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Antitissue antibodies were studied by the mixed-agglutination method. The s e r a  of albino 
ra t s  with an experimental  infarct ion-l ike condi t ionwere tested. Sections of the hear t ,  skeletal  
muscle ,  and Mdney of the ra t  were  used. Fixation of antit issue antibodies on t issue sections 
of the organs was detected by means  of an indicator sys tem consist ing of tanninized sheep 's  
red cells sensi t ized with normal  ra t  s e rum globulins and t rea ted  with ant i -7-globul in  serum.  

Mixed agglutination has been used by severa l  workers  to study antibodies against surface  and int ra-  
cel lular  cell  antigens [1, 4]~ The principle of the method is that cells of a culture or t issue sect ions a re  
t rea ted  with ant iserum containing antibodies against the test  antigen. After a shor t  t ime the cells  or  t i ssue 
sect ions a re  washed with buffer to r emove  excess antibodies and then t reated with red  cells sensi t ized with 
a globulin homologous with the tes t  s e rum and t rea ted  with anti-7 -globulin se rum.  The antibodies induce 
agglutination of the sensi t ized red cells  with the cell cultures or t issue sect ions.  Some workers  have used 
cell cul tures  [2, 3, 5, 6] in the mixed agglutination method, others  histological t issue sections [8]. By the 
use of t i ssue  cul tures  it was possible to study the surface antigens of the cells,  whereas by the use of t issue 
sect ions both sur face  and in t race l lu lar  antigens can be studied. 

The object of the investigation descr ibed  below was to use the mixed-agglutination method in o rder  to 
detect antit issue antibodies. Tissue sect ions were  used to study the antitissue antibodies. The s e r a  of al- 
bino ra ts  with an experimental  infarct ion-l ike condition were tested. 

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

Histological sections were  p repa red  f rom the organs of ra ts  (heart, skeletal muscle,  Mdney). P ieces  
of the o rgans  were taken through alcohols and xylol and embedded in paraffin wax [7]. Sections 5p in thick-  
ness  were cut f rom the paraffin blocks, placed in the center  of a cover  slip, s traightened out with needles,  
and incubated at 37~ The sect ions were then dewaxed, washed with buffer solution, and the tes t  se rum 
was applied, af ter  which the specimens  were placed in a mois t  chamber  and incubated for  1 h. After incu- 
bation the excess  of tes t  s e rum was removed  by dipping the cover  slips with the sect ions ver t ica l ly  in a 
beaker  containing buffer.  Phosphate buffer,  pH 7~ was used for all manipulations. 

The indicator sys tem was p repared  f rom sheep 's  red cells.  A 2% suspension was prepared  f rom 
thr ice -washed  red  cells. The suspension was mixed with an equal volume of 1:20,000 tannin solution. Tan-  
ninization was ca r r i ed  out at room tempera tu re  for 10 min, af ter  which the red cells were washed 3 t imes 
and made up to their  original  volume. The resul t ing suspension of tanninized red cells  was mixed with an 
equal volume of the globulin fract ion of normal  ra t  s e rum with a protein concentrat ion of 3 mg/ml .  The 
mixture  was incubated for 30 min at room tempera ture ,  after  which the sensi t ized red cells  were  washed 
3 t imes with buffer and resuspended to a concentrat ion of 0.5%. Equal volumes of this suspension and of 
rabbit  ant iserum against ra t  globulins in a dilution of 1:10 were mixed and incubated for 30 min at room 
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Fig. 1. Pos i t ive  mixed-agglut inat ion Fig. 2. Negat ive mixed agglutination 
reac t ion :  many  adherent  r ed  ce l l s  reac t ion:  so l i t a ry  red ce l l s  of indi-  
of indicator  s y s t e m  on sect ion of r a t  ca tor  s y s t e m  on sect ion of r a t  hea r t  
h e a r t  t i s sue  (256x). t i s sue  (256• 

t e m p e r a t u r e .  The red  cel ls  agglutinated into smal l  c lumps.  The agglutinated e ry th rocy te s  were  washed 3 
t i m e s  with buffer  and resuspended  to 0.5% concentrat ion.  This was the final indicator  s y s t e m  as used in the 
exper imen t s .  

As the control  pa ra l l e l  with the complete  indicator  sys t em,  the s e p a r a t e  components  were  used, such 
as tanninized red  ce l l s  only or  tanninized red  ce l l s  t r ea t ed  with ra t  globulins but not t r ea t ed  with a u t i - ~ -  
globulin s e rum.  

