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would be to decrease the permeability barrier to water and ions. However, this 
order of permeabili ty change is not as significant as that  produced by  the steroid- 
induced protein that  causes a lowering of the permeability barrier to the same extent 
as vasopressin and amphotericin B. In artificial systems 8 the nature of the effective 
"pores" produced by  these polypeptides has been suggested, and it would seem that,  
for water transport,  vasopressin removes the permeability barrier of the toad bladder 
membrane completely n. 

The results are taken as strong evidence in support of the idea of a permeability 
effect of aldosterone in the toad bladder. The magnitude of the maximum increase 
in short-circuit current obtainable with aldosterone is greater than that  obtaineable 
with vasopressin. As the final permeability effect is similar with both hormones, the 
aldosterone-induced proteins must also have an effect on the Na ÷ pump or the 
supply of energy to the pump. 
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Dose-response characteristics of deoxycorticosterone4timulated Na + 
transport by the isolated toad bladder 

Studies have been made of the effect of deoxycorticosterone on the active ion 
transport  by  the isolated urinary bladder of the American toad, Bufo marinus. The 
toad bladder consists essentially of a single layer of epithelial cells supported by a 
small amount of connective tissue 1. The bladder exhibits a characteristic trans- 
membrane potential with the serosal surface electrically positive to the mueos:d 
surface. The transport  of Na+ can be resolved into two components: the entry of 
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Fig. I. The effect of  deoxycort icosterone (lO -7 M) on the Na + t r anspor t  across the toad  bladder,  
showing the s t imula ted  Na + t r anspo r t  (/ ,A/cm ~ per IO mg) shown by  the t reated side of one half  
bladder relative to t h a t  of the control side. Showing a typical initial response reaching a m a x i m u m  
after 18o min. 

Na ÷ from the mucosal medium into the bladder epithelial cells, and the extrusion of 
Na + from the cells into the serosal medium. The stimulation of Na + transport in the 
bladder by deoxycorticosterone is well established*, a. 

The present work was undertaken in order to determine the dose-response 
characteristic of deoxycorticosterone-stimulated Na+ transport by the toad bladder 
as a means of reflecting the characteristics of the active binding sites in the tissue. 

The toads were placed in o . I I  M NaC1 and carefully handled before use, in 
order to reduce endogenous mineralocorticoid. The toads were rapidly pithed and the 
bladders removed. Each half bladder was stretched across a double chamber, similar 
to that described by SHARP, KOMACK AND LEAF 4, in aerated Ringer solution. The 
bladders were short circuited and the variation of short-circuit current with time 
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Fig. 2. The dose-response characteristic of deoxycort icosterone-s t imulated Na + t r anspor t  by  the 
isolated toad  bladder, showing the m a x i m u m  increase in short-circuit  current  (,uA/cm 8 per io rag) 
as a funct ion of steroid concentrat ion;  s t andard  deviat ions are shown for each point.  The dotted 
line represents  the equivalent  act ivi ty curve where the act ivi ty is proport ional  to the sa tura t ion  
of  active sites having  an association cons tan t  2.1. lO 81/mole. 
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measured  over  a per iod of 4 h. Af ter  I h a s t a n d a r d  amoun t  of deoxycor t icos te rone  
in aqueous e thanol  was a d d e d  to the  serosal surface of one sect ion of b ladder  and  a 
s imilar  amoun t  of solvent  added  to the  control  side. The s t e ro id - t rea ted  side showed 
a s t imu la t ed  Na+ t r anspor t  a t  concent ra t ions  above  5" lO- l l  M. Af ter  a run of 4 h 
the  section of b l adde r  in each half  of the  double chamber  was weighed and the short-  
c ircui t  cur rent  correc ted  to  uni t  weight  and  uni t  area. The increase in Na÷ t r anspo r t  
(/zA/cm 2 per  IO rag) shown b y  the t r ea t ed  side, above  t ha t  of  the  control,  has been 
p lo t t ed  as shown in Fig.  I .  I t  was found tha t  ve ry  consis tent  results  were ob ta ined  for 
given dose and i t  was possible to get a dose- response  curve (Fig. 2) showing the max i -  
m u m  response ob ta ined  for a given concentra t ion ,  using four half  b ladders  for each 
concent ra t ion  of steroid.  In  the  case of lO -7 M 7 values were ob ta ined  and  for io  -10 M 
8 values  were obta ined.  The s t a n d a r d  devia t ions  were ca lcula ted  for each poin t  using 
s t a n d a r d  formulae.  Correction of the  shor t -c i rcui t  cur rent  to uni t  weight  of b l adder  
is a procedure  r ecommended  for such compara t ive  work  as va r i ab i l i t y  was con- 
s ide rab ly  reduced.  

The range of ac t i v i t y  of deoxycor t icos te rone  in the  toad  b ladder  varies  from 
5" IO-n  M to IO -s M, being a s l ight ly  wider  range than  tha t  proposed  for a ldosterone 4. 
The b inding  character is t ics  of  a ldosterone in the  toad  bladder4,  5 have shown tha t  a 
set of b inding  sites exists  in the  membranes ,  wi th  an associat ion cons tan t  of  2 .1- lO 8 1/ 
mole. I f  i t  is assumed tha t  the  s t imu la t ed  act ive t r anspor t  can be corre la ted  with  the  
sa tu ra t ion  of this  set of b inding  sites, the  dose- response  curve would follow the 
d o t t e d  line (Fig. 2). I t  is therefore,  concluded t ha t  these sites are p r o b a b l y  the  ac t ive  
b inding  sites and  t ha t  the  associat ion be tween deoxycor t icos te rone  and  these ac t ive  
sites paral le ls  t ha t  of a ldosterone.  
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