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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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Table I. The effect of dialysis on the inhibition of proteolytie activity 
by the 90,000 g supernatant fraction of E. coli 

Incubation mixture meq % of 
tyrosine control 
released/ activity 
h/btg T 
or CT, 
• 103 

T, alone 0.975 100 
T + 90,000 g supernatant fraction, undialyzed �9 0.0 0 
T + 90,000 g supernatant fraction, dialyzed a 0.108 9.6 

CT, alone 0.825 100 
CT + 90,000 g supernatant fraction, undialyzed �9 0.292 35.5 
CT + 90,000 g supernatant fraction, dialyzed �9 0.296 35.1 

2.33 mg protein. 

Table II. The effect of heating on the inhibition of proteolytic activity 
by the 90,000 g supernatant fraction of E. coli 

Incubation mixture meq % of 
tyrosine control 
released/ activity 
h/big T 
or CT, 
• 103 

T, alone 1.07 100 
T + 90,000 g supernatant fraction, unheated �9 0.44 41.2 
T + 90,000 g supernatant fraction, heated �9 0.53 49.5 

CT, alone 1.21 100 
CT + 90,000 g supernatant fraction, unheated �9 0.64 52.9 
CT + 90,000 g supernatant fraction, heated ~ 0.71 58.7 
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The inhibition of the tryptic and chymotryptic hydrolysis of casein 
by the 90,000 g supernatant fraction of sonieated E. coli cells. 
O, T; e, CT. 

resemblance  to  t he  hea t - s t ab le  inter-a-globul in  4 and  a s- 
globulin s obse rved  in blood, which are also non-dialyzable .  

The func t ion  of an inhib i tor  of pro teoly t ic  ac t iv i ty  
in an in tes t ina l  bac te r ium is subjec t  to  conjecture.  I t  
m a y  func t ion  to  p ro tec t  the  bac te r ium f rom degrada t ion  
by  the  pancrea t i c  pro teases ;  it  m a y  regulate  pro teoly t ic  
ac t iv i ty  in t he  E. coli cell; it  m a y  also serve as an evo- 
lu t ionary  precursor  to one or more  of the  m a m m a l i a n  
or p l an t  inh ib i to rs  of t r y p t i c  ac t iv i ty  14. 

Rdsumd. Nous  avons observ6 l ' inhib i t ion  de l 'act ivi t6  
t r y p t i q u e  et  c h y m o t r y p t i q u e  pa r  ex t ra i t s  d'Escherichia 
coli. L ' inh ib i t i on  n 'es t  pas  d6t ru i t  pa r  chauffage et  pa r  
dialyse. 
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Inhibit ion of Deiodinat ion  of Di iodotyros ine  in vivo; Relat ion to Catecholamine  B iosynthes i s  

Various  ty ros ine  analogues are specific inhibi tors  in 
v i t ro  of the  enzyme  tyros ine  hydroxy la se  1, the  enzymat i c  
ra te  l imi t ing  s tep in ca techo lamine  b iosynthes i s  2. W h e n  
given to  animals  3 or m a n  4, mos t  of these  compounds  
inh ib i t  noradrena l ine  (NA) product ion .  The ring iod ina ted  
analogues  of tyrosine,  3-iodo-L-tyrosine (MIT) and  3,5- 
di iodo-L-tyrosine (D!T) are a m o n g  the  mos t  p o t e n t  
inh ib i tors  of ty ros ine  hydroxy tase  in v i t ro  1. However ,  
when  given to  animals  5 or m a n  e, the i r  inh ib i to ry  effect  
on ca techo lamine  syn thes i s  is weak.  This  lack of ac t iv i ty  
in vivo appears  to be Secondary to  a rap id  inac t iva t ion  
of these  c o m p o u n d s  by  a specific de iod ina t ing  enzyme  5. 

The p resen t  communica t i on  d e m o n s t r a t e s  t h a t  par t ia l  
inh ib i t ion  of the  de iod ina t ion  of the  in jec ted  D I T  by  

menad ione  (2 -me thy l - l , 4 -naph toqu inone )  results  in a 
marked  fall in NA tissue levels. 

Materials and methods. All c o m p o u n d s  were admin-  
is tered by  the  i.p. route .  D I T  7 was dissolved in 9O/o 0 
NaC1 by  the  add i t ion  of 1 N HC1 and  the  p H  was ad jus ted  
to  2 wi th  0 . 5 M  p h o s p h a t e  buffer  p H  7. 181I-labelled 3, 5- 
di iodo-L-tyrosine was p repa red  according to FELBER s. 
Fas t ed  male  W i s t a r  rats ,  weighing 140-200 g, were used. 
Noradrena l ine  (NA) was  essayed in t issues spect ro-  
f luor imetr ical ly  by  the  m e t h o d  of CROUT et a12 

The ra ts  were divided in to  4 groups. Animals  of group I 
received no drug.  Ra t s  of group I I  were given 2 in jec t ions  
of menad ione  (50 mg/kg) a t  in tervals  of 16 h. R a t s  of 
group I I I  were  given 2 in jec t ions  of menad ione  (50 mg/kg) 


