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The osmoceptors are an information link in the osmoregulatory reflex main ta in ing  the constancy of water and 

salt metabol i sm in the l iv ing organism. 

Like the baroceptors and chemoeeptors,  they are widely distributed in the body, vary in their sensitivity to 

osmotic st imuli ,  and differ in their role  in the ove r - a l l  regulat ion of water and salt homeostasis [1, 9, 10, 14, 15]. 

S t imula t ion  of the osmoceptors may also occur as a resuit  of osmotic changes arising from ion-exchange re-  
actions between the blood and the in ters t i t ia l  tissues associated with hypo- and hyperosmia in the capi l la r ies  [4,7,8]. 

The loca l i za t ion  of the osmoceptors has rece ived  less study. The specific formations discovered by some au- 
thors [23-25] belong more correct ly  to the centra l  part, and not  the information part, of the osmoregulatory system 

of the body. 

Investigations have revealed changes in the c i rculat ion and respirat ion following inject ion of hypertonic so- 

lutions of sodium chloride into blood vessels [2, 13, 18]. 

These results suggest the presence of receptors sensitive to osmotic changes of the blood in the walls of arteries 

and veins. 

However, since in the investigations ci ted above, changes were observed in systems not d i rec t ly  connected with 

osmoregulation,  there is reason to suppose that  these changes owed their origin not to the osmoceptors, but to the 
angiochemoceptors ,  the presence of which within the blood vessels has been proved conclusively.  

Indirect  conf i rmat ion of the tissue loca l i za t ion  of the osmoeeptors has been obtained by the present authors 

in previously published investigations [3, 6, 20]. 

The ob jec t  of the present investigation was to determine  the loca l i za t ion  of the osmoceptors by direct  

e xper tree nt. 

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

The technique of V. I. Grachev [11], by means of which test solutions can be injected direct ly  into arteries, 

avoiding the capil larieS, was used in this investigation. This property is achieved by creat ing a retrograde c i rcu la -  
tion in which the blood passes to an organ along the vein and flows from it  along the arteries. 

It is evident  that  if receptors are situated in the tissues, the react ion brought about by their s t imulat ion wil l  
arise onty when the solution passes through the capi l lar ies .  For this reason, introduction of the solution into the veins 
with a normal  c i rcula t ion and into the arteries with a retrograde c i rcula t ion  should not be accompanied by an effect.  

Slight modif icat ions  were introduced into the method described so that  a retrograde c i rculat ion could be cre-  
ated not in an isolated organ, but in the organism as a whole. The modif icat ion of the technique made it possible 
to carry out a series of acute and chronic experiments  in conditions close to the normal state of the organism. 

Dogs weighing from 10-15 kg, in which the ureters had been first exter ior ized by the P a v l o v - O r b e l i  method,  

were used in the exper iment .  

A cross-anastomosis was formed between the femoral  artery and vein in one of the hind l imbs of these ani-  
mals.  To form the arter io-venous anastomosis, under ether and morphine anesthesia, an incision was made in the 
thigh perpendicular ly  to Poupart 's l igament ,  and the femoral  vessels were. mobi l ized  for a distance of 5-7 cm from 
the underlying tissues and carefuI ly  freed from advent i t ia .  The vessels were c lamped,  and by means of Gudov's 

skii). 
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Inject ion of hypertonic saline (7 ml  of 5% NaC1 

solution) into the vein "to the organ" (first arrow) 
and into the artery "from the organ ~ (second ar-  
row). Along the axis of o rd ina tes -d iures i s  (in 

ml /min /m2) ;  along the axis of absc i s sa s - t ime  
(in rain), solution of me th ioda l  sodium into the saphenous vein or the 

i l iac  artery. 

The exper iments  began 2-3 days after the operation,  in accordance with the following scheme. The dog was 
fixed to a frame, receivers  were at tached for col lec t ing  the urine, and a uniform diuresis was established (5-7 
m l / m i n / m  2 body surface). Next, 5-7 ml of a 5% solution of sodium chloride was in~oduced,  first into one, then 
into the ottter cannula.  The effect  of inject ion of the solution was determined from the change in diuresis recorded 

in t ime intervals of 5 rain. 

apparatus, they were sutured end- to -end  so that  the central  end 

of the artery was joined to the per ipheral  end of the vein and 

the cent ra l  end of the vein to the per ipheral  end of the artery. 

