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In contrast to the view~ held by Verney [4] concerning stricdy local dis~i~ation of ottr, oreceptors ~long 
the cour~ of the internal carotid artery in  dae hypothal~mic area, we suggest that om',oreceptors. ~emsitiw to 
o~mottc changes, are widely represented in the body, as has been shown by V. N. C~errdgovsky [3] for -bato-- 
and c~hemoreceptors. It can be expected, on the st~e~r~g~ of hhit suggestion, that substantial changes in tim rate 
of e~cretton cf water ~upplied in excess would accompany transection of the spinal cord isolating to a comtder- 
~bI~ degree the ti~ue osmo~eceptors from the hypo~alamic ce~ute~. The present work it devoted ~ the exped- 
me~'~l verification of ~is ~uggestion. 

EXPERIMENTAL METHODS 

The e=perim~nt~ were performed on ~ogs with exteriorized ure~e~ and on rats with uril~wy bL~dde~ flstuL~ 

H),dration of the anlroal~ w~,~ calculated on the b~sis of So'/0 of body weight. 

In a number of ex~erimen~ renal filtration was de~.e~aed by ~e  inulin clearance metheM and ee~Icentr~o 
tton of solid ~uMtances in dm blood plamqa by refractome~ie methods. 

EXPERIMENTAL RESULTS 

When control dogs ;~ere given 50 ml water per 1 kg body weight there ~'~ c~mslde=able increase In diuredL 
The diuresis sometimes reached 8-10 ml per mlnu~ pe t i m t surface area. As a rule the animah excreted tim 
water almost completely in 2-3 hours. 

Following ~ranseetion of the spinal cord at the level T4-T5 t~o w a ~  di ,ure_Mt ~evclope.t at all. As can be 
teen from a typical ex~eriroent (Fig. I). oril F 19.5% of the admln~,tered fluid wa3 e x c ~ e d  tn 175 minutz:t. 

Such a sharp drop in the rate of water excretion may be determined by variot~ factors. 

First of all slowing o[ absorption from the lnte.~dne may be postulated. This suggestiort h, however, ex- 
cluded, by investigation of changes in ~e  concen~ation of blood plasma solids following h]~dratiom 

In intact animal, the maximal drop in plasma ~oHds following hydration developed a fa r  60 : ~ u t e t  and 
did not exceed 7-12~ The refractometdc ind~'.x of the plaima returned to normal by the end of @ ~  horns. 

Da~ of the c o n ~ l  experiments corre, ponded entirely to the tesul~ ob~ined by Io L Ktmtybta [21 and 
V. I. ~china [I]. 

The refr~ctometric index of the plasma in operated anlmah decreased m~re rapidly and remained low for 
longer time. In their cas, hydreroia reached a maximum Mter 30 minutes, the index fell by 24-26% of the 

original value and showed no tendency ~ rise, remaining at a low level for over 3 hours. 

Apparendy, in the ease of dogs with ttansected spinal cord the water Is absorbed at the usual tam but L~ 

excreted extremely slowly. 
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This r~dsed the question w.hether the diminution of renal excretory function upon transection of the cord 
was detcr~i~ed by lowering of a;tertal blood pressure and the a~ociated reduction of filtration. 
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Fig. 1. Reaction to hydration of normal dogs (solid line) and dogs with 
spinal cord transection at the level T4-T5 (broken line). 
I) Change In dluresls; II) percentage renal water excretion. 

Determinations of renal filtration capacity by means of the inulin clearance test carried out on rats provide 
grounds for rejecting such an explanation of the observed phenomenon. 

The results of this series of experiments are given In the table (mean values). 

Changes in Renal Diuretic Activity Following Transection of the Spinal Cord 

Animals under investigation 

Control rats 
Ra~ with transected spinal cord 

Number of 
experiments 

20 
18 

Excretion of 
urine in 1 
hour per 100 
g body wt.,ml 

.2.2 
0.8 

Excretion of 
water in a], of 
amount admin- 
istered,In 3 hrs. 

90 
46 

Filtration 
in 1 hour 
per 100 g 
body wt.,ml 

1.1 
1.3 

The value of inulin clearance in individual experiments is subject to definite individual fluctuations. How- 
ever, the~ fluctuations in the operated animals are no different from fluctuations in control animals, whereas 
the average magnitudes of fil~atton in both groups practically coincide. The decline in water excretion follow- 
ing operation is. appareutly, not connected with impairment of glomerular function. 

It remains to suggest that the prolonged retention of excessive water in the body following spinal co~d 
uansecdon t~ associated with interruption of the afferent part of the osmoregulatory reflex arc. 

Under normal conditions this reflex inhibJu secreffon in the neurohypophysis. Diuresis follows hydration as 
the direct result of the fact that antidiuretic hormone ceases to pass into the blood. Under conditions of spinal 
uansection, however, the sueam of afferent impulses from the tissue osmoreceptors m the hypothalamus it 
interrupted, and hyperhydration of the organism does not lead to reflex inhibition of pituitary activity as is the 
case in rite normal. There is, consequently, no reduction in the concentration of the antldiuretic hormone in the 
blood and diuresls is not enhanced. 

Such an explanation of reduced rate of water excretion agrees well with the fact that the degree of impair- 
ment of renal water excretory activity depends on the level at which the cord is uansected. The higher the 
transection, the smaller the diurezis that develops. Thus, when the transection is i .ade in the upper hunbar region 
app, oxlmately 70-80% of administered water is excreted, while the percentage excreted after uansection at the 
level T4-T5 fluctuates within the range of 18 to 30. 
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Fig. 2. Relation of d~e degree of red~flon 
the rate of excretion of 5% hydration load to 
the level of spinal cord trameetion. 

The results of them experiments are summarized 
in Fig. 2. The curve of this graph is plotted on the b~tis 
of data obtained from all the experiments, both on dogs 
and on rats. 

Al~ough several of the experiments deviate from 
the regular course of the curve, it is still clear that 
water excretory function deteriorates at higher levels of 
spinal cord tramr 

It has thus been established expeflmentally tlmt 
following ~pinal cord transection in dogs and rau water 
diureds cannot develop to any significant exten~ and the 
excesdve amount of water is excreted slowly, TMj 
phenomenon carmot be explained by slowed absorptiott 
of water from the gastro-intestinal tract or by decreased 
filtration in the glomerulL 

The reason for deterioration of renal function lies 
In insufficiency of the osmoregulatory reflex as the 
re,uh of interruption of afferent pathways from hypes- 
hydration ~endflve thsue receptors to hypothalamic 
nuclei. 

S U M M A R Y  

It was e~tablhhed that ~ecflon of ~te spinal co~d brings about decrea~d Water diurests. The higher the 
level of ~ e  ~cflon the greater the developmentofwater d ~ e s ~  Tht~ phenomenon i, ~ot connected with deJmy 
in the waw.r absorption from the gas~o-intesflnal tract, or with decreased filtration in the kidney glomcrulL 
Disturbance of water excretory function of the kidney following section of the spinal co, d Is connected with the 
b~eak of th,  afferent routes from ~he omloreceptors to ~c  nuclei of thehypothaLlmic a~ea. 
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