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Glomerular Localization of Preformed Immune Complexes 
in Nephrotoxic Serum Nephritis 

S. O 'Regan  
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H6pital Sainte-Justine, Centre de Recherche P6diatrique, 3175, 
Chemin C6te Sainte-Catherine, Montreal, Quebec, Canada H3T 1C5 

Summary. Pre-formed immune complexes solubilized in antigen excess were 
infused into rats with nephrotoxic serum nephritis and normal  control ani- 
mals. Complex localization was evident in seven of ten nephrotoxic animals 
suggesting that the presence of immune mediated glomerular injury makes 
the kidney susceptibility to further immune injury. 
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Introduction 

Gross abnormalities of  glomerular structure and function are associated with 
immune complex injury to the kidney. Thus anatomical  changes as well as 
increased glomerular permeability to protein may be associated with immune 
complex deposition in the kidney [2]. Also glomerular injury may be associated 
with antibody to glomerular basement membranes antigens with similar alter- 
ations to that induced by circulating immune complexes [3]. Previous studies 
using macromolecules,  e.g., aggregated IgG, suggested that deficient macromole-  
cule clearance by the glomerular mesangium may result in abnormal  uptake 
of these macromolecules. As it is known that pre-formed immune complexes 
do not localize in the glomeruli of  normal  rats [9] we have infused these com- 
plexes to determine if glomerular localization of pre-formed immune complexes 
might result in animals with Masugi nephritis. This allowed us to determine 
whether deranged mesangial clearance of immune complexes resulted f rom initial 
immune injury and thus allowed for possible propagat ion of immune injury 
by trapping of complexes. 

Materials and Methods 

Male adult rats of the Royal Victoria Hospital strain were used. Pre-formed immune complexes 
were prepared as follows: For production of antiserum a goat was immunized and appropriately 
boosted with Human Cohn Fr II (The American National Red Cross, Blood Research Laboratory, 
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Bethesda, Maryland) in Freund's complete adjuvant. Globulins were precipitated from serum using 
saturated ammonium sulphate at 4 ~ C. The globulins from the accumulated antisera were then 
pooled. A quantitative precipitin curve was produced and the amount of antibody precipitated 
at equivalence was measured using the Lowry-Folin method [6] for protein determination. The 
concentration of specific antibody in the purified pooled globulin fraction to human Cohn Fraction II 
was 7.1 mg/ml. After washing in cold saline, 0.15 M, the precipitated complexes were redissolved 
to achieve an antibody concentration of 14.2 mg/ml in thirty times antigen excess, this being the 
minimum degree of antigen excess capable of solubilizing the complexes. The volume of solution 
containing complexes and antigen was then adjusted by the addition of saline to the required 
concentration for infusion. 

Nephrotoxic serum was produced by repeated injections into rabbits of sonicated rat glomerular 
basal membrane prepared by the method of Krakower and Greenspon [5] in complete Freund's 
adjuvant. By this method a high titre pooled anti rat basement membrane antiserum was produced. 
Each animal was given half of 1 ml intravenously of the nephrotoxic serum 24 h prior to the 
study, this dose of serum had already been verified to produce severe nephrotoxic serum nephritis. 

To ensure access to the circulation, under Pentothal anesthesis a PE 50 catheter was introduced 
into the external jugular vein of each of the experimental animals. 10 mg of antibody in 30 times 
antigenic excess was infused over 2 rain to the rats and a half of 1 ml of 0.15 M saline was 
infused into the line to insure complete flushing of all complexes into the rats circulation. Ten 
rats were given this dose of immune complexes. For control purpose five rats similarly treated 
were given 2 ml of normal saline via external jugular cutdown. 

Twenty four hours after infusion of immune complexes all animals were sacrificed and a 
sample of kidney tissue was cut and snap frozen in pre-cooled isopenthane. A sample of tissue 
was also taken for light microscopy. This was embedded in parafin and stained with HPS, PAS 
and other selected stains for examination by light microscopy. 

Four micra sections from both experimental and control animals' renal tissue were stained 
for rabbit immunoglobulin utilizing a fluorescein isothrocyanate (FITC) [8] labelled anti rabbit 
IgG antiserum. Similarly all tissues were stained for goat antibody to indicate the presence of 
infused immune complexes utilizing an FITC rabbit antigoat IgG antiserum. 

When positive staining for goat antibody, indicating the presence of infused immune complexes, 
was observed sections from the same tissue block were then pre-incubated with a non FITC 
labelled rabbit anti-goat IgG antiserum with subsequent staining with the previously labelled FITC 
conjugated rabbit anti-goat IgG antiserum. 

