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An e l e c t r o n - m i c r o s c o p i c  investigation was made of the in ters t i t ia l  cells of the renal  medulla  
a f te r  injection of [ndomethacin, an inhibitor of pros taglandin  synthes is ,  into r a t s .  The num-  
ber  of t[pid granules  in the in ters t i t ia l  cel ls  was g rea t ly  inc reased  under these c i r cums tances .  
This fact  demons t ra t e s  the part[cipatiori  of lipid granules  in the synthet ic  function of the hater-  
s t t t [al  cells as r e s e r v e  depots for chemical  p r e c u r s o r s  of the pros tag landtns ,  synthes ized  by 
the in ters t i t ia l  cel ls .  
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In the modern  view the ant ihyper tens ive  function of the kidneys is a collect ive concept which includes, 
bes ides  other  f ac to r s ,  the product ion of d e p r e s s o r  and ant ihyper tens ive  substances  of var ied  nature  by the 
rena l  medulla.  Chemical  analys is  of ex t rac t s  of the medulla ,  pos se s s ing  a ma rked  d e p r e s s o r  action, has 
shown the p r e s e n c e  of a wide s p e c t r u m  of subs tances  of l ipid nature .  Some of t hem have been identified as 
neutra l  l[pids [8], whereas  others  a r e  a complex of unsatura ted  fatty acids identified as pros taglandtns  of 
the E, A, and F2c ~ types [7]. 

Exper imen t s  with a pure  cul ture of in te rs t i t ia l  cells showed that it is ve ry  l ikely that the in ters t i t ia l  
cel ls  a r e  the s i te  of synthes is  of r ena l  pros tagland[ns  [9]. However,  the m e c h a n i s m  of this synthes is  has 
not yet  been explained and the s e c r e t o r y  act ivi ty  of the cells awaits evaluation. 

However tempting it might be to link the functional act iv i ty  of the in ters t i t ia l  cells with the number  of 
l ipid granules ,  no d i rec t  p roof  has been obtained of such a re la t ionship .  

The dec rea se  in the number  of l ipid granules can only tenta t ively  be co r r e l a t ed  with the intensi ty of 
prostaglandha synthes is  and with the utilization of the ma te r i a l  of the granules ,  namely  arachidontc  acid, 
for  this synthes is .  This idea has been used to a s s e s s  the r e su l t s  of a number  of investigations c a r r i e d  out 
at the Insti tute of Cardiology [1-4]. 

Many pape r s  on speci f ic  inhibitors of pros tag landin  synthesis  have been published in r ecen t  y e a r s .  
Natura l  hahibitors of synthes[s  have not yet been  found in the body, but there  is a group of subs tances  which 
can block this synthesis  in v i t ro  or  in vivo. This r e f e r s  to a group of subs tances  with p r i m a r i l y  a sp i r i n -  
like and an t i [n f lammatory  action [6, 10]. 

The object  of this investigation was to study the in te rs t i t ia l  cells and lipid granules  during admini -  
s t r a t ion  of inhibitors of pros taglandin  synthes is  to animals .  

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

Two groups of male  Wis ta r  r a t s  (20 animals)  weighing 150 g were  used. The animals  r ece ived  a 
s tandard  pel le t  diet and drinking wa te r  ad lib. Eve ry  day 15 animals  r ece ived  an aqueous suspens ion of the 
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Fig. 1 Fig. 2 

Fig. 1. In te r s t i t i a l  cell  of medulla  a f te r  adminis t ra t ion  of indomethaein.  Abundance of 
osmiophi l ic  granules  (31) in cytoplasm.  Elec t ron  mic rograph ,  4500 • 

Fig. 2. In te r s t i t i a l  cell a f te r  adminis t ra t ion  of indomethacin.  Charac te r i s t i c  appearance  
of nucleus c i r cu la r ,  with un i form distr ibution of chromat in  in ka ryop la sm.  Widening of 
pe r inuc l ea r  space .  Elec t ron  mic rograph ,  12,500 • 

drug indomethacin,  a un iversa l  inhibitor of in vivo pros tag landin  synthes is ,  by gas t r i c  tube in a dose of 1 
nag. Five an imals  acted as the control .  The animals  we re  kil led on the seventh day. Pieces  of the rena l  
medul la  (papilla) were  f ixed in 5% glutaraldehyde solution in phosphate buffer  (pH 7.4, 0.3 lVO and postf ixed 
in 170 osmic  acid. The fixed p ieces  were  embedded in a mix ture  of Epon and Araldi te .  Ultrathin sect ions 
were  s ta ined with lead n i t ra te  and examined in the JEM-100B e lec t ron  mic roscope  under a magnif icat ion 
of 4500. For  each  animal  50 in ters t i t ia l  cells were  invest igated and the number  of lipid granules in them 
was counted on developed photographic  p la tes .  

