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Experimental  Autologous Immune Deposit Nephritis in Rats Associated with Mercuric Chloride 
Administration* 
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Summary. Serial  a d m i n i s t r a t i o n  of mercur ic  chlor ide to r a t s  was followed b y  d e v e l o p m e n t  of an t ibod ies  to  t u b u l a r  
b a s e m e n t  m e m b r a n e  and  rena l  t u b u l a r  epi the l ia l  an t igen  (RTE)  a n d  g lomeru lonephr i t i s  cha rac te r i zed  b y  g r a n u l a r  
deposi ts  of hos t  IgG, C a and  R T E  a long tile g lomeru la r  cap i l la ry  walls. The  g lomeru la r  f ixed a n t i b o d y  was d i rec ted  
aga ins t  R T E .  These  s tudies  sugges t  t h a t  t u b u l a r  i n j u r y  b y  m e r c u r y  m a y  lead to release of R T E  an d  au to sens i t i z a t i on  
and  s u b s e q u e n t  a n t i b o d y  p r o d u c t i o n  to th i s  an t igen  resu l t  in f o r m a t i o n  of an d  g lomeru la r  depos i t ion  of c i rcu la t ing  
i m m u n o p a t h o g e n i c  complexes  ( R T E - a n t i - R T E )  and  g lomeru la r  morpholog ic  a l t e ra t ions .  

E x p o s u r e  to h e a v y  me ta l s  is k n o w n  to be associa ted  
wi th  rena l  d a m a g e  in b o t h  m a n  and  e x p e r i m e n t a l  aninlals .  
M a n y  of these  agen ts  cause  t u b u l a r  in ju ry ,  however ,  
g lomeru la r  a l t e r a t i ons  h a v e  also been  obse rved  w i t h  
h e a v y  m e t a l  exposure .  R e c e n t l y  a n  i m m u n e  deposi t  ne- 
phr i t i s  ha s  been  descr ibed  in r a t s  fol lowing i n t r a m u s c u l a r  
a d m i n i s t r a t i o n  of m e r c u r y  sal ts  4. An t igen ic  c o m p o n e n t s  
p re sen t  in rena l  t ubu l e s  h a v e  been  impl ica ted  in i m m u n e  
complex  g lomeru lonephr i t i s  a n d  t u b u l o i n t e r s t i t i a l  ne- 
phr i t i s  in m a n  and  e x p e r i m e n t a l  animalsa-21. Since mer-  
cu ry  is a t u b u l a r  t ox in  i t  is possible  t h a t  one or severa l  of 
these  an t igens  m a y  be  of i m m u n o p a t h o g e n i c  s ignif icance 
in the  i m m u n e  m e d i a t e d  g lomeru la r  disease associa ted  
w i t h  th i s  compound .  The  p r e sen t  s t u d y  was des igned to 
e luc ida te  i m m u n o p a t h o g e n i c  m e c h a n i s m s  in mercur i a l  
neph r i t i s  in rats .  

Materials andmethods. 35 male  Lewis ra t s  of app rox ima te -  
ly 375 g b o d y  we igh t  were used in these  studies.  20 an imal s  
(Group I) received s.c. in jec t ions  of mercur ic  chlor ide 
(HgCI~) 0.15 to 0.3 mg  per  100 g of body  we igh t  3 t imes  
weekly  for a p p r o x i m a t e l y  7 weeks. The  o the r  15 an imal s  
were used as cont ro l s  (Group n) and  received i.m. in- 
jec t ions  of saline in a vo lume  equa l  to  t h a t  of t he  m e r c u r y  
t r e a t e d  group.  All an ima l s  were p laced in me tabo l i c  cages, 
and  fed on  P u r i n a  r a t  chow and  w a t e r  ad  l ib i tum.  

