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A Relationship between the Rate of Attaining 
E q u i l i b r i u m  and the Velocity Constant of the 

Reverse Reaction in certain Enzyme-Inhibitor 
Systems 

T h e  p u r p o s e  of t h i s  c o m m u n i c a t i o n  is to  p o i n t  o u t  a 
r e l a t i o n s h i p  b a s e d  u p o n  t h e  t aw of mmss ac t ion ,  w h i c h  
is a p p l i c a b l e  to  a c e r t a i n  c lass  of r eve r s ib l e  r e a c t i o n s ,  
y e t  is n o t  a p p a r e n t  super f i c i a l ly  a n d  ha s  n o t  b e e n  
f o r m a l l y  s t a t e d  he re to fo re .  

I t  h a s  r e c e n t l y b e e n  s h o w n  1 t h a t  r eve r s ib l e  cho t ines t e r -  
ase i n h i b i t o r s  of a c e r t a i n  s t r u c t u r e  fall  i n to  a d i s t i n c t  
g r o u p  c h a r a c t e r i z e d  b y  a n  u n u s u a l l y  slow r a t e  of reac-  
t i o n  w i t h  t h e  e n z y m e .  The  d e v e l o p m e n t  of i n h i b i t i o n  is 
s low (as f i r s t  d e m o n s t r a t e d  b y  EASSON a n d  STEDMAN *) 
a n d  d i s soc ia t ion  on  d i l u t i o n  or  on  a d d i t i o n  of s u b s t r a t e  
is e q u a l l y  slow. These  o b s e r v a t i o n s  r a i sed  t h e  q u e s t i o n  
w h e t h e r  t h e r e  was  a n y  n e c e s s a r y  pa r a l l e l i s m  b e t w e e n  
t h e  r a t e s  of a s soc i a t i on  a n d  d i ssoc ia t ion ,  a n d  t h i s  led to  
a m o r e  gene ra l  i n q u i r y  i n t o  t h e  f ac to r s  i n f l u e n c i n g  t h e  
r a t e  of a t t a i n i n g  e q u i l i b r i u m  in  a n  e n z y m e - i n h i b i t o r  
s y s t e m  s t u d i e d  in  t h e  c u s t o m a r y  way.  

T w o  pecu l i a r i t i e s  a re  e n c o u n t e r e d  in  t h e  c o m p a r a t i v e  
s t u d y  of  r eve r s ib l e  e n z y m e  i n h i b i t o r s .  First,  t h e  in-  
v e s t i g a t o r  h a s  l i t t l e  f r e e d o m  in  choos ing  t h e i r  c o n c e n t r a -  
t ions .  I f  a n  e f fec t  is to  be  o b s e r v e d  a t  all, one  is forced  
(for r ea sons  of  a c c u r a c y )  t o  m e a s u r e  moderate degrees  of 
i n h i b i t i o n ,  i .e .  t o  w o r k  s o m e w h e r e  in  t h e  m i d d l e  p o r t i o n  
of t h e  i n h i b i t i o n  cu rve .  T h e  a v a i l a b l e  c o n c e n t r a t i o n  
r a n g e  for  a n y  i n h i b i t o r  will  t h e r e f o r e  d e p e n d  u p o n  i t s  
a f f i n i t y  for  t h e  e n z y m e ;  a n d  as a f f in i t i e s  m a y  v a r y  o v e r  
m a n y  o rde r s  of m a g n i t u d e ,  v a r i o u s  i n h i b i t o r s  wilt com-  
m o n l y  be  e m p l o y e d  a t  w ide ly  d i f f e r e n t  c o n c e n t r a t i o n s .  
Second, w h a t  one  m e a s u r e s  is n o t  t h e  n u m b e r  of moles  
of a r e a c t i o n  p r o d u c t  b u t  r a t h e r  t h e  c o m b i n a t i o n  w i t h  
i n h i b i t o r  of a c e r t a i n  Jraction of e n z y m e  molecules .  As a 
c o n s e q u e n c e  of t h e s e  t w o  p e c u l i a r  cond i t i ons ,  in  s y s t e m s  
of a c e r t a i n  t y p e  (def ined  below),  a spec ia l  phys i ca l  
s ign i f i cance  c a n  be  a t t a c h e d  to  t h e  r a t e  of d e v e l o p m e n t  
of i n h i b i t i o n .  Cur ious ly ,  t h e  whole  course  of t h e  a p p r o a c h  
to  e q u i l i b r i u m  b e c o m e s  d e p e n d e n t  u p o n  t h e  ve loc i t y  
c o n s t a n t  of dissociation. 

