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The effect  of oxytocin on the intensi ty of absorpt ion  of R i n g e r ' s  solution by the epi thel ium 
of the i so la ted  f rog gall  b ladder  and on the total  Mg-,  Na-,  K - A T P a s e  activi ty in i ts  cel ls  
was studied. In doses  of 0.5-20 m . u / m l ,  added on the side of the s e ro sa l  sur face  of the 
organ,  oxytocin reduced the intensi ty of isotonic fluid t r a n s p o r t  and the Na, K - A T P a s e  ac -  
tivity of the epi thel ial  ce l ls  of the gall bladder;  M g - A T P a s e  act ivi ty  was unchanged under  
these  condit ions.  With an i nc rea se  in the oxytoein concentra t ion  the values  of the p a r a m -  
e t e r s  studied fell  exponent ial ly .  It is concluded that inhibition of the t r anspo r t  function of 
the gall  b ladder  epi the l ium by oxytocin is connected with i ts  inhibi tory action on the Na, 
K - A T P a s e  of the epi thel ial  ce l l s .  
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Inves t igat ions  have shown [1, 3, 4] that neurohypophyseal  ho rmones  par t i c ipa te  in the regulat ion of 
wa t e r  and e lec t ro ly te  absorpt ion  by the gall  b ladder  epi thel ium.  Under the influence of these hormones  
the intensi ty of absorpt ion  fal ls  s ignif icant ly  in the gall b ladder .  Oxytoein [1, 3] has a pa r t i cu la r ly  s t rong 
inhibi tory action. The gall b ladder  epi the l ium t r a n s p o r t s  NaC1 act ively  into the l a t e ra l  in t e rce l lu la r  spaces ,  
and this is followed by the migra t ion  of wa te r  through the epi the l ium along the osmot ic  gradient  [4, 7, 10]. 
The enzyme Na, K - A T P a s e  has a role in NaC1 t r anspo r t  by the epi the l ium [9]. 

It is the re fo re  impor tan t  to de te rmine  whether  oxytocin acts  on the ATPase  s y s t e m  of the gall b lad-  
de r  epi thel ia l  ce l l s .  

E X P E R I M E N T A L  M E T H O D  

The f rog  gall b ladder ,  which is highly sensi t ive  to the act ion of oxytocin [1], was used. The gall b lad-  
der ,  f r eed  f r o m  t r a c e s  of bi le,  was fixed to a thin polyethylene cannula and filled with isotonic R inge r ' s  
solution. This p r epa ra t i on  was weighed on to r s ion  sca les  and i m m e r s e d  in ae ra t ed  R inge r ' s  solution at 
18-20~ for  3 h. The p r e p a r a t i o n  was weighed per iodica l ly  and the ra te  of absorpt ion of isotonic fluid 
f r o m  the in t e r io r  of the gall  b ladder  was e s t ima ted  f r o m  the dec rea se  in i ts  weight. In some expe r imen t s  
the fluid contained in the lumen of the gall  b l adder  was per iod ica l ly  withdrawn and i ts  Na ion concen t ra -  
t i on  de te rmined  by f l ame  photomet ry .  At the end of the expe r imen t  a homogenate was p r epa red  f r o m  the 
mucous  m e m b r a n e  of the gall b ladder  and the total  Mg- and Na, K - A T P a s e  activi ty in it was de te rmined  
[2, 8]; the r e su l t  was e x p r e s s e d  as the num ber  of m i c r o m o l e s  inorganic phosphorus  (Pin) set  f ree  f rom 
ATP during incubation with 1 mg pro te in  of the homogenate  for  1 h. The ra te  of t r anspor t  of wa te r  {in/~l) 
and Na (in #eq) was ca lcula ted  p e r  100 mg weight of the gall b ladder  wall ove r  per iods  of 15 or  60 rain. 
Oxytocin was added to the solution f r o m  the side of the s e r o s a l  sur face  of the gall  b ladder  in doses  of 0.5- 
20 m . u . / m l .  
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Fig. 1. Effect of different doses of oxytocin on intensity of absorp-  
tion of isotonic Ringer ' s  solution f rom gall bladder lumen. Broken 
line - control;  continuous lines - different exper iments .  Numbers  
above lines give doses of oxytocin (in m.u . /ml) .  

