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creas into serum:  the  t e m p t i n g  specula t ion t h a t  the  low 
molecular  weigh t  ~f the  enzyme  m a y  p lay  a role in its 
diffusibi l i ty  does no t  agree wi th  p resen t  data .  The mecha-  
n isms of e n t r y  of the  pancrea t ic  enzyme into  blood serum 

are no t  clearly under s tood  o, and  m a y  va ry  f rom one 
animal  species to another .  The con t r ibu t ion  of pancrea t ic  
to  se rum amylase  has  a l ready been  challenged, in some 
animal  species, on the  basis of d i f ferent  exper imenta l  
approach  z0-12. 
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Fig. 2. pH curves, in maltose and starch hydrolysis, of the partially 
purified enzyme from horse serum. 

Riassunto. Mediante  gel -cromatograf ia  si 6 confe rmata  
la presenza  di  ~-glucosidasi e l ' assenza  di ~-amilasi nel 
siero di cavallo. La  ~-amilasi 6 anche assente  nelle ghian- 
dole salivari  ma  presen te  nel pancreas  dello s tesso animale.  
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A C o m p a r a t i v e  S t u d y  of  t h e  I n t r a c e l l u l a r  C a  ++ M o v e m e n t s  i n  W h i t e  a n d  R e d  M u s c l e  

In  a recen t  s t u d y  on the  d i s t r ibu t ion  of in v ivo  in jec ted  
46Ca++ a m o n g  the  subcellular  f ract ions of the  hear t ,  the  
largest  p a r t  of the  r ad ioac t iv i ty  was recovered in tile 
m i tochondr i a  1. The m o v e m e n t s  of Ca ++ were more  act ive  
in mi tochondr i a  t h a n  in t he  sarcoplasmic re t iculum,  a 
resul t  suggest ing a role for mi tochondr i a  in the  Ca++ 
m o v e m e n t s  associa ted  wi th  the  con t rac t ion  and  relaxa-  
t ion  of the  hear t .  Resul ts  po in t ing  to  the  same conclusion 
have  recen t ly  been  repor ted  by  FEHMERS 2' 3. Studies  of 
Ca++ t r a n s p o r t  in the  isolated sarcoplasmic  re t icu lum 
have,  on the  o ther  hand,  led to  the  view t h a t  the  move-  
m e n t s  of Ca++ l inked to the  con t rac t ion  and  re laxa t ion  
of muscle  are under  the  control  of t he  sarcoplasmic  
re t icu lum 4.e. However ,  mos t  of these s tudies  have  been  
carried ou t  on whi te  muscles,  which  con ta in  very  few 
mi tochondr i a  and  a ve ry  well developed sarcoplasmic  
re t iculum.  The possibi l i ty  was thus  considered t h a t  the  
in t racel lular  m o v e m e n t s  of Ca ++ were unde r  the  contro l  
of d i f fe ren t  subcellular  organelles in whi te  and red 
muscles.  Sarcoplasmic  re t icu lum would be p r e d o m i n a n t  
in t he  former,  and mi tochondr i a  in the  l a t t e r :  a s imilar  
possibi l i ty  has been  suggested by  GERGELY et al. 7 a few 
years  ago. 

R a b b i t  masse te r  (red) and  adduc to r  magnus  (white) 
were used. The rabb i t s  were in jec ted  i.v. wi th  60 ~C 
45Ca++ (equal to  abou t  6 ~.g CaC12) 15 rain before the  
sacrifice. The masse te r  and  adduc to r  magnus  muscles 
were quickly excised, cut  in to  small  pieces, soaked in 
several  changes  of 0 .4M sucrose, a t  0~ and  squeezed 
be tween  layers of f i l ter  paper  to  minimize  the  con tamina-  
t ion  by  h ighly  labelled blood plasma.  They  were freed 
f rom the  connect ive  tissue, minced  wi th  scissors, and  

