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f o r m a t i o n  t h a n  in t h e  o t h e r s ,  s l o wer  r a t e  of  r e m o v a l ,  o r  
the  c o m b i n a t i o n  of  b o t h .  \ V i t h  t h i s  in v iew,  t h e  e x c e p -  
t iona l ly  h i g h  c o n c e n t r a t i o n  of  7 - a m i n o b u t y r i c  ac id  in t h e  
h y p o t h a l a m u s ,  for  e x a m p l e ,  m i g h t  i n d i c a t e  t h e  p r e s e n c e  
of g r e a t e r  a m o u n t  of  e n z y m e  a n d  t h e  h i g h e r  r a t e  of  ~-de-  
c a r b o x i l a t i o n  of  t h e  g l u t a m i c  ac id  in t h i s  h i g h l y  f u n c t i o n a l  
p a r t  o f  t h e  c e n t r a l  n e r v o u s  s y s t e m .  T h e  l o w e s t  c o n c e n -  
t r a t i o n s  of  i n v e s t i g a t e d  c o m p o u n d s  in t h e  c e r e b r a l  w h i t e  
m a t t e r  c o u l d  be  a c c o u n t e d  for  b y  t h e  i m p r o b a b i l i t y ,  in 
view of  t h e  e l e c t r o n  m i c r o s c o p i c  e v i d e n c e ,  t h a t  t h e  a x o -  
p l a s m  c o n t a i n s  t h e  s y s t e m s  r e s p o n s i b l e  for  p r o t e i n  s y n t h e -  
s isL H o w e v e r ,  w h a t  t h e  f u n c t i o n a l  s i g n i f i c a n c e  of  t h e  
h i g h e s t  g l u t a m i n e  c o n t e n t s  in t h e  c a u d a t e  n u c l eu s  a n d  
c e r e b e l l u m  m a y  be ,  w h e t h e r  t h e  s e c o n d  h i g h e s t  c o n c e n -  
t r a t i o n  of  y - a m i n o b u t y r i c  ac id  in t h e  c a u d a t e  n u c l e u s  
could  be  r e l a t e d  to  t h e  f a c t  t h a t  t h i s  n u c l e u s  r e p r e s e n t s  an  
i n t e g r a l  p a r t  o f  ' s u p r e s s o r  s y s t e m '  in t h e  b r a i n  ~0, r e m a i n  
q u e s t i o n s  a w a i t i n g  a n  a n s w e r  f r o m  f u r t h e r  i n v e s t i g a -  
t i ons  ~ L 

Rdsumd. L e s  a u t e u r s  o n t  d 6 t e r m i n 6  p a r  la m 6 t h o d e  
d e  la c h r o m a t o g r a p h i c  ~ d e u x  d i m e n s i o n s ,  la t e n e u r  en  
g l u t a m i n e  e t  en  a c i d e y - a m i n o b u t y r i q u e  d e s  d i f f 4 r c n t c s  
p a r t i e s  du  c e r v e a u  d u  c h a t .  ] ,a c o n c e n t r a t i o n  la p l u s  
41ev6e d e  l ' a c i d e  ? ~ - a m i n o b u t y r i q u e  a 6t6 t r o u v 6  d a n s  
l ' h y p o t h a l a m u s ,  t a n d i s  q u e  c e l l e  d e  la g l n t a m i n e  a 6 t6  
c o n s t a t 6 e  d a n s  le n o y a u  c a u d 6 .  L e s  c o n c e n t r a t i o n s  les  
p l u s  b a s s e s  d e  ce s  d e u x  p r o t d i n e s  a p p a r a i s s e n t  d a n s  la 
s u b s t a n c e  b l a n c h e  d u  c e r v e a u .  
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Nucleoside Phosphorylase Activity in Guinea Pig 
Polymorphonuclear Leukocytes 

N u c l e o s i d e  p h o s p h o r y l a s e  a c t i v i t y  has  b e e n  t h e  s u b j e c t  
of a n u m b e r  o f  i n v e s t i g a t i o n s  in  t h e  r ed  cel ls  o f  m a n  a n d  
o t h e r  m a m m a l s  1. O n  t h e  o t h e r  h a n d ,  no  d a t a  a r e  a v a i l a b l e  
c o n c e r n i n g  l e u k o c y t e s :  t h e  p r e s e n t  r e p o r t  d e a l s  w i t h  
s o m e  s t u d i e s  p e r f o r m e d  on  g u i n e a  p ig  n e u t r o p h i l i c  g r a n -  
u locy t e s .  

