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The results  descr ibed indicate  t ha t  the acety lchol ines terase  of e ry th rocy tes  is 
readi ly  accessible to pro teo ly t ic  enzymes. The failure of these enzymes to affect choline 
t r anspor t  and the sodium tmmp even af ter  prolonged incubat ion  suggests tha t  the 
ou tward  facing par t s  of these t r anspor t  inechanisms are ei ther  not  accessible or resis 
t an t  to the enzymes used. MAr¢CHESi AXD IL-\LADE a found tha t  the ( N a ~ - K ) - a c t i v a t e d  
ATPase  in the ghosts  of guinea-pig  e r v t h r o c \ t e s  is r ap id ly  inac t iva ted  by  t rypsin  
but  t ha t  this inac t iva t ion  can be largely p reven ted  by pre incuba t ing  the ghosts with 
A'I 'P and Mg ') . The exper iments  repor ted  here were done with in tac t  cells conta in ing 
:VFP; the  sodium pump m a y  therefore have been p ro tec ted  arid it is possible tha t ,  
had ATP not been present ,  the  t)umt ) might  have been affected by chymotryl)s in .  
The view tha t  a protein  is par t  of the choline t ranspor t  sys tem is suppor ted  173- tl~e 
observa t ion  t ha t  the  t r anspor t  of choline can be inhibi ted  by  f l-chloromercuriphen3 l- 
sulfonic acid, p re sumab ly  because this compound  blocks su l fhydry l  groups. Since 
pronase,  a r a the r  nonspecific enzyme,  does not  interfere with choline t r anspor t  it 
appears  tha t  the ou tward  facing par t  of this t r anspor t  sys tem is res is tant  or not  
read i ly  accessible to the  prote{@tic  enzymes.  There is some s imi lar i ty  between the 
resul ts  descr ibed here and the observat ion  made  by  ALBUQUF.R(2U],; cl al. 4 tha t  a t  the 
neuromuscular  junct ion  pro teo ly t ic  enzymes will inac t iva te  cholinesterase wi thout  
reducing the acetvlchol ine sensi t ivi ty .  These au thors  conclude tha t  the  receptor  
protein  is ei ther  res is tant  to dena tu r a t i on  or tha t  its hvdrolvsis  does not interfere 
with its receptor  function.  
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Active Na + transport in isolated frog gastric mucosa during hypoxia 

The po ten t ia l  difference between tile mucosal  and serosaI sides of the gastr ic  
mucosa,  with the  mucosa  negat ive,  has been extens ive ly  s tudied,  but  the na tu re  of 
this  po ten t ia l  difference is still  a m a t t e r  for debate .  HOGBEN 1 a demons t r a t ed  tha t  in 
the  isola ted frog nmcosa  the shor t -c i rcui t  current  could account  for the net  C1- t rans-  
por t  miJut,s" the H ~ t ranspor t .  He therefore concluded tha t  the electrogenic process 
for the  mucosal  po ten t i a l  was an act ive (71 t r anspor t  from the serosal to the mucosal  
side. He did not, however,  find any evidence for act ive t r anspor t  of N a .  In mammals ,  
however,  the s i tua t ion  has been repor ted  to be different.  CuMxuxs AXl) VAUGHAN 4 B 
found in isola ted ra t  s tomach walls a definite ac t ive  Na ~ t r anspor t  from the nmcosaI 
to the serosal side. They  concluded tha t  there  was a species difference between ra t  
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and frog. Similar results were obta ined in isolated foetal r abb i t  stomachs 7 as well as 
in isolated cat mucosa 8 and in isolated stomachs from the cat, dog, rhesus monkey 
and man  9. 

DAVENPORT AND JENSEN CHAVRE 1° found in isolated mouse stomachs tha t  they 
had to raise the par t ia l  pressure of 0 2 to about  32oo nun  Hg to minimize  lactic acid 
production.  They concluded tha t  such a high Oz tension was necessary in these 
stomachs for complete oxygenat ion of the cells. In  the light of their experiments  it 
may be suspected that  nmcosae isolated from mammals  have been in a hypoxie state 
in former experiments  and therefore not  quite suitable objects for study, Accordingly 
we have studied isolated frog (Rana temporaria) mucosa under  different condit ions 
of oxygenat ion.  The mucosa was moun ted  as a membrane  between two lucite cham- 
bers. The membrane  potent ia l  was measured between two calomel electrodes and a 
current  was passed through the mucosa between two Ag-AgC1 electrodes t() obtain 
an electrically short-circuited membrane.  The system was main ta ined  at 2o ° . The 
solution at the serosal side was a buffered frog Ringer solution (pH 7.121 and that  
on the nmcosal side was unbuffered to allow cont inuous t i t ra t ion  of the H + secreted. 
Both compar tments  were gassed with 5 °o CO,, plus different concentra t ions  of 0 2 
from 95 o down to 5 °o, and also N 2. The mucosal side was kept at a cons t an t  pH 
of 4.7 by an automat ic  t i t ra t ion  device. 

At full oxygenat ion (95 %) there was a negligible active t ranspor t  of Na* as 
measured s imul taneously  by 22Naq and 2~Na+ fluxes in opposite directions. When 
the O., concentra t ion was reduced to 4 ° O/.o, there was a significant rise in the active 
t ranspor t  of Na -  from the mucosal to the serosal side with the short-circuit  current  
almost unchanged.  The Na + t ranspor t  accounted for 2o qo of the short-circuit  current  
which probably  was in par t  still generated by an active t ranspor t  of C1 which ap- 
parent ly  decreased during hypoxia. When the 02 was lowered to 5 %, both the Na+ 
t ranspor t  and the short-circuit  current  decreased. The H e secretion was diminished 
at both 4o % and 5 % O2 concentrat ions.  

Thus it has been demonst ra ted  in the isolated frog gastric mucosa, which under  
full oxygenat ion has an active t ranspor t  of C1- and only a negligible t ranspor t  of Na~, 
tha t  hypoxia induces an active t ranspor t  of Na~ which in par t  is responsible for the 
generat ion of the short-circuit  current.  These findings may  be of impor tance  in evalu- 
a t ing the experiments  on isolated mammal i an  stomachs which have a large product ion 
of lactic acid and thus may  be in a somewhat  hypoxic state. 
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