Pr io r  to  t he  onse t  of t he  s tudy,  and  weekly  the rea f te r ,  
24 h ur ine  col lect ions were o b t a i n e d  on all animals .  Ur ine  
vo lume  was recorded  a n d  u r i n a r y  excre t ion  of pro te in ,  
sodium,  po tass ium,  chloride,  ca lc ium and  p h o s p h o r u s  
q u a n t i t a t e d .  Ur ine  osmola l i ty  was m e a s u r e d  and  qua l i t a -  
t i ve  blood, p ro te ine  and  glucose d e t e r m i n e d  on  r a n d o m  
ur ine  samples  us ing  H e m a c o m b i s t i x  (Ames Labs.) .  The  
dosage of mercur ic  chlor ide  was var ied  in r e l a t ionsh ip  to 
t he  seve r i ty  of the  t u b u l a r  disease as ev idenced  b y  gly- 
cosuria,  p h o s p h a t u r i a ,  po lyur i a  and  u r i n a r y  excre t ion  of 
sodium,  p o t a s s i u m  and  chloride.  In  an ima l s  showing  
severe t u b u l a r  damage ,  the  lower dosage was used, where-  
as those  showing  mi ld  or no  t u b u l a r  func t iona l  impa i r -  
men t ,  received the  h igher  dosage.  Thus,  each  in jec t ion  
var ied  in r e l a t ionsh ip  to the  l a b o r a t o r y  pa rame te r s .  Se rum 
was ob t a ined  pr io r  to  b e g i n n i n g  t he  s t u d y  a n d  a t  the  t ime  
of sacrifice. Sodium,  po ta s s ium,  chloride,  ca lc ium an d  
p h o s p h o r u s  were measured .  S e r u m  levels of IgG were 
q u a n t i t a t e d  b y  rad ia l  immunod i f fus ion .  Se rum t o t a l  
hemoly t i c  c o m p l e m e n t  was d e t e r m i n e d  b y  hemoly t i c  
assay  a n d  C a was q u a n t i t a t e d  b y  rad ia l  immunodi f fus ion .  

Globul ins  i so la ted  f rom the  s e rum of each an ima l  were 
c o n j u g a t e d  w i t h  Fluoresce in  i so th iocyana t e  (FITC).  F I T C  
c o n j u g a t e d  globul ins  were used to  s t a in  4 ,um sect ions  of 
n o r m a l  h u m a n ,  B r o w n  N o r w a y  (BN), and  Lewis r a t  kid-  
neys.  A n t i b o d y  to  r ena l  p r o x i m a l  t u b u l a r  epi the l ia l  an t i -  
gen (RTE)  a n d  rena l  t u b u l a r  b a s e m e n t  m e m b r a n e  (TBM) 
was m e a s u r e d  in t he  s e rum b y  o u c h t e r l o n y  i m m u n o d i f -  
fusion in agar  gel c o m p l e m e n t  f ixa t ion  and  agg lu t ina -  

t ion  2~ R T E  5 was p r e p a r e d  b y  the  m e t h o d  of 
GLASSOCK an d  EDGINGTON 6,7. T B M  was p r e p a r e d  ac- 
cord ing  to  the  m e t h o d  of MA~IIEU 2~. These  p rocedures  
h a v e  been  descr ibed b y  us in earl ier  c o m m u n i c a t i o n s  ~0, 22-2~. 

A t  the  t ime  of sacrifice, k idneys  were r e m o v e d  a n d  a 
po r t i on  was p laced in i sopen tane  a n d  snap  frozen in l iquid  
n i t rogen  for immunoh i s to log ic  s tudies .  A n o t h e r  p a r t  of 
the  k i d n e y  was p laced  in Bou in ' s  so lu t ion  and  3/~nl pa r -  
ra f in  sect ions  s t a ined  w i t h  h e m a t o x y l i n  an d  eosin (H a n d  
E) an d  per iodic  acid Schiff (PAS) an d  e x a m i n e d  b y  l igh t  
microscopy.  I m m u n o h i s t o l o g i c  s tudies  were pe r fo rmed  on 
4 # m  c r y o s t a t  f rozen sect ions  of rena l  t issue u t i l iz ing 
monospeci f ic  F I T C  c o n j u g a t e d  r a b b i t  an t i s e ra  to  r a t  IgG,  
C a, f ib r inogen  an d  a lbumin .  The  p r e p a r a t i o n  of a n t i s e r a  
an d  immunoh i s to log ic  m e t h o d s  h a v e  been  de ta i led  pre-  
v ious ly  25. I n  addi t ion ,  immunoh i s to log ic  s tudies  were 

Fig. 1. Representative glomerulus fronl mercury treated animal 
No. 345 showing increase in mesangial matrix mild hypercellularity 
and basement membrane thickening (PAS). 
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d o n e  u s i n g  F I T C  c o n j u g a t e d  r a b b i t  a n t i s e r a  to  r a t  r e n a l  
t u b u l a r  e p i t h e l i a l  a n t i g e n  be fo r e  a n d  a f t e r  p r e t r e a t m e n t  
of  t h e  s l ides  w i t h  0 . 0 1 M  c i t r a t e  b u f f e r  p H  3.2 a n d  be fo r e  
a n d  a f t e r  a b s o r b t i o n  w i t h  R T E  a n d  T B M .  A n t i s e r a  to  
R T E  w a s  p r e p a r e d  b y  se r i a l  i m m u n i z a t i o n s  of  r a b b i t s  
w i t h  t h i s  a n t i g e n .  T h e s e  m e t h o d s  h a v e  b e e n  d e t a i l e d  
p r e v i o u s l y  24, 25, 27 

