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dev ia t ion  of the  genera ted  A T P  from avai labi l i ty  to t he  
pe rmeab i l i t y  changes  by  an  accelera ted decay process  
o the r  t h a n  the  ATPase  ac t iv i ty .  This  last  po in t  could 
also explain,  a t  least  in par t ,  the  same effect  of D N P  
on the  swelling. 

F r o m  the  c o m p o u n d s  which  increased the  ra te  and  
degree of reduc t ion  in the  absorbance  of suspensions of 
p ro top las t s  f rom S. [aecalis metabol iz ing  glucose, t he  
act ion of d icumaro l  seems now to be re la ted  to  its capa-  
b i l i ty  for increasing energy  product ion .  If  the  sugges ted  

Influence of various compounds on the linear regression coefficient 
for Pi liberation from exogenous ATP by lysed protoplast suspen- 
sions from S. ]aecalis 

Linear regression 
coefficient 

2, 4-Dinitrophenol 1 • 10 -a M 1.13 
Sodium azide 10 • 10-3M 0.53 
Dicumarol 50 x 10 -6 M 1.06 
Gramieidin 22 • 10 -~ M 0.58 
Oligomyein 15 • 10 -6 M 0.81 
Valinomyein 0.35 • 10 -~ M 0.78 
Rutamyein 100 • 10 SM 0,92 

The value for the control is taken as unity. The linear regression 
coefficient was determined by the least squares method. An addition 
of Na-arsenate was followed by a heavy floculation and interference 
with the phosphorus assay; no results for this compound were 
recorded. 

increase in the  in t racel lular  concen t ra t ion  of K+ induced  
by  gramicidin~ proves  t rue,  it  could account  for the  same 
kind of ac t iv i ty  of th is  c o m p o u n d  on the  swelling. The 
swelling is known  to be s t imula ted  by  K+a. In  the  par t ic-  
ular case of arsenate ,  the  d isorganiza t ion  of t he  in te rna l  
s t ruc tu re  of the  cell induced  by  th is  co mp o u n d  on S. 
/aecalis 9 seems able to  expla in  the  more  p ronounced  
decrease of t he  absorbance  in swelling p ro top las t s  1~ 

Rdsumd. L'ac t iv i t6  ATPas ique  apr~s l ' addi t ion  d ' A T P  
et  en pr6senc e de diverses subs tances  est  6tudi6 chez 
Streptococcus faecalis. Les effets les plus 6vidents  on t  6t6 
les effects inhibi teurs  de l 'acide sodique et  de la grami-  
cidine. 
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E f f e c t  of  E c d y s o n e  o n  G l u t a m i c  D e c a r b o x y l a s e  i n  R a t  B r a i n  

The rapid  advances  in t he  unde r s t and ing  of mechan i sms  
of pro te in  syn thes i s  and i ts  genet ic  cont ro l  has  made  
the  s tudy  of the  regula t ion of specific enzyme fo rma t ion  
of t he  grea tes t  cu r ren t  interest .  Control  of me tabo l i sm 
t h r o u g h  induc t ion  and  repress ion  of t he  syn thes i s  of 
specific enzyme  pro te ins  is now well es tabl ished in 
microbia l  sys tems.  However ,  it  is now general ly  agreed 
t h a t  the  syn thes i s  of enzyme  prote ins  in an imal  sys tems  
is med ia t ed  b y  hormones .  Of special  in teres t  in th is  
connec t ion  is t he  insect  moul t ing  hormone,  ecdysone  
which  has been  d e m o n s t r a t e d  to induce D O P A  decar-  
boxy lase  in Calliphora 1,2, a key enzyme  in the  process  
of sclerot izat ion.  Previous  s tudies  3 indica te  t h a t  ecdysone  
m a y  have  an effect  on m a m m a l i a n  cells also. In  the  
p resen t  s tudy,  we have  inves t iga ted  the  possible effects  
of ecdysone on the  ac t iv i ty  of g lu tamic  decarboxylase  
in ra t  brain.  

Material and methods. Hooded  male ra t s  (Long E v a n s  
strain) weighing app rox ima te ly  150 g were used. Ecdy-  
sone was solubil ized in Tween 20 and  doses ranging  
f rom 0.25-5Ezg/ml were in jec ted  i.p. into d i f ferent  
ba tches  of rats.  The animals  were la ter  sacrificed by  
decap i t a t ion  at  d i f fe rent  t ime  in tervals  of 4, 12 and  24 h. 
Paral lel  controls  were run  under  ident ical  expe r imen ta l  
condi t ions  (control  animals  were in jec ted  wi th  a solut ion 
of Tween 20). For  each t ime  in terval  ( including control) 