Fig. 2. Decrease (in % of control) in rate of absorption of isotonic 
fluid (1) and Na, K-ATPase  activity (2) during the action of var ious 
doses of oxytocin on the gall bladder�9 

TABLE 1. Rate of Absorption of Water and Na and ATPase  Activity 
of Frog  Gall Bladder Epithelial Cells in the Control and under the 
Influence of Various Doses of Oxytocin (IV[ ~m) 

�9 ,~ ~ , ~ ~o = 

Control 
Oxytocin (in 

m.u./ml) 
1 

20 

51 

10 
P 

10 
P 

6 
P 

QH20 

46,5_+2,2 

28,6• 
GO,OI 

19,5• 
<0,001 

15,0• 
<0,001 

QNa 

5,18• 

3,14• 
GO,O01 

2,14• 
<0,001 

1,65• 
GO,O01 

ATPase activity 

Mg, Na, K- Mg-(n=8) (n=8) 

15,1-+-0,6 11,4• 

14,1• 11,6• 
GO,Ol G0,5 

13,3• 12,1• 
GO, 001 G0,5 

12,4• II,5_2,3 
G0,02 <0,5 

Na, K-(n=8) 

3,5_0,4 

2,5___0,4 
G0,02 

1,2• 
GO,O01 

0,9+0,2 
GO,Of 

Legend. QH O' QNA ) quantity of H20 (in pl) and Na (in # e q ) t r a n s -  
- - t h r o u g h  the gall bladder wall in 1 h pe r  100 mg weight of t i s -  
sue. ATPase  activity expressed  in pmoles  Pin l iberated in 1 h per  
mg protein. 

TABLE 2. Percentage  of Decrease  in Rate of Absorption of isotonic 
Fluid and of Na, K-ATPase  Activity of Epithelial Cells during the Ac- 
tion of Oxytocin on the Gall Bladder 

Dose of No. of 
hormone (in determina- 
m.u./ml) tions 

I 
4 

20 

Rate of absorption 

M+_m [ P 

I 
--38,4• [ <0,02 
--58,0• ] G0,001 
--67,5• GO,O01 

Na, K-ATPase activity 

M+_m P 

--33,0• 
--66,0• 
--70,7--+_6,9 

EXPERIMENTAL RESULTS 

G0,02 
G0,001 
Go,001 

The addition of oxytocin reduced the rate of t r ans f e r  of isotonic fluid through the gall bladder wall 
(Fig. 1). The effect increased  with an increase  in the hormone concentra t ion in the medium. The level of 
absorpt ion fell exponentially (Fig. 2). 

The presence  of oxytocin in the medium led to a marked decrease  in activity of total and Na, K-ATPase  
of the epithelial cel ls .  In this ease also, with an increase  in the acting dose of hormone the ATPase ac-  
tivity of the epithelial cells  fell exponentially (Fig. 2). Only the Na, K-ATPase  activity fell under the in- 
fluence of the hormone,  and this led to a decrease  in the total ATPase  activity; Mg-ATPase  activity was 
unchanged (Table 1). 
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Analysis of these resu l t s  shows that the rate of absorpt ion of isotonic fluid and the Na, K-ATPase  
act ivi ty were  reduced about equally by the same doses of oxytocin (Table 2), A high degree of co r re la t ion  
(r = 0.99) was found between these changes.  

It can be concluded f rom these resu l t s  that oxytocin, through its action on the t issue of the frog gall 
bladder,  inhibits the activity of the enzyme sys tems  responsible  for  the t ranspor t  of isotonic fluid through 
the epithelial  b a r r i e r  of the gall bladder;  this is evidently the mechanism whereby oxytocin exe r t s  its e f -  
fect  on the absorpt ive function of the gall b ladder .  
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