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Since it  fails to show a n y  effect a t  h igh  compress ions ,  it  appear s  unl ike ly  t h a t  the  hydrophi l ic  
nucleic acid will con t r ibu te  ma te r i a l l y  to t he  a s y m m e t r y  po ten t i a l  across  t he  film at  a n y  area.  The  
form of the  dipole m o m e n t - a r e a  cu rves  therefore  sugges t s  t h a t  the  nucleic  acid, a t  a reas  g rea te r  
t h a n  t h a t  r epresen t ing  close packing ,  causes  a d i sp l acemen t  in t he  or ien ta t ion  of the  p ro te in  dipoles, 
in re la t ion to t h a t  a s s u m e d  no rma l ly  a t  a wa t e r  surface.  

Since a precisely ana logous  effect is ob ta ined  when  the  haemoglob in  is replaced by  poly-DL- 
leucine (mean  molecular  weight  > 25,ooo ), t h e  dipoles concerned  are  p r o b a b l y  those  associa ted  wi th  
the  pept ide  bonds.  In  o ther  words, the  whole po lypep t ide  f r amework  would seem to have  unde rgone  
re-or ienta t ion  in such  a m a n n e r  t h a t  the  s u m  of the  ver t ical  c o m p o n e n t s  of the  dipole m o m e n t s  is 
increased.  

The  p r edominance  of h y d r o g e n  bond ing  be tween  t he  pro te in  and  the  nucleic acid is also sug-  
ges ted  by  the  effect on poly-DL-leucine, and  conf i rmed by  t he  f inding t h a t  t he  effect of R N A  on 
haemoglob in  is a lmos t  comple te ly  e l imina ted  w h e n  u rea  is added  to the  subs t r a t e  to  a concen t r a t ion  
of 2%. 

Deoxyr ibonucle ic  acid f rom t h y m u s  g land  ha s  been  found  to give effects s imilar  to those  of RNA.  
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W h e r e a s  t he  func t i on  of t rue  chol ines te rase  in t he  conduc t ive  process is ind ica ted  by  the  specific 
local izat ion of th i s  e n z y m e  1, li t t le success  ha s  so far  a t t e n d e d  all a t t e m p t s  to define t he  physiological  
func t ion  of pseudo-cho l ines te rase  ~. T he  aff ini ty  of th i s  e n z y m e  for choline es ters  is no t  ye t  sufficiently 
unde r s tood ,  s ince ADAMS AND WHITTAKER 8 on t he  bas is  of the i r  expe r imen t s  considered it  doub t fu l  
w h e t h e r  "a nega t ive ,  n i t r o g e n - a t t r a c t i n g  g roup  exis ts  in t he  p l a s m a  e n z y m e " .  

We  have  now appl ied  to  t he  pseudo-cho l ines te rase  of h u m a n  p l a s m a  t he  same  cri ter ia  t h a t  
led us  p rev ious ly  to a defini t ion of t he  ac t ive  sur face  of t rue  chol ines terase  and  to a possible  expla-  
na t ion  of i ts  role in t he  process  of ne rve  conduction4,S,  ~. We  find t h a t  q u a t e r n a r y  a m m o n i u m  ions 
form a typica l  series of inhibi tors ,  in w h i c h - - i n  ana logy  to the i r  aff ini ty for ca t ion  e x c h a n g e r s - -  
t he  effect is p ropor t iona l  to cha in  length .  H o w e v e r  the  " l imi t ing"  size of the  ion appears  to be m u c h  
grea te r  t h a n  for t he  t rue  esterase.  I n  Table  I we compare  the  Is0-values for bo th  enzymes .  Our  figures 
show clearly t h a t  t he  pseudo-es te rase  con ta ins  a nega t ive  si te  in t he  ne ighborhood  of t he  es te ra t ic  
site. This  conclus ion finds fu r the r  s u p p o r t  in t he  obse rva t ion  t h a t  the  inh ib i to ry  effect of eserine,  
a t e r t i a ry  base,  shows a s imi lar  p H  dependence  as was  found  p rev ious ly  for t he  s y s t e m  e s e r i n e - -  
t rue  esteraseK 

I t  is especial ly n o t e w o r t h y  t h a t  h e x a m e t h o n i u m ,  which  does no t  reveal  a n y  effect towards  the  
t rue  es terase,  is an  effective inhib i tor  of t he  pseudo-es te rase ,  in view of the  fac t  t h a t  th i s  e n z y m e  
is p r e sen t  in va r ious  pa r t s  of the  n e r v o u s  s y s t e m  8. T he  gangl ionic  b locking ac t ion  of h e x a m e t h o n i u m  
and  o ther  q u a t e r n a r y  a m m o n i u m  sal ts  ~ m a y  be re la ted  to the  presence  of pseudo-chol ines te rase  in 
gangl ionic  synapses ,  where  t he  e n z y m e  could p l ay  a s imi lar  role in conduc t ion  as does t he  t rue  
es terase  in o ther  pa r t s  of  the  ne rvous  system1°;  b u t  due  to i ts  smal le r  t u r n o v e r  n u m b e r  t he  pseudo-  
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TABLE I 

CONCENTRATION OF QUATERNARY AMMONIUM SALTS TO PRODUCE 5 ° o~ INHIBITION (/rS0) 

Compound 
I~o --  value for 

pseudo-cholinesterase true cholinesterasc 
(from human plasma) (from electric eel) 

I. T e t r a m e t h y l a m m o n i u m  iodide 6. lO 2M 
2. Te t r ae thy lammonium bromide 4'  io 2 
3. Te t ra -n -p ropy lammonium iodide 5.5' I° -3  
4. Te t r a -n -bu ty lammonium iodide 2. lO .3 
5. Choline chloride 5.5" lO-2 

6. Hexamethon ium* 1.6. io 3 
7. Decamethonium* 6. IO ~ 

1.5" I o - 2 M  
3.1o 3 

1.5" IO 4 
3"1o 4 
4" lO-3 

not  measurable 
up to IO -1 M 

2. 5 • lO -5 

* Hexame thon ium = N,N ' -b i s ( t r imethy lammonium)hexane  di-iodide 
Decamethon ium = N,N ' -b i s ( t r imethylammonium)decane  di-iodide 

44I 

esterase will produce a less rapid recovery of the rest ing potential .  Our  exper iments  thus  furnish 
an enzymological basis for KOELLE'S 1° c l a i m - - w h i c h  was  based on histochemical e v i d e n c e - - t h a t  
"non-specific cholinesterase plays  a role in synapt ic  t ransmiss ion" .  

I t  appears  possible t ha t  a genetic relation exists between the two types  of cholinesterases and 
tha t  in various par t s  of the nervous  t issues mix tures  of the two enzymes or esterases wi th  inter- 
mediate degrees of specificity part icipate in the conductive process. 

A detailed account  of our  exper iments  on subs t ra te  specificity, the relationship to inhibitors 
and the influence of p H  changes on the activity of pseudo-cholinesterase will be published in this  
Journal .  
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