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Subcutaneous exteriorization of the left kidney in rats for 7-10 days was accompanied by an increase 
in area of neurons of the ipsilateral supraoptic nucleus compared with the contralateral. Similar results 
were obtained by subcutaneous exteriorization of the right kidney. No response was observed in the para- 
ventricular nuclei. 

The r e so rp t i on  of wa te r  by the renal  tubules is known to be under the control  of ant idiuret ic  ho r -  
mones  p roducedby  the cel ls  of the supraopt ic  nucleus of the hypothalamus.  It is also known that i schemia  
of the kidneys produced by c lamping the i r  blood ves se l s  or  by subcutaneous ex te r io r iza t ion  of the kidneys 
through an incision in the spinal  musc le s ,  i nc rea se s  the sec re t ion  of va sop re s s in  by the hypothalamus.  

Under these  c i r c u m s t a n c e s  it is natural ,  the re fore ,  to expect  a ma rked  r e sponse  in the supraopt ic  
nucleus of the hypothalamus.  In this connection the r e s p o n s e  of  the supraopt ic  nucleus to ex te r io r iza t ion  
of one kidney (left or  right) beneath the skin in the region of the spine was invest igated.  

EXPERIMENTAL METHOD 

Experiments were carried out on male rats weighting 180-250 g. The operation of exteriorization 
of the kidney was carried out under ether anesthesia through an incision 1.5-2 cm below the border of the 
last rib. The perirenal fatty areolar tissue was separated by blunt dissection and the kidney brought out 

into the incision. When sutures were applied beneath the exteriorized kidney, a small opening was left 
through which the ureter and the neurovascular bundle of the kidney passed. A continuous suture was ap- 
plied to the skin wound. A similar mock operation (without exteriorization of the kidney) was performed 
at the same time on the control animals. 

The animals were sacrificed 7 or i0 days later by decapitation, the brain was removed, and the re- 
gion of the hypothalamus with the subjacent part of the brain, shaped like a four-sided prism, was excised. 
The material was fixed in Bouin's fluid for 5-7 days and embedded in celloidin-paraffin. 

Serial sections, 5 t~ in thickness, were stained with chrome hematoxylin by Gomori's method and 

counterstained with acid fuchsin by Polenov's modification [6]. Since the degree of swelling of the cyto- 
plasm of a gland cell can be used as the criterion of its secretory activity, the dimensions of the investi- 
gated hypothalamic neurosecretory cells of the supraoptic and paraventricular nuclei were determined by 

the method described previously [4]. 

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

P r e l i m i n a r y  invest igat ions r evea led  no significant  or  pe r s i s t en t  d i f ferences  in s ize between the cel ls  
of the supraopt ic  nucleus (and also of the p a r a v e n t r i c u l a r  nucleus) of the r ight  and left s ides of the hypo- 
tha lamus  in intact  an imals .  

After  subcutaneous ex te r io r i za t ion  of one kidney, swell ing of mos t  cel ls  was obse rved  in the sup ra -  
optic nucleus on the ip s i l a t e ra l  side of  the hypothalamus,  and only a few Gomor i -pos i t i ve  granules  r e -  
mained in them, main ly  in the pe r iphera l  pa r t s  of the cy toplasm;  some t imes  vacuoles  were  obse rved  in 
the cy top lasm (Fig. 1A). Only isolated cel ls  were  dist inguished by a l a rge  quantity of Gomor i -pos i t i ve  
subs tance .  The nuclei of such cel ls  we re  sl ightly flat tened. 
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Fig. 1. Supraoptie nucleus of left (A) and right 
(B) sides of hypothalamus after exter ior izat ion 
of left kidney. Fixed in Bouin's fluid, stained 
with chrome hematoxylin and fuchsin by Po le -  
nov's  modification. 500 x. 

On the contra la tera l  side (Fig. 1B) most  neurons had flattened and i r r egu la r ly  shaped nuclei, with a 
large  quantity of Gomori-posi t ive  neuroseere t ion.  One or two large cells, aImost without neurosecret ion,  
were present .  The commonest  cells were  almost  complete ly  packed with neurosecret ion,  as a resul t  of 
which their cytoplasm appeared dark and heterogeneously stained. 

