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If rats are deprived of water,depolymerization of acid mucopolysaccharides takes place only in the 
distal region of their accumulation at the apex of the papilla in the renal medulla. In a dry, hot climate, 
and if the rats are allowed free access to water, morphological signs of intensive diuresis are observed in 
the renal papilla. 

Comparative studies show that in mammals a direct connection exists between availability of water in 
the habitat of a given species and the character of the reflux system of the renal medulla, including the loop 
of Henle of the various types of nephrons, the collecting tubules, the specialized capillary network, and the 
interstitial tissues of this part of the kidney, containing large quantities of acid mueopolysaecharides [1-8]. 

The distribution of acid mucopolysaccharides in the interstitial tissues of the renal papilla of albino 
rats was studied in the present investigation in animals exposed for a long period to a high external air 
temperature and deprivation of water. 

EXPERIMENTAL METHOD 

Experiments were carried out on albino rats weighing 220-270 g, of which 5 were controls, 5 were 
subjected to hyperhydration by subcutaneous injection of physiological saline at 37 ~ at the rate of 10% of the 
body weight, 24 rats were kept without water for 4-12 days, 6 rats were deprived of water for 6-12 days and 
were given water to drink until their thirst was completely quenched 30-40 rain before sacrifice, 2 rats 
were sacrificed 30 rain after receiving a subcutaneous injection of 0.2 unit pituitrin P, and 10 animals were 
kept in a vivarium in the city of Ashkhabad during the summer of 1967. 

The kidneys were removed and fixed at 4 ~ in 10% formalin. Blocks of tissue were then cut from them 
to contain a complete pyramid, embedded in paraffin wax, and cut into serial sections in three mutually 
perpendicular planes: horizontal, vertical, and a plane perpendicular to the long axis of the pyramid. The 
sections were stained with hematoxylin-eosin, picrofuehsin-fuchselin, and by the Ritter-Oleson method, 
with salivary amylase and testicular hyaluronidase controls. 

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

In the normal animal acid mucopolysaccharides are concentrated in th~ interstitial tissue of the apex 
of the papilla and at the base of the papilla (at the border between the outer ~.nd inner zones of the pyramid); 
a small amount of Hale-positive substances is found in the interstitial tissue between these portions. Parts 
of the interstitial tissues forming nonhomogeneous sleeves around the collecting tubules and ducts of Bellini 
are of considerable thickness, comparable to the thickness of the wall of the corresponding structures. In- 

side the interstitial sleeves a few capillaries can be seen, and columns of el y~hroc~es are sometimes 
visible in the capillaries of the apex of the papilla. 

In the h y p e r h y d r a t e d  a n i m a l s  no a p p r e c i a b l e  d i f f e r e n c e s  w e r e  found in the  d i s t r i b u t i o n  of a c i d  m u c o -  
p o l y s a c c h a r i d e s .  The H a l e - p o s g i v e  s u b s t a n c e  of the apex  of the p a p i l l a  was  l o r e  h o m o g e n e o u s  in c h a r a c t e r .  
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Fig. 1. Acid mucopo lysacchar ides  in in te rs t i t ia l  t i ssue of apex of papil la  in the renal  medu l -  
la.  a )Wa te r  depr ivat ion for  6 days; b) ditto a f t e r  r e s to ra t i on  of d iures is ;  c) a f t e r  injection of 
pi tui tr in;  d) r a t s  kept in a dry,  hot c l imate  with excess  of water .  Stained by R i t t e r -Oleson  
method,  75 • 

a b c d �9 f 

Fig. 2. Scheme of dis t r ibut ion of acid mucopo lysacchar ides  in 
the papi l la  of the renal  medul la  of ra t s  kept under  different  con-  
dit ions.  1) P rox ima l  accumula t ion  of acid mucopolysacehar ides ;  
2) in te rmedia te  par t ;  3) distal  collection; a) usual distr ibution;  
b) 1 h a f t e r  subcutaneous inject ion of physiological  sal ine;  c) 
wa te r  depr iva t ion  for  m o r e  than 6 days; d) 30 rain a f t e r  end of 
drinking by  r a t s  p r ev ious ly  depr ived  by wate r  fo r  6 days; e) 1 
h a f t e r  subcutaneous inject ion of pitui tr in;  f) kept in a dry ,  hot 
c l imate  with f ree  a cce s s  to water .  

In r a t s  kept  without wa te r  d iu res i s  s topped on the 2nd-4th day, and on the 5th-6th day the r a t s  s topped 
eating. Changes in the dis t r ibut ion of acid mueopo lysaechar ides  affected main ly  the apical  accumulat ion,  
and the in te rmedia te  p a r t  to a l e s s e r  degree .  Star t ing f rom the 2nd day, the content of acid mucopo lysac -  
char ides  was reduced.  By the 4th-5th day of wa te r  depr ivat ion,  Ha le -pos i t ive  ma te r i a l  had d i sappeared  
comple te ly  f rom the apical  region.  Its place was occupied by PAS-posi t ive  m a t e r i a l ,  which did not d i s -  
a p p e a r  if the sec t ions  were  t r ea t ed  with hyaluronidase  or  amy la se .  The PAS-posi t ive  basemen t  m e m b r a n e s  
of the tubules,  col lect ing tubules,  ducts,  and cap i l l a r ies  showed no apprec iab le  changes.  The lumen of the 
ducts of Bellini was c o m p a r a t i v e l y  nar row.  The cap i l l a r ies  of this region were  widely open and contained 
homogeneous p l a sma .  Ha le -pos i t ive  m a t e r i a l  had d i sappeared  a lmos t  comple te ly  f rom the in te rmedia te  
p a r t  of the papil la .  

