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be tween  the  energy of the  s t imulus  and  UA. In  the  case 
of the  axon membrane ,  the  s t ruc tu ra l  modif ica t ions  are  
v ib ro- ro ta t iona i  t rans i t ions  of the  prote in  macromole-  
cules *. I n  a sys tem which  reacts  according to  the  ' a l l  
or  none '  law, a subthreshold  s t imulus  will  possibly reduce  
the  forces X ,  f rom X~k to some lower values  X~. In  this  
case, in response to a consecut ive  s t imula t ion ,  the  sys tem 
wil l  release the  energy :  

= ,f ,z (t). x ,  dt 

[x~  (t,) = x~ ] .  

This  las t  re la t ion contains,  in a ' implici t"  manner ,  t he  
ad ap t a t i on  phenomena .  

The  par t i cu la r iza t ion  of these  general  ideas could lead 
to  a concre te  energet ica l  analysis  of a g iven  exc i tab le  
sys tem 5. I t  is also an  essent ial  s tep in t he  ca lcula t ion  of 
t h e  ra t io  be tween  the  in fo rmat ion  t r a n s m i t t e d  and  the  
energy  diss ipated by  an exc i tab le  system. This  wil l  be 
t he  subjec t  of a fu r the r  communica t ion .  

Rdsumd. On pr6sente  une br~ve caract~r isa t ion g~n~- 
rale  des syst~mes excitables,  consid6r6s du po in t  de vue  
6nerg6tique.  
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D I S P U T A N D U M  

N o n - P a r a m a g n e t i s m  of  H u m a n  S e r u m  P r o t e i n s  

Commenc ing  wi th  SMITHIE and  POULIK'S repor t  1 on 
paper  s tarch  gel two dimensional  e lectrophoresis  tech-  
nique,  bo th  t h e y  and a n u m b e r  of o thers  have  con t r ibu ted  
advances  to  the  fundamen ta l  m e t h o d  which t o d a y  has  
made  possible exceedingly  precise separa t ion  of h u m a n  
serum proteins.  A good example  of such work  is the  
recent  publ ica t ion  by  MARGOLIS and KENRICKI, in which 
t h e y  used a combina t ion  of po lyac ry lamide  disc and 
po lyac ry lamide  grad ien t  electrophoresis  for the i r  two  
dimensional  system. Separa t ion  of prote ins  by  means  
o ther  t h a n  electrophoresis  to be fol lowed by  electro-  
phoret ic  separa t ion  in the  second d imens ion  has  also 
been repor ted  3,4. The  repor t  t h a t  se rum prote ins  could 
be separa ted  by  a magne t ic  force of ' abou t  2 5 × 1 0  s 
Oers teds /cm v act ing over  a per iod of 1 h A seemed to 
offer an  in teres t ing  new approach.  

In  an a t t e m p t  to repea t  and improve  on this  work, 
we crea ted  an e lec t romagnet ic  field measured  a t  30 × 106 
Oers teds /cm 2. I n  a typ ica l  exper iment ,  a smal l  d rople t  
of h u m a n  serum was placed on a piece of cellulose ace ta te  
which  had been submerged  in a tris-barbital buffer,  
p H  8.8 (Gelman h igh  resolut ion buffer), and b lo t ted .  
The  cellulose ace ta te  s t r ip  was then  sandwiched  be tween  
2 layers of po lyac ry lamide  gel. This  ' sandwich '  was then  
inser ted in to  a glass v ia l  measur ing  I × 3 cm which  was 
capped  and placed in t i le e lec t romagnet ic  field for 1 h. 
Ev idence  for the  migra t ion  of prote ins  under  t he  influ- 
ence of th is  force was t es ted  in 2 ways.  I n  some experi-  
ments ,  the  cellulose ace ta te  s t r ip  was i tself  appl ied  onto  
the  surface of a grad ien t  po lyac ry lamide  gel measur ing  
3 m m ×  10 cm a t  t h e  po in t  of appl icat ion.  A p rev ious ly  
poured cap  gel was p laced agains t  the  s t r ip  and  electro-  
phore t ic  separa t ion  of t he  prote ins  was carr ied ou t  using 
a pulsed cons t an t  power  supply  and  a commerc i a l l y  
ava i lab le  f la t  bed  gel sys tem 5. The  sys tem was operated,  
excep t  for t h e  a fo rement ioned  me thod  of app ly ing  the  
sample,  as descr ibed by  S c m ~  et  al. 5. A second tes t  
was s imply  to  s ta in  t he  cellulose ace ta te  s t r ip  wi th  
Ponceau  S to  observe  the  pro te in  spot  which  ranged  in 
size f rom 1 to 3 m m  in d iamete r .  I f  magne t i c  force had  
m o v e d  all  or  an  apprec iab le  n u m b e r  of t he  se rum pro- 

teins, i t  is to be expec ted  t h a t  the  spot  would  change 
f rom its typ ica l  round fo rm to  an  ova l  or  e longa ted  
shape. W i t h  bo th  tes ts  we were no t  ab le  to discern any  
evidence  to  suggest  t h a t  any  pro te in  had  m o v e d  even  
1 m m  as a resul t  of the  magne t ic  force applied.  

Since proteins  would  be expec ted  to  m o v e  more  easi ly 
in cellulose ace ta te  t h a n  in po lyac ry lamide  gel, we 
conclude t h a t  the  migra t ion  of pro te in  t h rough  a d is tance  
of several  cen t imeters  as p ic tured  in the  previous  publ ica-  
t ion 4 was due to  a force o ther  t han  magnet ic .  U n d e r  the  
condi t ions  of our  exper iment ,  no effect  of the  m o v e m e n t  
of h u m a n  serum proteins  by  magne t i c  force is observed  7. 

ZusammenJassung. Normale  Serumpro te ine  wurden  
mi t t e l s  E l ek t romagne tophore se  in Zel lulose-Azetatgel  
ausgefi ihrt ,  wobei  keine T rennung  der  e inzelnen Pro te ine  
erfolgte.  Es  s te l l te  sich heraus,  dass Serumpro te ine  keine 
pa ramagne t i schen  Eigenschaf ten  aufweisen. 
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