F o r  r e v e r s i b l e  i n h i b i t i o n ,  a s s u m i n g  one  i n h i b i t o r  mole-  
cule c o m b i n e s  w i t h  a s ingle  e n z y m e  cen te r ,  

E + I  ~kl_ E I .  
k~ 

A t  e q u i l i b r i u m ,  provided mos! inhibitor molecu.les remain 
]ree, 

w , ) J I , )  = *_~ = K ,  
(El)  k 1 

i = (EZ) 
E~ 

(EI)  k~ ie 
t t = I y = K E - i :  ( E I )  = k x " 1 - - i  e 

where  i a n d  i e r e p r e s e n t ,  r e spec t ive ly ,  t h e  f r a c t i o n a l  in-  

1 A. GOLDSTEIN, Arch. Bioehem. Biophys. 34, 169 (1951). 
2 L.H. EASSON and E, STEDMAN, Prec. Roy. Soc. London [B] 12~, 

14~2 (1936). 

h i b i t i o n  in genera l ,  a n d  a t  e q u i l i b r i u m  ; a n d  E I, 11 d e n o t e  
/tee a n d  Et ,  I s total e n z y m e  a n d  i n h i b i t o r  c o n c e n t r a t i o n s .  

T h e  c o n d i t i o n  t h a t  11 • I t ,  n a m e l y  t h a t  t h e  e n z y m e  
does  n o t  b i n d  a n  a p p r e c i a b l e  f r a c t i o n  of  t he  i n h i b i t o r ,  
is e s sen t i a l  t o  all  t h a t  follows. I t  app l i e s  in  a n y  case  
whe re  t h e  Michae l i s  c o n s t a n t ,  K,  c a n  be  t a k e n  e q u a l  to  
t h e  i n h i b i t o r  c o n c e n t r a t i o n  p r o d u c i n g  5 0 %  i n h i b i t i o n .  
Such  s y s t e m s  are  de f ined  b y  t h e  r a t i o  E , / K ,  as p o i n t e d  
o u t  e l sewhere  (zone A of STRAUS a n d  GOLDSTEm~), a n d  
are  e x c e e d i n g l y  c o m m o n .  

Now for t h e  r a t e  of d e v e l o p m e n t  of i n h i b i t i o n ,  

d(EX) 

di 
== k~(It) (1 - i) - k2 i. 

F o r  I t  we n o w  s u b s t i t u t e  i t s  e q u i l i b r i u m  v a l u e  a n d  s im-  
pl ify,  t o  g ive  

dt - 1-2~; ie i e - i • ( E q u a t i o n  1) 

I n t e g r a t i n g  to  o b t a i n  i as a f u n c t i o n  of t, 

i =  ie 1--  e - l - i e  [. ( E q u a t i o n  2) 

