a c t i n g  t h e  b u l k  of t h e  e n z y m e  ~. T h e  
b u l k  of the  adeny l i c  d e a m i n a s e  is e x t r a c t a b l e  o n l y  a t  
h igh  sa l t  c o n c e n t r a t i o n s .  T h e  ef fec t  of i nc r ea sed  c o n c e n -  
t r a t i o n  of sa l t  u p o n  adeny l i c  d e a m i n a s e  e x t r a c t i o n  f rom 
ace tone  powder s  of t i s sues  of seve ra l  species is s h o w n  in 
the  Table .  As i n d i c a t e d  in t h e  Tab le ,  on ly  a f t e r  r e a c h i n g  
mola r i t i e s  of 0.5 2d a n d  h i g h e r  is t h e  b u l k  of t h e  e n z y m e  
e x t r a c t a b l e .  A d v a n t a g e  h a s  been  t a k e n  of th is ,  a n d  of 
t he  d e n a t u r a t i o n  a n d / o r  i n s o l u b i l i z a t i o n  of o t h e r  en-  
zymes  by  ace tone  t r e a t m e n t ,  to  o b t a i n  w i t h  l i t t l e  e f fo r t  
a n  a c t i v e  p r e p a r a t i o n  free of eas i ly  so luble  e n z y m e s  a n d  
of myok inase .  The  p r o c e d u r e  desc r ibed  here  is i n t e n d e d  
to p r o v i d e  a s imple  r ep ro duc i b l e  p r e p a r a t i o n  useful  for 
a n a l y t i c a l  purposes .  The  d a t a  e m p h a s i z e s  t he  h i g h  level  
in ske l e t a l  muscle  of th i s  e n z y m a t i c  a c t i v i t y .  

A c e t o n e  p o w d e r s  of t i ssues  are p r e p a r e d  b y  a s t anda rd  
p r o c e d u r e  4. W h e n  k e p t  a t  0 ° in  a d e s s i c a t o r  t h e y  are 
s t a b l e  for  o v e r  1 year .  S o m e  p u r i f i c a t i o n  a n d  concen t ra -  
t i on  of t he  e n z y m e  is a c c o m p l i s h e d  as  fol lows:  E x t r a c t  
r a b b i t  musc le  a c e t o n e  p o w d e r  w i t h  10 vol  of w a t e r  w/v 
for 10 rain.  All  c e n t r i f u g a t i o n s  were  ca r r i ed  out  at  
5000 × g a n d  a t  0°C. T h e  a m m o n i u m  su l f a t e  solut ions 
were  s a t u r a t e d  a n d  a d j u s t e d  to  p i t  7.4 a t  0°C. All the 
s t eps  of t h e  f r a c t i o n  p r o c e d u r e  were ca r r i ed  o u t  a t  0 °C. 

The effect of salt concentration upon the extractibilRy of adenylic 
acid deaminase 