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

Exper imenta l  an imals  which in the i r  ex terna l  appearance  and behavior  were  indistinguishable f r o m  
the controls  (10 ra t s )  were  used for  compara t ive  ana lys i s .  The kidneys of the exper imen ta l  an imals  we re  
ex te rna l ly  of the usual appearance .  On sect ioning only sl ight  anemia  of the medulla  and congest ion of the 
co r t ex  were  observed .  The Laterst i t ial  cells of the medul la  of all the exper imenta l  an imals  contained nu- 
merous  osmioph[l ic  l ipid granules ,  often four to five t imes  m o r e  than in the control .  The number  of l ipid 
g r a n u l e s  in the cel ls  va r i ed  f r o m  a min imum of nine to ten to 35-40 granules  pe r  cell. The mean number  
.of granules  was 13.6 �9 1.08. The number  of lipid granules  in the medu l l a ry  cel ls  of the control  group of 
an imals  in mos t  cases  was th ree  to five pe r  cell  (mean 4.4 • 0.96). The difference f r o m  the control  was 
highly significant  (P < 0.001). 

Granules  in the exper imen ta l  group, just as in the control ,  va r ied  in s ize  bat they were  mainly  l a rge ,  
densely  s ta ined,  and osmiophi l ic  (Fig. 1). No granules  wha t soever  we re  found with a pa le ,  indistinct p e r -  
iphery.  The granules  we re  just  as numerous  in the pe r inuc l ea r  zone as in the cy toplasmic  p r o c e s s e s .  

Hardly  any in ters t i t ia l  cel ls  with no granules ,  r e s e m b l i n g  the so -ca l l ed  dark  cells which, on the bas i s  
of p rev ious  invest igat ions,  we re  r e g a r d e d  as the mos t  functionally act ive [4], could be seen  in the rena l  
pap i l l a  of the exper imenta l  an imals .  As a ru le  the cel ls  in the exper imenta l  group were  vacuolated,  with 
cons iderable  widening of the pe r inuc l ea r  spaces  and with the fo rmat ion  of vacuoles l ined by smooth  m e m -  
b ranes .  The network of the g ranu la r  endoplasmic  r e t i cu lum was poor ly  developed, but numerous  r i b o s o m e s  
were  p r e s e n t  in the cy top l a sm itself .  The nucleus of these  cel ls  was round in shape,  with c l ea r ly  defined 
smooth  outl ines,  a quite uncha rac te r i s t i c  appearance  for  in te rs t i t ia l  cel ls  under o rd inary  conditions of 
function. The nuclear  chromat in  was a r r a n g e d  as a homogeneous,  finely d i spe r sed  l aye r ,  with no cha rac -  
t e r i s t i c  focal  concentrat ions (Fig. 2). 

The s ta te  of the medu l l a ry  in te rs t i t ia l  cells a f t e r  admin is t ra t ion  of the inhibitor of pros tagtandin  syn-  
thes is  thus differed in pr inc ip le  f r o m  the changes obserired in exper imen ta l  s i tuat ions a s soc ia t ed  with the 
mobi l izat ion of this s y n t h e s i s  (for example ,  during fo rced  d iures is  and sodium excret ion) .  The inc rease  in 
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the number  of lipid granules  under these  conditions, in the w r i t e r s '  opinion, is definite proof  of the i r  p a r -  
t icipat ion in the synthet ic  ftmction of the in ters t i t ia l  cel ls  as r e s e r v e  depots of chemical  p r e c u r s o r s  of the 
pros tag landins .  

The inc rease  in the number  of lipid granules  following admin is t ra t ion  of indomethacin can be ex-  
plained,  f i r s t ,  by inhibition of p ros tag landin  synthes is  and a r r e s t  of the dynamic p r o c e s s  of hydro lys i s  of 
the t r [g lycer ides  of the granules  to p r e c u r s o r s ,  namely  arachidonic  acid, and second, by an inc rease  in the 
es te r i f ica t ion  of unuti l ized a rach indona tes  and the i r  deposit ion as t r i g lyce r ide s  in g r a n u l e s .  

Anggard [5] showed that in ters t i t ia l  cel ls  contain arachidonic  acid in a quantity equivalent to the quan- 
t i ty  of pros taglandins  synthes ized  in the medulla .  Much of the arachidonic  acid is in the composi t ion of 
phosphotipids of the m i c r o s o m a l  f ract ion,  where  high act ivi ty  of the enzyme known as pros taglandin  synthe-  
t a se  and, as its name impl ies ,  concerned in pros tag landin  syn thes i s ,  is a l so  found. Much of the arachidonic  
acid is p r e sen t  in the composi t ion of nonpolar  l ipids ( t r ig lycer ides ,  choles te ro l  e s t e r s ) ,  which mainly f o r m  
the l ipid granules  of the in ters t i t ia l  cel ls .  Hydrolys is  of the phospholipids and l ibera t ion of pros taglandin  
p r e c u r s o r s  take place  through the act ion of phosphol ipase .  Even on the bas is  of the facts  desc r ibed  above 
the re la t ions  between pros taglandin  synthes is  and lipid granules  a r e  a complex,  mul t i s t age  p rocess :  this  ac -  
counts for  the complexi ty  of a s s e s s m e n t  of the synthet ic  function of the in te rs t i t ia l  Cells in t e r m s  of the 
number of lipid granules in their cytoplasm. The number of lipid granules in the interstitial cells during 
the action of mobilizing stimuli may vary depending both on the intensity of prostaglandin synthesis and o11 
the rate and intensity of formation of precursors. 
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