I t  fol lows f r o m  Equations 1 a n d  2 t h a t ,  u n d e r  t he  
c o n d i t i o n s  desc r ibed ,  t h e  cou r se  of d e v e l o p m e n t  of a 
g i v e n  degree  of  i n h i b i t i o n  w i t h  v a r i o u s  i n h i b i t o r s  a c t i n g  
o n  t h e  s a m e  or  d i f f e r en t  e n z y m e s  is a f u n c t i o n  of  k z, t he  
v e l o c i t y  c o n s t a n t  of dissociation. T h e  p a r t i c u l a r  va lues  
of t h e  f o r w a r d  v e l o c i t y  c o n s t a n t ,  t h e  MICHAELIS c o n s t a n t  
(or i n h i b i t o r  c o n c e n t r a t i o n ) ,  a n d  t h e  e n z y m e  c o n c e n t r a -  
t i o n  are  of  n o  i m p o r t a n c e .  I f  t h e  r a t e s  of  c o m b i n a t i o n  
of a n u m b e r  of i n h i b i t o r s  w i t h  t h e  s a m e  e n z y m e  are 
cons idered ,  a n d  if t h e  e n z y m e  c o n c e n t r a t i o n  is no t  
va r i ed ,  t h e n  k~ d e t e r m i n e s  t h e  absolute molar reaction rate 
[d(EI)/dt] s ince  a n y  g i v e n  degree  of i n h i b i t i o n  ahvays  
ref lec ts  t h e  s a m e  n u m b e r  of c o m b i n e d  i n h i b i t e r m o l e -  
cules.  I f  d i f f e r en t  c o n c e n t r a t i o n s  of t h e  s a m e  or  d i f fe ren t  
e n z y m e s  are  a l lowed,  t h e n  k z n o  longe r  d e t e r m i n e s  the  
a b s o l u t e  r e a c t i o n  ra t e ,  b u t  i t  s t i l l  d e t e r m i n e s  t h e  rate o[ 
attaining equilibrium (di/dt). I n  ~he spec ia l  case  t h a t  50 % 
i n h i b i t i o n  is b e i n g  a p p r o a c h e d  a t  e q u i l i b r i u m ,  t h e  initial 
r a t e  of d e v e l o p m e n t  of i n h i b i t i o n  is s i m p l y  e q u a l  to  k 2. 

Figure 1 shows  Equation 2 p l o t t e d  for  four  va lues  of 
k~, w h e n  5 0 %  i n h i b i t i o n  is b e i n g  a p p r o a c h e d  a t  equi-  
l i b r ium.  T h i s  k i n d  of cu rve ,  o b t a i n e d  e x p e r i m e n t a l l y ,  
would  g ive  ks d i r e c t l y  e v e n  t h o u g h  no  o t h e r  i n f o r m a t i o n  
a b o u t  t h e  s y s t e m  were  a v a i l a b l e  2. I t  wou ld  o n l y  h a v e  
to  be  s h o w n  t h a t  m o s t  of t h e  i n h i b i t o r  was  free a t  equi-  
l i b r i um,  w h i c h  m i g h t  b e  done  e i t h e r  t h r o u g h  a d i rec t  
e x p e r i m e n t a l  a p p r o a c h  or  b y  m e a s u r i n g  t h e  s lope of the  
equilibrium log c o n c e n t r a t i o n - i n h i b i t i o n  cu rve ,  as de- 

1 0 .  H. STRAUS alld A, GOLDSTEIN, J. Gem Physiol. 26, 559 
(1943). 

In studying a flew system one would first find a suitable inhibi- 
tor concentration, one that will produce a moderate degre e of inhibi- 
tion at equilibrimn. Using this concentration, the time course 
would next be plotted, as in Figure 1. A simple procedure then would 
be to measure the time required to reach half of the equilibrium value 
arid substitute this into the expression k 2 = 0.69 (1-i e) / t, derived 
from Equation 2. 
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s c r i b e d  e l s e w h e r O .  I n  t h i s  w a y  one  m i g h t ,  a t  l e a s t  in  
p r inc ip le ,  d e t e r m i n e  t h e  ve loc i t y  c o n s t a n t  of d i s soc i a t i on  
in  a r e a c t i o n  b e t w e e n  t w o  u n i d e n t i f i e d  c o m p o n e n t s  w i th -  
o u t  k n o w i n g  t h e  c o n c e n t r a t i o n  of e i the r .  

fO 
~.4e 
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Fig. 1.-The course o/ development o/ 60% inhibition, /or di/lerent 
values o/ k~. The curves are plotted according to Equation ~. The 
value of k S is indicated next to each curve. The dimension of k~ is 
time -1 and its units are the same as those of the time scale. The 
broken line marked g shows the initial slope of a curve, which is 

equal to k S. 

