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D I S T R I B U T I O N  O F  L Y S O S O M A L  E N Z Y M E  A C T I V I T Y  

IN C O R T I C A L  C E L L S  O F  T H E  K I D N E Y  A F T E R  S U B C A P S U L A R  

T R A N S P L A N T A T I O N  O F  A L L O G E N E I C  S P L E E N  C E L L S  

M ~ E .  V i k s  m a  n UDC 612.46.014.21.015.12-06:[612.6.02:612.411 

Following injection of al logeneic spleen cel ls  beneath the renal  capsule of mice i r r ad ia t ed  in a 
dose of 650 R s t ruc tu r e s  of the renal  cor tex  were  damaged.  This effect  was c lose ly  connected 
with the function of macrophages  and act ivat ion of the ly sosomal  enzymes .  

KEY WORDS: macrophages ;  l y sosomes ;  renal  cortex;  local  graf t  v e r s u s  host react ion;  acid 
phosphatase.  

In recent  y e a r s  cons iderable  at tention has been paid to the study of reac t ions  of ce l lu la r  immunity,  which 
play an important  role  in widespread pathological  p r o c e s s e s  such as  a l le rg ic  s ta tes  [1, 2, 17], autoimmune 
d i seases  [3, 12], and phenomena of t i ssue  incompatibi l i ty  [6, 11]. In some context new models  have been deve-  
loped in o rde r  to study these  reac t ions  in g r e a t e r  detail  and depth. One such model is the recen t ly  suggested 
local  renal  graf t  v e r s u s  host reac t ion  [13, 14]. 

Considering the important  role of lysosomal  enzymes  in the format ion  of reac t ions  of ce l lu la r  immunity 
[4, 8, 9], and a lso  the fact that the h is tochemical  distr ibution of the enzymes  and the degree  of the i r  act ivi ty  can 
provide an indication of the va r ious  functional s ta tes  of the cell ,  including injury to it [5, 10], it was decided to 
study the distr ibution of act iv i ty  of the lysosomal  m a r k e r  enzyme acid phosphatase (AcP) in the kidney cel ls  
during the local graf t  v e r s u s  host react ion.  

EXPERIMENTAL METHOD 

Adult C57 Bl mice (H-2 b histocompatlbility locus) were used as donors and adult CBA mice (H-2 k) as 
recipients. The recipients were irradiated on the RUM-If apparatus under the following conditions: voltage 
180 kV, current i0 mA, filters 0.5 mm Cu and 1 mm AI, skin-focus distance 60 cm, dose rate i0 R/min. The 
total dose of irradiation was 650 R. An extraperitoneal (lumber) approach was made to the leR kidney under 
ether anesthesia 24-36 h after irradiation and 35 • 106-45 • 106 allogeneic donors' spleen cells in 0.1-0.2 ml 
medium No. 199 were injected beneath its capsule. 

The cell suspension from the donor mouse was obtained by pressing spleen tissue (after first incising 
the capsule) through a Kapron filter in medium No. 199 at 0-4~ The number of viable cells was determined 

by the trypan blue test (80%). 

Animals undergoing a mock operation and mice into which syngeneic or disintegrated allogeneic spleen 
cells were transplanted were used as the control. Sections through the kidneys of the control and experimental 
animals were stained with hematoxylin-eosin, with MethyIGreen and pyronine by Brachet's method, and for 

AeP by Gomori's method. 

Kazan '  Resea r ch  Institute of Epidemiology and Microbiology. (Presented  by Academic ian  of the Academy 
of Medical Sciences of the USSR V. V. Zakusov.) Trans la ted  f rom Byulleten'  ~kspe r imen t a l ' no i  Biologii i 
Meditsiny, Vol. 82, No. 7, pp. 886-887, July, 1976. Original a r t ic le  submit ted December  1, 1975. 

This material is protected by copyright registered in the name o f  Plenum Publishing Corporation 227 West 17th Street N e w  York, N.Y.  10011. No  part ] 
o f  this publi~'atio~7 may be'reproduced, stored in a retrieval system or transmitted, in any form" or by any means electronic, mechanical, photocopying, 

In~icrofilming, recording or otherwise wi thout  written permission o f  the publisher. A copy o f  this article is available from the publisher for  $ 7.50. I 
1104 



Fig. 1. Distr ibution of l y sosoma l  enzyme act ivi ty  in ce l l s  of the renal  cor tex  10-11 days 
(a, b) and 14-15 days (c) a f t e r  cell  t ransplanta t ion:  a) invasion of pa r enchyma  of renal  
cor tex  by monocytes  with high AcP act ivi ty  (200 x); b) injury to par t  of a p rox ima l  con-  
voluted tubule. AcP (+) monocytes  v is ib le  next to damaged  epithelial  ce l ls  (400 x); c) 
numerous  AcP (+) infi l t rat ing ce l l s  in rena l  cor tex  on 14th-15th day of exper iment .  Dis-  
integrat ion of s t ruc tu ra l  complexes  of the kidney and weakening of AcP act ivi ty  in ce l l s  
of those complexes  (300 x). 

