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The author has previously shown [5,6] that  the intravenous inject ion of procaine Causes inhibit ion o7 water diuresis 

by s t imula t ing  the processes of reabsorption of water in the kidney tubules, Hypophysectomy temporar i ly  (for 2 -4  
months) abolishes the act i6n of procaine on diuresis. Consequently, the inhibition of diuresis after inject ion of 
procaine takes p lace  with the par t ic ipat ion of the hypo tha lamo-p i tu i t a ry  system. 

The ob jec t  of this invest igat ion was to determine  the effect  of procaine on the blood concentrat ion of hor- 
mones of the posterior lobe of the pi tui tary and on the redistribution of the body fluid. 

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

The concentrat ion of ant idiuret ic  hormone (ADH) in the blood serum of dogs 15-30 rain after intravenous in-  

jec t ion of procaine (15 mg/kg)  was determined by Heller 's  b io logica l  method [12]. The concentrat ion of oxy~ocin 
in the blood was studied on the isolated rat 's uterus, The serum protein concentrat ion was invest igated refracto-  
me t r i ca l ly  and the osmotic pressure of the blood serum determined cryoscopical ly  by means of a semiconductor 
thermistor.  The pressor properties of the blood were est imated from recordings of the btood pressure by a c l in ica t  

oscillograph. In two dogs the common carotid arteries were exter ior ized in skin flaps, and the internal  carotid ar-  
tery was l igated on one side. Procaine (3.5-6.5 mg/kg)  was in jec ted  into the common carotid artery of these ani-  
reals on the in tac t  side and on the side with the l iga ted internal  carotid artery. 
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Fig. 1. Effect of various doses of pro-  
caine,  adminis tered in various ways, on 
the water diuresis in the dog Kudryava. 
a) 3 .3  mg /kg  into the common carotid 
artery; b) 5.3 mg/kg  into the  common 
carotid artery after l igat ion of the in-  
ternal  carotid artery; c) 6.6 mg/kg  
into the great  saphenous vein. The 
arrow indicates the t ime of in ject ion 
of procaine and of introduction of 
water into the stomach. 

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

The ant idiuret ic  ac t iv i ty  of the blood serum of the dogs rose considerably 30 rain after the in ject ion of pro- 
caine.  The ADH concentrat ion in the blood reached 240 microunits pituitrin per ml blood. In the control animais 

the ADH concentrat ion did not exceed 5 microuni t s /ml  blood. 
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The increased production of ADH under the influence of the in t ra -  
venous inject ion of procaine was not the result of its anesthet ic  effect  on 
the peripheral  osmoceptors. Injection of procaine (3.5 mg/kg-) into the 
common carotid artery of  two dogs 5 rain before water loading ( introduc-  
tion of water into the stomach) gave an antidiuret ic  effect with high 
values of the tubular reabsorption of water. Inject ion of procaine (5.0- 
6.8 mg/kg)  into the great  saphenous vein or the common carotid artery 
after the pre l iminary Hgation of the internal  carotid artery did not cause 

inhibit ion of the water diuresis. To obtain a diuret ic  effect in these con-  
ditions, doses of procaine were required which were roughly four times 

larger than when in jec ted  into the common carotid artery after l igat ion 
of the internal ,  i . e . ,  18 mg/kg  (Fig. 1). Evidently s t imulat ion of ADH 

production by the act ion of procaine was effected by zones of the cen-  
t ral  nervous system supplied with blood by the internal  carotid artery-. 

After intravenous in jec t ion  of procaine a pressor effect also was 
observed. Data in the l i terature concerning the effect  of procaine on 
the blood pressure are conflicting. A pressor act ion in exper imenta l  [2, 
14] and c l in ica l  [3, 10, 11] conditions has been reported, but some in-  
vestigators recommend procaine in hypertension [1, 9]. In acute ex-  
per imenta l  conditions T. V. Pravdich-Neminskaya [4] in jec ted  procaine 
into the blood s t ream in cats and obtained a pressor or a combined pres- 
sot-depressor react ion depending on the dosage, In the present exper i -  
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Fig. 3. Effect of intravenous 
injection of procaine on the 
function of the kidneys and 
digestive glands. Obliquely 
shaded columns - excretion 
during 2 h without injection of 
procaine; cross-hatched col= 
u m n s - e x c r e t i o n  during 2 h 
against the background of 
procaine. 

Effect of intravenous injection of procaine (15 mg/kg  on the 
blood pressure. 

ments the blood pressure always rose, together with the pulse rate, after intra- 
venous injection of procaine, as shown by oscillograms recorded on several oc-  
casions in 13 dogs (Fig. 2). The changes gradually disappeared in the course of 
30-60 min. E'vidently a decisive role in the reaction of the blood pressure to in- 
jection of procaine was played by nervous reflex factors, but the possibility of 
the participation of vasopressin cannot be ruled out. 