In an imals  r ece iv ing  d ry  food and sac r i f i ced  30-40 min a f t e r  f ree  a cce s s  to wa te r  a higher  content of 
acid mueopo lysaecha r ides  and dilated cap i l l a r i e s  fi l led with p l a sma  were  obse rved  in the in ters t i t ia l  t i ssue  
of the apex of the papil la .  

The in te rs t i t i a l  t i ssue  of the apex of the papi l la  in r a t s  rece iv ing  pi tui t r in  P had los t  its acid mueo -  
po ly saccha r ide s ,  and this p a r t  of the papi l la  appeared  shrunken.  In the middle p a r t  of the papil la  the Ha l e -  
posi t ive subs tance  a lso  had a l m o s t  comple te ly  d isappeared .  The vasa  r ec ta ,  distended with p l a sma ,  were  
now vis ible .  

In the r a t s  spending s u m m e r  in Ashkhabad the in te rs t i t ia l  t i ssue  of the papi l la  contained la rge  quanti-  
t ies  of Ha le -pos i t ive  m a t e r i a l ,  and the content of acid  mucopolysacchar ides  in the in te rs t i t i a l  t i s sues  of the 
middle p a r t  of the papi l la  was a l m o s t  identical  with that in the apical  and p rox ima l  pa r t s  (Fig. 1). 
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Hence,  the renal  papi l la  of ra t s  contains a r e a s  of accumula t ion  of acid mueopo lysacchar ides  which 
respond in different  ways to var ious  fac tors :  the accumula t ion  of acid mucope}ysacchar ides  at the apex of 
the papil la  can modify  its s ta ining p r o p e r t i e s  rapidly ,  whereas  the p rox ima l  accumula t ion  does not behave 
in this way (Fig. 2). These  d i f fe rences  can be explained by the complex topographic re la t ionships  develop-  
ing between the s t r u c t u r e s  of the loop of Henle,  the col lect ing tubules,  the duets of Bell ini ,  and the cap i l l a ry  
s y s t e m  dur ing  adaptat ion of the spec ies  to the ex te rna l  envi ronment .  

These resu l t s  sugges t  the p r e s e n c e  of a morphologica l  syndrome cha rac t e r i z ing  the s tate  of an t i -  
d iu res i s  a s s o c i a t e d  with wa te r  deprivat ion:  depo lymer iza t ion  of acid mucopo lysaechar ides  in the distal  
region of the i r  accumula t ion  in the rena l  py ramid ,  accompanied  by opening of cap i l l a ry  loops and the i r  
overf i l l ing  with p l a s m a  [2]. 

Changes in the dis t r ibut ion of acid mucopo lysaccha r ides  in the renal  papil la  in r a t s  kept in a dry,  hot 
c l imate  and al lowed f ree  a c c e s s  to w a t e r a r e  evidentty an adaptat ion to maxima[  d iures i s .  In a hot, d ry  c l i -  
mate  the loss  of wa te r  r i s e s  sharp ly .  In the exis t ing view this takes place in rodents  pu re ly  through the 
r e s p i r a t o r y  t r ac t  and the su r face  of the mucous m e m b r a n e  of the mouth [3]. Consumption of an excess  of 
wa te r  under  these conditions (as a r e su l t  of the constant  th i r s t  a s soc i a t ed  with inadequacy of the mechan i sm 
of hea t  output) can cause a s imul taneous  inc rease  in d iu res i s ,  and this mus t  evident ly  be re f lec ted  in ~he 
morphologica l  changes obse rved  in the kidneys.  

Bear ing  in mind the compara t ive  iner t ia  of the p rox ima l  por t ions  of the papi l la ,  the accumula t ion  of 
acid mucopo lysaceha r ides  in the p rox ima l  and in te rmedia te  pa r t  m u s t  p robab ly  be in t e rp re t ed  as  an adap-  
tive change connected with dis turbance of the hormonal  regulat ion of urine excret ion.  

Hyperhydra t ion ,  produced by subcutaneous injection of physiological  sa l ine ,  is evident ly  not c h a r a c -  
t e r i s t i c  of the mode of ex is tence  of the spec ie s ,  and for  that r e a son  the react ion  to it was the re fo re  marked  
only by sl ight quanti tat ive changes ,  re f lec ted  in homogenizat ion of the accumula t ions  of acid mucopo lysae -  
char ides .  
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