Species 

Extracting medium 

Water!0.2MKCl 0-25MKCII0"SM KCI] 1 M KCI 

Units/mq Units/ml Units/ml Units/ml l Unitslml 

2200 4300 5500 
777 1200 1400 

1000 1250 1400 

Rabb i t  . 185 420 
Pigeon . 340 - 
Chicken.  180 

C e n t r i f u g e  a n d  d i sca rd  t he  s u p e r n a t a n t  fluid.  Re-ex- 
t r a c t  w i t h  10 vol  w /v  of 0.2 M KCI a n d  d i sca rd  the  super- 
n a t a n t  f luid.  R e - e x t r a c t  w i t h  10 vol  of 1 M KC1 w/v 
twice  a n d  keep  t h e  s u p e r n a t a n t  f lu ids  a f t e r  cent r i fuga-  
t ion .  T h e  c o m b i n e d  s u p e r n a t a n t  f lu ids  h a v e  a b o u t  2000 
un i t s  5 a n d  7 m g  p r o t e i n  pe r  ml,  t h u s  y ie ld ing  more  than  
20 t i m e s  t he  e n z y m e  a c t i v i t y ,  pe r  g r a m  muscle ,  of other  
p r o c e d u r e s  ~. A d d  to  t he  c r u d e  KC1 e x t r a c t  1/4 vol  of 0-6 M 
d i s o d i u m  p h o s p h a t e  a n d  % vol  s a t u r a t e d  a m m o n i u m  
su l f a t e  p H  7.4; d i s ca rd  t he  p r e c i p i t a t e  a n d  prec ip i ta te  
t h e  e n z y m e  b y  a d d i n g  2/a vol  of a m m o n i u m  sulfate.  (All 
vol  re fe r  to  t h e  i n i t i a l  v o l u m e  of t h e  c r u d e  KC1 extract .)  
T h e  r e c o v e r y  is f r om 9 0 - 9 5 %  a n d  t h e  specif ic  ac t iv i ty  is 
i nc reased  a p p r o x i m a t e l y  2 fold e.g. 600-700'% CONWAY ~ 
o b s e r v e d  t h a t  sa l ine  was m o r e  e f fec t ive  t h a n  wa te r  for 
t h e  e x t r a c t i o n  of t h e  e n z y m e ,  h o w e v e r  he  d id  not  ex- 
p lore  f u r t h e r  t h e  ef fec t  of h i g h  c o n c e n t r a t i o n s  of salts. 
He  also s h o w e d  t h a t  t h e  a d e n y l i c  d e a m i n a s e  appeared 
to  h a v e  a v e r y  low a f f i n i t y  for  t h e  s u b s t r a t e  and he 
d i scussed  t h e  poss ib le  e x i s t e n c e  of i n h i b i t o r s .  Whe the r  
t he  adeny l i e  d e a m i n a s e  p r e s e n t  in  t h e  p r e p a r a t i o n  here 
de sc r ibed  possesses  t i g h t l y  b o u n d  i n h i b i t o r s  is no t  known. 
T h e  a d d i t i o n  of c r u d e  a c e t o n e  p o w d e r  e x t r a c t s  with 
l i t t l e  a d e n y l i e  ac id  d e a m i n a s e  a c t i v i t y ,  e.g. h e a r t ,  is not 
i n h i b i t o r y ;  howeve r ,  w h e n  c o m p a r i n g  a c t i v i t y  a t  several 
d i lu t ions ,  we h a v e  o b s e r v e d  a n  a p p a r e n t  h i g h e r  ac t iv i ty  
a t  h i g h e r  d i l u t i o n s  of t he  e n z y m e .  W e  h a v e  o b s e r v e d  tha t  
w h e n  us ing  in i t i a l  ve loc i t i e s  a n d  less t h a n  10-20% 
s u b s t r a t e  u t i l i za t ion ,  t h e r e  is e s sen t i a l l y  a doub l ing  of 
r a t e  b y  d o u b l i n g  t he  s u b s t r a t e  c o n c e n t r a t i o n  between 
2 N 10 - - s M  a n d  2 × 10 - 3 M .  T h i s  is in  s h a r p  cont ras t  
w i t h  t h e  d a t a  of NIKIFORUK a n d  COLOWICK 5 bu t  in 
a g r e e m e n t  w i th  t he  d a t a  of CONWAY a n d  COOK s. 

F r o m  the  a c t i v i t y  m e a s u r e m e n t s  s h o w n  in the  Table 
i t  h a s  b e e n  c a l c u l a t e d  t h a t  a t  37 °, p H  6.45 a n d  4 × 10 -~ 
M 5 -adenos ine  m o n o p h o s p h a t e ,  a g r a m  of muscle can 
d e a m i n a t e  o v e r  15 m i c r o m o l e s  5 -adenos ine  monophos-  
p h a t e / m i n  a n d  t h i s  f igure  would  be  h i g h e r  a t  higher 
c o n c e n t r a t i o n s  of 5 - adenos ine  m o n o p h o s p h a t e .  I t  ap- 

I G. SCHMtDT, Z. physiol. Chem. 170, o13 (19o8}; 2#8, 185 (1932); 
2t.9, 191 (1933). 

2 H. M. KALCKAR, J. biol. Chem. 167, 429,461 (1947). G. NIKI- 
~'ORUK and S. P. COLOWICK, J. biol. Chem. o19, 119 (1956). 

a YA-Plg LEE, Fed. Proc. 1,~, 298 (1956); 16, 210 (t957). 

4 S. GRISOLIA, in. COLOWlCK and IKAPLAN, Methods in Enzymology 
(Academic Press Inc., 1955), vol. II, p. 350. 

5 G. NIKIFORUK and S. P. COLOWlCK, J. biol. Chem. °~19, 119 
(1956). 

E. T. CONWAY and R. CooKG Biochem. J. ,~3, 479 (1939). 
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pears ,  then ,  t h a t  the  adeny l ic  acid deaminase  a c t i v i t y  of 
muscle  is as h igh  or h ighe r  t h a n  the  ATP-ase  ac t iv i tyL  