T h e  fo rego ing  conc lus ions  m a y  s o u n d  a b s u r d  becaus e  
t h e y  seem t o  c o n t r a d i c t  t h e  o b v i o u s  f ac t  t h a t  t h e  r a t e  
of  a n y  r e a c t i o n  is d e t e r m i n e d  b y  t he  c o n c e n t r a t i o n s  of 
t h e  r e a c t i n g  s u b s t a n c e s  a n d  b y  both ( fo rward  a n d  re- 
verse)  v e l o c i t y  c o n s t a n t s .  So here ,  of course,  t he  ve loc i ty  
of  c o m b i n a t i o n  is d e t e r m i n e d  b y  t h e  p r o d u c t  hi  • I t  " E~ 
as  well  as  b y  k S ( E l ) .  B u t  i n t r o d u c i n g  i as  a m e a s u r e  of 
t h e  / fact ional  i n h i b i t i o n  h a s  t h e  e f fec t  of r e m o v i n g  E I 
a n d  ( E l ) ,  whi le  t h e  r e q u i r e m e n t  t h a t  t h e  s a m e  v a l u e  
of i be  a t t a i n e d  a t  e q u i l i b r i u m  in al l  cases f ixes  t h e  con-  
c e n t r a t i o n  It, in  s u c h  a w a y  t h a t  t he  p r o d u c t  k~. I t 
a l w a y s  b e a r s  t h e  s a m e  p r o p o r t i o n a l i t y  to  k S. T h u s  for  
a ser ies  of i n h i b i t o r s  w i t h  t h e  s a m e  ks, whi le  t h e  p r o d u c t  
h 1 • I t a lways  r e m a i n s  t h e  same,  h 1 a n d  I t i n d i v i d u a l l y  
m a y  v a r y  r ec ip roca l l y  w i t h o u t  i n f l u e n c i n g  t h e  f o r w a r d  
r e a c t i o n  ve loc i ty .  O n  t h e  o t h e r  h a n d ,  if k ,  changes ,  t h e  
p r o d u c t  k ~ . I  t m u s t  also change ,  r e s u l t i n g  in a new 
f o r w a r d  r e a c t i o n  ra te .  

T h e  m e c h a n i c a l  a n a l o g y  d e p i c t e d  in Figure 2 m a y  he lp  
e x p l a i n  w h y  a f o r w a r d  r e a c t i o n  r a t e  s h o u l d  d e p e n d  u p o n  
a r eve r se  v e l o c i t y  c o n s t a n t .  W a t e r  is to  be r u n  i n t o  a n  
e m p t y  t u b  a t  a c o n s t a n t  r a t e  f rom a r e s e r v o i r  so large  
t h a t  i t s  w a t e r  level  does  n o t  fal l  w h e n  t he  t u b  fills. T h e  
in f low r a t e  c a n  be  v a r i e d  b y  c h a n g i n g  e i t h e r  t h e  r e se rvo i r  
leve l  or  t h e  size of t h e  i n f low t ap ,  or  b o t h .  A s t e a d y  s t a t e  
is u l t i m a t e l y  to  be  r eached ,  w i t h  t he  t u b  e x a c t l y  fi l led 
to  a c e r t a i n  p r e - a r r a n g e d  level  (e. g. ha l f  full).  T h e  in f low 
t a p  m a y  n o t  be  t a m p e r e d  w i t h  a f t e r  h a v i n g  once  been  
o p e n e d  to  t h e  des i r ed  degree.  W h a t  d e t e r m i n e s  t h e  r a t e  
of f i l l ing of t h e  t u b  ? 

1 0 .  ~-I. STRAUS and A. GOLDSTEIN, J. Gen. Physiol. 26, 559 
{1943). - A. GOLDSTEtN, J. Gen. Physiol. 27, 529 (1944). 