Experiments conducted by the author jointly with M. D. Kondrakov on the 
isolated uterus of 22 rats showed that the concentration of oxytocin in the blood 
taken from the dogs 15-30 rain after intravenous injection of procaine did not 
increase. Consequently, procaine selectively stimulated the secretion of ADH 
alone, without affecting oxytocin production. The absence of increase in the 
oxytocin concentration in the blood after injection of procaine was also demon- 
strated by other observations. After intravenous injection of the drug no gall-  
bladder reflex appeared in dogs with a fistula of the common bile duct, as was 
always observed after injection of pituitrin containg oxytocin. 

The possibility of the isolated secretion of ADH and oxytocin may be ac-  
cepted from the point of view of Oliveerona's findings [13]. He concluded that 
oxytocinis secreted by the paraventricular, and vasopressin by the supraoptic 
nuclei of the hypothalamic region. 

The intravenous injection of procaine, stimulating secretion of ADH, 
caused inhibition of the excretion of fluid not only vi a the kidneys, but also by 
the extrarenal route. It has been shown [7, 8] that the intravenous injection of 
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procaine into dogs with a Pavlov's gastric pouch delays the secret ion of gastric ju ice  in response to the taking of 

water or food, and lowers its acidi ty,  and also that  i t  inhibits the secretion of b i le  in dogs with a fistula of the c o m -  

mon b i le  duct by A. N. Bakuradze's method, supplemented by l igat ion of the cystic duct. The intravenous in j ec -  

tion of procaine sharply depressed the secret ion of pancreat ic  juice in response to taking food in dogs with a fistula 

of the pancreat ic  duct by A. N. Bakuradze's method. Delay in the excret ion of fluid, under the influence of pro- 

caine,  by different routes is i l lustrated in Fig. 3. 

Where is this water stored ? The water does not accumula te  in the blood, for after water loading and in t ra-  
venous inject ion of procaine in most cases hemoconcentra t ion is ac tual ly  observed. The results of a ref rac tometr ic  
invest igat ion showed that the protein concentrat ion in the btood serum 15 rain after introduction of water into the 
s tomach against the background of procaine was 103.09 • 1.94%, and 30 min after - 104 * 1.44% in relat ion to the 

or ig ina l  value  (before in ject ion of procaine).  In the experiments without inject ion of procaine the protein concen-  
tration in the dogs 15 rain after the water loading was 95.33 • 0.92%, and 30 rain after - 93.15 • 1.25% in relat ion 

to the or iginal  value  (before loading). The difference between the results of the experiments with and without in-  
ject ion of procaine was s ta t i s t ica l ly  significant (P < 0.001). 

The hemoconcentra t ion was not associated with a disturbance of the absorption of water from the a l imentary  
tract,  for inject ion of procaine at the height of the hydremic  react ion also caused an increase in the serum protein 
concentration.  

It has been shown that  after an inject ion of procaine water passes into the tissues. In control rabbits ki l led by 
air embolism,  the water content of the l iver  tissues was 23.89 • 3.1~ whereas in rabbits k i l led  30 min after i n j ec -  
t ion of procaine i t  was 38.22 • 2.16% (P < 0.01). 

As a result of the invest igat ion of the osmotic pressure of the blood serum a signif icant  fal l  in its level  was 
observed: before in jec t ion  of procaine the osmotic pressure was 323.4 �9 10.4 mosm/ l i t e r ,  and 25 min after i n j ec -  
tion i t  was 272.1 :~ 10.8 mosm/ l i t e r  (P < 0.01). 

Hence procaine raises the blood level  of ADH without affecting the oxytocin concentration. It inhibits the 
excretion of water from the body v ia  the kidneys and its u t i l iza t ion  in secretion formation in the a l imentary  t r a c t ,  
thus promoting the transfer of water into the tissues. 

S U M M A R Y  

Intravenous in jec t ion  of procaine in a dose of 15 mg/kg  st imulates in dogs the ac t iv i ty  of the hypotha-  

l amo- -hypophysea l  system and increases the ADH level  in the blood without influencing its oxytocic content.  
Procaine inhibits the discharge of water from the body through the kidneys ana its u t i l iza t ion  in the secretions of 
the a l imentary  tract.  In ject ion of procaine followed by inhibit ion of secret ion of gastric juice,  bi le ,  and pancreat ic  
juice .  Procaine causes hemoconcentra t ion and faci l i ta tes  transfer of water into the tissues. It seems that  a l l  this 
should be taken into account when procaine is used under c l in i ca l  conditions, and in cer ta in  cases accounts for its 
therapeut ic  effect .  
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