A c e t o n e  p o w d e r s  of ske le ta l  muscle  of r a b b i t  and  
p igeon and  ch icken  (breas t  muscle) were e x t r a c t e d  for 
10 rain wi th  10 vol w/v  of e x t r a c t i n g  m e d i u m  and  
cen t r i fuged .  The s u p e r n a t a n t  fluids were t h e n  t e s t e d  a t  
25 ° unde r  t he  cond i t i ons  desc r ibed  by  NIKIFORUK a n d  
COLOW~CK~; succ ina te  buf fe r  p H  5.9, a n d  4 × 10 -~ M 
5-adenos ine  m o n o p h o s p h a t e .  U n i t s  are  expressed  as 
0.001 O.D. dec rea se /min  at  265 mr,.  In  add i t i on  the  
range  of the  assay  was  e x t e n d e d  some 500 fold for sub-  
s t r a t e  c o n c e n t r a t i o n  by  e i ther  in se r t ing  a space r  in t he  
B e c k m a n  cells so as to  reduce  t h e  l ight  p a t h w a y  f rom 
10 m m  to l m m  a n d / o r  r ead ing  the  O.D. changes  a t  
288 nut. At  th is  w a v e l e n g t h  5-inosine m o n o p h o s p h a t e  has  
a b o u t  twice  the  mola r  e x t i n c t i o n  coef f ic ien t  of 5-adeno-  
sine m o n o p h o s p h a t e .  As d i scussed  in the  t ex t ,  s u b s t r a t e  
s a t u r a t i o n  wi th  c rnde  e x t r a c t s  of adeny l ic  d e a m i n a s e  
a p p e a r s  to  occur  a t  e x t r e m e l y  h igh  c o n c e n t r a t i o n s .  The 
s tud ies  a t  h igh  s u b s t r a t e  c o n c e n t r a t i o n  were  c o n d u c t e d  
to  t he  t e s t  ac t iv i t ies  of a c e tone  p o w d e r  e x t r a c t s  of h e a r t  
of all species  inc luded  in t he  table .  E v e n  a t  h igh  s u b s t r a t e  
c o n c e n t r a t i o n s  we d e t e c t e d  only  ve ry  fa in t  ac t iv i ty ,  
less t h a n  ~/x0000 a m o u n t  p r e s e n t  in ske le ta l  muscle .  Also 
e x t r a c t s  of p igeon l iver  a ce tone  p o w d e r  c o n t a i n  smal l  
a m o u n t s  of ac t iv i ty ,  a b o u t  twice  as m u c h  as hea r t .  

we are indebted to Miss B&RBAR& JO~gCE for help with some of the 
work presented here. Supported by Grants from the Life Insurance 
Medical Research Fund and the Kansas Heart Association. 
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Mcl lva in  Laboratories, Department  o/ Medicine, Uni- 
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Zu.sammenfassung 

I)cr gr6ssere  Tell de r  Muske ldeaminase  u n d  Adeny l -  
s~iure k a n n  nur  bei  h o h e n  S a l z k o n z e n t r a t i o n e n  e x t r a h i e r t  
werden .  Die Fi ih igkei t  des  Muskels  fiir A d e n y l d e a m i n a -  
t ion  sche in t  gr6sser  zu sein als seine ATP-ase-Kapazi tS~t .  
B e o b a c h t u n g e n  fiber die Ve r t e i l ung  des E n z y m e s  und  
seine K i n e t i k  w e r d e n  beschr i eben .  

"~V. F. H. M. MOMMAERTS, in Phosphorus Metabolism (Edit. by 
.MCI~LROY and GLASS, John Hopkins press, Baltimore 1951), Vol. I, 
p. 551. 

* Haskell Fellow. 
** Established Investigator of the American Heart Association. 

(74%),  d ' I . M . P .  (16%) e t  d ' h e x o s e s - p h o s p h a t e s  ~t6 °/x/.oj: 
la r 6pa r t i t i on  de ces compos6s  es t  i d e n t i q u e  d a n s  le jus  
e t  dans  la pu lpe  s, 

Les vitesses moyennes des prot6ines de notre liquide de d6cong61atiou 
sont en --- 10 -s Cln2]volt/cm, h II -- 0,10, pll 7,l 

Vitesses x c b 

Anodique . . 6,34 4,00 3,12 
Cathodique . 5,73 - 2,36 

gl trp  t~ ( , t  

2,16 1,93 1,28 
1,48 O,99 

! 

et h fl -- ILLS, pH 7,̀ 2 

Vitesses 

Anodique . . 
Cathodique . 