Obv ious ly ,  a n  o u t l e t  f r o m  the  t u b  is essen t ia l ,  for  
o t h e r w i s e  t h e  w a t e r  wou ld  u l t i m a t e l y  ove r f l ow  no m a t t e r  
h o w  slow the  in f low ra te .  I f  a very small  o u t l e t  is p ro -  
v ided ,  t h e  r e q u i r e m e n t s  of t h e  p r o b l e m  can  be  me t ,  b u t  
on ly  in  one  w a y - - b y  r u n n i n g  t h e  w a t e r  in  very slowly. 
Of course ,  t h e  in f low r a t e  f rom t h e  s t a r t  m u s t  a l w a y s  be  
e x a c t l y  t h e  s a m e  as  t h e  o u t f l o w  r a t e  a t  t h e  s t e a d y  s t a t e  ; 
a n d  t h e  l a t t e r  will d e p e n d  e n t i r e l y  u p o n  t h e  size of t h e  
ou t l e t ,  if t h e  t u b  is a l w a y s  to  be  fi l led to  t h e  s a m e  level .  
I f  t h e  o u t l e t  is e n l a r g e d  t h e  in f low r a t e  c a n  b e  i n c r e a s e d  
c o r r e s p o n d i n g l y  a n d  t h e  t u b  will fill more  qu ick ly .  T h e  
r a t e  of f i l l ing is t h u s  a l w a y s  d e t e r m i n e d  b y  t h e  o u t l e t  
size, a n d  s ince  t h e  i n f low r a t e  c an  be  a d j u s t e d  b y  a l t e r i n g  
e i t h e r  or  b o t h  of two  f ac to r s  ( rese rvo i r  level ,  i n f low t ap ) ,  
n e i t h e r  of t he se  alone h a s  a n y  b e a r i n g  on  t h e  resu l t .  

Now le t  us  suppose  t h a t  t h e  t u b  is supp l i ed  w i t h  o u t l e t  
a n d  in f low t a p s  t h a t  a re  both f ixed,  so t h a t  only  ~ t h e  
r e s e r v o i r  level  c a n  be  va r i ed .  T h e  a n a l o g y  is n o w  com-  
ple te ,  for  b o t h  t h e  r a t e - d e t e r m i n i n g  c o n s t a n t s  a re  f ixed  
c h a r a c t e r i s t i c s  of t h e  s y s t e m  j u s t  as a re  k 1 a n d  k ,  for  a 
g iven  e n z y m e - i n h i b i t o r  pa i r .  T h e  m e c h a n i c a l  p r o b l e m  can  
s t i l l  be  so lved  b y  se lec t ing  t h e  r i g h t  r e s e r v o i r  level ,  a n d  
t h i s  m a n e u v e r  c o r r e s p o n d s  e x a c t l y  w i t h  v a r y i n g  I t t o  dis-  
c o v e r  t he  c o n c e n t r a t i o n  n e e d e d  to  p r o d u c e  a des i red .  
degree  of i n h i b i t i o n  a t  e q u i l i b r i u m .  As before ,  t h e  o u t l e t  
size g o v e r n s  t h e  r a t e  of f i l l ing b y  d e t e r m i n i n g  t h e  re- 
q u i r e d  in f low ra te ,  a n d  one  is forced to  choose  t h a t  
s ingle  r e se rvo i r  leve l  w h i c h  will y ie ld  t h i s  i n f low r a t e .  
I n  a ser ies  of s u c h  m e c h a n i c a l  s y s t e m s ,  al l  t u b s  w i t h  t h e  
s a m e  o u t l e t  size will  fill (to t h e  s a m e  degree)  a t  t h e  s a m e  
ra te ,  r ega rd le s s  of t h e  size of t h e i r  i n f low t aps .  All  t u b s  
w i th  in f low t a p s  of  t h e  s a m e  size (or whose  r e s e r v o i r  
levels  a re  t h e  same)  will fill a t  d i f f e r e n t  a n d  u n p r e d i c t -  
ab le  r a t e s ,  un less  t h e i r  o u t l e t s  h a p p e n  to  be  t h e  s ame .  
T h e r e f o r e  in  all  t u b s ,  t h e  r a t e  of f i l l ing (to t h e  s a m e  
degree)  will a l w a y s  be  p r e d i c t a b l e  f rom t h e  o u t l e t  size 
a lone,  a n d  will be  slower,  t h e  sma l l e r  t h e  ou t le t .  
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Fig. '2.-Mechanical attalogy to rate o/development o] inhibitioJt. 
For explanation see text. 

