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H e m m s t o f f e  des Trypsins ,  P lasmins  und  Thrombins  be- 
schr ieben worden  ~, ~a, ~9, 2o. Die Reak t ion  von  G B N B  mi t  
Urokinase  erfolgt  mi t  geringerer  Geschwindigkei t  als m i t  
Tryps in  und  P lasmin  1~. N a c h d e m  berei ts  yon  anderen  
Auto ren  gezeigt  worden  ist, d a s s  d e r  i r reversible Chymo-  
t ryps in inh ib i to r  N~-Tosyl -L-phenyla laninchlormethylke  - 
t on  (TPCK) n ich t  mi t  Ur0kinase  reagier t  3, wurde  nun-  
mehr  festgestell t ,  dass auch T L C K  keine H e m m u n g  des 
Fe rmen te s  bewirkt .  Da eine H e m m u n g  andere r  p lasmino-  
genak t iv ie render  F e r m e n t e  durch  T L C K  nachgewiesen  
wurde  21, deu te t  dieses Ergebnis  auf bes t ehende  Unte r -  
schiede in den ak t iven  Zent ren  derar t iger  Fe rmen te  hin. 

Summary. Urokinase,  the  p las ln inogen ac t iva to r  f rom 
urine, is inhibi ted  i r reversibly by  d i i sopropyl  f luorophos-  
p h a t e  and 4 ' -n i t robenzyl  4-guanidinobenzoate .  The re- 
act ions  of inhibi t ion underl ie  pseudof i r s t -order  kinetics.  

R a t e  cons t an t s  were es t imated .  Urokinase  is no t  inact i -  
va t ed  by  incuba t ion  wi th  tosyl-L-lysine ch lo rome thy l  
ketone.  
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A Dialysable Glutamine Hydrolysing Enzyme from Normal and Malignant Tissues 

A previous r epor t  I had  indica ted  the  presence of a 
dialysable factor  in the  Ehr l ich  ascites ceils, which could 
br ing abou t  a degrada t ion  of g lu tamine  in vitro.  I t  was, 
therefore ,  of in te res t  to see if a s imilar  p h e n o m e n o n  
occurred in solid t umours  also and compare  it wi th  kidney,  
a r ich source of g lutaminase .  An a t t e m p t  has also been  
made  to de te rmine  the  na ture  of the  factor,  ob ta ined  
af ter  dialysis. 

Materials and methods. The animals,  bear ing  a mouse 
f ibro-sarcoma (MFS), descr ibed by  WARAVDEKAR et al. 2, 
were killed 10 days  af ter  the  t umour  t r ansp lan ta t ion ,  by  
cervical  dislocation.  A 20~ homogena t e  of the  t u mo u r  
t issue was p repared  in cold calcium, free Krebs -Ringer  
solution. K idney  homogena tes  were also p repa red  in a 
similar  manner .  5.0 ml of homogena te s  were dialysed 
agains t  .30 ml of calcium, free Krebs -R inge r  phospha t e  
buffer,  pH  7.4 a t  4~ for 18 h. The dia lysates  were t hen  
lyophil ized and recons t i tu t ed  wi th  wa te r  jus t  before use. 

Al l  incubat ions  were carried out  in Ca-free Krebs-  
Ringer phospha t e  buffer,  p H  7.4, con ta in ing  5 l n M  
glutamine,  in a convent iona l  Warbu rg  m a n o m e t r i c  ap- 
pa ra tus  at  37~ for 1 h. The a m m o n i a  p roduced  was 
de te rmined  by  the  m e t h o d  of BRAGANCA et al. a. The re- 
sults  ob ta ined  were corrected for the  non-enzymat i c  
hydrolys is  of the  subs t r a t e  due to the  add i t ion  of K=CO a. 

Pro te in  de te rmina t ions  were carried out  according to 
the  m e thod  of SUTHERLAND et al. 4. 

