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the total amount of easily soluble proteins per g had decreased to some extent. Thus it appeared 
that  protein II  and the components of the level part  of the diagram had only increased in relative 
proportion to the other components, and tha t  their absolute amounts in the total muscle had re- 
mained constant. 

Rigor mortis also caused a distinct change in the diagram as compared to the fresh contra- 
lateral muscle. The percentage of component V had increased 2 to 3 fold, while the percentages of 
components VIII  and IX had decreased. The protein composition of muscles in rigor mortis thus 
differs essentially from tha t  of normal as well as from that  of atrophic muscles. 

As an introduction to the study of patients suffering from muscle diseases, twelve normal human 
muscles were investigated. The electrophoretic diagrams closely resembled the diagrams obtained 
with rabbit 's  skeletal muscles. The latter diagrams, however, differed very much from the diagrams 
obtained from rabbit 's  heart, uterus, diaphragm and stomach, while the diagrams of these latter 
muscles were also mutually different. 

This work forms part  of the investigations on the chemistry of muscle diseases by H. G. K. 
WESTENBRtHH and collaborators. I t  has been communicated in the Meeting of the Netherlands 
Society for Biochemistry on December 1st, I951. Full details will be published. The support of the 
Netherlands Organisation for Pure Scientific Research (Z.W.O.) is gratefully acknowledged. 
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II. pH DEPENDENCE OF THE INHIBITORY EFFECTS OF 

QUATERNARY AMMONIUM SALTS, AND THE DISSOCIATION CONSTANT 

OF THE ANIONIC SITE 

by 
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Quaternary ammonium salts, in which one part  or the other of the ester grouping R - O - C - R '  
II 
O 

is missing, were compared as inhibitors for ACh esterase. Whereas the inhibitory effect decreases 
in the series prostigmine > acetophenone tr imethylammonium iodide > choline chloride > tetra- 
ethylammonium bromide, all members of the series show a very similar relative decrease of activity 
with decreasing pH. Near pH 5 the activity of all quaternary ammonium salts approaches zero. 
On the other hand, over the whole range of pH 7-1o.5 their inhibitory efficiency remains practically 
constant. The progressive inactivation with decreasing pH can not be ascribed to the inactivation 
of the nucleophilic group G 1 in the esteratic part  of the active surface 1, as claimed by WILSON ~, 
since e.g. the tetraethylammonium ion has no "specific" chemical affinity to such a group (its alkyl 
chains are attached to the active surface by unspecific VAN DER WAALS forces). The dependence 
of inhibitory effects on pH changes must be due to the combination o/the anionic site wit]~ the hydrogen 
ion, which inactivates both G 1 in the esteratic site and the negative charge of the anionic site. The 
dissociation constant KEH~ +, determined previously as characteristic for G1, thus appears now to 
be incorrect and requires redetermination. 
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Our  obse rva t ions  shed  new l igh t  on  t h e  di f ferent  p H - a c t i v i t y  curves  of  ACh es terase  and  o the r  
"unspecific" es te rases  a n d  on  t h e  a p p a r e n t  d i s a g r e e m e n t  in  t h e  p H  dependence  of ACh as  s u b s t r a t e  
a n d  t e t r a e t h y l  p y r o p h o s p h a t e  as inhibi tor .  

A de ta i l ed  repor t  of t h i s  work  will  appea r  in  t h i s  Journa l* .  
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Fluoroace ta t e  ha s  been  shown  to  i nh ib i t  t h e  ox ida t ion  of ci t r ic  acid in a n i m a l  t i s sues  in vitrola 
a n d  in vivo s. Thi s  poison is me tabo l i zed  to  a f luorot r icarboxyl ic  acid, v i a  a s imi la r  p a t h w a y  as  t h a t  
of acetate .  As shown  recen t ly  b y  LOTSPEICH, PETERS, AND WILSON 4 th i s  f luoro t r icarboxyl ic  acid, 
ob ta ined  b iosyn the t i ca l ly ,  i nh ib i t s  t he  e n z y m e  aconi tase .  Th i s  p r e l i m i n a r y  c o m m u n i c a t i o n *  repor t s  
a fu r the r  s t u d y  of t he  reac t ion  wh ich  ind ica tes  t h a t  t he  inh ib i t ion  is compet i t ive .  

The  first t ype  of e x p e r i m e n t  cons i s ted  of m e a s u r i n g  t h e  in i t ia l  ve loc i ty  of t h e  r eac t ion  c i t ra te  
--~ isocitrate a t  va r ious  c i t ra te  concen t r a t i ons  w i t h  a n d  w i t h o u t  inhibi tor .  Subs t r a t e  a n d  inh ib i to r  
were added  s i m u l t a n e o u s l y  to  t he  e n z y m e  solu t ion .  T he  reciprocal  of  t h e  in i t ia l  ve loc i ty  was p lo t t ed  
aga in s t  t he  reprocal  of t he  s u b s t r a t e  concen t r a t i on  5. B o t h  the  inh ib i to r  and  cont ro l  gave  t h e  s ame  
ini t ia l  ve loc i ty  a t  inf ini te  s u b s t r a t e  concen t r a t ion  (by in t e rpo la t ing  t h e  s t r a igh t  lines) wh ich  is 
charac te r i s t i c  of  compe t i t ive  inhib i t ion .  

I n  t he  second  t ype  of e x p e r i m e n t  9 u n i t s  of  inh ib i to r  (see s) were p r e incuba t ed  for 2o m i n  wi th  
a c rude  musc le  e x t r a c t  con ta in ing  aconi tase .  5.6 /~M of dl isocitrate were t h e n  a d d e d  a n d  t he  
so lu t ion  p laced  in  a spec t ropho tomete r .  The  fo rma t i on  of cis-aconitate was fol lowed a t  24o nap 
accord ing  to t he  m e t h o d  of RACKER 7. Fol lowing t he  add i t i on  of isocitrate an  in i t ia l  inh ib i t ion  of 
a b o u t  7 o %  was observed  a t  3 ° sec. Th i s  decreased in the  n e x t  m i n u t e  to 3 9 %  inhib i t ion ,  which  
r ema ined  c o n s t a n t  a t  t h i s  level  t h r o u g h o u t  t he  r e m a i n d e r  of t h e  expe r imen t .  Th i s  is cons i s t en t  w i th  
t he  h y p o t h e s i s  t h a t  inh ib i to r  once a t t a c h e d  to  t he  e n z y m e  can  s u b s e q u e n t l y  be r ead i ly  d isplaced 
by  added  subs t r a t e .  

The  p rev ious  paper* d e m o n s t r a t e d  an  i nh ib i t i on  of four  of t he  possible  s ix  reac t ions  of t he  
e n z y m e  aconi tase .  The  o ther  two reac t ions  isocitrate--+ cis-aconitate a n d  c i t r a t e - - +  cis-aconitate 
have  s ince been t e s t ed  and  show a s imi la r  inh ib i t ion  us ing  t he  f luorot r icarboxyl ic  acid. 
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