I t  is of some  i n t e r e s t  to  cons ide r  t h e  p h y s i c a l  m e a n i n g  
of k S, u p o n  w h i c h  t he  r a t e  of d e v e l o p m e n t  of i n h i b i t i o n  
depends ,  Th i s  c o n s t a n t  expres ses  t he  t e n d e n c y  of t he  
e n z y m e - i n h i b i t o r  c o m p l e x  to  d issocia te .  I t  is t h e r e f o r e  
necessa r i ly  a m e a s u r e  of i n t r i n s i c  s t a b i l i t y  of t h e  com-  
plex, i .e .  of t h e  t i g h t n e s s  w i t h  w h i c h  i n h i b i t o r  molecu les  
are  b o u n d  to  e n z y m e .  I n  t h e r m o d y n a m i c  usage  i t  h a s  
b e e n  c u s t o m a r y  to  def ine  b o n d  s t r e n g t h  in  t e r m s  of t h e  
free e n e r g y  c h a n g e  desc r ibed  b y  t h e  e q u i l i b r i u m  con-  
s t a n t  (AF ~ -- R T In K), i .e. to  e q u a t e  tightness o /b ind-  
ing w i t h  a[]inity. I t  m u s t  be  n o t e d ,  howeve r ,  t h a t  whi le  
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the equilibrium constant  defines the overall  tendency 
to form a complex (the resul tant  of associating and dis- 
sociating tendencies), i t  gives no information about how 
t ight ly  or loosely the inhibitor molecules are bound. I t  
is the proper ty  measured by  h 2 tha t  has to do with the 
s t rength of the intermolecular  forces holding inhibitor  
molecules at  the enzyme surface, and this may  vary  
quite independent ly  of the affinity. 

Consider aliquots of an enzyme solution in two vessels 
containing, respectively, inhibitors X and Y. I f  both  
inhibitors have the same affinity for the enzyme, and if 
their  concentrat ions in the two vessels are the same, 
then the two enzyme solutions will be inhibited to the 
same degree when equilibrium is reached. But  this tells 
us nothing about  the relative tendencies of E X  and E Y  
to dissociate. X,  for example,  might  combine very read- 
ily (e.g. by vir tue of a h i g h  proportion of effective col- 
lisions = large kl) and form a loose complex (= large k~) 
so tha t  at  equil ibrium the molecules of X would be 
associating with and dissociating from the enzyme with 
great  frequency. Y, on the other  hand, might  combine 
only slowly (e.g. because oI steric hindrance = small kl) 
yet  form an extremely t ight  complex (= small k~) so tha t  
at  equil ibrium the frequency of association and dis- 
sociation would be much lower. 

I t  was established earlier tha t  the rate  of approach to 
equilibrium is directly determined by h~,and it has now 
been pointed out tha t  ha is a measure of the t ightness of 
the enzyme-inhibi tor  bond (in the sense defined above). 
I t  therefore follows tha t  if a series of inhibitors is under 
study, those tha t  are bound most t ight ly  to enzyme (i,e. 
those with smallest values of k2) will not  only dissociate 
but also associate most  slowly. In general, for the type 
of system considered here, the t ighter  the enzyme- 
inhibitor bond, the more slowly will inhibit ion develop. 
Conversely, an unusually slow development  of inhibition 
indicates the formation of a very  t ight  complex I. 

Since this paper was submitted for publication, MYERS ~ has 
elaborated a theoretical approach to the kinetics of systems where 
inhibition is brought about by competitive substrates with very low 
turnover rates. In such cases, which may he more common than 
formerly supposed, k~ might be negligibly small, the reaction being 
represented by the equation E + I k 1 E Ik  s E + products. Despile 
the different reaction mechanism, the foregoing analysis should 
remain valid, except that the rate-determining role will now be 
played by k s instead of k 2. In this situation the rate of attainment of 
equilibrium will still depend upon the "dissociation" rate of JEI, 
which is equivalent to the rate of destruction of inhibitor. 

AVRAM GOLDSTEIN 

Department o[ Pharmacology, Harvard 21~edical School, 
Boston, Mass., and Pharmacological Institute, University 
o] Bern, Switzerland, March 37, 1952. 