Results. Table I shows t h a t  bo th  the  d ia lysa tes  and the  
dialysed homogenates ,  ob ta ined  f rom t u m o u r  and kidney,  
can l iberate  a m m o n i a  f rom glutamine.  The act iv i ty ,  how- 
ever, was higher  in the  former  t h a n  in the  la t ter .  As the  
d ia lysates  also showed the  presence of protein ,  we t r ied 
to de te rmine  the  hea t  s tabi l i ty  of th is  factor,  by  keeping 
the  dia lysates  in boil ing water  for 10 rain and then  
t e s t ed  for the i r  activit ies.  Table I indica tes  tha t ,  whereas  
the  k idney dia lysate  lost abou t  89% of its original ac t iv i ty ,  
the  t um our  d ia lysa te  was inac t iva ted  to the  t ime of abou t  
50% 

I t  m a y  be observed f rom Table  I I  t h a t  the  t u m o u r  
d ia lysa te  was capable  of hydro lys ing  up to  60 m2~I con- 
cen t ra t ion  of glutamine.  On the  o ther  hand ,  the  d ia lysa te  
ob ta ined  f rom k idney  p roduced  m a x i m u m  a m o u n t  of 
am m on ia  a t  20 m M  subs t ra te  concen t ra t ion .  

The Figure indicates  t h a t  the  k idney  dialysates ,  when  
incuba ted  at  va ry ing  p H  levels f rom 5.0-8.8 in the  

presence  of 5 mini g lu tamine,  showed peaks a t  2 d i f fe ren t  
p H  vs: p H  5.0 and  8.0. Bu t  the  t u m o u r  d ia lysa te  had  the  
m a x i m u m  ac t iv i ty  a t  p H  8.0. In  th is  case, however ,  the  
ac t iv i ty  increased wi th  increase in pH,  till it  a t t a i n ed  the  
m a x i m u m  at  p H  8.0. 

Table I. Effects of dialysates obtained from kidney and tumour on 
glutalnine degradation 

Tissues Homogenatc Dialysatc Dialysate 
after dialysis (boiled for 

10 min} 

Kidney 893 -c 60 14,60 i 100 15~ .@~ 9 
Tnrnour 1294i  100 17/30~ 95 9411 • 10 

All values are [xg NH 11/100 mg protein. 

Table II. Effects of dialysatcs on increasing concentrations of 
glutamine 

Tissues Glutamine concentration (mM) 
5 10 20 40 60 

Kidney 8,333 5,238 14,285 13,095 8,333 
• 100 i 500 i 1,560 • 965 i 250 

Tumour 4,545 7,575 9,090 2 5 , 0 0 0  65,909 
• 410 ~ 675 ~ 828 ~ 2,065 2~_ 5,100 

Values indicated are [xg NH4+/100 mg protein. 
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Discussion. The  resu l t s  p r e s e n t e d  here  i nd i ca t e  t h a t  
some fac to r  which  is also capab le  of hyd r o l y s i ng  g lu ta-  
m ine  could be  d ia lysed  ou t  of t he  h o m o g e n a t e s  of b o t h  t he  
n o r m a l  k i d n e y  a n d  t h e  t u m o u r .  The  presence  of p ro te ins  
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Glutamine hydrolysing capacity of the dialysates obtained from 
kidney (normal) and tumour homogenates at different pH. �9169 
Kidney dialysate; 0 - - 0 ,  tumour dialysate. 

in t he  d ia lysa tes  a n d  also t he  fac t  t h a t  th i s  fac to r  was  
hea t - l ab i l e  i nd i ca t e  t he  poss ib i l i ty  of an  e n z y m a t i c  
n a t u r e  of th i s  factor ,  This  m a y  be  more  clearly i nd i ca t ed  
b y  t he  h igh  a f f in i ty  of t h e  d ia lysa tes  t owards  t he  sub-  
s t r a t e  and  also b y  t h e i r  p H  op t ima .  