T h e  r e m a i n d e r  of  t h e  k i d n e y s  we re  f r o z e n  in  s a l i ne  a t  
- 7 0  ~ for  e l u t i o n  s t u d i e s .  K i d n e y s  f r o m  a n i m a l s  s h o w i n g  
i m m u n e  r e n a l  d e p o s i t s  were  poo led .  G l o m e r u l i  were  iso- 
l a t e d  a n d  g l o m e r u l a r  f i x e d  a n t i b o d y  e l n t e d  as  d e s c r i b e d  
p r e v i o u s l y  5, ~4, 25, 27. T h e  e l u a t e  w a s  t e s t e d  for  t h e  p r e s e n c e  
of  r a t  s e r u m  p r o t e i n s  b y  i m m u n o d i f f u s i o n s  a n d  i m m n n o -  
e l e c t r o p h o r e s i s .  T h e  e l u a t e  w a s  a lso  t e s t e d  fo r  a n t i - T B M  
a n d  a n t i - R T E  a n t i b o d y  a c t i v i t y  b y  d o u b l e  l a y e r  i m m u n o -  
f l u o r e s c e n c e  on  n o r m a l  B N  a n d  L e w i s  r a t  a n d  n o r m a l  
h u m a n  k i d n e y s  a n d  j e j u n a l  m u c o s a ,  u s i n g  F I T C  r a b b i t  
a n t i - r a t  i m m u n o g l o b u l i n s  as  t h e  s e c o n d  l a y e r  24. C o n t r o l  
s l ides  we re  s t a i n e d  w i t h  n o r m a l  r a b b i t  s e r u m  a n d  t h e  
l a b e l e d  a n t i s e r a  w i t h o u t  e l u a t e ,  i n  a d d i t i o n ,  e l n a t e s  we re  
t e s t e d  for  a n t i b o d y  a c t i v i t y  to  t h e s e  a n t i g e n s  b y  i m -  
m u n o d i f f u s i o n  c o m p l e m e n t  f i x a t i o n  a n d  a g g l u t i n a t i o n .  

Results.  A n i m a l s  in  G r o u p  I r e c e i v e d  a t o t a l  of  15 to  
18 m g  m e r c u r i c  c h l o r i d e  ( M e a n - - 1 6 . 8  mg) .  Al l  a n i m a l s  in  
t h i s  g r o u p  d e v e l o p e d  v a r y i n g  d e g r e e s  of  g l y c o s u r i a  a n d  
p h o s p h a t u r i a  d u r i , g  t h e  c o u r s e  of  t h e  e x p e r i m e n t .  T h e  
s a l i ne  t r e a t e d  a n i m a l s ,  G r o u p  I I ,  s h o w e d  no  u r i n a r y  ab -  
n o r m a l i t i e s .  H e m a t u r i a  a n d  m i l d  p r o t e i n u r i a  we re  de-  
t e c t e d  in  2 5 %  of  t h e  a n i m a l s  in G r o u p  I. H e m a t u r i a  w a s  
n o t  f o u n d  in a n y  a n i m a l s  in  G r o u p  I i .  U r i n e  p r o t e i n  ex -  
c r e t i on ,  wh i l e  n o t  m a r k e d l y  e l e v a t e d  in  t h e  e x p e r i m e n t a l  
a n i m a l s ,  w a s  s i g n i f i c a n t l y  h i g h e r  t h a n  in  c o n t r o l s .  N o  

Fig. 2. hnnluliohistologic staining of renal tissue from the same 
animal with FITC rabbit anti-rat IgG. Glomerular basement 
membrane and inesangial as well as proximal tubular staining. 

d i f f e r e n c e s  w e r e  o b s e r v e d  in  s e r u m  IgG ,  C a or  t o t a l  h e m o -  
l y t i c  c o m p l e m e n t  l eve l s  b e t w e e n  t h e  m e r c u r y  a n d  sa l ine  
t r e a t e d  r a t s .  S i m i l a r l y  no  s i g n i f i c a n t  d i f f e r e n c e s  in  s e r u m  
e l e c t r o l y t e s  we re  o b s e r v e d  b e t w e e n  t h e  t w o  g r o u p s .  