T h e  cel ls  w e r e  o b t a i n e d  f r o m  a d u l t  f e m a l e  g u i n e a  p igs  
b y  t h e  p e r i t o n e a l  s t e r i l e  e x u d a t e  t e c h n i q u e ,  u s ing  7.2°.0 
s o d i u m  c a s e i n a t e ,  as  d e s c r i b e d  b y  HIRSCH2; g ro s s l y  
h e m o r r h a g i c  s a m p l e s  w e r e  d i s c a r d e d .  T h e  p e r i t o n e a l  
f luid w a s  c o l l e c t e d  w i t h  a n  a n t i c o a g u l a n t  ( 1.2 ° o a m m o n i  u m  
s u l p h a t e  in 0 .8% p o t a s s i u m  o x a l a t e )  a n d  c e n t r i f u g e d  for  
10 m i n  a t  1000 × ~,. T h e  s e d i m e n t e d  cel ls  were  a d d i t i o n e d  
w i t h  1 vo l  o f  0 . 2 %  NaC1; a f t e r  2 m i n  1 vo l  o f  1 .6% NaCt  
w a s  a d d e d ,  in  o r d e r  to  i n s u r e  lys i s  o f  t h e  r a r e  r ed  cel ls  w i t h  
m i n i m u m  d a m a g e  to  t h e  l e u k o e y t e s .  A f t e r  c e n t r i f u g i n g ,  
t h e  s l i g h t l y  p i n k i s h  s u p e r n a t a n t  w a s  d i s c a r d e d ,  t h e  cells  
were  r e - s u s p e n d e d  in a b o u t  9 vo l  o f  w a t e r  a n d  h o m o g e -  
n ized  in  a P o t t e r - E l v e h j e m  a p p a r a t u s  a t  0°C.  T h e  s o l u b l e  
f r a c t i o n  w a s  o b t a i n e d  f r o m  t h i s  w h o l e  h o m o g e n a t e  by" 
c e n t r i f u g i n g  a t  2°C for  1 h a t  3 0 0 0 0 × g .  D i f f e r e n t i a l  
c e n t r i f u g a t i o n  was  p e r f o r m e d  in s o m e  e x p e r i m e n t s  in 
0.25 M s u c r o s e  a c c o r d i n g  to  MONT REUI L a. 

N u c l e o s i d e  p h o s p h o r y l a s e  a c t i v i t y  was  e s t i m a t e d ,  w i t h  
inos ine  as  s u b s t r a t e ,  b y  m e a s u r i n g  t h e  r a t e  of  ur ic  ac id  
f o r m a t i o n  in t h e  p r e s e n c e  of  x a n t h i n e  o x i d a s e  L T h e  l a t t e r  
e n z y m e  w a s  p r e p a r e d  f r o m  b u t t e r m i l k  a c c o r d i n g  to  
HORECKER a n d  HEPPI';LS: a 20 -30 - fo ld  p u r i f i c a t i o n ,  cor -  
r e s p o n d i n g  to  t h e  a m m o n i u m  s u l p h a t e  s t ep ,  was  g e n e r a l l y  
s a t i s f a c t o r y  6. F o r  a s e m i - q u a n t i t a t i v e  e s t i m a t i o n  of  
nuc l eos ide  p h o s p h o r y l a s e ,  a n d  for  p u r p o s e s  of  c o m p a r i s o n  
w i t h  a c t i v i t y  on  g u a n o s i n e ,  t h e  d e t e r m i n a t i o n  of  t h e  d is -  
a p p e a r a n c e  of  N a O H - I a s t  p e n t o s e  ~ h a s  b e e n  f o u n d  
su i t ab le ,  a n d  in g o o d  a g r e e m e n t  w i t h  t h e  s p e c t r o p h o t o -  
m e t r i c  t e c h n i q u e .  P r o t e i n s  were  d e t e r m i n e d  b y  Bt:CHER'S 
m e t h o d  8. 

