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The effect  of intravenous injection of pituitrin P (0.1 ml /kg)  on the kidneys was studied in 
dogs receiving analgesics (acetylsal icyl ic  acid 100 mg/kg ;  sodium sal ieylate 200 m g / k g ;  
phenacetin 80 mg/kg)  for  6 months.  Under the influence of these analgesics the response  
of the kidneys to injection of pituitrin was a l tered.  The inhibition of d iures is  was less  
marked  and excre t ion  of osmotical ly  f ree  water  was g rea t e r  in the exper imenta l  dogs than 
in the cont ro l s .  These changes indicate a d e c r e a s e  in the sensi t ivi ty of the tubular epi -  
thelium to the antidiuretic hormone under  the influence of the analgesics .  
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In 1953 Spuhler and Zoll inger  [12] descr ibed  lesions of the kidneys caused by the prolonged adminis t ra -  
tion of analgesics containing phenacetin.  Cases of phenacetin nephropathy also were observed  by other  
workers  under cl inical  and exper imenta l  conditions [5]. One manifestation of these disturbances is a 
change in the concentrat ing power of the kidneys [7]. Renal disturbances have been associa ted in r ecen t  
years  with the taking of sa l icyla tes  also [8]. 

The effect  of phenacetin and sal icyla tes  on the sensi t ivi ty of the kidneys to antidiuretic hormone (ADH), 
a substance of g rea t  importance in the mechanisms of concentrat ion and dilution of the urine,  was invest i -  
gated.  

EXPERIMENTAL METHOD 

Exper iments  were  c a r r i e d  out on 60 adult mongrel  male dogs divided into four groups.  The animals 
of group 1 rece ived  phenacetin (80 mg/kg)  by mouth daily for  6 months, group 2 rece ived  100 m g / k g  ace ty l -  
sal icylic acid daily, and group 3 rece ived  sodium salicylate (200 m g / k g  daily). The dogs of group 4 acted 
as the control .  The minute d iures i s ,  g lomeru la r  inazlin f i l trat ion,  and c learance  of osmotical ly  f ree  water  
were  investigated [1]. Inulin in thep lasma and ur ine was determined by the r e so rc in  method [6] and the 
osmola r i ty  of the p lasma and urine by a c ryoscopic  method [2]. All indices were r eco rded  before  and 10- 
20 rain a f te r  intravenous injection of pituitr in P (0.1 m l /k g ) .  

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The resu l t s  are given in Table 1. 

Injection of pituitr in P into dogs taking sal icylates  or  phenacetin gave a less marked antidiuretic ef -  
fec t  than in the control  animals .  The reduction of d iures is  in the exper imenta l  animals was only a little 
over  20% of the initial level ,  compared  with over  40% in the Control. This difference was not due to a d is -  
turbance of the f i l t rat ion power of the kidneys, for  the inulin c learance was vir tual ly  identical  in the con-  
t ro l  and exper imenta l  an imals .  Consequently,  the sm a l l e r  decrease  in d iures is  following injection of 
pi tui tr in P into dogs taking sal icylates  or phenacetIn depended on corresponding changes in the reabsorpt ion 
of wate r  In the tubular  portion of the nephron.  C lea r  differences were in fact  found between the tubular r e -  
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absorpt ion  of wa t e r  in the control  and expe r imen ta l  dogs.  
In addition, injection of pi tui tr in P into dogs taking sa l i cy l -  
ares o r  phenacet in was followed by a s m a l l e r  dec r ea se  in 
the c l ea rance  of osmot ica l ly  f ree  wa t e r .  

ADH is known to be the chief  r egu la to r  of the tubular  
r eabsorp t ion  of wa te r  and the c l ea rance  of osmot ica l ly  f ree  
wa t e r .  Since the expe r imen ta l  conditions requ i red  the ad-  
min i s t ra t ion  of s t r i c t ly  equal  doses  of pi tui t r in it can be 
concluded that  the d i f ferences  obse rved  were  due to changes 
in the sens i t iv i ty  of the kidneys to ADH. 

One of the p r i m a r y  reac t ions  in the fo rmat ion  of the 
h o r m o n e - t u b u l a r  cel l  complex  is in teract ion between SS- 
groups of ADH and SH-groups  of the r e c e p t o r ,  with su b se -  
quent s t imulat ion of var ious  in t r ace l lu la r  s y s t e m s  [3, 9]. 
Some phenacet in metabol i tes  r e a c t  ea s i ly  with subs t r a t e s  
containing SH-groups  [4]. The poss ib i l i ty  thus cannot  be 
ruled out that  during prolonged admin is t ra t ion  of phenacet in,  
a substance  excre ted  mainly  by the kidneys,  the chemica l  
r e c e p t o r  of the tubular  cel ls  with which ADH reac t s  may  
change.  

Excre t ion  of wa te r  f ree  f rom osmot ic  subs tances  is 
l a rge ly  de te rmined  by the s tate  of the s y s t e m  on act ive  
sodium t r a n s p o r t  in the epi thel ium of the renal  tubules .  
This  s y s t e m  is highly sens i t ive  to ATP def ic iency [3]. E x -  
p e r i m e n t s  have shown that  sa l icy la tes  uncouple oxidative 
phosphoryla t ion  [4, 13] and inhibit g lycolys is  [11]. This 
fac t  may  be connected somehow with the development  of 
a reac t iv i ty  of the kidneys to ADH and the d is turbance of the 
excre t ion  of osmot ica l ly  f ree  wa te r  under  the influence of 
s a l i cy l a t e s .  Although the pe rmeab i l i t y  of the dis ta l  tubules,  
a change in which could also br ing  about changes in the ex -  
c re t ion  of osmot ica l ly  f ree  water ,  was not invest igated in 
the p re sen t  expe r imen t s ,  the poss ib i l i ty  of such an ef fec t  
of phenacet in was not conf i rmed  by expe r imen t s  on the code 
u r i na ry  b ladder  [10]. As r e g a r d s  sa l i cy la tes  this question 
s t i l l  r e m a i n s  open. 

The r e su l t s  thus point to changes  in the sens i t iv i ty  
of the kidneys to pi tui t r in in dogs taking sa l i ey la tes  or  phen-  
acet in for a long t ime .  No signif icant  difference was found 
between the action of sa l i cy la tes  and phenacetin,  although 
the e s sen t i a l  b iochemica l  m e c h a n i s m  of the development  of 
are  act ivi ty  of the rena l  tubules to ADH may  dif fer  for  each  
of these  p r e p a r a t i o n s .  
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