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Table I 
Glutaminase I activity of guinea pig and rabbit liver and kidney 

(a) tissue extracts and (b) mitochondrial preparations 

Tissue 
Preparations 

i 1. Guineapig 
Liver 

2. Guineapig 
Kidney 

3. Rabbi t  
Liver 

4. Rabbi t  
Kidney 

Additions 

None 
PO4 
DL-glutamate 
P O  4 + DL- 
g lu tamate  

None 
PO 4 
DL-glutamate 
P O  4 + DL- 
g lu tamate  

None 
PO4 
DL-glutamate 
PO 4 + DL- 
glutamate  

None 
PO, 
DL-glutamate 
PO 4 + DL 
glutamate  

I 
Prepa- ] Prepa- Prepa- 
ration !rations ration 

(a) (b) (a) 

btg Ammonia formed per h at 

pH 7.2 pH 8-4 

Prepa- 
ration 

(b) 

12-0 6.2 19.0 
20.0 27.0 19.8 
11.0 6.0 19,0 

16.0 17.0 19.5 

9.0 9,0 18.0 
26-5 28.0 25-0 

6.0 6.0 16.0 

16.0 12.0 15.0 

7.0 8.0 14.0 
18-0 25-0 20.0 

7.0 8.0 13.0 

11.0 16.0 14.0 

6.0 9.0 12.0 
20-0 26-0 22.0 

4.0 7.0 9.0 
8-0 18.0 16.0 

22"0 
27"0 
22'0 

23,0 

26"5 
35"5 
26.0 

29,0 

17.0 
26"5 
16.0 

20'0 

13.0 
26-0 
10.0 
20.0 

0.~ M Phosphate and 0-05 M DL-glutamate were used. Other condi- 
tions are given in the text. 

The  p H  a c t i v i t y  cu rve  of g l u t a m i n a s e  of g u i n e a  pig 
l iver m i t o c h o n d r i a  (Fig.) ind ica tes  t h a t  t he  o p t i m u m  r a n g e  
for p h o s p h a t e  a c t i v a t i o n  lies be tween  p H  7.2-7.8,  and  
the  n e t  effect  of p h o s p h a t e  a c t i v a t i o n  decreases  as t he  
pH is f u r t h e r  ra ised.  

Table I1 
Effect of tonicity of medium on Glutaminase I activity of guinea 

pig liver mitochondria (10o mg wet weight) at pH 7.2 

System 

1. Suspension prepared according to 
E R R E R A  gt al. 1 

2. 0.3 M Sucrose suspension 
3. 0.88 M Sucrose suspension . . . 
4. 0.88 M Sucrose suspension + 

0.5 M PO 4 (in place of 0.2 M) 

[xg Ammonia formed 
per h 

Without I With P()4 
PO4 I (0-2 M) 

6-2 
15.0 
16-5 

16"5 

27.0 
27.0 
17-0 

24"5 

A l t h o u g h  it  is well k n o w n  t h a t  p h o s p h a t e ,  g l u t a m i c  acid,  
h i g h e r  p H ,  or  h y p e r t o n i c  sucrose  p roduce  p r o f o u n d  in- 
f luences  on  t h e  s t r u c t u r a l  m o r p h o l o g y  an d  func t ion  of t h e  
m i t o c h o n d r i o n ,  i t  c a n n o t  de f in i t e ly  be sa id  a t  th i s  s t age  
w h e t h e r  t h e  obse rved  effects  of these  fac tors  on  the  g lu ta -  
m i n a s e  a c t i v i t y  a n d  on  t h e  m i t o c h o n d r i a l  m o r p h o l o g y  are  
co r r e l a t ed  p h e n o m e n a .  

S. R. GUItA an d  H. S. CHAKRAVARTI 

Indian Institute /or Biochemistry and Experimental 
Medicine, Calcutta (India), October 12, 1959. 

Z, tsammen/assung 

A k t i v e  G t u t a m i n a s e  I wurde  in Meerschweinchen-  und  
K a n i n c h e n l e b e r ,  in N i e r e n g e w e b s e x t r a k t e n  u n d  in Mito-  
ch o n d r i en p r~ .p a r a t en  de r  e rwAhnten  Organe  bei p H  7,2 
nachgewiesen ,  nL-Glu tamins~ture  bewi rk t e  e ine ausgespro-  
chene  H e m m u n g  des  E n z y m s  n a c h  Zusa t z  v o n  P h o s p h a t .  
I n  h y p e r t o n i s c h e r  SukrosenAhr l6sung  1Asst s ich eine Akt i -  
v i e ru n g  d u r c h  P h o s p h a t z u s a t z  gew6hnl i ch  n i c h t  n a c h -  
weisen, se lbs t  n i c h t  b e i m  p H - O p t i m u m  7,2, es sei d e n n  
bei  seh r  h o h e n  P h o s p h a t k o n z e n t r a t i o n e n .  