F I T C  c o n j u g a t e d  s e r u m  g l o b u l i n s  o b t a i n e d  f r o m  all  t h e  
m e r c u r y  t r e a t e d  a n i m a l s  a t  sacr i f ice ,  s t a i n e d  t h e  t u b u l e s  
b u t  n o t  t h e  g l o m e r u l i  of  n o r m a l  Lewi s ,  B N  a n d  h u m a n  
k i d n e y .  N o  g l o m e r u l a r  s t a i n i n g  w a s  o b s e r v e d .  T h e  i m -  
m u n o f l u o r e s c e n t  s t a i n i n g  w a s  n o t  g r e a t l y  d i m i n i s h e d  b y  
a b s o r p t i o n  w i t h  e i t h e r  R T E  or  T B M ,  b u t  w a s  no  l o n g e r  
o b s e r v e d  b y  a b s o r p t i o n  w i t h  a c o m b i n a t i o n  of  b o t h  of  
t h e s e  a n t i g e n s .  N o  s t a i n i n g  w a s  d e t e c t e d  u s i n g  F I T C  
l abe l l ed  g l o b u l i n s  f r o m  c o n t r o l  r a t s .  A n t i b o d i e s  to  b o t h  
R T E  a n d  T B M  w e r e  d e m o n s t r a t e d  in  t h e  s e r a  of  t h e  
a n i m a l s  in  G r o u p  I wh i l e  a n t i b o d i e s  to  t h e s e  a n t i g e n s  
we re  n o t  d e t e c t e d  in  s e r a  of  c o n t r o l  a n i m a l s .  

* Supported by USPHS GRS No. 5SO1 RR 05357, USPHS No. 
HD 04024 and Grants-in-Aid. 
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Fig. 3. Staining of renal tissue with F1TC rabbit antisera to RTE. 
The immunofluoreseei~t pattern in the glomeruli and tubules is 
similar to that observed with antisera to IgG. 

The  r e su l t s  of l igh t  mic roscop ic  s tud ie s  on  m e r c u r y  
t r e a t e d  a n i m a l s  are  s u m m a r i z e d  in Tab l e  I.  H y p e r c e l -  
l u l a r i t y  a n d  inc rease  in m e s a n g i a l  m a t r i x  were  t h e  m o s t  
p r o m i n e n t  h i s to log ic  a l t e r a t i o n s  (F igu re  1). 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  t h i c k e n i n g  w a s  o b s e r v e d  in on ly  a 
few a n i m a l s  a n d  t u b u l a r  a l t e r a t i o n s  were  n o t  p r o m i n e n t .  
No  m o r p h o l o g i c  a b n o r m a l i t i e s  were  seen  in t h e  sal ine 
t r e a t e d  g roup .  

T h e  r e su l t s  of i m m u n o h i s t o l o g i c  s t ud i e s  on  t h e  m e r c u r y  
t r e a t e d  a n i m a l s  are  s u m m a r i z e d  in T a b l e  I I .  I g G  a n d  C a 
were  o b s e r v e d  in a g r a n u l a r  p a t t e r n  a long  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 s  a n d  in t h e  m e s a n g i u m  (F igure  2). 
T u b u l a r  s t a in ing ,  w h e n  p re sen t ,  w a s  seen on ly  in p r o x i m a l  
t ubu le s .  R T E  w a s  de t ec t ed  in t h e  g lomeru l i  in t h e  s a m e  
p a t t e r n  as I g G  a n d  C a. I n  add i t ion ,  R T E  w a s  p r e s e n t  on  
all p r o x i m a l  t u b u l e s  (F igure  3). G l o m e r u l a r  s t a i n ing  w i t h  
a n t i s e r a  to  R T E  w a s  m o r e  p r o m i n e n t  a f t e r  p r e t r e a t m e n t  
of the  slides w i t h  c i t r a t e  buffer .  I m m u n o f l u o r e s c e n c e  w a s  
no  longer  o b s e r v e d  a f t e r  a b s o r p t i o n  w i t h  R T E ,  b u t  w a s  
n o t  a f fec ted  b y  a b s o r p t i o n  w i t h  TBM.  A l b u m i n  a n d  f ibr in-  
ogen  were  n o t  localized in t he  k i d n e y  of a n y  an ima l s .  No  
i m m u n o f l n o r e s c e n t  depos i t s  of I g G  or  C a were  f o u n d  in 
a n y  of t he  c o n t r o l  an ima l s .  H o w e v e r  r a b b i t  a n t i s e r a  to  
R T E  s t a i n e d  p r o x i m a l  t u b u l e s  b u t  n o t  g lomeru l i  of 
con t ro l  an ima l s .  G l o m e r u l a r  e lua tes  c o n t a i n e d  r a t  IgG.  
N o  o t h e r  s e r u m  p r o t e i n s  were  de t ec t ed  in t h e  e lua tes  b y  
t h e  m e t h o d s  used.  E l u a t e s  s t a i ned  p r o x i m a l  t u b u l a r  b r u s h  
b o r d e r  b u t  n o t  g lomeru l i  of n o r m a l  h u m a n ,  B r o w n  Nor -  
w a y  and  Lewis  r a t  k i d n e y  (F igure  4). A n t i b o d y  ac t iv i ty ,  
in add i t ion ,  e lua tes  f ixed  to n o r m a l  r a t  a n d  h u m a n  j e juna l  
m u c o s a .  A n t i b o d y  a c t i v i t y  to  R T E  w a s  p r e s e n t  in t h e  
g l o m e r u l a r  e luate .  H o w e v e r ,  no  a n t i b o d y  to  T B M  w a s  
de t ec t ed  b y  t h e  m e t h o d s  e m p l o y e d  in these  s tud ies .  