The p r e p a r e d  indicator  s y s t e m  was p laced  at the bot tom of the well  on a slide. A c o v e r s l i p w i t h a s e c -  
t ion was p laced  above the well  with the sect ion face downward. The cove r s l ip  was s m e a r e d  with pe t ro la tum 
at the edges and the slide was then turned over  so that  the indicator  s y s t e m  covered  the section.  The spec i -  
mens  thus fo rmed  were  incubated for  1 h. At the end of th is  t ime  the indicator  s y s t e m  had sett led,  cover ing  
the sect ion.  After 1 h the spec imens  were  taken f rom the incubator,  the s l ides  were  turned with the cove r -  
s l ips  face upward,  and they were  examined under  the m i c r o s c o p e .  A s t rongly  pos i t ive  reac t ion  was c h a r a c -  
t e r i zed  by comple te  cover ing  of the sec t ion  with red  ce l l s  (Fig. 1). Moderate  cover ing  of the sect ion with 
r ed  ce l l s  was a s s e s s e d  as 2+, and sl ight  cover ing  as 1+. The highest  dilution of the s e r u m  giving a reac t ion  
of 1+ was taken as the t i t e r .  If only isola ted cel ls  of the indicator  s y s t e m  rema ined  on the sect ion,  the r e a c -  
tion was r ega rded  as negat ive (Fig. 2). The w r i t e r ' s  modif ica t ion of the mixed-agglu t ina t ion  method is that 
pa ra f f in  t i s sue  sec t ions  were  used, and the indicator  s y s t e m  consis ted of tanninized sheep ' s  r ed  ce l l s  s ens i -  
t ized with r a t  globulin and t r e a t ed  with rabbi t  an t i se rum against  r a t  T -globulin.  

EXPERIMENTAL RESULTS 

The sera of 63 rats with an experimental infarct-like condition were studied at various times after 
ligation of branches of the left coronary artery, and the sera of 20 normal rats were studied as the control. 

The greatest number of positive reactions was observed when the sera of experimental animals killed 
from Ii to 15 days after production of the experimental infarct were tested. Of the 63 sera tested 30 (47.770) 

gave positive results. 

All the sera tested were studied in parallel by the passive hemagglutination (PHT) and complement- 

fixation (CFT) tests. 

The l a r g e s t  n u m b e r  of pos i t ive  resu l t s  was obtained by  the use  of the mixed-agglu t ina t ion  method,  
while the PHT and CFT gave approx imate ly  equal numbers  of posi t ive resu l t s ,  namely  31.25 and 30.7%, 
respec t ive ly .  The antibody t i t e r s  both in the PHT and CFT, m o r e o v e r ,  were  lower  than in the mixed aggiu- 
t inatic~ react ion.  The t i t e r  of hemagglut inat ing ant thear t  antibodies in the s e r u m  reached  a dilution of 1: 
1280, c o m p a r e d  with 1:40 for  complement - f ix ing  antibodies and 1:1600 for  antibodies detected by the mixed  
agglutination method.  

To ve r i f y  the organ speci f ic i ty  of the ant i t i ssue  antibodies studied, bes ides  sec t ions  f r o m  the n o r m a l  
r a t  hear t ,  sec t ions  f r o m  ra t  ske le ta l  musc l e  and kidney, which have common  antigenic de te rminan t s  with 
hea r t  ant igens,  a lso  were  used. The use  of these  control  sec t ions  showed that f ixation of globulin adsorbed  
on the cel ls  of the indicator  s y s t e m  was pa r t i cu l a r ly  ma rked  on sect ions  of the hea r t  and l e s s  m a r k e d  on 
sec t ions  of the kidney and skele ta l  musc le ,  thus indicating the re la t ive  organ speci f ic i ty  of the ant i t issue 
antibodies studied. Exhausted s e r a  gave a negat ive mixed agglutination react ion.  
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Of the  20 n o rm a l  r a t  s e r a ,  an t ihear t  antibodies were  found in 4 in t i t e r s  of 1:10-1:100, whe reas  no 
ant ihear t  antibodies could be found in these  r a t s  by  the PHT or CFT. The d i scovery  of an t ihear t  antibodies 
in the s e r u m  of the no rm a l  an ima l s  is  evidence of na tu ra l ly  occur r ing  ant iorgan antibodies.  

The method used  thus enabled the f ixat ion of an t ihear t  antibodies on myoca rd ia l  t i s sue  sec t ions  to be  
detected.  Fixat ion of h e a r t  t i s sue  cel l  antigens with ant ihear t  antibodies was achieved by  means  of an indi-  
ca to r  s y s t e m  consis t ing of s h e e p ' s  red  ce l l s  t r ea t ed  in the appropr ia te  way. Mixed agglutination enabled 
ant i t i ssue  antibodies agains t  o rgan - spec i f i c  antigens located within the ce l l s  to be  demons t ra ted ,  for  t i s su e  
sec t ions  were  used in the expe r imen t s .  When sect ions a re  cut ,ce l l  s t r u c t u r e s  a re  dis turbed and the i n t r a -  
ce l lu lar  components ,  which a re  concerned  with o rgan- spec i f i c  antigens,  a r e  exposed.  Since the method 
desc r ibed  enabled ant i t i ssue  antibodies to be  detec ted  in suff icient ly high t i t e r s ,  i t  can be used to detect  
antibodies appear ing  dur ing autosensi t izat ion,  which cha rac t e r i s t i c a l l y  give a compa ra t i ve ly  weak immune  
response .  

It can be  concluded f r o m  the facts  desc r ibed  above that the mixed-agglut ina t ion  method enables  ant i -  
t i s sue  antibodies to be  found in the s e r a  of n o r m a l  an imals  and it is a valuable method for  the study of f ixa-  
t ion of ant iorgan antibodies.  
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