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The homeostatic adjustments of an organism, which manifest themselves after an injury infl feted upon the 
central nervous system, have been investigated almost solely in the sphere of somatic functions (in the labora- 
tories of F. t4oltz, L. Luciani, V. M. Bekhterev, I. P. Parlor,  A. Bete. P.K.  Anokhin, E. A. Asratyan and others). 
The adjustments made in the realm of disturbed vegetative functions have not been really studied even though 
they are of considerable interest for clinical medicine, especially in the field of neurosurgery and neuropatho- 
logy. In this field neither the clinician nor the clinical experimenter have much material except what has been 
picked up accidentally while working on other problems. 

The first experiments, having as their deliberate goal the study of the homeostasis of the auton6mic system 
following surgical damage to the central nervous system, were performed by the associates of E. A. Asratyan : 
in part by Ya. M. pressman [2] who examined in dogs the role played by the cerebral hemispheres in the adjust- 
ments made by the salivary glands, and also by IL O. 8arsegyana [1] who examitaed the effect exerted upon dog 
gastric functions by the sectioning of the anterior half of the spinal cord. These are the only known experiments 
studying the homeostatic mechanisms existing within the vegetative system and which make the compensatory 
adjustments following injury of this or that portion of the central nervous system. 

Considering tile interest which this problem presents for physiology, as well as for clinical medicine, at the 
suggestion of E. A. Asratyan, we undertook during the course of 1954-1955 an investigation which sought experi- 
mental answers to the questions of how kidney function is disturbed by hemisection of the spinal cord (severing 
a lateral hal0; is the function restored in time and what are the dynamics of this restoration, if it occurs 't 
We also had the thought that these studies might xhed light on the question of the nervous regulation of kidney 

function which has so far been a topic of lively discussions. 

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

The studies were conducted on four dogs operated by the Pavlov-Orbeli method whereby the ureters are 
individually brought out to the surface of the animal's skin with their natural orifices intact. 

This method is especially convenient when there is a desire to compare the working of the two kidneys 

over a long period of time. 
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After detctmlnlng the basle fimc~|onal condition of both ktdneyl, a tight heml~ection of the ~pln~l cord 
wal done on dogl t two at the level of the fifth cervical tegment, and two others- the flr~ cervical ~egmem. 

In out experiment~ we thul were able to utilize the cernparl~on of the actlvhle~ of the t~o kldney~ c the 
kidneys situated on the operat~xl stde and the kldneyt lying on the opposite s!de, ~s our preoperative expecta- 
ttont were that there would be mo~ m~Ifunctlonlng on the part of the kidney situated on the t~me iide on 
which the spinal cord hetr, l~ection had been performed. 

The te~mn for thls expectation ltes tn the fact that the spinal vegetative een~ert, homologous with the 
operated side, lose their closely-knit structural and functional connection wl~h the higher centers as a remit 
of the spinal cord hemisection, i 

As before, ~o after the operation the functton~l ~tate of the kidneys of each operated dog was determined 
by observing the dlureslL percentage quantity of chlorides, urea and ereatlnlne in ~0 minute samples of urine 
collected from each ureter over experiments la~lng 3- ~z/z hours, under u~al  kidney ~ates, as well as when 
Functionally b~.~rdened with water (400 ee), table salt and urea (10 grams in I50 cc of diluted milk). In addi- 
tion, the urine wax checked qualitatively for albumin. 

Chlo.rides were determined by Moore'~ method, u r e a -  by decomposition of the alkalinized bromate tn the 
Borodin apparatus, creat lnine-  by the colorimetrle method, employing the concentrating photocolorlmeter, 
~flflle the qualitative test for albumin was performed with the aid of sulfasalicylic acid. 

Our experimental animals were under observation from 7t/~ up to 1~ months. The four dogs had a total of 
198 experiments performed upon them in the course of which over S000 biochemical urine analy~es were done. 

EXPERIMENTAL RESULTS 

On two dogs-Kashtan and Belld the functional state of the t ~  kidneys was studied before and after 
right-sided spinal cord hemisection at the level of the fifth cervtcat segment. 

Our studies demonstrated that, before surgery, Individual differences between the activities of the left and 
right kidneys were quite insignificant. As an illustration, we append the protocols of two experiments performed 

on Kashtan and Belki (see Table). 