Discussion.  The  effects  of m e r c u r y  on the  k i d n e y  are  
well  r ecognized  2a-34. R e n a l  les ions inc lude  p r o x i m a l  t u -  
b u l a r  a n d  F a n c o n i  s y n d r o m e  due  to  m e r c u r i a l  d iuret ics ,  

"fable I. Morphologic studies on kidneys of mercury treated animals 

No. Glomeruli Interstitinm 
Mesaug 

Cellj' matrix~ GBM~ Exudate Sclerosis 

Vessels 
Edema Fibro- Vascular 
inflam, sis Injury 

Tubules 

284 2 + 1 + 0 0 0 

310 i -}- i -]- 0 0 0 
311 1 @ 1 @ 0 0 0 

323 0 0 0 0 0 

324 0 0 0 0 0 
325 2 + 1 q- 0 1 n c 0 
327 0 0 0 0 0 
328 0 0 0 0 0 
339 2-[- 4@ 2 +  0 1-4- 
340 2 q- 3 q- 1 q- 0 0 
341 1 q- 1 + 0 0 0 
342 1 + 1 § 0 0 0 
344 2 q- 2 + 1 q- 0 0 
345 2 + 2 + 1 q- 0 0 
346 2 q- 3 q- 0 1 0 
347 2 q- 1 -~ 1 q- 0 0 

348 1 + 1 q- 0 0 0 

349 1 + 1 + 0 0 1 + 
350 1 + 2 q- 0 0 0 

353 3 @ 2 +  1 q- q- 0 

0 0 0 1 + tubular atrophy 
tubular casts 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 focal tubular 

necrosis 
0 0 0 focal tubular 

necrosis 
l q -  0 0 0 
0 0 0 severe tubular 

necrosis 
0 0 0 tubular casts 

and atrophy 

Graded by intensity 0-4 + .  
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ca lomel  a n d  a m m o n i a t e d  m e r c u r y  o i n t m e n t s  ; p ro l i f e r a t i ve  
g l o m e r u l o n e p h r i t i s  due  to m e r c u r i a l  t e e t h i n g  p o w d e r s ,  
a m m o n i a t e d  m e r c u r y  a n d  m e r c u r y  p a i n t  add i t i ve s ;  al- 
b u m i n u r i a  a n d  b a s e m e n t  m e m b r a n e  t h i c k e n i n g  due  to 
i n o r g a n i c  or  p h e n y l  m e r c u r i e s ;  a n d  t h e  n e p h r o t i c  s y n -  
d r o m e  f r o m  seed d i s in fec t an t .  T h e  a d m i n i s t r a t i o n  of mer -  
cur ic  chlor ide  to  r a t s  a n d  gu inea -p ig s  h a s  u s u a l l y  been  
assoc ia ted  w i t h  t u b u l a r  les ions 28-a0. R e c e n t l y  i m m u n e  
depos i t  d i f fuse m e m b r a n o u s  g l o m e r u l o n e p h r i t i s  a n d  seg- 
m e n t a l  a n d  focal  m e m b r a n o u s  g l o m e r u l o n e p h r i t i s  h a s  
been  o b s e r v e d  in r a t s  rece iv ing  mercu r i c  ch lor ide  4. H o w -  
ever ,  t h e  i m m u n o p a t h o g e n i c  e v e n t s  a n d  t h e  n a t u r e  of t he  
a n t i g e n  w a s  n o t  def ined.  