As a result ,  a retrograde c i rcula t ion was created in the l imb, in 

which ar ter ia l  blood reac~ed the tissues along the vein and ve -  
nous blood returned from the organ along the arteries. 

Thin catheters  were introduced into the side branches of 

the artery and vein below the anastomosis, through which the 
test solutions were in jected ( ' f r o m  the organ" and "to the organ"). 

The resumption of the blood flow in the l imb vessels after 

the operat ion was detected by the appearance of pulsation in the 

saphenous vein and by the angioroentgenograms taken at d i f fer -  
ent t imes during the investigation. 

The films were taken after in ject ion of 10-20 ml of 40% 

Besides the chronic experiments,  a series of acute experiments  was carried out. Their technique was prac t ica l ly  
the same as that of  the chronic experiments.  In this case chloralose anesthesia was used (100mg/kg),  and the diuresis 
was kept uniform by in jec t ing  warm physiological  saline into the jugular vein. 

Altogether  ten chronic and six acute experiments  were performed. 

EXPERIMENTAL RESULTS 

The injection of hypertonic sodium chloride solution into the vein, i,e., in the direction "to the organ," al- 

ways led to the appearance of an antidiuretic reaction. The results of these experiments were so uniform that one 

of them can serve as an illustration for all (see figure). The figure shows that a 5% solution of sodium chloride, 

when injected "to the organ" (first arrow) produced inhibition of diuresis, which reached its lowest level at the 35th 

rain, when it  amounted to 42.6~ of the in i t ia l  level.  In a l l  14 cases in which the hypertonic solution was injected 
"to the organ," the diuresis was 10-68% (mean 31.615.15%). The diuresis returned to its in i t ia l  level  after 50-70rain.  

When the results of these experiments  were compared with those of  the authors' ear l ier  investigations [5], in 
which hypertonic solutions (5-7 ml  of 5% NaC1 solution) were injected into the ar ter ia l  blood flow while the normal  
c i rcula t ion  was maintained,  they were found to be in full  agreement.  

Hence, i rrespective of whether the solution entered the capi l la ry  system from the arteries or veins, its act ion 
was always the same, and took the form of the regular deve lopment  of an oliguric react ion.  

The second arrow on the figure indicates the t ime of in ject ion of NaC1 into the artery, i .e . ,  "from the organ." 
In this case no regular change in diuresis was observed. The NaC1 was injected "from the organ" 18 t imes,  in 12 of 
which the diuresis increased on the average by 29:~5.7%, in 2 i t  fel l  slightly, and in 2 cases it remained unchanged. 
The same result was obtained [6] when smal l  volumes of a 5-7% NaC1 solution were injected into veins in which the 
blood was flowing in the usuai direct ion.  

In order to prove conclusively that the absence of an ant idiuret ic  reflex foilowing inject ion of NaC1 into the 
artery was not caused by thrombosis of the vascular anastomosis, angioroentgenography of the vascuIar system of the 
dog's thigh was performed. This showed that  the blood moved freely through the arteriovenous anastomosis. 

It was concluded from these results that  the ant idiuret ic  react ion foIIowing inject ion of hypertonic solutions 
into the blood stream arises only if the solutions enter the capi l la ry  system of the organ in the direct ion of the usuai 
blood flow. It follows from this that  the receptors which, when s t imulated,  give rise to this react ion are situated not 
in the arteries and veins, but in the capi l la ry  system. 
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Like the other types of tissue receptors described by V. N. Chernigovskii [21, 22], T. A. Grigor'eva [12], and 
others, the osmoceptors, a specialized first link in the osmoregulatory reflex, are most probably situated in the in- 
terstitial space. 

