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R N A  Induced Anti-Kidney Auto-Antibodies  

Experunen ta l  immunologica l  renal d i seases  m a y  be 
induced in several  species of animals  ~ by immuniza t ion  
with a va r ie ty  of homologous ~-~ or heterologous ,kidney 
ant igens 5 v. In addi t ion it  has been demons t ra ted  tha t  an 
exper imenta l  nephri t is  tnay be induced in normal  lambs 
by serum from nephri t ic  sheep previously  immunized  
with homologous and heterologous renal ant igens 8, 9. 

In previous papers the presence of a RNA carr ier  of the 
an t ibody  t empla te  in blood serum and lymphoid  tissues 
of immunized  rabbi ts  was ret)orteda~ such R NA is 
able to elicit in non- immunized  aniinals a ,p recoc ious  
an t ibody  response to the  same a.ntigens Used for im- 
munizing the animals  source of RNA.  

On the  basis of these results the foil!owing invest iga-  
tions were under taken  t o  ascertain Whether it was 
possible to induce au to immune  ari t i -kidney,  an t ibodv  
response in n o r m a l  rats  w i t h  R N A  "f ro~  serum and 
lymplanodes of rabbi ts  immunizect- ;agai0st ra t  renal 
antigens.. "~ "- . : ' 

Reddish  rabbits  0f QR strain from Nossan .S.p.A. 
{Milan), weighing 2.5-3 kg, were  imnnmized  by s.c., i.m. 
and in foot-pads inject ions of rat  k idney homogelmtes  
conta ining soluble and insoluble renal cor tex ant igens 
incorporated in complete  Freund ' s  ad juvan t  (1:1 v /v ) :  
each ant igen dose consisted of 5 mg protein ni t rogen;  the 
whole immuniza t ion  cycle consisted of 4 injectkms made 
a t  weekly intervals ;  2 weeks after, the animals  received a 
last booster inject ion and they  were then exsanguina ted  
15 days  later. Circulat ing an t ibody  ti tres were deter- 
mined before each injection and 4 days af ter  the last one 
by the usual complement  f ixat ion technique (50%, hemo-  
lysis). At  the  end of immuniza t ion  cycle the average anti-  
body t i t re  was 1:2560 (1 : 1280-1: 10,240). 

F rom the  pooled i lmnune rabbi t  sera and, as a control,  
from a pool of normal  rabbi t  sera, R N A  was ext rac ted  as 
previous ly  described H. In  addi t ion R N A  was ext rac ted  
from pop]iteal lymphnodes  of both foot-pads immunized  
and normal  rabbi ts  according to a technique similar  to 
t ha t  described elsewhere ~5. 

Young Wis ta r  rats  weighing about  150 g were carefully 
selected by several ur inary  controls to exclude protein-  
uria, hematur ia  and any pathological  change in their  
urine and ur inary sediment  composi t ion;  immedia te ly  
before s tar t ing the  t rea tment ,  also the B U N  values were 
es t imated  according to the urease method~6; only 
animals  giving absolutely  normal  results were used and 
grouped into 4 lots of 12 animals  each. 

The  animals  of each lot were injected i.v. with a single 
0.3 nlg/100 g body wt. dose of R N A  exi rac ted  respect ively 
from (1) normal  rabbi t  serum, (2) normal  rabbi t  lymph-  
node, (3) immunized rabbi t  serum and (4) immunized  
rabbi t  lymphnode.  After  this t r ea tmen t  each animal  was 

subjected to ur inary  controls a t  12 h in tervals  over  a 
period of 4S h: 90% of rats  t rea ted wi th  R N A  from 
immunized  rabbi ts  showed a mild prote inur ia  s ta r t ing  
from the  12t h h and progressively increasing during 48 h;  
at  this t ime the average ur inary protein lost was 1.76 g/ 
1000 ml and it was always accompanied by sew~re hemat -  
uria. Urinary sediment  analysis showed m a n y  leukocytes,  
hematies,  hyal ine and granular  casts. At the end of the  
48 h interval ,  a blood sample for the  B U N  and specific 
ant i -k idney circulat ing ant ibodies  de te rmina t ion  was 
wi thdrawn:  the B U N  values  for all the  animals  t rea ted  
with  R N A  from immnnized  rabbi ts  were s ign i f i can t ly  
increased and, on average,  a b o u t  100% higher  in respect  
to the basal  values;  specific circulat ing ant ibodies  against  
rat  renal ant igens were detectable  with the complemen t  
f ixation technique.  Each urina and blood control  on the  
animals  t rea ted with  R X A  from non- immunized  rabbi ts  
did not  show any pathological  change ('l'able). 

The  animals  were then killed (except for 3 for each lot 
which were kept  under  cont inuous observat ion for the  
next  30 (lays) and both kidneys quickly  removed : 1 kidney 
was weighed and appropr ia te ly  fixed sections (Bouin) 
were saved for histological and his tochemical  st udies wi th  
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Urine a n d  blood changes  in r a t s  48 h Mter  t r e a t m e n t  with RNA f rom va r ious  sources 

R N A  f rom Pro te inur i a  H e m a t u r i a  
g / I000  n'll 
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Fig. 1. Glomerulus of a rat treated with RNA from serum of rabbit 
immunized with rat renal antigens (Hematoxylin-Eosin, x 400). 