homogenized  in 0 . 1 M  KC1-0.005M histidine-C1, p H  7.0 
(masseter)  or in 0 . r  sucrose (adduc tor  magnus) :  a 
lucite P o t t e r  homogenizer  was used for the  masseter ,  and 
a War ing  ]31endor for the  adduc to r  magnus .  Total  Ca++ 
and  45Ca++ were de t e rmined  on al iquots  of the  homogen-  
ates.  The myofibri ls ,  the  nuclei, and the  cell debris  were 
d iscarded a t  600 g for 10 rain, and the  mi tochondr ia  were 
separa ted  a t  12,000 g for  10 rain; the  sarcoplasmic ret i -  
culum was sed imen ted  at  125,000 g for 45 mill, a f ter  
hav ing  discarded an in t e rmed ia te  f rac t ion at  34,000 g for 
20 rain. The p u r i t y  of the  f ract ions  was checked by  deter-  
min ing  the  to ta l  cy toch rome  oxidase ac t iv i ty  and the  
R N A / p r o t e i n  ratio.  The yields were as follows: abou t  
2.8 mg  and  0.1 mg  of mi tochondr ia l  pro te ins /g  of mas-  
seter  and of ad d u c t o r  magnus ,  respect ively.  Abou t  1.1 mg 
and  1.3 mg of sarcoplasmic  re t icu lum pro te in /g  of mas-  
seter  and  of ad d u c t o r  magnus ,  respect ively.  45Ca++ was  
counted  on a l iquots  of the  suspensions of the  various 
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% distribution of ~SCa++ cpm/mg protein cpm/mM Ca ++ 

Red White Red White Red White 

Mitochondria 8.3 4- 0.9 6.3 ~ 0.2 328.0 :J: 14.7 253.2 :t: 36.1 24.4:1- 0.2 10.2 ~ 3.3 
Sarcoplasmie retieulum 6.3 4- 0.1 9.2 :j: 2.3 7.8 ~: 2.1 181.1 4- 17.9 0.4 :t: 0.03 6.9 4- 1.6 

Data are given :k S.C. 

f ract ions:  to ta l  Ca++ was measured  in a P e r k i n - E l m e r  
Mod. 303 a tomic  absorp t ion  spec t ropho tomete r ,  in the  
presence  of 1% LaCla. P ro te in  was  de t e rmined  wi th  a 
b iure t  react ion.  

A previous  s t u d y  f rom this  l abora to ry  has  shown t h a t  
the  d i s t r ibu t ion  of 45Ca++ among  the  subcellular  f ract ions  
af ter  in vivo in jec t ion  of 4~Ca++ reflects,  a t  least  in par t ,  
in vivo m o v e m e n t s  r a the r  t h a n  the  red i s t r ibu t ion  of the  
r ad ioac t iv i ty  dur ing  the  f rac t iona t ion  1. The  Table  shows 
t h a t  a b o u t  8% of the  to ta l  Ca++ of the  red muscle  was 
recovered in the  isolated mi tochondr ia ,  as compared  wi th  
abou t  6% in the  whi te  muscle.  These values  were cer- 
ta in ly  underes t ima ted ,  since a large n u m b e r  of mi to-  
chondr ia  s ed imen ted  in the  first  low speed centr i fugat ion.  
Upon  app ly ing  a correct ion based  on the  to ta l  cy tochrome  
oxidase  ac t iv i ty  of the  homogena tes ,  abou t  2/a and 400/0 
of the  to ta l  45Ca++ was found in the  mi tochondr i a  in the  
red and  whi te  nmscle,  respect ively.  The  sarcoplasmic  
re t iculum isolated f rom the  red muscle had  prac t ica l ly  
no radioact iv i ty ,  while the  same fract ion f rom the  whi te  
muscle con ta ined  abou t  10~ of the  to ta l  45Ca++ of the  
muscle. For  the  reasons men t ioned  above,  also th is  
value was likely to be underes t ima ted .  While  in the  red 
muscle the  a m o u n t  of ~sCa++/mg of re t icular  pro te in  
was negligible wi th  respect  to mi tochondr ia ,  in the  
whi te  muscle it was of the  same order  of magn i tude  in 
the  2 organelles. The a m o u n t  of ~sCa++/mg of re t icular  
pro te in  was more  t h a n  20 t imes  higher  in whi te  t h a n  in 
red muscle,  while in mi tochondr ia  it was only 25% lower 
in whi te  t h a n  in red muscle. The specific ac t iv i ty  of the  
Ca++ in the  subcellular  organelles could be t a k e n  as an 
indica t ion  of the  t u rnove r  of the i r  Ca ++ . Clearly, the  
specific ac t iv i ty  of re t icular  Ca ++ was m u c h  h igher  in 
whi te  t h a n  in red muscle:  in the  masse te r  i t  was abou t  
60 t imes  lower t h a n  t h a t  of mi tochondr ia l  Ca ++, while in 
the  adduc to r  it  was of the  same order  of magni tude .  
However ,  the  table  shows t h a t  the  specific ac t iv i ty  of 
the  mi tochondr ia l  Ca++ was qui te  high also in the  whi te  
muscle. The  resul ts  thus  showed t h a t  the  Ca++ pool 
associated wi th  the  sarcoplasmic re t icu lum was larger 