LITERATURE CITED 

I. S.A. Borisova, Byull. ~,ksla. Biol., N0. !O 18 (1964). 
2. A.O. Bukhtiyarov, The Intra,Arl~rial and Intravenous Injection of Certain Chemical Stimuli. Experimental 

Investigation [in Russian], Leningrad (1949). 
3. L.K. Velikanova, Problems in Theoretical and Clinical Medicine, Book 2. Transactions of Novosibirsk Med- 

ical Institute [in Russian], 33 (1959), p. 54. 
4. L.K. Velikanova, in the book: Collected Proceedings of the Second Scientific Conference of Physiologists, 

Biochemists, and Pharmacologists of the Western Siberian Union [in Russian], Tomsk (1961), p. 20. 
5. L.K. Velikanova, Byull. 4ksp. Biol., No. I, 15 (1962). 
6. L.K. Velikanova and Ya. D. Finkinshtein, Fiziol. Zh. SSSR, 14, No. 12, 1472 (1959). 
7. L.K. Veiikanova and Ya. D. Finkinshtein, Byull. ~ksp. Biol.,~o. 8, 6 (1964). 
8. L.K. Velikanova, S. A. Borisova, and Ya. D. Finkinshtein, Abstracts of Scientific Proceedings of the Tenth 

Congress of the I. P. Pavlov All-Union Physiological Society [in Russian], 2, No. 1, Moscow-Leningrad (1964), 
p. 151. 

9. A .G .  Ginetsinskii, Abstracts of Proceedings of the Eighth All-Union Congress of Physiologists, Biochemists, 
and Pharmacologists [in Russian], Moscow (1955), p. 170. 

10. A .G.  Ginetsinskii, Physiological Mechanisms of Water and Salt Balance [in Russian], Moscow-Leningrad (1963). 
11. V. I .  Grachev, Byull. ~ksp. Biol., No. 1, 18 (1961). 
12. T . A .  @igor 'eva,  The Innervation of the Blood Vessels [in Russian], Moscow (1954). 
13. R.A. Dymshits, in the book: The Role of Vascular Reception in the Physiology and Pathology of Regulation 

of Function [in Russian], Chelyabinsk (1960), p. 5. 
14. V . I .  Inchina and Ya. D. Finkinshtein, Fiziol. Zh. SSSR, No. 3, 301 (1964). 
15. L.I .  Kurduban, Effect of Extirpation of the Motor Areas of the Dog's Cerebral Cortex on Water Metabolism. 

Candidate Dissertation. Novosibirsk (1954). 
16. L.I .  Kurduban and Ya. D. Finkinshtein, Byull. ~ksp. Biol., No. 1, 17 (1960). 
17. E.L. Neigauz, in  the book: Collected Abstracts of Scientific Research of the Theoretical Department 

of L'vov Medical Institute [in Russian], Uvov (1954), p. 52. 
18. O.K.  Popov, in the book: The Role of Vascular Reception in the Physiology and Pathology of Regulation 

of Function [in Russian], Chelyabinsk (1960), p. 141. 
19. R. S Tishenina and Ya. D Finkinshtein, in the book: Collected Abstracts of Proceedings of the Second 

Scientific Conference of Physiologists, Biochemists, and Pharmacologists of the Western Siberian Union 

[in Russian], Tomsk (1961), p. 148. 
20. Ya. D. Finkinshtein, The Osmoceptors of the Antidiuretic System. Doctorate Dissertation. Novosibirsk (1962). 
21. V.N.  Chernigovskii, Fiziol. Zh. SSSR, 33, No. 1, 17 (1947). 
22. V.N.  Chernigovskii, The Interoceptors [in Russian], Moscow (1960). 
23. P. Jewell, I. Physiol. (London), 121 (1953), p. 167. 
24. E. Verney, Proc. Roy. Soc, B., 35'(1947), p. 25. 
25. E. Vhrney, Irish I. Med. Sci., 345 (1954), p. 377. 

All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. S o m e  or  a l l  o f  t h i s  p e r i -  

o d i c a l  l i t e r a t u r e  m a y  w e l l  b e  a v a i l a b l e  ii2 E n g l i s h  t r a n s l a t i o n .  A complete list of the cover-to- 
cover English translations appears at the back of the first issue of this year. 
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