..... F 

6 

~ d d e d  phosphate 
~o acldee phosphate 

7 8 9 lOpH 
pH-activity curve of Glutaminase I of guinea pig liver nfitochondria 

I t  is e v i d e n t  f rom T a b l e  I I  t h a t  t h e  g l u t a m i n a s e  of 
guinea  pig  l iver  m i t o c h o n d r i a ,  p r e p a r e d  a n d  suspended  
in h y p e r t o n i c  sucrose  m e d i u m ,  is no t  a c t i v a t e d  even  a t  
pH 7.2, w i t h  t h e  usua l  p h o s p h a t e  c o n c e n t r a t i o n  (0.2 M).  
However ,  a h i g h e r  c o n c e n t r a t i o n  of p h o s p h a t e  (0.5 M)  is 
required to  p roduce  s ign i f i can t  a c t i v a t i o n  of g lu t aminase ,  
which sugges ts  t h a t  t he  effect  of p h o s p h a t e  is in some way  
coun te rac t ed  b y  h y p e r t o n i c  sucrose  m e d i u m .  

P R O  E X P E R I M E N T I S  

A M e t h o d  for A v o i d a n c e  
of  E l e c t r o s t a t i c  F l a s h i n g  in P r e p a r i n g  
A u t o r a d i o g r a p h s  w i t h  S t r i p p i n g  F i l m  

In  u n u s u a l l y  d r y  c l imates  s ta t i c  e lec t r i c i ty  co mp l i ca t e s  
t h e  use of s t r i p p i n g  film for a u t o r a d i o g r a p h y .  Pee l ing  t h e  
f i lm f rom i ts  base,  h o w e v e r  gen t ly ,  t e n d s  to  p ro d u ce  
b r i g h t  f lashes  which  raise  t h e  b a c k g r o u n d  to  in to l e rab le  
levels unless  special  p r ecau t i o n s  are  t a k e n  to  h u m i d i f y  t h e  
f i lm or  t h e  a t m o s p h e r e  to  t h e  p r o p e r  degree.  ( i f  i t  is too  
d a m p ,  t h e  f i lm c a n n o t  be  s e p a r a t e d  f rom t h e  plate . )  

Accu ra t e ly  con t ro l l ed  h y d r a t i o n  can  be  ach ieved  b y  
immers ion  of t h e  f i lm p l a t e  in a q u e o u s  alcohol .  T h e  follow- 
ing p rocedure  h a s  been  found  ef fec t ive :  a u t o r a d i o g r a p h i c  
p la tes  ( K o d a k  A R  10) are  i m m e r s e d  br ief ly  (15-30 s) in  
100% e t h a n o l  a n d  t h e n  t r a n s f e r r e d  to  a sha l low d ish  of 
9 5 %  e thano l .  W h i l e  s u b m e r g e d ,  t h e  f i lm is scored w i t h  
a r azo r  b l a d e  i n to  s t r i p s  of r equ i s i t e  size, t h e  pieces are  
peeled off a n d  f loa ted  on w a t e r  emuls ion-s ide  d o w n  in t h e  
usua l  way.  T h e  f i lm s t r ips  f l a t t en  r a p i d l y  a n d  can  be  
m o u n t e d  on  sl ides w i t h i n  a few seconds .  The  w a t e r  on  
which  t h e  f i lm is f loa ted  m u s t  be c h a n g e d  a t  f r e q u e n t  
in t e rva l s ,  because  a lcohol  t h a t  is ca r r i ed  ove r  a l t e r s  t h e  
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sur face  t e n s i o n  a n d  t h e  s t r ips  will s ink.  I t  is adv i s ab l e  to  
c a r r y  o u t  t h i s  p rocedu re  on ly  in  a we l l -ven t i l a t ed  d a r k  
room.  

A u t o r a d i o g r a p h s  w i t h  f i lm s t r i pped  b y  t h e  usua l  me-  
t h o d  in a h u m i d i f i e d  d a r k  r o o m  a n d  b y  t h e  e t h a n o l  
m e t h o d  desc r ibed  a b o v e  were  compared .  D u p l i c a t e  s l ides 
were  deve loped  a f t e r  i nc reas ing  i n t e r v a l s  of exposure .  
G r a i n s  a p p e a r e d  o v e r  t h e  r a d i o a c t i v e  s i tes  a t  a p p r o x i -  
m a t e l y  para l le l  ra tes ,  a n d  in  f ac t  t he  two types  of pre-  
p a r a t i o n s  were i nd i s t i ngu i shab le .  