After'the right* sided operation, comiderable alterations in the activity of the kidney of the same side cou.ld 
be noted. These changes followed definite cyclic intervals. 

In the first period (on the 3rd postoperative day) there were no changes in either kidney when compared 

with their preoperative base level. 

It must be admitted that  in one dog ( t~elld ) the concentration and amount of chlorides produced by :he 

kidney of the operated side was somewhat depressed. 

In the second period (from the 7th to 22nd- 28th postoperative days) the kidney of the operated ~de de- 
veloped an increasing diuresls. The kidney on the operated side during the time of the experiment (4-5 hours) 
produced from 10-40% more urine than the opposite kidney and as compared with its preoperative' function. 
Some individual 30 minute samples from the right kidney produce twice the amount put out by the left. 

Along with this dfuresls, the urine from the kidney of the operated side sho',ced a diminution In its content 
of urea and ceatlnine. Along with this the concentration of the chlorides rose sharply in Kashtan (sometimes 

2-4 fold) whlle remaining depressed In dog Be]ki. 

In the third period (in Kashtan, from 22nd to 47th, In Belkl from 28th to 70th day0 urinary output from 
the right side dlmlnlflaed to only a half of that from the left, In some samples to 0n~-thtrd. 

Auoclated with this there was noted a marked rise In the concentration of  the urea, ereatinine and 
e.hlottdes in urine samples from this kidney (~-4 fold) as compared with the concentrations of the wme rob- 

stances from the left kidney. 

In the fourth period, in Kashtan beginning with 47th day. In Belkl from 70th day, the relatlonsb]ops of 

these Indicators reverted to their normal state. 
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Kashtau, In addition, h,~d a fifth period (from 52nd to 73rd d~y) ch~racterlzed by ~ ,econd~ry dtu~e,il ~c+ 
con~paltled b)' rorte,tpondlllgly ditnlnhhed cotlcclltrations of urea, creatinlne and chlorides In the ]dduey on the 
operated Hde. Only after that was dielr return to ba,e level in the kidney function, sttldied. 

The basic data is presented in the table. 

We also examined this p~oblem from the standpoint of spinal cord heml*ection well above the spinal t,jnP 
pathetic cemers, l.e., at the level of the first cervical segment. This experiment w~s conducted also on two 
dogs ~ Zolushke and Rzhel. 

Essentially, the changes observed were similar to tho~e seen in the fifth cervical sement hemisectIom ex- 
cept that the), were less pronounced and characterized by certain peculiaritle,. In part, the kidney on the 
operated side failed to develop a diuretic phase accompanied by increased concentrations of urea, creatinine 
Ind chloride, which was a characterl~tic of the dogs who underwent surgery at the fifth cervical segment level. 

Judging by our accumulated data, in all the o?Erated dogs kidney function, were fully back to normal with- 
in 2t/f �9 3 months after the hemlsectiom of either the higher or lower cervical spinal cord segment,. Somatic 
functiom-standing, walking and running- returned in these same animals within 3,5-40 days, i.e.,  2 time, more 
quickly than the kidney function*. 

In regardto the albumi n which was determined qualitatively, the following was noted. After right c tided 
hemisection at the fifth cervical segment, both kidney, developed traces of albumi n, the right in a slightly 
greater amount. Within 7 days the albumi n was gone from the left- tided specimem although ~tll present 
at 7-10 days in samples obtained from the right tide. In dogs subjected to hemisection at the level of the first 
cervical segment, albumin appeared o~x!y in specimens from the operated side and then was gone within the 
week. 

SUMMARY 

Four dogs with individual fistulae of each ureter operated by the Pavlov-Orbeli method were ,tudied. 
Before and after hemisection of the spinal cord at the level of the cervical segmentLdiurest L urea, chlorides 
and creatiniur concentration have been estimated in l;he urine of each kidney separately on the normal and 
operated side. Hemisection of the spinal cord at the level of t  he first or fifth cervical segment caused phasic 
changes in the function of th.e kidney on the operated side, t h e  m o r e  so when hemisectlon was performed at the 
level of the fifth segment. All test, performed indicated that disturbed renal function is fully restored in the 
course of 2,5-3 months, while somatic functions of the same dogs were fully restored in 35-40 days. 
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