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Injection of diaphylline into the a r te r ia l  blood flow to the parotid and submandibular sa l ivary  
glands of anesthetized dogs caused a definite increase  in the sodium concentrat ion in the s a -  
liva from both glands. Vasopress in ,  injected into the blood flow of the glands against  the 
background of diaphylline action, caused a more  marked increase  in the concentrat ion and 
content of sodium in the saliva than that produced by adminis t rat ion of the hormone alone. 

Investigations have shown that xanthine der ivat ives  (theophylline and diaphytline) have the proper ty  of 
st imulat ing active sodium t ranspor t  through the wall of the amphibian ur inary  bladder [5-8], and atso of in- 
c reas ing  the excret ion of sodium in the urine [1, 2], The sodium-excre t ing  effect of theophylline and dia-  
phylline is mos t  marked incases  when an antidiuretic hormone is p resen t  in the c i rculat ing blood. Xanthine 
der ivat ives  are  known to potentiate the sod ium-excre t ing  action of pituitr in [1, 2]. Pi tui tr in increases  the 
el imination of sodium not only via the kidneys, but also via the sa l ivary  glands [3, 4]. 

It was therefore  decided to investigate whether the action of xanthine der ivat ives  is r es t r i c ted  to the 
osmorega la to ry  organs or  whether it extends also to other organs engaged in the t rans fe r  of e lec t ro lytes  
and water  f rom the internal  to the external  milieu of the body, viz. ,  the sa l ivary  glands. The present  in- 
vest igation is concerned with the effect of diaphylline on the excret ion of sodium in the saliva. 

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

In experiments on eight dogs, anesthetized with chloralose (I00 mg/kg), saliva was collected through 
thin polyethylene catheters introduced into the common duct of the right parotid and right submandibular 
salivary glands. The secretion of saliva was stimulated by piloearpine, which was made up in isotonic 
dextrose solution and injected at a constant rate throughout the experiment. The initial level of secretion 
of the parotid gland was 0.3 ml/min, and of the submandibular gland 0.6 ml/min. After the rate of secretion 
of saliva by the animals had become stable, 1 m[ of isotonic dextrose solution containing vasopressin in a 
dose of 0.2 milliunit (m.u.) per kilogram body weight was injected into the blood flowing through the right 
carotid artery. The rate of secretion of saliva and the concentrations of sodium and potassium in it were 
determined. The experiment was continued after an interval of 1 h. The same level of saliva secretion as 
at the beginning of the experiment was maintained, and against this background a 2.4~ solution of diaphylline 
was injected into the right carotid artery at the rate of 0.2 ml/rnin for I0 rain. After the injection of dia- 
phylline had continued for 6 rain, vasopressin was injected in a dose of 0.2 m.u./kg body weight. The syn- 
thetic hormone lysine vasopressin (SPOFA, Czechoslovakia)anddiaphylline (Gedeon Richter, Hungary) were 
used in the experiments. 

E X P E R I M E N T A L  R E S U L T S  

Injection of vasopress in  into the a r te r ia l  blood flow to the parotid and submandibular sa l ivary  glands 
did not produce any significant change in the rate of secre t ion of saliva or  in its sodium content, and the 

A. A. Bogomole ts '  Institute of Physiology,  Academy of Sciences of the Ukrainian SSR, Kiev. ( P r e -  
sented by Academician of the Academy of Medical Sciences of the USSR V. V. Zakusov.) Transla ted from 
Byulleten'  t~ksperimental 'noi Biologii i Meditsiny, Vol. 69, No. 1, pp. 56-57, January ,  1970. Original a r -  
ticle submitted December  24, 1968. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~/est 17th Street, New York, 
~L Y. t0011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

53 



excre t ion  of po tass ium in the sa l iva  was only sl ightly affected. The r e su l t s  of the second s e r i e s  of ex -  
p e r i m e n t s  showed that  diaphylline,  if injected into the a r t e r i a l  blood flow to the s a l i va ry  glands,  caused a 
r egu l a r  i nc r ea se  in the sodium concentra t ion  in sa l iva  excre ted  both by the parot id  (from 26.4~-4 to 38.4* 3.6 
m e q / l i t e r ;  P < 0.05) and the submandibular  ( from 19.9 * 3.6 to 28.8 * 3.5 m e q / l i t e r ;  P = 0.05) s a l i va ry  glands. 
The sodium content in sa l iva  f rom the parot id  gland was inc reased  by 32%,and in sa l iva  f rom the subman-  
dibular  gland by 42%; diaphylline had no effect  on the volume of sa l iva  sec re ted .  

Inject ion of v a s o p r e s s i n  a f t e r  diaphyll ine,  for  ins tance ,  inc reased  the sodium concentra t ion in the 
sa l iva  f rom the paro t id  gland to 49.2 • 7.5 m e q / l i t e r  (by 86%), and in the sa l iva  f rom the submandibular  
gland to 38.2 •  m e q / l i t e r  (by 97%), whereas  inject ion of v a s o p r e s s i n  alone inc reased  the sodium con-  
cen t ra t ion  in the sa l iva  by not m o r e  than 35%. The sodium content in the sa l iva  was inc reased  only sl ightly 
a f t e r  inject ion of v a s o p r e s s i n  plus diaphylline.  The r e a s o n  for  this is that v a s o p r e s s i n  reduced the ra te  of 
s ec re t ion  of sal iva.  

The r e s u l t s  of these expe r imen t s  thus showed that xanthine de r iva t ives  inc rease  the excre t ion  of s o -  
dium in the sa l iva  and a lso  potent iate  the co r respond ing  act ion of v a s o p r e s s i n  on the s a l i va ry  glands. 
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