Comparison of the general  dimensions o f cells of the right and left supraoptic nuclei shows that neu- 
rons  of the ipsi la teral  nucleus were  much l a rge r  and their activity as regards  secret ion of Gomor i -pos i -  
t i re  mate r ia l  was higher than on the contra la tera l  side. 

The mean area  of c ross  section of cells of the supraoptic nucleus on the ipsi lateral  side was grea te r  
than normal ,  whereas on the cont ra la tera l  side it was less than normal  (Table 1). Similar resul ts  were 
obtained after subcutaneous exter ior izat ion of the r ight kidney. 

So far  as the paravent r icu lar  nuclei on both sides are  concerned,  they showed no react ion (no visible 
changes compared  with normal  were found in their  cells as regards  size or  content of Gomori-posi t ive  
neuroseeret ion) .  

Hypothalamic factors  are known to influence not only per ipheral  endocrine glands (hypotha lmo-p i -  
tu i ta ry  mechan i sms)  but also organs responsible  for vegetative functions (kidneys, blood vessels ,  mare-  
m a r y  glands), a mat te r  of pr ime impor tance  for  the adaptive and defensive react ions  of the body to con-  
stantly changing conditions of existence and to pathogenic and other harmful  agents [1, 2, 7, 8]. The hy- 
pothalamus, in turn, is exposed to influences f rom these organs [9, 10, 14, 16]. 

Halasz and Szentagothai [12, 15] have shown that the response  of the hypothalamus to procedures  
directed toward one adrenal gland develops assymmetr ica l ly .  This principle was confirmed experimental ly  
by Anan'eva [5], who investigated the effect of p rocedures  applied to one uterine cornu (in rabbits) on the 
hypothalamus.  A react ion was observed in cells of the supraoptie nucleus on the contra la tera l  side of the 
hypothalamus,  while activation of these cells on the ipsi lateral  side was compara t ive ly  moderate .  
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TABLE 1. Changes in Area  (in it 2) of Cross  Section of Neurons of Supraoptic and P a rav en t r i cu l a r  Nuclei 
of Hypothalamus Following Unilateral  Subcutaneous Exter ior iza t ion  of Kidney 

P r o c e d u r e  

Control  (mock 
operation) 

Subcutaneoux ex- 
t e r io r iza t ion  of 
lef t  kidney 

Subcutaneous ex- 
t e r io r iza t ion  of 
r ight  kidney 

Supr aoptic nucleus 

l e f t  right 

368.0 
(345.2-381.8) 

394.5 
(336.3-449.0) 

357.5 
(348.1-410.5) 

312.4 
(299.7-336.3) 

442.6 
(426.2-521) 

P 

< 0.001 

< 0.001 

P a raven t r i cu la r  nucleus 

left  

253.0 
(230.7-274.5) 

right 

332.7 
(287.0-315.4) 

250.1 
(248.0-278.6) 

347.4 
(326.6-368.2) 

353.6 
(332.5-374.7) 

P 

>0.1  

> 0.1 

The presen ted  exper iments  showed that the reac t ion  of the hypothalamus to p rocedures  applied to the 
kidneys also develops asymmetr ica l ly :  in this pa r t i cu la r  case,  however,  predominant ly  on the ipsi la teral  
side.  

The a s y m m e t r y  of these reac t ions  indicates that afferent  impulses a r r iv ing  f rom these per iphera l  
organs play an important  ro le  in the mechanism of influences exer ted  on the hypothalamus by the ef fec tor  
organs under its control .  

The response  of the n e u r o s e c r e t o r y  cells  of the an te r io r  hypothalamus to subcutaneous ex te r io r i za -  
tion of one kidney is l imited se lec t ive ly  to the supraoptic nuclei and not re f lec ted  on the pa raven t r i cu la r  
nuclei.  This d i f ference cor responds  to previous observat ions showing that the n e u r o s e c r e t o r y  cel ls  of the 
supraoptic  and pa raven t r i eu la r  nuclei of the hypothalamus, despite the fact that they produce identical 
Gomori -pos i t ive  granutes,  respond different ly  to different  p rocedures  and, consequently,  thus exhibit some 
degree  of functional different iat ion [3, 11, 13]. 
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