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We showed in our previous paper [ I ]  that hemisect ion of the spinal cord at  die C-1 and C-5  levels causes 
disturbatmes of renal function. The severity of these disturbances var ies  according to the level  of file spinal 

lesion. 

The present research was undertaken with the object  of eh :c ida t iag  the  nervous mechanisms which enters 
into the prcccss of eompefisation of the d is turbancesof  renal  function due to a sTngle hemi[raesection of the 
cervical  spinal cord, and also of obtaining confirmatory evidence of tile dependence of the severity of fl~e dis- 
turbanees on tile level at which hemisection of the cord was performed.  

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

A second hemisect ioa was performed on 4 dogs, ,dhich had previously suffered the same operation, on the 
same side. Where the ea r l i e r  lesion had been infl icted at the level  of ~he 5all cervical  ~egment, the second one 
was at the  level  of the 1st segment,  and vice versa. Only 2 d o ~  were studied after rile second operation, since 
one {13elka) died on the operating table,  and experiments on another dog, Ryzhyi. had to be abandoned owing 
to development of nmltiple papil lomatous growths around the ureteric orifices of the bladder.  The second bemi -  
section was performed at the level  of the 1st cervical  segment in Kashtan!<a, and of the ~th segment in Zolusl~ka. 

The activi t ies of tlre right and left kidneys were compared in the same way a~ described in Part I [1], with 
the difference that the creat inine content of the urine was not determined.  

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

The changes in renal function observed after repeated hemtsect ion of the right side of the spinal cord 
closely resembled those seen after file first operation,  and their nature and severity depended on the level of 
the operation. Tile output of the right kidney of Zolushka was much less than of the left  one, on rim second 
day after repeated hemlsection at tile level  of the fith cervical  segment,  whale the concentrations of urea and 
chloride were higher. From the 5th day  on, we observed a steep fall in file concentration and amount of chlo-  
ride cleared through the right kidney; output remained low, and urea concentration high. On tile ~nd day after 
the operation neither the left  nor the right kidney reacted to water loading by increased diurests, although the 
duration of the experiment was 3 hours. On the 5th day after hemisect ion both kidneys gave only a small  d i -  
uretic respo~ise to water loading~ although 600 m l o f  water were introduced into rile stomach, instead of the 
usual d00 ml .  Only by file 8th day did both Mdne}~ re~poud adequa te ly  to functional  loading. 
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Bcgimdslg with the 2nd day after hcmlsect lon.  Kashtanlm showed a cert,~[n rise in dlurcsis on the operated 
side (average increase over the whole pe~ioJ o! observat|otl of 10-12'~o, but 1 .5-! .8  times greater foc Individual 
00-minute portio,s of urine.), with corrc~l~o,,3iugly lower conccntrat |on of urea and ddo r ide  in the urine of this 
kidney, as compared witll that of the contralateral  one .  

The t ime requieed for restoration of function was shorter after the second hemisect loa  than after the first 
one .  The distrnbaace of renal flmetion following the sccoi~d hemisect ion ,  above or below the level  of the first 
one, lasted fo~ less than two weeks, I .e . ,  re~toration of fmlction was achieved nearly 5 times faster than after 
the first operation. Full restoration of the disturbed somatic  [tractions following the second operation took place  
within 25-30 da]r i . e . ,  1.3-1.4 times faster than after the first operation. Protein was abgent from the urine 
of both l<idne~ after die second hemisect ion.  

D I S C U S S I O N  OF R E S U L T S  

We have shown that hemisection of the spinal cord causes considerable disturbances of renal act ivi ty ,  
which is an indication of tile existence of nctvou~ regulat ion of kidney function. 

Hemisection of the spinal eo.rd at  the level  of the 5all cervical  segment caused more severe disturbances 
than at  the level  of die 1st segment.  Evidently the disturbances of fur-orion of the spinal sympathetic centers 
resulting from s~trgical trauma are  greater when the wotmd is infl icted at  a lower than at a higher leve l .  

Our findings |ndicate that disturbaace~ in renal [unctioi~ following hcmisect ion of the spinal cord may  be 
conpensated, s!milarly to disturbances in somatic functions. Restoration of somatic functiom is, however, 
achieved in half  the t ime that is required for restoration of normal renal funetioli. This difference is probably 
related to the specific funetionalcharacteristics of the sol na! somatic aL.d vegetat ive reflex reactions,  and in 
part icular  to the high iucrtia of the lat ter ,  azid to their relati~'ely sinatler dependence on the highcr levels of 
the central nervous s)3tem, which have been shown by E. A. Asratian [2] and his associates to p lay  an impor-  
tant  part in the testoratioil of disturbed function,s of an injured orgatdsm. 

What iS the mechanism of restoration of distttrbed re:;al function after hemitranseetion 0f the spinal cord? 