T h e  d e m o n s t r a t i o n  of a u t o l o g o u s  i m m u n e  c o m p l e x  
m e m b r a n o u s  n e p h r o p a t h y  in r a t s  w i t h  r ena l  t u b u l a r  
ep i the l ia l  a n t i g e n  ~,7 a n d  t h e  d e m o n s t r a t i o n  of t h e  im-  
m u n o p a t h o g e n i c  s igni f icance  of th i s  a n t i g e n  in m e m b r a -  
n o u s  n e p h r o p a t h y  ,9 h a s  s t i m u l a t e d  i n v e s t i g a t i o n s  as to  t h e  
role of t h i s  a n t i g e n  in h u m a n  r ena l  disease.  W e  h a v e  de- 
m o n s t r a t e d  an  i m m u n o p a t h o g e n i c  role for  th i s  a n t i g e n  in 
severa l  h i s to log ic  f o r m s  of g l o m e r u l o n e p h r i t i s  a s soc ia t ed  
w i t h  d iseases  w h i c h  af fec t  r ena l  t u b u l e s  5, 22, 24, 25. Severa l  
r e cen t  p u b l i c a t i o n s  h a v e  i m p l i c a t e d  t u b u l a r  b a s e m e n t  
m e m b r a n e  a n t i g e n  in t u b u l o i n t e r s t i t i a l  n e p h r i t i s  in  ex-  
p e r i m e n t a l  a n i m a l s  as well  as  in m a n  8-~s. Severa l  of t h e  
r e p o r t s  in m a n  h a v e  b e e n  a s soc ia t ed  w i t h  d r u g s  9, ~.  T B M  
a n t i g e n  a p p e a r s  to  be re l a t ed  to  species  as  well  as s t r a i n  ~6,~7. 
T h e  d e m o n s t r a t i o n  t h a t  R T E  cross  r eac t s  in m a n  a n d  r a t s  
a n d  the  f ind ing  of i m m u n o r e a c t i v e  R T E  in on ly  one  o t h e r  
a n a t o m i c  site,  t h e  sma l l  bowe l  m u c o s a  6, 7 in a d d i t i o n  to  
t h e  o b s e r v a t i o n  in h u m a n  s tud ie s  of t h e  p re sence  of im-  
m u n o c r o s s r e a c t i v e  T B M  in B r o w n  N o r w a y  b u t  n o t  in 
Lewi s  r a t s ~ ,  h a s  a ided  d i f f e r e n t a t i o n  b e t w e e n  t h e s e  t w o  
t u b u l a r  an t igens .  

Fig. 4. Staining of normal human kidney with IgG eluted from 
diseased glomeruli from diseased mercury treated rats. Proximal 
tubular staining is proniinent. No staining is observed in glomeruli. 
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DREW, Q. Jl. Med. 37, 403 (1962). 

a2 C. G. BECKER, E. L. BECKER, J. F. MAHER and G. E. SCHREINER, 
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Table If. Ilmnunohistologic studies on kidneys of mercury treated rats 

Antisera to rat 

No. IgG C s RTE Fibrinogen Albumin 
Glom. Tub. Glom. Tub. Glom. Tub. Glom. Tub. Glom. Tub. 

284 + + + + + + + + --- 0 0 0 0 
310 + + + + + + + + + 0 0 0 0 
311 + + + + + + + + + 0 0 0 0 
323 0 0 0 0 + + + 0 0 0 .0 
324 0 0 0 0 0 + + 0 0 0 0 
325 + + + + + + 0 + + 0 0 0 0 
327 0 0 0 0 0 + + 0 0 0 0 
328 0 0 0 0 0 + + 0 0 0 0 
339 + + + + + + + + + 0 0 0 0 
340 + + + + + + + + + 0 0 0 0 
341 + + + + + + + + + 0 0 0 0 
342 + + + + + + + + + 0 0 0 0 
344 + + + + + + + + + 0 0 0 0 
345 + + + + + + + + + 0 0 0 0 
346 + + + + + + + + + 0 0 0 0 
347 + + + + + + + + + + + 0 0 0 0 
348 + + + + + + + + + + + 0 0 0 0 
349 + + + + + + + + + 0 0 0 0 
350 + + + +  + + + +  + + +  0 0 0 0 
353 + + + + + + + + + + + 0 0 0 0 

+ ,  positive; + + ,  proximal tubular staining; + + + ,  diffuse staining of all tubules. 



1208 Specialia EXPERIENTIA 32/9 

Since severa l  h e a v y  metals ,  d rugs  and  toxins ,  as well  as 
o the r  factors,  such  as h e m o d y n a m i c  a l te ra t ions ,  d a m a g e  
t he  r ena l  t ubu l e s  i t  is a t t r a c t i v e  to specula te  t h a t  such  
i n j u r y  m a y  lead to release of one or more  t u b u l a r  an t igens  
resu l t ing  in a n t i b o d y  fo rmat ion .  A n t i b o d y  m a y  induce  
t u b u l a r  d a m a g e  resu l t ing  in t u b u l o i n t e r s t i t i a l  disease or 
fo rm i m m u n e  complexes  w i t h  an t i gen  in the  c i rcula t ion.  
Depos i t ion  of a n t i g e n - a n t i b o d y  complexes  m a y  resu l t  in 
an  i m m u n e  complex  g lomeru lonephr i t i s .  The  morpholog ic  
and  immunoh i s to log i c  a l t e r a t ions  a p p a r e n t l y  are r e l a t ed  
to the  n a t u r e  of t he  t u b u l a r  an t igen  or an t igens  involved .  