Th i s  m e t h o d  h a s  y ie lded  h i g h l y  s a t i s f ac to ry  resu l t s  in 
q u a l i t a t i v e  s tud ies  on  b io logica l  ma te r i a l .  No g ra in  c o u n t -  
ing ha s  been  a t t e m p t e d .  I t  is s imple,  rapid,  a n d  requi res  
no  special  e q u i p m e n t .  P r e p a r a t i o n s  of good q u a l i t y  a re  
r ead i ly  o b t a i n a b l e  in  a reas  where  a t m o s p h e r i c  cond i t i ons  
a re  un favo r ab l e .  

D. MAZIA 1 a n d  NANCY L. R.  BUCHER 2,a 

Department o] Zoology, University of Cali/ornia, Berkeley, 
~and John Collins Warren Laboratories of the Huntington 
Memorial Hospital o] Harvard University, at the Massachu- 
setts General Hospital, Boston (Massachusetts), January 25, 
1960. 

Zusammen/assung 

Die V o r b e r e i t u n g  des  F i l m s  u n t e r  e ine r  Alkohol -  
W a s s e r - L b s u n g  wi rd  empfoh len ,  u m  die s t 6 r ende  Bel ich-  
t u n g  des  a u t o r a d i o g r a p h i s c h e n  ~s t r ipp ing  film,> d u t c h  
e l e k t r o s t a t i s c h e  E n t l a d u n g e n  in e ine r  t r o c k e n e n  A t m o -  
spiire zu v e r m e i d e n .  

1 Supported by a grant from the National Institutes of Health. 
2 Present address: Massachusetts General Hospital, Boston. 
a Supported by a grant from the American Cancer Society. This 

is publication No. 972 of the Cancer Commis.sion of Harvard Uni- 
versity. 

P R O  E X P E R I M E N T I S  

Une combina i son  chimique de la fertilisine 

L ' u n  de  n o u s  a m o n t r 6  x que  l o r s q u ' o n  m e t  e n  c o n t a c t  
le s6 rum d ' u n  l a p i n  avec  de  l ' e au  de  m e t  ovu la i r e  d ' o u r s i n  
ou une  so lu t ion  de fer t i l i s ine  d ' e x t r a c t i o n  t r i ch lo rac6 t ique  ~ 
en  eau  de  mer ,  il se fo rme u n  t r oub l e  p o u v a n t  in te r f6re r  avec  
d ' 6ven tue l l e s  l ec tures  de  r6ac t ions  i m m u n o l o g i q u e s .  Or,  
il a 6t6 d 6 m o n t r 6  3,4 que  la  fer t i l i s ine  poss6de des  pro-  
pr i6t6s  p roches  de celles de l ' h 6 p a r i n e :  d ' u n e  p a r t  c ' e s t  
u n  polyos ide  est6rifi6 p a r  des g r o u p e m e n t s  SO4-- ,  d ' a u t r e  
p a r t  c ' e s t  une  a n t i t h r o m b i n e .  

L ' u n  de nous  a m o n t r 6  6"e q u ' e n  pr6sence  de ce r t a in s  
ca t ions  d iva len t s ,  d e n t  Ca++, l ' h 6 p a r i n e  e t  les h6pa r ino ides  
de syn th6se  p r 6 c i p i t e n t  s61ec t ivement  les f l - l ipoprot6ines  
s4riques.  I1 nous  a p a r u  i n t 6 r e s s a n t  de r e c h e r c h e r  si la fer- 
t i l is ine pr6c ip i te  6ga l emen t  les f l- l ipoprot6ines.  E f fec t ive -  
mer i t  nous  a v o n s  c o n s t a t 6  q u ' u n e  so lu t ion  de  fer t i l i s ine  
de Psammechinus miliaris en pr6sence  de 0,1 M CaCt z flo- 
cule les f l - l ipoprot6ines du  s6 rum de  l ' h o m m e .  L a  c o m b i -  
n a i s o n  es t  raise e n  6v idence  p a r  co lo ra t ion  des  l ipides  avec  
le h e i r  S o u d a n  d a n s  le pr6cipi t6  red issous  en  pr6sence  de  
c i t r a t e  e t  apr6s  61ectrophor6se su r  papier .  

Ce t t e  r6ac t ion  de la  fer t i l is ine nous  p a r a l t  avo i r  u n  cer-  
t a i n  h o m b r e  &inc idences  phys io log iques :  

1 ° I1 es t  possible  que  la  c o m b i n a i s o n  fer t i l is ine-Ca++- 
f l - l ipoprot6ines  joue  u n  r61e i m p o r t a n t  au  cours  de l 'ag-  
g l u t i n a t i o n  des spe rma tozo ides  sp6cif iques n o t a m m e n t  
p a r  la fert i l is ine.  E n  effe t  la pr6senc6 d ' u n e  ga ine  l ip id ique  
d a n s  la t6 t e  des spermatozo~des  d ' ou r s in s  7,s r e n d  t r6s  
v r a i s e m b l a b l e  une  tel le hypo th6se .  