and more  act ive in whi te  t h a n  in red muscle,  in agree- 
m e n t  wi th  the  view t h a t  sarcoplasmic  re t icu lum is ve ry  
act ive  in the  in t racel lular  m o v e m e n t s  of Ca ++. However ,  
in ag reemen t  w i th  the  recent  s tudies  on hea r t  men t ioned  
above z, the  resul ts  have  also shown t h a t  the  specific 
ac t iv i ty  of Ca++ in the  sarcoplasmic  re t iculum of t he  
red muscle was negligible w i th  respec t  to mi tochondr ia ,  
a f inding which suggests  a role for mi tochondr i a  in the  
Ca++ m o v e m e n t s  l inked to the  con t rac t ion  and  re laxat ion  
of red muscle. However ,  mi tochondr i a  were found to  
be qui te  act ive in the  in t racel lular  m o v e m e n t s  of Ca ++ 
also in the  whi te  muscle;  the i r  pa r t i c ipa t ion  in the  con- 
t rac t ion  and  re laxa t ion  cycles of whi te  muscle  canno t  
therefore  be ruled outS. 

Riassunto. Dopo iniezione di  45Ca++ in conigli, radio-  
a t t iv i tg  appare  nei mi tocondr i  e nel reticolo sarcoplasmico 
del masse tere  de l l ' addu t to re  magno.  La quan t i t g  di 
rad ioa t t iv i tg ,  e l ' a t t i v i t g  specifica del Ca+#, sono mol to  
pih elevate  nei mi tocondr i  che nel reticolo sarcoplasmico 
del massetere .  Sono dello stesso ordine di grandezza  nei 
due  organell i  de l l ' addu t to r e  magno.  I r i su l ta t i  suggeri- 
scono un ruolo p r o m i n e n t e  dei mi tocondr i  nei umvimen t i  
intracel lular i  del Ca++ nel muscolo rosso, ed un analogo 
p rominen t e  ruolo del reticolo sarcoplasmico nel muscolo 
bianco. 
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Mitogenic  Effect of S od i u m Phenobarbita l  and Rat Liver Arginase  Activity 

I t  is well known  t h a t  admin i s t r a t i on  of phenoba rb i t a l  
to ra ts  br ings abou t  d rama t i c  a l tera t ions  in the  b iochem- 
ical and s t ruc tura l  compos i t ion  of the  p a r e n c h y m a l  liver 
cells 1. Besides tha t ,  we have  found t h a t  phenoba rb i t a l  
has  g rowth -p romot ing  act ion in bo th  in tac t  and  regenera t -  
ing ra t  l iver due to p a r e n c h y m a l  cell hyperp las ia  2. Ac- 
cordingly,  some of the  l iver metabol ic  reorganiza t ion  
which follows phenoba rb i t a l  admin i s t r a t i on  can be as- 

sumed to be re la ted  to  processes associa ted wi th  growth,  
r a the r  t h a n  to o the r  a l tera t ions .  
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