The  d a t a  p r e sen t ed  here  m i g h t  ind ica te  the  poss ib i l i ty  
of t he  g l u t a m i n a s e  be ing  b r o k e n  down  in to  smal le r  mole-  
cules a n d  t he  ac t ive  core of t he  e n z y m e  m a y  be  pass ing  
t h r o u g h  t he  bag.  F u r t h e r  work  is, however ,  in  progress  to  
cha rac t e r i ze  th i s  p ro t e in  a n d  s t u d y  i ts  proper t ies .  

Rdsumd. Dans  les re ins  et  dans  les t issus  de t u m e u r  u n  
fac teu r  p r o v o q u a n t  une  g l u t a m i n a s e  a 6t6 mis  en  6vi- 
dance.  Cet te  ac t iv i t6  est  plus  fa ible  dans  les reins.  Le 
d i a ly sa t  du  re in  accuse deux  p H  o p t i m a  de 5.0 A 8.0, 
t a n d i s  que  celui de la t u m e u r  n ' a  q u ' u n  p H  o p t i m u m  
de 8.0. 
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Inhibit ion of Galvanic  Skin Response  by the Splanchnic  Afferent 

P r e l i m i n a r y  e x p e r i m e n t s  h a v e  shown  t h a t  e lectr ical  
s t i m u l a t i o n  of t he  soma t i c  a f fe ren t  nerve,  as well  as t he  
sp l anchn ic  and  t he  vaga l  a f f e r en t  nerves ,  causes i n h i b i t i o n  
of ga lvan ic  skin  response  (GSR) in ca ts  1. Ve ry  l i t t le  is 
known,  however ,  a b o u t  t he  n a t u r e  of t he  p r i m a r y  
a f fe ren t  conce rned  w i t h  these  p h e n o m e n a .  I n  t he  p r e sen t  
paper ,  t he  c o m p o n e n t  of t h e  sp l anchn ic  a f fe ren ts  pa r t i c i -  
p a t i n g  in t h e  ref lex i n h i b i t i o n  of G S R  was i n v e s t i g a t e d  
f rom the  co r re la t ion  be t w een  t he  n e u r o g r a m  and  inh ib i -  
t o r y  effects of t h e  sp l anchn ic  s t imu la t ion .  

Material and methods. U n d e r  e the r  anes thes ia ,  b r o n c h i a l  
c a n u l a  a n d  s aphenous  ve in  c a n u l a  were inse r t ed  in to  16 
cats .  G S R  was recorded  f rom t he  paws  of t he  a n t e r i o r  
l imbs  b y  m e a n s  of Ag-AgC1 electrodes.  E E G ,  f emora l  
a r t e r i a l  p ressure  a n d  h e a r t  r a t e  were  recorded  s imul-  
t aneous ly .  The  g rea t  sp l anchn ic  n e r v e  was severed  j u s t  
p r o x i m a l  to  t he  coeliac gang l ion  and  was isola ted f rom 
s u r r o u n d i n g  t issues  up  to  t h e  s y m p a t h e t i c  t r u n k  in t r a -  
thorac ica l ly .  The  an i m a l s  were immobi l i zed  w i t h  F laxed i l  
a n d  m a i n t a i n e d  w i t h  pos i t ive  pressure  resp i ra t ion .  
S t i m u l a t i o n  e lect rodes  were la id  on  t h e  p r o x i m a l  p o r t i o n  
of t h e  n e r v e  and  t he  n e u r o g r a m  of t h e  whole  ne rve  was 
recorded  a t  t he  d i s t a l  end.  All t he  ne rves  exposed were 
p r o t e c t e d  w i t h  w a r m e d  paraff in-oi l .  R e c t a n g u l a r  pulses 
of 0.01 msec  d u r a t i o n  w i t h  v a r i a b l e  in tens i t i e s  were 
app l ied  repe t i t ive ly ,  usua l ly  a t  a f r equency  of 5/sec. 