I n  these  s tudies ,  mercur ic  chlor ide a d m i n i s t r a t i o n  was 
associa ted  w i th  an  i m m u n e  complex  nephr i t i s  a p p a r e n t l y  
seconda ry  to depos i t ion  of R T E - a n t i - R T E  i m m u n e  com- 
plexes. A l t h o u g h  an t ibod ies  to T B M  were de tec ted  in the  

se rum of these  animals ,  t u b u l o i n t e r s t i t i a l  disease usua l ly  
associa ted  w i t h  th i s  an t i gen  was no t  p r o m i n e n t  a n d  T B M  
could n o t  be imp l i ca t ed  in  t he  pa thogenes i s  of t h e  
g lomeru la r  lesions. 

These  s tud ies  s u p p o r t  t he  hypo thes i s  t h a t  t u b u l a r  in-  
j u ry  induced  b y  mercur ic  chlor ide  m a y  be  fol lowed b y  
release of r ena l  p r o x i m a l  t u b u l a r  an t igen ,  s u b s e q u e n t  for- 
m a t i o n  of a n t i b o d y  to  th i s  an t igen ,  followed b y  f o r m a t i o n  
and  g lomeru la r  depos i t ion  of i m m u n e  complexes  of R T E -  
a n t i - R T E  resu l t ing  in a n  au to logous  i m m u n e  complex  
g lomeru lonephr i t i s .  This  e t iopa thogen ic  m e c h a n i s m  m a y  
occur  in m a n  and  m a y  also be  a fac tor  in t h e  d e v e l o p m e n t  
of severa l  cases of n e p h r i t i s  assoc ia ted  w i th  agen t s  wh ich  
p roduce  t u b u l a r  a l t e ra t ions .  The  s ignif icance of T B M  in 
th i s  s t u d y  is unclear .  

Ultrastructural  Identif icat ion of H u m a n  Tons i l  T - L y m p h o c y t e s  by  Perox idase -Conjugated  Ant i -  
H T L A  S e r u m  1 

D. SCHMITT 2, J. BROCHIER a, J. P. R]~VILLARD a a n d  J.  TI{IVOLET 2,~ 

Laboratoire d'Immunopathologie, Clinique Dermatologique, H@ital E. Herriot, F-69374 Lyon Cddex 2 (France), and 
Laboratoire d'Immunologie, I .N .S .E .R .M.  U 80 et Clinique de Nephrologie, Hdpital E. Herriot, ] -69374 Lyon Cddex 2 
(France), 25February 7976. 

Summary. A horse  a n t i - s e r u m  rende red  specific for h u m a n  T - l y m p h o c y t e s  was c o n j u g a t e d  w i t h  perox idase  and  used 
for u l t r a s t r u c t u r a l  iden t i f i ca t ion  of h u m a n  tons i l  T - lymhocy tes .  W i t h  T- and  B-en r i ched  suspensions,  v i r t ua l l y  all 
T - l y m p h o c y t e s  were label led w i t h  P o - a n t i - H T L A ,  whereas  no B-ceils were s t a ined  w i t h  th i s  conjugate .  The  labe l l ing  
was found  to  be  i r regular ly  d i s t r i bu t ed  on t he  p l a s m a  m e m b r a n e  of T-cells. Di rec t  iden t i f i ca t ion  w i th  specific Po -an t i -  
H T L A  c o n j u g a t e  conf i rm t he  u l t r a s t r u c t u r a l  charac te r i s t i c s  of t h y m u s - d e p e n d a n t  cells. 

H u m a n  T - l y m p h o c y t e s  are of ten  ident i f ied  b y  t he  for- 
m a t i o n  of rose t t es  w i t h  sheep e r y t h r o c y t e s  5 (E), a l t h o u g h  
t he  m e c h a n i s m s  and  specif ici ty  of the  b ind ing  are sti l l  un-  
clear. D e m o n s t r a t i o n  of an  an t i gen  specific for the  T-cell  
l ineage b y  us ing  specific an t i s e ra  6 provides  a new a p p r o a c h  
for e n u m e r a t i o n  a n d  cha rac t e r i za t i on  of T - l y m p h o c y t e s  
in cell suspens ions  of var ious  origins.  W e  h a v e  p r epa red  a 
horse  a n t i s e r u m  specific :for h u m a n  T - l y m p h o c y t e  a n t i g e n  
(HTLA).  Cr i ter ia  of specif ic i ty  of th i s  se rum are descr ibed  
in a n o t h e r  pub l i c a t i on  7. W e  r epo r t  here  its use for u l t r a -  
s t r u c t u r a l  s tudies  of T - l y m p h o c y t e s  a f te r  con j uga t i on  
w i t h  peroxidase .  