Results 

All  ra t s  h a d  d e p o s i t i o n  o f  r a b b i t  a n t i b o d y  as i n d i c a t e d  by  pos i t i ve  s t a in ing  

wi th  the  F I T C  labe l l ed  g o a t  a n t i - r a b b i t  IgG.  T h u s  the  n e p h r o t o x i c  s e r u m  u t i l i zed  

was  r ead i ly  de t ec t ab l e  a l o n g  the  g l o m e r u l a r  b a s e m e n t  m e m b r a n e .  O f  the  10 ani-  

m a l s  g iven  an  in fus ion  o f  p r e - f o r m e d  i m m u n e  c o m p l e x e s  seven  s h o w e d  loca l i za -  

t i on  o f  g o a t  a n t i b o d y  i nd i ca t i ng  the  p re sence  o f  the  p r e - f o r m e d  i m m u n e  c o m -  

plexes.  In  all  seven  a n i m a l s  l o c a l i z a t i o n  was  m a i n l y  m e s a n g i a l  g r ade  1 + to  

2 +  (Fig.  1 a). I n  t w o  a n i m a l s  a g r a n u l a r  p a t t e r n  o f  c o m p l e x  l o c a l i z a t i o n  was  
ev iden t  a l o n g  the  g l o m e r u l a r  base  cap i l l a ry  wal ls  i nd i ca t i ng  tha t  the  i n c r e a s e d  

p e r m e a b i l i t y  o f  the  capi l la r ies  a l l o w e d  for  l o c a l i z a t i o n  o f  c o m p l e x e s  in this  

a r e a  (Fig.  1 b). Ve r i f i ca t i on  tha t  these  c o m p l e x e s  c o n s i s t e d  o f  the  g o a t  a n t i b o d y  

w i t h  an t i gen  was  m a d e  by  e l i m i n a t i o n  o f  s t a in ing  w i t h  p r io r  i n c u b a t i o n  wi th  

a n o n  F I T C  labe l led  r abb i t  a n t i - g o a t  an t i s e rum.  T h e r e  was  no  i m m u n o f l u o r e s -  
cen t  m i c r o s c o p i c  e v i d e n c e  o f  c o m p l e x  l o c a l i z a t i o n  in c o n t r o l  an ima l s .  

L igh t  m i c r o s c o p i c  changes  typ ica l  o f  M a s u g i  nephr i t i s  were  ev iden t  in t i ssue 

f r o m  b o t h  e x p e r i m e n t a l  a n d  c o n t r o l  an ima l s .  
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Fig. 1 a and b. Glomerular (a) mesangial and (b) capillary wall localization of infused immune 
complexes in nephrotoxic nephritis 
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Discussion 

Previous studies indicated that infusion of solubilized pre-formed immune com- 
plexes in normal rats did not result in glomerular localization of these macromol- 
ecules. Previous studies utilizing aggregated IgG radiolabelled with a25I injected 
into rats resulted in mesangial localization of these complexes [7]. However 
in these studies animals were pre-treated with promazine, a drug with antihista- 
mine proprieties. Since the effect of histamine in influencing complex localization 
has been well recognized, it might be surmized that the antihistamine effects 
of the promazine might have influenced the aggregated IgG localization [1]. 
Animals were sacrificed 24 h after administration of nephrotoxic serum in order 
that the effect of the rat immune response to the injected foreign protein (the 
nephrotoxic serum) would be minimized. Thus the rat immune response to 
the nephrotoxic serum would not influence infused immune complex localization 
and thus complex deposition would only be due to the injurious effect of the 
nephrotoxic serum binding to the glomerular basement antigens with associated 
complement activation, histamine release from platelets [2], lysosomal enzyme 
release from migrating polymorphonuclear leucocytes [4], etc. 

The absence of complex localization in controls indicated that in the absence 
of immune injury to the glomerulus, mesangial ability to clear deposited immune 
complexes is normal. However in the animals with nephrotoxic serum nephritis, 
i.e., immune injury to the glomerulus, localization of complexes was observed. 
Though deposition was mainly mesangial, in two animals peripheral localization 
was also evident indicating that increased permeability of the glomerulus allowed 
for localization of these macromolecules along the glomerular capillary wall. 
The accumulation of circulating immune complexes in the mesangium in previ- 
ously immunologically injured glomeruli would suggest that the presence of any 
immunologic injury might allow accumulation of these nocuous macromolecules 
with potential for further destruction of the glomerulus. Thus one might specu- 
late that initiation of immunologic mediated glomerular injury leads to a self 
propagating mechanism for further glomerular destruction. Such an evolution 
of nephritic injury might also occur in other animal models of immune complex 
glomerular injury. 
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