N o t o n s  tou te fo i s  que  l ' h 6 p a r i n e  n ' a g g l u t i n e  pas  les sper- 
m a t o z o i d e s  d ' o u r s i n s  en  eau de  m e t ;  il s ' ag i t  p roblable-  
mer i t  d ' u n e  ques t i on  de  po ids  mol6cula i re ,  celui  de  Ph6pa- 
r ine  4 t a u t  t r o p  fa ib le  d a n s  les c o n d i t i o n s  de  force ionique 
qu i  s e n t  celles de  t ' eau  de me t .  E n  effe t  I ' h6par ine ,  con- 
t r a i r e m e n t  ~ c e r t a i n s  h 6 p a r i n o i d e s  de  syn thhse ,  n e  pr6ci- 
p i t e  les f l - l ipoprot6ines q u e  d a n s  des cond i t i ons  de force 
ion ique  fa ib le  L 

L a  c o m b i n a i s o n  fer t i l i s ine-prot4 ines  bas iques  sperma-  
t i q u e s - p h o s p h a t i d e s  s p e r m a t i q u e s  envisag6e  p a r  Pu n  de 
nous  9 i n t e r v i e n d r a i t  d a n s  les processus  d ' a g g l u t i n a t i o n  
i r r6vers ib les  d6cr i t s  en% 

2 ° I1 nous  p a r a i t  possible  de g6n6ral iser  la por t6e  de 
la c o m b i n a i s o n  polyos ides  su l fur iques  -Ca++-fl-lipopro- 
t6ines .  HEILBRUNN et  WILSON 10,11 o n t  m o n t r 6  que  l 'h6pa-  
f ine  i n h i b e  la f o r m a t i o n  du  fuseau  a c h r o m a t i q u e ;  d 'apr6s  
JAHN 12 e t  I~OPAC la, c e t t e  i n h i b i t i o n  es t  en  f a v e u r  de 
l ' h y p o t h 6 s e  soulev6e p a r  l ' u n  de nous  la selon laquel le  le 
fuseau  a c h r o m a t i q u e  se ra i t  cons t i t u6  p a r  u n e  combina i -  
son  e n t r e  des  p ro t4 ines  ba s iques  nucl6ai res  e t  des  prot6ines  

p o i n t  iso61ectrique acide  cy t o p l a s mi q u es ,  l ' h6par ine  
e n t r a n t  en  c o m p 6 t i t i o n  avec  les p ro t6 ines  ac ides  cyto- 
p l a smiques .  L a  c o m b i n a i s o n  des  f i - l ipoprot6ines  avec 
les polyos ides  su l fu r iques  nous  p a r a i t  d6sormais  o r ien te r  
u t i l e m e n t  d a n s  une  nouve l l e  vole  les r eche rches  su r  la 
c o n s t i t u t i o n  d u  fuseau  a c h r o m a t i q u e .  

U n  dosage  de Ia fer t i l is ine fond6 su r  la c o m b i n a i s o n  chi- 
m i q u e  que  nous  v e n o n s  de m e t t r e  en  6v idence  es t  en  cours 
de  r6a l i sa t ion .  

B. RYBAK e t  M. BURSTEIN 

Ddpartement de ZoophysioIogie, Facultd des Sciences, 
Caenet Centre Nationale de Trans/usion Sanguine, Paris, 
le 23 ddcembre 7959. 

Summary 

T h e  fer t i l iz in  of s ea -u rch ins  c o m b i n e s  w i t h  fl-lipopro- 
re ins  of m a m m a l s  se ra  in  t h e  p resence  of c a l c i u m ions.  I t  
is sugges ted  t h a t  a c o m b i n a t i o n  of t h i s  t y p e  occurs  in rive 
d u r i n g  t h e  spe rm-fe r t i l i z in  i n t e r ac t i on .  
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N O T A  

E d i t o r ' s  N o t e :  MARGARET H .  SHERLOCK, N.  SPERBER, 
a n d  J .  ToPLtSS: S-Haloalkyl-Dihydrobenzothiadiazine 
Diozides as Potent Diuretic Agents. A Br ie f  R e p o r t  On the 
s a m e  s u b j e c t  b y  DE STEVENS et al. h a s  b e e n  received 
F e b r u a r y ,  9 a n d  a p p e a r e d  in  E x p e r .  76, no. 3, p. 113 (1960). 
F o r  v a r i o u s  t e c h n i c a l  r ea sons  p u b l i c a t i o n  on  t h e  present  
r e p o r t -  w h i c h  de f in i t e ly  h a s  p r i o r i t y  -- h a s  u n f o r t u n a t e l y  
b e e n  de layed .  