Material and Methods. L y m p h o c y t e  suspens ions  : tons i l s  
f reshly  o b t a i n e d  f rom ope ra t ion  were teased  w i t h  forceps 
in to  Hanks ,  washed  twice, cen t r i fuged  (20 min,  400 g, 
4 ~ on  Ficoll-I  sopaqu  e (6.3 % - 9 . 9  % final  c o n c e n t r a t i o n  ; 
dens i ty  1.080) and  washed  3 t imes.  T- and  B-en r i ched  
suspens ions  were p r epa red  b y  cen t r i fuga t ion  on Ficoll-  
I sopaque  a f te r  T-cells h a d  been  al lowed to form E rose t t es :  
T -enr i ched  cells were recovered  a t  the  b o t t o m  and  used 
a f t e r  E lysis b y  NH~C1 (0.87%, 10 min) and  B-en r i ched  
cells a t  t h e  interface.  

A n t i - H T L A  se rum:  a n t i - H T L A  serum was p r e p a r e d  
f rom a n t i - h u m a n  t h y m o c y t e  g lobul ins  ( I n s t i t u t  M6rieux, 
Lyon)  sequen t i a l ly  abso rbed  on A B  red  ceils, po lymer ized  
Ig, p l a c e n t a l  t i ssue  and  l y m p h o b l a s t o i d  cell l ines 7. Cyto-  
t ox i c i t y  t es t s  were pe r fo rmed  as p rev ious ly  describedS. 

Perox idase - labe l l ing  of a n t i - H T L A  Ig:  pe rox idase-con-  
j u g a t e d  a n t i - H T L A  (Po -an t i -HTLA)  Ig were p r epa red  
accord ing  to AVRAMEAS' t e c h n i q u e  9. L y m p h o c y t e s  were 
f ixed in 2% p a r a f o r m a l d e h y d e  (20 rain, 4~ w a s h e d  
w i th  P B S  and  i n c u b a t e d  w i th  P o - a n t i - H T L A  Ig for 3 h 
a t  37 ~ Af te r  wash ing  w i t h  PBS ,  cells were f ixed aga in  
w i t h  2% g lu t a ra ldehyde ,  washed  w i th  P B S  and  i n c u b a t e d  
w i th  G r a h a m - K a r n o w s k y  m e d i u m  for 30 ra in  a t  37~ 

Cells were washed  w i t h  tris-HC1 buffer  (0.2 M,  p H  7.6), 
pos t - f ixed  w i t h  OSO 4 1% in cacodyla te  buffer,  and  in-  
c luded in epoxy  med ium.  Sect ions  were obse rved  un-  
s t a ined  u n d e r  the  e lec t ron  microscope (Phil ips  E M  300). 

O t h e r  t e chn iques  for T- and  B-cell  iden t i f i ca t ion :  T-  
cells were also cha rac t e r i zed  b y  t he  E rose t t e  t e s t  1~ a n d  
B - l y m p h o c y t e s  b y  t h e  de t ec t ion  of m e m b r a n e  Ig (S Ig) 
w i t h  a f luoresce ina ted  a n t i - h u m a n  Ig (Behring).  I n  ad-  
d i t ion  a B - l y m p h o c y t e  and  m o n o c y t e  c o m m o n  an t i gen  
(HBLMCA) was ident i f ied  b y  m e a n  of a r a b b i t  a n t i s e r u m  
as p rev ious ly  descr ibed 7. I n  e lec t ron  microscopy  s tudies ,  
B-cells were ident i f ied  b y  reac t ion  w i th  perox idase-con-  
j uga t ed  F a b  a n t i - h u m a n  Ig ( I n s t i t u t  Pas teur ,  Paris)  ac- 
cord ing  to t he  t e c h n i q u e  descr ibed  above.  

Table I, Percent of T- and B-cells in tonsillar lymphocytes 

Anti-HTLA G rosettes Anti- S Ig 
HBLMCA 

No. of donors 47 14 40 7 
Cells • SE (%) 47.1 ~ 1.7 42.8 ~ 4.0 47.4 -c 1.8 40.7 • 5.4 

Table II. Percent of T- and B-lymphocytes in purified suspensions 

Anti- Po-anti- Anti- Po-Fab 
HTLA HTLA HBLMCA anti-Ig 

T-enriched ( % ) 91 96 4 5 
B-enriched (%) 5 3 93 90 


