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Removal  of the p i tu i tary  or  adrenals  does not affect the 24-hourly  excre t ion of u ropeps ino-  
gen, whereas  adminis t ra t ion  of physiological  sal ine in a volume equivalent to the d iu res i s  
i nc rea se s  pepsinogen c lea rance  f rom the blood and thus inc reases  its excret ion in the urine.  

Invest igat ions have shown that the quantity of uropepsinogen excre ted  is a constant proport ion of the 
to ta l  m a s s  of pepsinogen produced.  According to the calculat ions of Gottl ieb [3, 4], for  instance,  1/500 of 
the pepsinogen is excre ted  by the kidneys in the fo rm of uropepsinogen,  while the rat io  between the pep-  
s inogenconcentra t ton in the gas t r i c  juice and urine is 500 : 1. According to St rehler  [5], this ra t io  va r i e s  
between 400 : 1 and 600:1 .  

Since the mechan i sms  regulat ing uropepsinogen excre t ion have not been studied, the investigation de-  
scr ibed  below was c a r r i e d  out to examine the ro le  of the p i t u i t a r y - a d r e n a l  sys t em and the effect of loading 
with physiological  sal ine on the excret ion of this proteolyt ic  enzyme.  

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

All the exper imenta l  an imals  rece ived  the s ame  diet except the adrena lec tomized  ra t s  which rece ived  
1.5% NaC1 solution instead of water  a f te r  the operat ion.  The uropepsinogen concentrat ion under n o r m a l  con- 
ditions and at different t imes  (up to 40 days) af ter  the operat ion was de te rmined  in hypophysectomized and 
adrena lec tomized  r a t s  (males weighing 180-200 g). In the intact animals  the uropepsinogen concentrat ion 
was de te rmined  under n o r m a l  conditions and a f t e r  loading with physiological  sal ine.  Uropepsinogen was 
de te rmined  by Tugolukov 's  method [2]. The 24-hourly sample  of ur ine was col lected in a r e c e i v e r .  Alto-  
ge ther  370 ra t s  were  used.  Because  of changes obse rved  in the 24-hourly  d iu res i s  a f te r  the opera t ions ,  
uropepsinogen es t imat ions  were  made soon (2nd-4th days) af ter  the operat ion,  on the 8th-12th day, i .e. ,  
when the n o r m a l  24-hourly  d iures i s  was r e s to red ,  and also la ter .  

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

The 24-hourly d iures is  of the r a t s  averaged  9.52 =~ 0.3 ml ,  the uropepsinogen concentrat ion was 
0.035 �9 0.005 m g / m l ,  and the excre t ion of uropepsinogen in the ur ine was 0.34 4- 0.01 mg /day .  F r o m  f igures  

TABLE 1. Effect of Hypophysectomy and Adrena lec tomy on 
Uropepsinogen Excre t ion  

Operation 
number I Hypophyseetomy 

before 10-40 days 
operation after op- ~ eration 

Adrenalectomy 
8-36 days I 

P after op- P 
eration [ 

I 
0,33l:i:0,057 0,422+0,05 I~0, 1 

AfirenalectomyHyP~176 . . . .  [ 1~ 0,376:~0,0367 0,367:t:0,041 ~0, 1 
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TABLE 2. 24-Hour ly  D iu re s i s  and Concentra t ion and Excre t ion  of 
Uropepsinogen under  Normal  Conditions and a f t e r  Inject ion of 
Phys io log ica l  Saline (volumes of fluid in jected co r responded  to 
volume of u r ine  exc re t ed  in 24 h) 

Normal 

No. of animals 15 
Mean volume of urine excreted in 24 h 

(in ml) l 1,34-0,56 
Uropepsinogen concentration (in mg]ml) 0,0324-0,001 

(1oo%) 
Uropepsinogen excretion in 24 h (in 

ml) . . . . . . . . . . . . . .  0,36:k0,026 
000%) 

After injection 
of physiological 
saline 

I5 

t8,64-0,76 
0,0264-0,001 

(si,2%) 

0,474-0,025 
(130,6) 