5,34 
5 

b t t t  f t~ 

2,40 1,93 1,46 
1,64 

I 

t 

1,27 

La c o n c e n t r a t i o n  en p ro t6 ines  (mesurde  au r~iracto-  
m~tre  p l o n g e a n t ,  5. 25 °, ~ -- 589 mr,,  I = 0.00182% prot.} 
oscille en t r e  3,5 e t  4 ,95%. Le l iquide n ' e s t  ni v i squeux ,  ni 
b i r6 f r ingen t  e t  ne c o n t i e n t  aucun  r e p r ~ s e n t a n t  du g roupe  
des myos ines .  11 es t  color6 en rose pa r  l ' h6moglob ine  du 
sang  p r6sen t  d a n s  les musc les  malgr6 leur rint;age au 
l iquide  de R i n g e r  a v a n t  cong61ation. Aux  p H  d 'd l ec t ro -  
phor~se,  le g r a d i e n t  c o r r e s p o n d a n t  migre  l e n t e m e n t  vers  
la c a t h o d e  ou res te  immobi le .  

Fig. 1. Prot6inogramme (compartiment anodique) d'un liquide de 
d6eong61ation de muscles de grenouille aprbs 16,300 s d'4leetrophor6se 
(t ~ = 0,10, pH = 7,1, champ = 5,'2 volt/era, concentration prot~iue 
= 4,95%). Les gradients x et c peu marqu6s sont encore rep6rables; 
les gradients a e t  b sont distincts, a 4tant lui-mfime subdivis6 enses 
trois fractions (a', a", a"). A droite, l'h6m~gh~bine se superpose au 

gradient salin. 

C o m p o s i t i o n  d u  s u c  de  d 6 c o n g 6 1 a t i o n  d u  m u s c l e  
s t r i6  de  la  g r e n o u i l l e  

La c o n t r a c t u r e  de d~cong61ation, que  m a n i f e s t e  pen-  
d a n t  son d6gel un  muscle  str i6 vivant  congel6, s ' accom-  
pagne  de l ' e x s u d a t i o n  mass ive  d ' u n  l iquide r iche en 
prot6ines  1. Nous  avons  analys6  ce l iquide n o t a m m e n t  
par  la m ~ t h o d e  de l '61ectrophor~se ~ apr~s une  dia lyse  de 
40 h c o n t r e  les so lu t ions  de  t a m p o n  de  p h o s p h a t e s  
sod iques  (l, = 0,10, p H  = 7~1) e t  de p h o s p h a t e s  sod iques  
+ NaC1 (F~ = 0,15, p H  = 7,2) uti t is6es dans  ce labora to i re .  

Le l iquide a un  p H  16g~rement acide,  compr i s  en t re  6 
e t  6, 5. I 1 r e n f e r m e  des p h o s p h a t e s ,  sous fo rme  ino rgan ique  

Les au t res  pro t6 ines  p r6sen te s  d a n s  le l iquide de d6- 
cong61ation a p p a r t i e n n e n t  au g roupe  du myog~ne.  On 
d i s t ingue  q u a t r e  g r a d i e n t s  iden t i f i ab les  pa r  leurs v i t esses  
de mig ra t i on  (Tableau) a u x  g r a d i e n t s  a, b, c e t  x de 
I)UBUISSON e t  JAcoB ~. 

Ces g r a d i e n t s  son t  d ' i m p o r t a n c e  wtr iable .  Leu r  s @ a -  
r a t i on  ( c o m p a r t i m e n t  anodique)  est  mei l leure  5~ la force 
ion ique  /~ ---- 0,10 (Fig. 1). Le g r a d i e n t  a es t  c o m p l e x e  
e t  se sc inde  en t ro is  c o m p o s a n t e s  a', a", a'"; leur  s6pa.ra- 
t ion  res te  c e p e n d a n t  i ncomple t e  apr6s  8 h d '61ectro- 
phor~se (t~ = 0,10, p H  = 7,15, c h a m p  = 5 vol t /era) .  Le 
g r a d i e n t  b e s t  le second  g r a d i e n t  i m p o r t a n t ;  il d6passe  
le g r a d i e n t  a. Le g r a d i e n t  c es t  peu  ma r q u 6  et  s '6 ta le  

i j .  GODEAUX. Arch. int. Physiol. 58, '299 (1950). 
2 M. DU~VlSSON, A. DISTf';CHE et A. DEBO% Biochim. biophys. 

Aeta 6, 97 (1950). 

3 Nous remercions vivement Mnw QOSSELIN-REY qui a eu i'obli- 
geance de Iaire cette d~termination. 
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