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higher  concen t ra t ions  of the  'pyr idoxa l '  enzyme in prolif- 
e ra t ing  nervous  t issues w i th  a p redominance  of glycolysis 
versus respi ra t ion  (AMORE and B O N A V I T A 1 ;  PICCOLI et  
ald) would suggest  t h a t  a t  the  bra in  level hyperg lycemia  
s t imula tes  glycolysis more  t h a n  oxygen  consumpt ion  s. 

Riassunto. ~L s ta to  d e t e r m i n a t o  il r appor to  t r a  forma 
~piridossalica~ e Iorma ~piridossaminica~ de l l ' a spar ta to  
aminot rans fe ras i  nel l 'encefalo to ta le  di r a t t i  albini  du- 
r an te  l ' ipoglicemia da insul ina e l ' ipergl icemia da  allos- 
sana. I1 r appor to  t ra  le due forme catal i t iche de l l ' enz ima 
6 s ta to  considera to  un indice dell 'eff icienza del ciclo degli 
acidi tricarbossilici ,  ed 6 s t a t a  p r o s p e t t a t a  la possibilit& 

che l ' a spa r t a to  aminot rans fe ras i  abbia  una  funzione rego- 
la t iva  nei  r iguardi  del ciclo. 
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L a c k  of  a - A m y l a s e  i n  H o r s e  S e r u m  

Pre l iminary  da t a  were ob ta ined  in our l abora to ry  to 
show t h a t  ~-glucosidase, r a the r  t h a n  a-amylase,  accounted  
for the  amyloly t ic  ac t iv i ty  of unf rac t iona ted  horse serum l 
F u r t h e r  expe r imen t s  were therefore  p lanned  in order  to 
achieve conclusive evidence of the  lack of e -amylase  in 
horse serum, since the  enzyme  has been repor ted  to  occur 
in all m a m m a l i a n  sera 2 ; in an a t t e m p t  to  separa te  e -amy-  
lase f rom e-glucosidase the  technique  of ge l -chromato-  
g raphy  was resor ted  to, since it p roved  successful wi th  
o ther  biological fluids 3 ~. Fur the rmore ,  in search for a 
possible exp lana t ion  for the  lack of the  enzyme in horse 
serum, the  ge l -chromatographic  behaviour  of amylases  
from pancreas  and  sa l ivary  glands was also s tudied.  

Materials and methods. Horse  serum and prote ins  ex- 
t r ac ted  f rom horse pancreas  and sal ivary glands were 
dialized and, in turn,  f rac t iona ted  on the  same column 
of Sephadex  G-100 (Pharmacia ,  Uppsala) :  buffered 1 M  
sodium chloride was the  elut ing fluid. Amylase  and mal- 
tase act ivi t ies  were mon i to red  in the  eluted fractions.  
E n z y m e  assay and character iza t ion,  and cellulose aceta te  
electrophoresis  of enzymat i c  prepara t ion ,  were per formed 
as previously  descr ibed 5. 

Results and discussion. Typical  ch romatograph ic  pat -  
terns  are shown in Figure 1. Enzyma t i ca l l y  act ive tubes  
f rom serum f rac t iona t ion  were pooled and concent ra ted .  
The resul t ing enzymic  p repara t ion  behaved  as an e-gluco- 
sidase in s ta rch  hydro lys i sC I t s  e lect rophoret ic  mobi l i ty  
approached  the  mobi l i ty  of horse serum albumin,  p H  
curves in b o t h  mal tose  and  s ta rch  hydro lys is  are shown 
in Figure 2. 

No u-amylase ac t iv i ty  was recorded when  the  tubes  cor- 
responding to the  Ve/V o values of 1.6 and 2.5 f rom serum 
and  sa l ivary  glands f rac t iona t ions  were assayed,  af ter  
concent ra t ion ,  by  an amyloclas t ic  method .  

Tile p resen t  results  m a y  be summar ized  as follows: 
(1) An ~-glucosidase occurs in horse serum:  p H  curves 
would indicate  possible inhomogene i ty  of the  enzyme ; its 
iden t i ty  wi th  t he  ' amylase '  of horse serum 6 is l ikely on 
the  basis of its e lec t rophore t ic  mobil i ty .  The occurrence 
of 'mal tase '  in horse serum has been repor ted  ~. (2) e -amy-  
lase is lacking f rom horse se rum and sal ivary glands;  the  
lack of the  enzyme  f rom sal ivary  glands has been  re- 
por ted,  bu t  there  is no general  ag reemen t  2. (3) As far 
as the  V J V  o values f rom ge l -ch romatography  can be 
ex t rapo la ted  to  molecular  size, horse pancrea t ic  amylase  
has  the  same low molecular  size as some amylases  f rom 
di f ferent  m a m m a l i a n  sources 5, s. 

These f indings pose some ques t ions  abou t  the  mecha-  
nisms which favour  the  diffusion of ~-amylase f rom pan-  
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Fig.  1. Eh t t i on  p a t t e r n  of ma l t a s e  a n d  a m y l a s e  act iv i t ies  f rom a 
S e p h a d e x  G-100 co lumn ,  a f t e r  horse  panc rea s ,  s a l i v a r y  g lands  a n d  
serum fractionation. The V o of the column was the elution vohune 
of blue dextran 2000. 

i p.  A. BONINI a n d  C. FRANZINI, Boll. Soc. i ta l .  Biol.  spcr .  44, 1056 
(1968). 

2 p.  BERNFELD, in Comparative Biochemistry (Ed.  M. t~'LORKIN a n d  
H.  S. MASON; A c a d e m i c  Press,  N e w Y o r k  a n d  L o n d o n  1962), vol. 3. 

a C. FRANZlNI a n d  P. A. BONINI, E x p e r i e n t i a  23, 373 (1967). 
C. FRANZlNI a n d  P. A. BONINI, Clin. eh im.  A c t a  17, 505 (1967). 

5 C. FRANZlNI, P. A. BONINI a n d  M. L. SOLA, E n z y m o l o g i a  36, 117 
(1969). 

6 R. L. SEARCY, S. HAYASHI, J. E. BERK and H. STE~N, Proc. Soc. 
exp. Biol. Med. 122, 1291 {1966}. 

7 I. LIBERMAN and W. H. l~TO, J. biol. Chem. 225, 899 {1957}. 
8 C. FRANZlNI, P. A. BONINI a n d  A. ZAPPATA, Clin. ch im.  A c t a  2,3, 
368 (1969). 



598 Speeialia 15. 6. 1969 

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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