Zusammen]assung 

Bei gewissen reversiblen Reakt ionen wird, unter  be- 
s t immten,  stark eingeschr/inkten, abet  doch h~ufig vor-  
kommenden Bedingungen, die Geschwindigkeit  der  
Gleichgewichtseinstellung fiir die Hin-Reakt ion nur  
durch die Geschwindigkeitskonstante der Riich-Reak- 
tion best immt.  Diese besondere Anwendung des Massen- 
wirkungsgesetzes wird an tier Hemmungsentwicktnng in 
gewissen Enzym-Inhib i to r -Sys temen illustriert.  

x It should be emphasized again that these conclusions do not 
apply to the ease where most inhibitor molecules are combined at 
equilibrium (apparent stoichiometric reversible combination) or to 
irreversible inhibition. 

D. K. MYERS, Biochem. J. (in press, 1952). 

In einem reversiblen Enzym-Inhib i tor -Sys tem,  in dem 
der gr6ssere Tell der Inhibitormolekii le frei bleibt, er- 
Iolgt die Einstel lung eines gegebenen Hemmungsgrades  
um so langsamer, je fester das Inhibitormolekti l  im ent- 
stehenden Komplex gebunden ist. Kann der Hemmungs-  
grad gegen die Zeit aufgetragen werden (vom Augenblick 
der Mischung yon Enzym und Inhibi tor  an gerechnet), 
so 1Asst sich aus der erhaltenen Kurve  die Geschwindig- 
kei tskonstante der Dissoziation berechnen, selbst wenn 
die Konzentrat ionen der Reakt ionste i lnehmer  unbe- 
kannt  sind. 

Congressus 

S C H W E D E N  

X I I I .  Internationaler Kongress  far reine und 
angewandte  Chemie in S t o c k h o l m ,  1953 

Die 17. Konferefiz der Internat ionalen Union fiir reine 
and angewandte Chelnie und der 13. Internat ionale  Kon- 
gress der reinen und angewandten Chemic werden im 
Sommer 1953 vom 29. Juli  bis 4. August  in Stockholm 
und vom 5. bis 7. August  in Uppsala stattf inden. Der 
Kongress beschr~nkt sich auf das Gebiet der physikali- 
schen Chemic mit  den Unterabte i lungen:  Chemische 
Thermodynamik  und Thermochemie,  Elektrochemie, 
Oberfl~ichen- and Kolloidchemie, Reakt ionskinet ik  und 
andere Gebiete der physikalischen Chemie. Ferner wird 
ein Symposion fiber Holzchemie arrangiert  mit  den Un- 
tergruppen:  Strukturchemie der Holzbestandteile,  Che- 
mie der ZeI1ulose und der Hemizellulose, Ligninchemie. 
Unmit te lbar  nach dem Hauptkongress in Stockholm 
wird in Uppsala ein Symposion der makromolekularen 
Chemie abgehalten. 

C O N S T R U C T I O N E S  

T S C H E C H O  S L O W A K E I  

Neues  hydrobio logisches  Institut in Sedlice 

Am 31. Mai 1952 wurde in Sedlice bei BlatnA ein 
hydrobiologisches Ins t i tu t  er6ffnet, welches unter  tier 
Lei tung yon Dr. RUDOLF ~R/KMEK-Hu§I~K steht. Assi- 
s tent  ist Dr. J i l l  Rfi~i~ka. Das Ins t i tu t  verfiigt iiber 
biologische und chemische Laboratorien,  eine grosse 
Bibliothek, Photor~iume und Aquarienanlagen.  Das Ar- 
bei tsprogramm betr iff t  - entsprechend der Lage des In- 
st i tutes in ausgedehnten See- und Teichgebieten - regio- 
nale Limnologie, insbesondere Vergleiche versehiedener 
Teichbioc6nosen und Studium einiger praktischer Orga- 
nismengruppen (Infusorien, Cladoceren, Copepoden, 
Desmidiaceen). Die 1925 yon Prof. K. SCHXFERNA~ ge- 
gr~ndetc Hydrobiologische Stat ion an den Ln~}e-Tei- 
chert liegt 12 km vom neuen Ins t i tu t  en t fern t  und steht 
mi t  diescm als Feldstat ion in Verbindung. Die Adresse 
der neuen Stat ion laute t :  Hydrobiologisches Inst i tut  
der Akademie, Sedlice bei BlatnA, ~eskoslovensko. 

O. JiRovEc 