I n  order  to  evoke  GSR, t h e  c o m m o n  pe ronea l  n e r v e  
was  s t i m u l a t e d  eve ry  45 sec for 200-500 msec w i t h  a 
t r a i n  of pulses  of 5 msec  d u r a t i o n  a t  a r a t e  of 10/sec a n d  
a n  i n t e n s i t y  a d j u s t e d  to evoke  GSR.  I n  order  to  keep t he  
a m p l i t u d e  of evoked  G S R  c o n s t a n t  for a long period,  
b o d y  t e m p e r a t u r e  was m a i n t a i n e d  c o n s t a n t  a n d  t he  d e p t h  
of anes thes i a  ( U r e t h a n e  or  N e m b u t a l )  was  a d j u s t e d  to a 
s t a t e  in  w h i c h  evoked  G S R  was  large a n d  s t ab le  a n d  
s p o n t a n e o u s  b a c k g r o u n d  ac t iv i t i e s  were  small .  

Results and discussion. Afte r  secur ing  c o n s t a n t  ampl i -  
t u d e  of evoked  GSR,  sp l anchn ic  s t i m u l a t i o n  was app l ied  

for a few minu tes ,  inc lud ing  2 or 3 evoked  G S R  w i t h i n  t h e  
s t i m u l a t i o n  period.  As shown  in F igure  A, evoked  G S R  
was depressed  a l m o s t  comple t e ly  d u r i n g  the  per iod  of 
sp l anchn ic  s t imu la t i on .  In  30 ou t  of 82 cases, depress ion  
of a m p l i t u d e  of G S R  due to sp lanchn ic  s t i m u l a t i o n  was  
obse rved  w i t h o u t  changes  in b lood pressure ;  in  41 cases, 
i t  was  a c c o m p a n i e d  b y  a fall  of b lood pressure  a n d  in 11 
cases b y  a rise. Thus  i t  can  be  conc luded  t h a t  t he  depres-  
s ion of G S R  is no t  due  to  changes  in t he  b lood pressure .  
The  n e u r o g r a m  of the  sp lanchn ics  revea led  4 componen t s ,  
w h e n  inc reas ing  i n t e n s i t y  of the  s t imul i .  The  f i rs t  3 com- 
p o n e n t s  of t he  c o m p o u n d  ac t ion  p o t e n t i a l  of t he  sp lanch-  
nic ne rve  are shown  in F igure  B. As was to be  expected ,  
t h r e s h o l d  for t he  f i rs t  c o m p o n e n t  (TI) was lowest .  
Th re sho ld  of t h e  second, t he  t h i r d  and  the  f o u r t h  com- 
p o n e n t  was  a p p r o x i m a t e l y  3, 8, and  25 t imes  h igher  t h a n  
TI.  R e l a t i o n s h i p  b e t w e e n  i n t e n s i t y  of s t i m u l a t i o n  a n d  t he  
i n h i b i t o r y  effect  was  e x a m i n e d  in 9 cases, g iv ing  all  
s imi la r  resul ts .  F igure  c shows one typ ica l  example .  Mean  
a m p l i t u d e  of 2 G S R  d u r i n g  sp lanchn ic  s t i m u l a t i o n  per iod  
and  of 6 G S R  in t he  con t ro l  per iod  (each 3 successive G S R  
of before  a n d  a f t e r  sp lanchn ic  s t imula t ion)  were measured .  
I n  t he  o rd ina te ,  t he  degree of i n h i b i t i o n  of G S R  is ex-  
pressed  as 

1 mean amplitude of G SR during stimulation periodX 
mean amplitude of GSR in the control period } 100. 

The  absc issa  shows t he  i n t e n s i t y  of t he  s t imulus  expressed  
in mul t ip l e s  of TI.  S t i m u l a t i o n  of t he  f i rs t  c o m p o n e n t  
f ibers  on ly  was  no t  a c c o m p a n i e d  b y  a n y  changes  on  GSR.  
Depress ion  of G S R  set  in  w h e n  s t imu lus  i n t e n s i t y  was 
e l eva ted  to exci te  t he  f ibers  of t he  second componen t ,  t h e  
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