<0,001 
<0,01 

<0,ol 

TABLE 3. 24-Hour ly  D iu re s i s  and Concentra t ion and Excre t ion  of 
Uropepsinogen under  Norma l  Conditions and af te r  Inject ion of 
Phys io log ica l  Saline (volume of solution injected equal to half of 
the volume of ur ine  exc re ted  in 24 h) 

Normal 

After injection 
of physiological 
saline 

No. of animals 
Mean volume of urine excreted in 

24 h (in ml) 

Urope~sinogen concentration (in 
mg/ml) 

Uropepsinogen excretion in 24 h 
(in ml) 

I0 

8,64-0,63 
(loo%) 

o,o374-o,oo2 
loo% 

o,3574-o,o25 
lOO% 

I0 

10,7=k0,6 
124% 

0,0374-0,002 
100 % 

0,419+0,037 
117% 

<0,02 

) 0 ,  1 

) 0 ,  1 

for  the concent ra t ion  of the enzyme in g a s t r i c  ju ice  [1], it can be ca lcu la ted  that  the r a t io  between the u r o -  
pepsinogen concent ra t ion  and the pepsinogen concent ra t ion  is 1 : 514, and that the  24-hour ly  excre t ion  of 
uropepsinogen with the ur ine  is  0.4% of the  quanti ty of pepsinogen s e c r e t e d  into the  lumen of the s tomach.  

Ne i the r  hypophysectomy nor  ad rena l ec tomy  produced any s ignif icant  changes in the uropepsinogen 
excre t ion  (Table 1). During the f i r s t  few days a f t e r  hypophysectomy or  ad rena l ec tomy  t h e r e  was a sl ight  
i n c r e a s e  in the 24-hour ly  d i u r e s i s ,  leading to a d e c r e a s e  in the uropepsinogen concentra t ion,  but the net 
effect was that  the 24-hour ly  excre t ion  of uropepsinogen was unchanged. 

Exper imen t s  were  accord ing ly  c a r r i e d  out to de t e rmine  the effect of loading with wate r  (physiological  
sal ine)  on the uropepsinogen excre t ion .  The an imals  r ece ived  2 i n t r a m u s c u l a r  inject ions (at i n t e rva l s  of 
8 h) of phys io log ica l  sa l ine  co r respond ing  in volume to the 24-hour ly  d i u r e s i s .  

The r e su l t s  given in Table  2 show that the introduct ion of an excess  of fluid into the body, causing an 
i n c r e a s e  in the 24-hour ly  d i u r e s i s ,  was accompanied  by a d e c r e a s e  in the uropepsinogen concentra t ion,  a l -  
though the to ta l  quantity of the p ro teo ly t ic  enzyme exc re t ed  was i n c r e a s e d  (by 30.6%). If the volume of so lu-  
t ion injected was reduced  (Table 3), the uropeps inogen concent ra t ion  was a lmos t  unchanged but the quanti ty 
of p ro teo ly t i c  enzyme exc re t ed  in the ur ine  showed a tendency to r i s e .  

Removal  of the p i tu i ta ry  or  ad rena l s  thus did not d i s tu rb  the excre t ion  of uropepsinogen.  Injection of 
phys io log ica l  sa l ine ,  on the other  hand, i n c r e a s e d  the excre t ion  of uropepsinogen as a r e su l t  of an i n c r e a s e  
in d i u r e s i s ,  p romot ing  the c l e a r a n c e  of pepsinogen f rom the blood. 

Uropepsinogen excre t ion  is used some t imes  in c l in ica l  p r a c t i c e  as a t es t  of g a s t r i c  s e c r e t o r y  func-  
t ion.  This inves t iga t ion  with phys io log ica l  sa l ine  loading suggests  that when uropeps inogen levels  a r e  de -  
t e r m i n e d  in pa t ien ts  a l lowance must  evident ly  be made for  t h e i r  24-hour ly  fluid intake,  for  the quanti ty of 
the p ro teo ly t i c  enzyme exc re t ed  and its concent ra t ion  in the u r ine  a r e  dependent  to some extent on the vo l -  
ume of fluid consumed.  
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