T h e  r e s u l t s  o b t a i n e d  w i t h  r i s ing  c o n c e n t r a t i o n s  of  
inos ine  a r e  s h o w n  in F i g u r e  1. W h e n  t h e  e n z y m e  is 
s a t u r a t e d  w i t h  r e s p e c t  to  b o t h  s u b s t r a t e s  ( inos ine  a n d  in- 
o rgan ic  p h o s p h a t e ) ,  t h e  a c t i v i t y  e x h i b i t e d  c o r r e s p o n d s  to  
t h e  s p l i t t i n g  of  2 [ ,moIes l m e l e o s i d e  p e r  m g  p r o t e i n  in 
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Fig, I, hiosint, phosph,)rylase activity ()f guinea pig h'uko('ytes. The 
react ion llliXtllr(, WItS I)rcpared in 1.35 ml I cm path spectr()phot()- 
!nettle cuvt,ttes and c(mtain('d 2:1 [xmoh's of sodium phosphate buffer, 
pH 7.t;, :tl) btl of xanthin(, oxidase, II) btl of th(' h'ukocyte sohll~l(' 
fraction (corr(,spondiug to o. ! 7 ~tg of pr(>teil,), a))(l inosine at the c(m- 
centrations indicated, ill a final vohmw of I ml. Readings were taken 
every  ltliIHlto at ~(.)l)lll~t llSillg all Optica CI c I speclroph(>tometer. 
Reaction rate was COliStallt for at least Io l l l i l l .  IIl  the c('ntral part ()f 
the Figure, data are pk)tted according to LINEVCI{AVER itll(i I)URK 12. 
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10 min.  \Vith guam)sine the  ra te  is abou t  one t e n t h  of the  
ra te  wi th  inosine. 

A m o n g  the  f rac t ions  ob ta ined  by  dif ferent ia l  cent r i -  
fugat ion,  the  nuclei  and mi tochondr i a  were devoid  of 
nucleoside phosphory lase  ac t iv i ty .  The bulk of the  enzyme  
was found in the  soluble fract ion,  whereas  the  microsomes  
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Fig. 2. Effect of pH on leukocyte nucleoside phosphorylase activi ty.  
Assay as in Figure 1. The pH 5 reaction mixture was buffered with 
citric acid maintaining the usual phosphate concentration. An effect 

of the citrate anion was ruled out by testing at neutral pH. 

had an ac t iv i ty  a m o u n t i n g  to a few percen t s  of the  super- 
n a t a n t  (on pro te in  basis),  ac t iv i ty  which  m i g h t  well result 
f rom sl ight  con t amina t i on .  The in t racel lu lar  dis t r ibut ion 
is thus  in a g r e e m e n t  wi th  t h a t  found in o the r  t issues 9. 

The p H - d e p e n d a n c e  is shown in Figure 2. Maximum 
ac t iv i ty  is found at  7.8, which is close to f indings on the 
beef  liver enzymeX°. Also the  Michael is -Menten cons tant  
for inosine (3 • 10-55I) is of the  same order  of magni tude  
wi th  the  l iver t° and  the  leukocyte  enzyme.  

I f  the  nucleoside phosphory lase  ac t iv i ty  of whi te  and 
red blood cells is compared ,  one f inds  (on reca lcula t ing  the 
d a t a  by  TsuBoI and  HUDSON u on h u m a n  ery throcytes)  
t h a t  the  former  have  a 4-fold ac t iv i ty  on a p ro te in  basis 
and  an 8-10-fold ac t iv i ty  on a cell basis.  