Fig. 2. Antigen-antibody complexes revealed by immunofluores- 
cence (anti-complement fluorescent serum) in a glomerulus of a rat 
treated with RN'A from serum of rabbit immunized with rat renal 
antigens ( • 400). 

h e m a t o x y l i n - e o s i n  s t a in  a n d  w i t h  t h e  m e t h o d s  of 
IX~OVELL117, VAN GIESON and MACMANUS; with the 
second kidney, after a careful perfusion with saline to 
remove any residue of blood, rolled films were prepared 
according to the technique of DIXON Is which were 
incubated with anti-rat globulins fluorescent serum for 
the usual indirect immunofluorescence test 19; moreover, 
some of t h e  sl ides were  t r e a t e d  w i t h  a n t i - c o m p l e m e n t  
f luorescen t  s e rum accord ing  t o  a t e c h n i q u e  used b y  
KLEIN e t  al. 2~ to  con f i rm  t h e  presence  of an t igen-  
a n t i b o d y  complexes .  

The  morpho log ica l  i nves t iga t ions  p u t  in  ev idence  
precocious  g lomeru la r  i n j u r y  wh ich  deve loped  s imul-  
t aneous ly  w i t h  t h e  occurrence  of t he  p r o t e i n u r i a  a n d  
cons is ted  of basa l  m e m b r a n e  th icken ing ,  swell ing a n d  
a b n o r m a l  ce l lu lar i ty  of g lomeru la r  t u f t s  w i t h  t he  presence  
of P A S  pos i t ive  m a t e r i a l  in  t h e  B o w m a n ' s  spaces  a n d  
in f i l t r a t ion  of m o n o  a n d  p o l y m o r p h o n u c l e a r  l eukocy tes ;  
also t h e  c o n v o l u t e d  tubu le s  showed  mi ld  degene ra t i ve  
fea tu res  going f rom c loudy  swell ing to t h e  necrosis  of 
severa l  ceils l in ing  t he  p r o x i m a l  convo lu t ed  tubu le s  w i t h  
t h e  presence  in  t h e  l u m i n a  of j a t inous  a n d  P A S  pos i t ive  
mate r ia l .  Severa l  g lomeru l i  showed also adhes ions  be-  
t w e e n  t h e  capi l la ry  t u f t  and  B o w m a n ' s  capsule  (Figure 1). 

The  lesions descr ibed  were pa r t i cu l a r l y  e v i d e n t  in  t h e  
an ima l s  in j ec ted  w i t h  s e rum RIGA, a t t a i n e d  t he  m a x i m u m  
of seve r i ty  48 h a f te r  cha l lenge  a n d  r e m a i n e d  in t he  acu te  
phase  t i l l  a t  leas t  t he  10 th  d a y ;  a f t e r  th i s  t i m e  t he  h i s to -  
pa tho log ica l  fea tu res  b e c a m e  progress ive ly  s imi la r  to  
those  of s u b a c u t e  a n d  chronic  nephr i t i s .  

I m m u n o l o g i c a l  s tud ies  of rol led f i lms b y  t he  i m m u n e -  
f luorescence m e t h o d s  showed  t h e  presence  of f luorescen t  
m a t e r i a l  cas ts  in to  t h e  g lomeru la r  loops, in  t h e  B o w m a n ' s  
spaces  and,  to  a less ex t en t ,  in  t he  t u b u l a r  ep i the l ium.  
The  t e c h n i q u e  us ing  a n t i - c o m p l e m e n t  f luorescein  label led  
s e rum a p p e a r e d  to  be  more  sensible  a n d  specific because  
s t a ined  g lomeru la r  cas ts  w i t h  a scarce b a c k g r o u n d  
f luorescence (Figure 2) ; t h e  a n t i - r a t  g lobul ins  f luorescein  
label led  s e rum was less specific for g lomeru la r  an t igen-  
a n t i b o d y  complexes  wh ich  a p p e a r e d  more  diffusely 

f luorescen t  in  a sens ib ly  f luorescen t  b a c k g r o u n d ,  p rob-  
ab ly  due  to  t h e  presence  of some res idues  of r a t  globulins.  

Contro ls  m a d e  w i t h  t h e  lots  of a n i m a l s  t r e a t e d  w i t h  
R N A  e x t r a c t e d  f rom se rum a n d  l y m p h n o d e s  of n o r m a l  
r a b b i t s  d id  n o t  show a n y  cl inical  or  h is to logical  change.  

M a n y  aspec ts  of these  morpholog ica l  a l t e r a t ions  con-  
ce rn ing  b o t h  histological4,  ~ a n d  immunof luo res -  
cence4,20,21, ~ f ind ings  are  closely s imi la r  to  those  
obse rved  in  t h e  course of a u t o i m m u n e  neph r i t i s  o b t a i n e d  
in severa l  e x p e r i m e n t a l  condi t ions .  

All  these  cl inical  a n d  morpho log ica l  obse rva t ions ,  and  
m a i n l y  t h e  fac t  t h a t  f luorescein  label led  a n t i - c o m p l e m e n t  
g lobul ins  as well  as f luorescen t  a n t i - r a t  g lobul ins  can  be  
f ixed on  to  t h e  g lomeru la r  lesions, suggests  t h a t  t h e y  
include antigen-antibody complexes. This means that 
RNA extracted from animals immunized with rat renal 
antigens is able to induce, in untreated rats, synthesis of 
anti-kidney auto-antibodies. 

Riassunto. Sono s t a r t  desc r i t t i  a lcun i  a s p e t t i  iunzional i ;  
morfologic i  ed i s t o i m m u n o c h i m i c i  di u n a  ne f ropa t i a  
s p e r i m e n t a l m e n t e  i n d o t t a  nel  r a t t o  m e d i a n t e  l 'uso  di  u n  
R N A  e s t r a t t o  da  s tere  e da  t e s su to  l infoide di conigl i  
i m m u n i z z a t i  con an t igen i  rena l i  d i  r a t to .  
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