EXPERIMENTAL RESULTS 

On the sixth to seventh day a f te r  injection of al logeneic lymphocytes  beneath the kidney capsule a thin 
l aye r  consis t ing mainly  of ground monocytes  of different  s izes ,  mos t  of them with high or  modera te  AeP ac t i -  
vity,  was d iscovered .  

"Tongues"  of invasion of monocytes  deep into the renal  co r t ex  were  d i scovered  in sect ions  through the 
kidneys of the exper imenta l  an ima l s  10-11 days a f te r  t ransplanta t ion  (Fig. la) .  In this phase,  bes ides  l y m -  
phocytes  at different  s tages  of maturat ion,  l a rge  numbers  of cel ls  of macrophage  type, giving off p r o c e s s e s  and 
with cy top lasm ent i re ly  s tained black in the Gomor i  react ion,  a lso  were  detected among the infi l trat ing cel ls .  

The inf i l t rat ing cel ls  accumula ted  around the g lomeru l i  and in the pe r i tubu la r  spaces ,  causing injury to 
s t r u c t u r e s  ef the renal  cor tex.  This  injury was most  s eve re  in the p rox imal  convoluted tubules.  In the cyto-  
p l a sm of these  tubules a homogeneous dis t r ibut ion of drop- l ike  granules  was rep laced  by a polymorphic  and 
i r r e g u l a r  sca t t e r ing  of granules  (Fig. lb).  

On the 14th-15th day of the exper iment  damage to the renal  cor t ica l  p a r e n c h y m a  reached  a high level of 
sever i ty ;  numerous  foci of infi l t rat ion were  seen in the pe r i tubu la r  spaces ,  in the lumen of the smal l  ves se l s ,  
and around the g lomerul i  (Fig. lC)o A sharp  dec r ea se  in AcP act ivi ty  was obse rved  in the cel ls  of the necrot ic  
tubules and a lso  of the glomerul i .  Many degenera t ing  cel ls  a l so  were  seen among the o thers  in the foc[ of 
infil tration. 

Af ter  subcapsu la r  t ransplanta t ion  of al logeneie immunocompetent  cel ls ,  d i f fer ing in the H-2 h i s tocom-  
pat ibi l i ty  locus,  into the kidney of an immunological ly  weakened (irradiated) animal ,  an invas ive -des t rue t ive  
p r o c e s s  thus develops in the co r t ex  of the kidney which is not obseved a f te r  t ransp lan ta t ion  of syngeneie or  
d i s in tegra ted  al logeneic cel ls .  Most inf i l t rat ive monocytes  a r e  known to be of the donor ' s  genotype [13, 14]. 
Star t ing f rom the sixth to seventh day of the exper iment  many immatu re  pyroninophil ic  ce l l s  of b las t  type were  
seen in the focus of infi l trat ion,  poss ib le  evidence of the immunological  matura t ion  of immunoeompetent  cel ls  
of donor or igin [14, 15]. 

It is impor tan t  to note that  in the immedia te  vic ini ty  of concent ra t ions  of monoeytes  with high AcP act ivi ty,  
d i s tu rbances  in the dis t r ibut ion of AcP act iv i ty  were  obse rved  in the cy top lasm of the adjacent  epithelial  cells ,  
leading u l t imate ly  to the i r  nec ros i s .  This  p r o c e s s  was c l ea r ly  defined on the ninth to tenth day of the expe r i -  
ment,  when many mac rophages  with a high level  of l y s o s o m a l  enzyme act ivi ty  were  d i scovered  among the infi l-  
t r a t ing  cel ls .  According  to data in the l i t e r a tu re  [7, 16], such ce l l s  may be the e f fec to r  e l ements  of ce l lu lar  
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immunity. A close connection is thus observed between the spatial proximity  of the mixed population of m a c r o -  
phages and lymphocytes with cel ls  of the renal  parenchyma,  activation of lysosomal  enzymes  in the contacting 
cells ,  and cell  injury. 

It can also be postulated that the g rea t e r  vulnerabi l i ty  of the proximal  convoluted tubules than of the 
other  renal  cor t ica l  s t ruc tu res  is determined by the highest content of lysosomes  and the i r  enzymes  in the 
epithelial cells  of these tubules, which makes them most  res is tant  to the harmful action of the donor ' s  e f fec tor  
cells.  
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