8 animals  were sacrificed. Brains  were r emoved  imme-  
d ia te ly  and homogenized  in 0 .02M p h o s p h a t e  buffer  
(pl-I 6.4). I n  the  presence  of 1-C14-1abelled g lu tamic  
acid, the  h o m o g e n a t e  was incuba ted  a t  37 ~ for 30 min  

in W a r b u r g  m a n o m e t r i c  flasks. The released radioact ive  
COs was absorbed  on h y a m i n e  sa tu ra t ed  fil ter paper  
which was la ter  deposi ted  in scint i l la t ion vials conta in ing  
P P O - P O P O P .  The rad ioac t iv i ty  was counted  by  means  
of a l iquid scint i l la t ion counter  (Nuclear Chicago). 
F u r t h e r  deta i ls  of the  me t h o d  are essential ly the  same 
as descr ibed by  LUPIEN and  HINSE 4. 

Results and discussion. As shown in  the  Table, there  
is a s ignif icant  increase (t-test) in the  ac t iv i ty  of g lu tamic  
decarboxylase  in the  bra ins  of ecdysone- t rea ted  an imals  
as co mp a red  to  contro l  animals.  However ,  there  does no t  
appear  to be a wel l -def ined dose-effect  relat ion over  the  
ent i re  range.  24 h af ter  the  inject ion,  the  increase in 
enzyme ac t iv i ty  is s l ight ly  less p ronounced  compared  
wi th  its ac t iv i ty  a t  4 and  12 h af ter  the  injection.  This 
could pe rhaps  be due to  inac t iva t ion  or excre t ion  of the  
hormone .  I n  earlier s tudies,  BURDETTE and CODA ~ have  
d e m o n s t r a t e d  an enhanced  ra te  of m a m m a l i a n  pro te in  
synthes is  by  ecdysone.  In  our p resen t  invest igat ion,  
w h e t h e r  the  increased ac t iv i ty  of g lu tamic  decarboxylase  
represents  one of the  more  general  effects of ecdysone  
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Effect of ecdysone on glutamic decarboxylase activity in rat  brain  

Dose of ecdysone h of sacrifice 
([xg/100 g body weight) 

Enzyme act iv i ty  
dpm/mg protein 
M ~ + a M  

pb 

Control 

0.025 

0.i 

10 

5.0 

4 1234- 5 
12 124-4- 6 
24 122-L 8 

4 1 6 8 ~ 1 0  0,01 
12 1604-20 0.05 
24 158~-13 0.01 

4 156 •  
12 162~  8 
24 1 4 8 •  

4 169=[- 6 
12 1744-15 
24 160=~21 

4 171•  
12 169+ 9 
24 1 6 5 t  5 

on p ro t e in  s y n t h e s i s  or t he  increased  e n z y m e  a c t i v i t y  is  
t h e  resu l t  of a n  al loster ic  effect  of e c dysone  as a s teroid,  
r a t h e r  t h a n  as  a h o r m o n e ,  is n o t  known .  I n  fac t  al loster ic  
p h e n o m e n a  h a v e  been  r epo r t ed  to be qu i t e  w ide sp read  
in n a t u r e  a n d  severa l  s te ro ids  h a v e  been  imp l i c a t e d  as 
capab le  of a l t e r ing  ca t a ly t i c  ac t iv i t i es  of  e n z y m e s  t h r o u g h  
t h i s  m e c h a n i s m  5. In  insects ,  ecdysone  by  i n d u c i n g  D O P A  
deca rboxy la se ,  h a s  been  s h o w n  to be imp l i c a t e d  in pro- 
cesses l ead ing  to  h a r d e n i n g  a n d  t a n n i n g  of t h e  cuticle.  
I t  is, therefore ,  of i n t e r e s t  to c o m p a r e  t he  effect  of ecdy-  
sone  on g l u t a m i c  d e c a r b o x y l a s e  a c t i v i t y  in r a t  b r a in  w i t h  
t h a t  of i ts  n o r m a l  m o d e  of ac t ion  in insec t s  n. 

Rdsumd. N o u s  a v o n s  6tudi6  l 'ef fe t  que  p r o d u i s a i t  
l ' e cdysone ,  u n e  h o r m o n e  de la m u e  chez  les insec tes ,  

o.01 su r  l ' ac t iv i t6  de l ' ac ide  g l u t a m i q u e  d e c a r b o x y l a s e  du  
0.01 ce rveau  de rat .  N o u s  a v o n s  observ6  que  l ' ac t iv i t~  de 
0.05 cet  e n z y m e  a u g m e n t a i t  de fagon s ign i f ica t ive  chez les 

r a t s  t ra i t6s  pa r  ce t te  h o r m o n e .  
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M = ] / ~ ) 2 / ( N  (N--1)). N, total number of determinations; m, 
each determination; M, mean; a M, standard deviation, b Statistical 
analysis shows a significant difference between the treated and con- 
trol animals for each corresponding time interval. 
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A Non-Dialyzable  Inhibitor of Proteolytic Activity in Soluble Extracts of Escherichia coli 

