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The population of interstitial cells at the base of the renal papilla of the albino r8 ÷ consists of 
cells of two types which differ in the degree of development of the endoplasmic reticulum. In 
intact rats, cells with a weakly developed reticulum predominate. Dehydrated animals are 
character ized by cells with a well-developedreticulum. It is submitted that the main function 
of the interstitial cells is connected with the activity of the granular endoplasmic reticulum. 
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The role and origin of the interstitial cells of the renal medulla has not yet been explained. These cells 
hypothetically perform several functions [5-9]. Because of their  morphological features~ the in ters t i t ia l  cells 
a re  regarded by some investigators as cells of a special type which differ from other connective tissue cells 
[4]. 

The object of this investigation was to study the composition of the interstitial cell population and also 
the direction and degree of ul t rastructural  changes taking place in the interstitial cells in response to dehydra- 
tion. 

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

Intersti t ial  cells at the base of the renal papilla were investigated in noninbred albino ra t s  - 5 intact 
animals and 5 subjected to strictly dry feeding for 10 days. The ra ts  of the control group had f ree  access to 
water,  whereas animals of the experimental group were completely deprived of water. The animals of both 
groups received dried food (with a moisture content of about 13-15%). 

Material for  electron microscopy was fixed in 2.5% glutaraldehyde in 0.15M phosphate buffer and then 
postfixed in 1% OsO 4 in 0.075M phosphate buffer with the addition of 0.045 g sucrose to 1 ml fixative. The 
material  was then embedded in Araldite. Sections were stained with lead citrate.  

For  the morphometric study, 100 cells from each group of animals (20 cells per animal) were photo- 
graphed. Under a final magnification of 25,000× the measurements were made with a regular  morphometric 
grid with a step of I cm.  The relat ive volume of all the organelles in the cytoplasm (the degree of saturation 
of the cytoplasm with organelles), and the volumes of mitochondria, endoplasmic reticulum, lipids, lysosomes, 
vacuoles, and phagosomes in it were calculated by means of stereological equations. The surface of the cis-  
te rns  of the ret iculum and Golgi apparatus was determined as the ratio between the number of t imes test  lines 
intersected the cross  sections of the cis terns and the number of points falling on the cytoplasm of the cell, 
multiplied by 100. The meanvolume of the organelles was estimated. 

The heterogeneity of the population was studied by discriminant analysis, whereby biological objects 
can be classified on the basis of quantitative indices [2]. Classification problems were solved by the Minsk-32 
computer, programmed for discriminant analysis [1]. The cells were analyzed on the basis of 11 indices. 
Since groups of cells may differ in respect  to several  features,  the informativeness of each feature was de- 
termined [3]. Values of informativeness are  not given in the text, but when differences between groups are  
described, the features are  arranged in o rder  of decreasing informativeness. 
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Fig. I Fig. 2 

Interstitial cell of renal papilla with well-developed reticulum (first type of cell) 
from intact albino rat .  

Interstitial cell of renal papilla with poorly developed reticulum (first type of 
cell) from intact albino rat .  

Fig. 3. Interstitial cell of renal papilla of 
albino rat  with well-developed reticulum 
(second type of cell) on 10th day of dehy- 
dration. 

1124. 



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

In the in tact  ra t s ,  the in te r s t i t i a l  ce l l s  were  poor  in o rgane l l e s .  The  m e a n  sa tura t ion  of the cy top lasm 
with o rgane l l e s  was  10.63 ~- 0.85%, of which 4.92 -~ 0.78% was  accounted fo r  by the rough endoplasmie  r e t i cu lum.  
T h e  two indices  c o r r e l a t e  closely:  the  coeff ic ient  of l i nea r  c o r r e l a t i o n  fo r  them is  0.89 • 0.04, whe rea s  fo r  all  
o the r  o rgane l l e s  it  i s  below 0.5. The  su r face  a r e a  of c i s t e r n s  of the r e t i cu lum was 35.9 ± 2.57 units,  the volume 
of the mi tochondr ia l  f r ac t ion  2.16 ± 0.22%, and the l ipid content  3.64 • 0.45%. T h e r e  w e r e  not m o r e  than 1% of 
l y s o s o m e - l i k e  s t r u c t u r e s  in the ce l l s .  The  Golgi complex  was  poor ly  developed and was found in only 1 out of 
e v e r y  4 cell  p ro f i l e s  e~ .mined .  