Riassunto. Gli autor i  d imos t r ano  la presenza  di nucleo- 
side fosforilasi nei granuloci t i  neutrof i l i  di e ssuda to  peri- 
toneale  sterile di cavia.  L ' a t t i v i t g  enz ima t i ca  ~ dis t r ibui ta  
quasi  t o t a l m e n t e  nella frazione solubile, p r e s e n t a  a t t ivi t~ 
I0 vol te  pifi e leva ta  sul l ' inos ina  che sulla guanosina ,  ha 
p i t  o t t ima le  7,8 e cos t an t e  di Michael i s -Menten  per  l ' ino- 
s ina uguale a 3 • 10-s3 t .  
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M a l t a s e  A c t i v i t y  in  H u m a n  S e m e n  

I t  has  been d e m o n s t r a t e d  t h a t  m a m m a l i a n  s p e r m a t o z o a  
are capable  of ut i l is ing glucose, fructose,  mannose ,  
mal tose  and  glycogen for the  m a i n t a i n a n c e  of spe rm 
mot i l i ty  and  me tabo l i sm (KOELLIKER ~ and MACLEOD'°). 
Pr ior  to the i r  ut i l isat ion,  it is necessary  t h a t  d i sacchar ides  
should  be conve r t ed  to monosacchar ides ,  The enzymes  
responsib le  for such convers ions  have  not  been s tud ied  in 
detai l  so far. KARASStK a has  r epor ted  the  presence  of 
amylase  in dog and h u m a n  semen.  The obse rva t ion  of 
I .ANE-RoBERTS et al. 4 t h a t  h u m a n  semen  con ta ins  an 
unident i f ied  subs t ance  which on add i t ion  of amylase  gets  
conver t ed  to glucose indica tes  t h a t  glycogen m a y  also be 
present .  I t  seemed likely tha t ,  as in the  case of sa l ivary  
amylase ,  seminal  amylase  could then  br ing abou t  the  con- 
vers ion of seminal  glycogen to  mal tose .  I t  was there fore  
t h o u g h t  possible t h a t  deg rada t ion  of mal tose  to  glucose 
would be b r o u g h t  abou t  by  an enzyme  similar  to  in tes t ina l  
mal tase .  W i t h  these  obse rva t ions  in view, s tudies  were  
unde r t aken  to d e t e c t  and  e s t ima t e  the  mal tase  ac t iv i ty  of 
h u m a n  and  o the r  an imal  semen.  

Semen samples  were ob ta ined  f rom fert i le donors .  
Buffalo semen was ob ta ined  f rom the  Maharas t r a  Govern-  
m e n t  milk colon?'. R a b b i t  semen was collected by  means  
of an art if icial  vagina  and cock semen by  abdomina l  
massage.  Maltase ac t iv i ty  was e s t i m a t e d  in t e rms  of 
glucose l iberated.  The glucose was e s t i m a t e d  by  the  p a p e r  
c h r o m a t o g r a p h i c  m e t h o d  of SHETH and  RAO s. The s p r a y  
reagen t s  used for the  de tec t ion  of sugars  were t h e  same as 
descr ibed earl ier  (SHETH and  RAO 6). P ro te in  concen t r a t i on  

was d e t e r m i n e d  by  the  m e t h o d  of LOWRY et  a.1. ~. All 
e n z y me  s tudies  were carr ied ou t  using veronal  ace ta te  
p h o s p h a t e  universal  buffer .  

The mal tase  ac t iv i ty  of semen  was e s t ima ted  as follows. 
To 0,5 ml of semen  were added  equal  vo lumes  of veronal  
buffer  pH 5.5 and  0 .14M maltose.  Appropr i a t e  control  
mix tu re s  were also prepared ,  one w i t h o u t  t he  seminal  
p l a sma  and  the  o the r  w i thou t  t he  subs t ra te .  The mix tu res  
were i ncuba t ed  a t  37°C for 24 h. In  t he  reac t ion  as well as 
t he  con t ro l  mix tures ,  2 to  3 d rops  of to luene  were  added  
before incuba t ion .  Af ter  incuba t ion ,  t he  sugars  p r e s e n t  in 
the  mix tu re s  were ident i f ied and  e s t ima ted  accord ing  to 
the  m e t h o d  of SHETH and IiAO 5'6. 

The resul ts  i nd ica ted  t h a t  two  b a n d s  developed from 
the  po in t  s p o t t e d  wi th  the  d iges t ion  mix ture .  One of these 
bands  was due to mal tase  and the  second band  was 
ident i f ied to be t h a t  of glucose. The fo rma t ion  of glucose 
f rom mal tose  ind ica ted  t h a t  mal tase  was p resen t  in dia- 
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