It is general ly believed that the process of restoration of  functions of the higher animals following in-  
fliction of lesions of the spinal cord is t~ot a result of regeneration of divided intracentral  pathways. The re la-  
tive rates of restoration of disturbed ftmctio~s, and d~e results Of macro-  a~d microscopic examination of 
spina ! cord specimens from Belka and Ryzhyi coilfirm this beF.ef. It may therefore be assumed that par t ic ipa-  
tion of the higher levels of the central nervous s ~ t e m  in the p r e c i s  of restoration of disturbed renal functions 
(if it  does actual ly  occur) is  achieved throu~fi the uninjtzred conducting pathways of tile contralateral  side of 

the spinal cord, in the same way as for restoration of disturbed somatic functions. 

Restoration of normal funet!oning of the kid~e)s ,  s imilar ly  to rester.aden of somatic fimctiot~s, proceeds 
gradually, and shows none o f  the signs of automat ic  reeoi:structien. The gradual nature of the process of restora- 
tion of renal function may indirect ly indicate  that a training mechanism is concerned,  or that various levels 
of the brain exert  an ac t ion on die Iddne)~. Or flint both of these mechanisms are involved.  

The  shorter t ime required for restoration of rezlal funcr2on after repeated spinal t ransect ion (about erie- 
fifth of the t ime needed after die first operation) also supports the view that restoration of renal function de., 
ponds not only on changes proceeding within the spinal cord itself ,  but also on the par t ic ipat ion in thin process 
of various formations of the brain. 

SUM MA RT 

Experiments were performed on 2 <logs with chronic fistulae of file ureters. Hemisection of the spinal 
cord was previously performed in these dogs on the level  of the segments and later  the distt~rbed function of 
the kidney was re-established.  After repeated hemisecu 'on,  as well as after the first one, tile degree of distur- 
bance depended on file levcl of tile section. Re-establishme~t of file kidney function following the second 
op(ration took place ,5 times faster than after t) 'e f i~t  operat ion.  
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TABLE 

Dluresls and Urea and Chloi'Ide Contents of 30-Minute Portions of Urine Before arid After 
Rcpeatl,g a Rlght-slded llemltramectlon of the Spinal Cord at the Level or" the 5th Cervi- 
cal Segment of the Dog Zolushha~ wlfll Water Loading 

o 

Dhlresls~ In ml Urea. a~ Chloride. ~0 

[ ........ [ I ! I 
left [ right left right - -l'~-t - right 

kidney [ kidney ratio klduey kidney ratio kidney kidney ratio 

Before the second operation {981h clayafter Ihe first, level of C x) 

7 . 5  8.5 ] 10o,1131 3.26 I 9 886 ] 1i;0:e81 0 435 ] 0 395 I IC0,90 

Load 400 ml water 

11.5 14.0 
37.0 .lO.O 
43 6 51.0 
42.0 46.0 
16.5 19.5 
7.5 8.2 

IUO=I21 1.843 
100,124 
!00,116 
I00=109 0.437 
100,128 
100,169 1.417 

I. 606 100 = 87 

0.,137 100,100 

1.417 I00,160 

0,242 

0,035 

0.163 

0.201 

0.032 

0.1.t6 

2nd day after operation 

100=71 I 2.601 [ 62.17 1100,2321 0.189 1 

Load 400 ml water 

100:60 2.499 .I. 85-t 100 194 0,213 
1 O0 = 70 
100:69 2.835 5.-t78 160 193 0,137 
160 �9 79 
100=71 2.806 "l.ea98 1GO 178 0,078 

100 = 84 

100,91 

1C0,90 

4.5 3 . 2 [  o.2921100,154 

4.9 [ 3.4 
5.0 3 5  
4.3 3.0 
5.0 3.5 
4.5 3 2  

t 

5.7 I 9.0 
14.0 
13.0 ] 
11.0 
9:0 
7.4 

5.0 ] 

0.347 

0.265 

0.154 

I00 = 163 

IO0= 101 

160 t187 

5th day after operation 

1.422 I 2.~31 1100=185] 6,163 

600 ml water load 

|.,17 2.75 i 160:160 0.146 
I 0-853 !.588 ICO: 186 0.029 

I 
1.28 2.465 ICO: 197 0.216 

13th day after operation 

2.628 I 2.26 ] ICO=SG I 0.263 

Load 400 ml water 

5.5 3.6 ] tqO=fi5 ] ] o.128 I too,78 

2,699 

0.355 

2,482 

O. 307 

1 ..178 

ICO : 91 

ICO = 66 

160 : 97- 

I 
0.21 

I 
0.04 I 

0.245 I 
l 

0.07 

9.023 

0.137 

0.219 

O. 192 

0.0-I 

0.213 

5.5 
11.0 
40.0 
51.5 
27.5 
13.5 
7.0 

5.4 100:94 
6.5 ICO : 72 
9.0 100t 6-t 

100,66 8.7 
7,4 100:67 
6.~ 160 : 66 
5.3 I00 = 82 

7.o I lOO=l.IO I 

6,7 
15.7 
51.5 
57.7 
3P.5 
18.0 
9.5 

I00= 12[ 
100 = 1.i2 
ICO= 128 
I00= 112 
1001 !17 
100) 133 
I Ct) = 135 ! .5t5 

ICO = 48 

!00 = 79 

100 = 63 

100 = 83 

I 
} 100:91 

i lO0 : 100 ! 
! 00 : 87 

I 
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