Widening of the  p e r i n u c l e a r  space  i s  a c h a r a c t e r i s t i c  f ea tu re  of the in ters t i t ia l  ce l ls .  At t i m e s  i t  was  
imposs ib le  to decide where  the nuc lea r  m e m b r a n e  ended and the c i s t e r n s  of the r e t i cu lum began. F o r  that  
reason ,  the w idenedpe r inue l ea r  space  (Fig. 1) was  c l a s sed  as  c i s t e rn s  of the r e t i cu lum.  Depending on the 
deve lopment  of  the  re t i cu lum,  the in te r s t i t i a l  ce l l s  could be  divided into two types .  Cel ls  of  the f i r s t  type had 
a poor ly  developed r e t i cu lum,  with a su r f ace  a r e a  of  26.84 ± 1.76 units  (Fig. 2), ce l l s  of the second type had 
a wel l -developed re t i cu lum,  the c i s t e rn s  of which could be  e i the r  f la t tened (Fig.  3) o r  swollen (Fig. 1). The  
su r f ace  a r e a  of  the  c i s t e rn s  in th is  group was 77.33 ~= 8.75 units .  Mos t  ce l l s  in intact  r a t s  had a poor ly  de-  
veloped re t i cu lum:  only 12% of ce l l s  had a we l l - deve loped re t i cu lum.  In t e rmed ia t e  f o r m s  ex is t  between the  
f i r s t  and second t ypes .  Th i s  he terogenei ty  of the in te rs t i t i a l  cel l  population can be p r e s u m e d  to be due to dif-  
f e r e n c e s  in t he i r  functional ac t iv i ty .  

Af te r  d ry  feeding fo r  10 days  the  u l t r a s t r u c t u r e  of the  " a v e r a g e "  in te rs t i t i a l  cell  was significantly mod i -  
f ied.  T h e  sa tura t ion  of the cy top lasm with o rgane l l e s  was  i n c r e a s e d  by 2.4 t i m e s  (25.66 ± 1.42%). This  was  
due to the  development  of the r e t i cu lum,  the su r face  a r e a  of which was i n c r e a s e d  to 74.38~ 3.42 units ,  and to a 
th ree fo ld  i n c r e a s e  in the  volume of the  mi tochondr ia  (6.66 • 0.5%). The  sa tura t ion  of the cy top lasm with 
o rgane l l e s ,  as  before ,  depended on the  vo lume  of the r e t i cu lum (the coeff icient  of l inea r  co r re la t ion  between 
t h e m  was 0.89 ± 0.04). Bes ides  reduct ion  of  the  c r i s t a e  by 47% the mean  volume of the  mi tochondr ia  was in- 
c r e a s e d  (from 1.02 • 0.1 to 1.91 • 0.12 r e spec t ive ly ) .  The  l ipid content was  reduced  by t h r e e - q u a r t e r s  (0.92 
0.15%), although it should be pointed out that  th is  l a s t  f ea tu re  was  the  l e a s t  in fo rmat ive  of  all .  

In the exper imen ta l  an imals  the composi t ion  of the  in te r s t i t i a l  cell  population was changed. The  p r o -  
por t ion  of ce l l s  of the  second type (cells  with a we l l -deve loped  rc t icu lum)  was  inc reased  and they now accounted 
fo r  m o r e  than half  of the population.  The  number  of in te rmedia te  f o r m s  was  cons iderab ly  inc reased .  Changes 
affected ce l l s  belonging to the f i r s t  type:  in the  expe r imen ta l  an ima l s  the r e t i cu lum had a l a r g e r  su r face  a r e a  
(48.7~ 3.38) than in the control ,  the volume of the mi tochondr ia  was i n c r e a s e d  to 6.7 • 0.5% f r o m  the n o rma l  
2.06 ± 0.2%, and the l ipid content was  r educed  f r o m  3.01 ± 0.44 to 0.27 ± 0.11%. 

The  population of in te rs t i t i a l  ce l l s  at the base  of the papi l la  i s  thus he te rogeneous  in i ts  u l t ras~ruc ture .  
Th is  he te rogene i ty  is  p robably  due to d i f fe rences  in the act ivi ty of the ce l l s .  Af ter  dehydrat ion the f rac t ion  
of cel ls  with a wel l -deve loped  r e t i cu lum i n c r e a s e s  cons iderab ly .  I f  the in te rs t i t i a l  ce l l s  can be a s sumed  to 
pa r t i c ipa te  in the function of the concentra t ing  appa ra tus  of  the  kidney, t he i r  main  act ivi ty  in th is  r e s p e c t  i s  
connected with the  product ion of p ro t e i n s  synthes ized by the  g ranu la r  endoplasmic  r e t i cu lum.  
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