I n  recen t  years ,  a n u m b e r  of po lypep t i de  inh ib i to r s  of 
p ro teo ly t ic  a c t i v i t y  h a v e  been  isola ted f rom m a m m a l i a n  
pan c rea s  ~,2, blood a-5, and  co los t rum% I n h i b i t o r s  h a v e  
also been  obse rved  in brain ,  ovary ,  breas t ,  and  boweV -a~ 

In  v iew of t h e  cons iderab le  q u a n t i t i e s  of t r y p s i n o g e n  
a n d  c h y m o t r y p s i n o g e n  released in to  the  i n t e s t i ne  f rom 
the  p a n c r e a s  n ,  an d  in view of t he  s u r v i v a l  of Escherichia 
coli in the  in t e s t ina l  t r a c t  in t h e  p resence  of large q u a n -  
t i t ies  of such  secre ted  pro te inases ,  E. coli was selected 
a n d  e x a m i n e d  for i ts  poss ible  c a p a c i t y  to  res is t  d iges t ion  
by  t r y p s i n  (T) an d  c h y n m t r y p s i n  (CT). 

Th i s  c o m m u n i c a t i o n  repor t s  t he  presence  of a non-  
dia lyzable ,  h e a t - s t a b l e  inh ib i to r  of t r y p t i c  a n d  chy lno-  
t r y p t i c  a c t i v i t y  in the  90,000 g s u p e r n a t a n t  f rac t ion  of 
son ica ted  E. coli cells. 

F ive  g r a m s  of E. coli s t r a i n  ECB-6504,  lyophi l ized 
( W o r t h i n g t o n  B iochemica l  Corpora t ion ,  Freehold ,  New 
Jersey)  were s u s p e n d e d  in 1 2 0 m l  of 0 . 1 M  p h o s p h a t e  
buffer ,  p H  7.0, an d  son ica ted  for 12 min .  The  s u s p e n s i o n  
was  t h e n  cen t r i fuged  a t  9 0 , 0 0 0 g  for 1 h to o b t a i n  a 
soluble  90,000 g s u p e r n a t a n t  f ract ion,  wh ich  was  s to red  
f rozen in a l iquo ts  un t i l  used.  A s s a y s  for p ro teo ly t i c  a nd  
an t ip ro t eo ly t i c  a c t i v i t y  were pe r fo rmed  essen t ia l ly  ac- 
cord ing  to  t h e  p rocedure  of KUNITZ 12, u s ing  0.5% case in  
as a s u b s t r a t e  an d  twice  crys ta l l ized  T (Nut r i t iona l  Bio- 
chemica l  Corpora t ion ,  Cleveland,  Ohio) a n d  thr ice  c rys ta l -  
lized CT ( W o r t h i n g t o n  B iochemica l  Corpora t ion ,  Free-  
hold,  New Jersey)  as pro teases .  P ro t e in  n i t r ogens  were 
pe r fo rm ed  accord ing  to  t he  p rocedu re  of LOWRY et  al. ~a. 

Th e  inh ib i t ion  of t he  t r yp t i c  a n d  c h y m o t r y p t i c  hyd ro -  
lysis  of casein  b y  the  90,000 g s u p e r n a t a n t  f rac t ion  der ived  

f rom son ica ted  E. coli cells is g iven  in t he  Figure .  Analo-  
gous  c u rve s  h a v e  been  ob t a ine d  w i th  e x t r a c t s  of m a m -  
m a l i a n  n o r m a l  a nd  pa tho log ica l  breas t ,  bowel,  a nd  w i th  
e x t r a c t s  of h u m a n  gl ioma,  a d e n o c a r c i n o m a  of t he  o v a r y  ~0, 
a n d  w i t h  a s t r o c y t o m a  e x t r a c t s  s. T h e  so luble  inh ib i to r  
is n o n  d ia lyzable  (Table I) a nd  is h e a t - s t a b l e  (Table  II).  
I t  c a n  be s e d i m e n t e d  w i t h  (NH4)2SO4, i nd i c a t i ng  t h a t  
t he  i nh ib i to r  is cons ide rab ly  larger  t h a n  t h e  p a n c r e a t i c  
t r y p s i n  inh ib i to r s  i sola ted by  NORTHROP a n d  KU~ITZ~, 
a n d  b y  KAZAL et  al. 2 The  bac te r ia l  i nh ib i to r  bea r s  a 
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