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Sera of man and animals were found to contain two factors  giving opposite effects on the formation of 
precipitation lines during react ions between se ra  and t issue extracts  in agar gel: one factor  precipi tates  
t issue factor  in agar,  while the other,  under certain conditions, prevents  this p rocess .  

The format ion of precipitation lines and bands during investigation of the antigenic s t ructure  of t issues 
by Ouchter lony 's  double gel-diffusion method can take place not only by reaction between antibodies and 
antigens, but also as a resul t  of nonimmunologic react ions.  It has been shown [1], for instance, that during 
counter diffusion in agar  gel of nucleic acids, histones, and certain other proteins,  f rom one to six prec ip i ta -  
tion bands a re  formed.  

Interaction between common globulin fract ions of human and animal se ra  and extracts  from their 
t issues and also some factors  influencing this interaction were studied in the present  investigation. 

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

Saline extracts  were made up at the rate  of 1 g t issue to 3 ml physiological saline. The t issues were 
t r i tura ted in a mor t a r  with a glass  pestle or  in a blender.  The homogenates were centrifuged a~ 6000 rpm 
for 20 min. The res idues  were  discarded and the supernatant t reated with merthiolate (1- 10,000). Some 
of the extracts  were lyophilized. Sera were  obtained from immune and intact rabbits ,  adult Wistar  ra ts ,  and 
healthy persons  from a blood-transfusion station. Globulin fract ions were isolated from the  se ra  by semi-  
saturation with ammonium sulfate. The gel-diffusion reaction was ca r r i ed  out in a micromodif icat ion [2]. 
Agar for the react ion was made up in physiological saline (except where specially mentioned). Immuno-  
e lec t rophores is  was ca r r i ed  out in an agar gel made up in phosphate buffer, pH 7.0, at a potential gradient 
of 5.5 V /cm.  

E X P E R I M E N T A L  R E S U L T S  

A comparat ive study of antigens of human and mouse leukemic t issues  showed that during counter-  
diffusion in agar  gel of extracts  f rom spleen, l iver ,  kidney, or lung of persons  dying from injury or  f rom 
leukemia, against general  globulin fract ions from se ra  of rabbits immunized with t issue extracts  f rom 
mice with leukemias,  a precipitat ion line or  band was formed. However, an identical line was also formed 
by react ion between globulin fract ions of nonimmune rabbit,  rat ,  and human se ra  and t issue extracts  of 
rabbits ,  ra ts ,  mice,  and man (Fig. 1). 

The wr i t e r  has previously shown that some antigens may have an inhibitory action in the gel-diffusion 
react ion on other antigens if they are  placed in neighboring wells [3]. A s imilar  phenomenon was found in 
the present  investigation. When working with human se ra  and t issue extracts  in neighboring wells, it was 
observed that the se ra  could inhibit the formation of precipitation lines due to react ion between the serum 
globulin fract ions and t issue extracts .  As shown in Fig,  2 the react ion was suppressed even if human t issue ex- 
t r ac t s  were  poured into the bottom well, physiological saline into the two lower side wells, and into the top well, 
and human serum into the two upper side wells.  Inhibition of the react ion could also be produced by 
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Fig .  1. React ion between r abb i t  s e rum 
globulin and e x t r a c t s  of human and r a t  
t i s s u e s .  Central  wel l s  contain r abb i t  
se rum globulin; R L - r a t  l i v e r  ex t rac t ;  
HS-- human spleen  ex t r ac t .  

F ig .  2. Inhibi tory  act ion of wt~ole s e r a  on f o r -  
mation of p rec ip i t a t ion  band. Central  wel ls  
contain rabb i t  se rum globulin; P S - p h y s i o -  
logica l  sa l ine;  H S P - h u m a n  spleen ex t rac t ;  
HSE-- human se rum o 

F ig .  3. Compar i son  of e l e c t ropho re t i c  mobi l i ty  
of s e r u m  p rec ip i t a t i ng  fac tor  and r abb i t  immune 
globulin during i m m u n o e l e c t r o p h o r e s i s .  Top 
well  contains r abb i t  an t i s e rum aga ins t  human 
se rum pro te ins ;  bot tom well  contains  rabb i t  
s e rum globulins;  top gut te r  contains  human 
se rum;  bottom gut te r  contains  human spleen 
ex t r ac t .  

t r e a t m e n t  of the s e rum globulins with equal volumes 
of whole s e r a  f rom which these  globulins had been 
r emoved .  The inhibi tory  act ivi ty  of the s e r a  depended 
on the concent ra t ion  of t i s sue  fac to r  in the t i s sue  
ex t rac t s~  If up to 25 mg lyophi l ized  human spleen 
powder  was d i s so lved  in 1 ml d i s t i l l ed  wa te r ,  c o m -  
ple te  inhibit ion of the r eac t ion  by the s e r a  was ob-  
s e rved .  With a fu r the r  i n c r e a s e  in concent ra t ion  of 
t i s sue  fac to r  in the solut ions ,  inhibit ion was e i ther  
absent  or  incomple te .  Whole s e r a ,  l ike  the i r  globulin 
f r ac t ions ,  s t a r t e d  to r e a c t  t hemse lves  with these  
ex t r ac t s ,  fo rming  a p rec ip i t a t ion  l ine  or  band. The 
r e s u l t s  suggest  that  whole s e r a  contain a s tab i l i z ing  
fac to r  which, under ce r t a in  condit ions,  can p reven t  
the fo rmat ion  of p r e c i p i t a t e  in agar  gel during coun te r -  
diffusion of t i s sue  e x t r a c t s  and serao 

P rec ip i t a t i on  l ines  or  bands appear ing  during 
in te rac t ion  between se rum p rec ip i t a t i ng  fac tor  and 

t i s sue  e x t r a c t s  d i f fe red  f rom l ines  a r i s i n g  as  a r e s u l t  of in te rac t ion  between ant ibodies  and ant igens .  This 
was seen mos t  c l e a r l y  when t i s sue  ex t r ac t s  were  poured  into the top and bottom p e r i p h e r a l  wel l s ,  the 
four s ide  wel l s  w~re lef t  empty,  and s e r u m  globulin was poured  into the cen t ra l  wel l .  With this a r r a n g e -  
ment  of the r eac t ion ,  one wide p rec ip i t a t i on  l ine was fo rmed  opposi te  each well  with ex t r ac t s ,  curving 
around the empty wel l s  and joining together  to fo rm a comple te  e l ipse  (Fig. 1). 

A s e r i e s  of expe r imen t s  was c a r r i e d  out to study the effect  of individual  buffer  solut ions on the 
cou r se  of this  r eac t ion .  Fou r  p rec ip i t a t ion  l ines  were  found to be fo rmed  in agar  made up in phys io logica l  
sa l ine  o r  phosphate  buffer ,  pH 7.0. A v i s ib le  p r e c i p i t a t e  was absent  o r  i l l  defined if the aga r  was made 
up in v e r o n a l - m e d i n a l  buffer ,  such as is  usua l ly  used  in immunoe lec t rophore t i c  expe r imen t s  (pH 8.6, ionic 
s t rength  0.025 o r  0.05). 

The e l ec t ropho re t i c  mobi l i ty  of the s e rum prec ip i t a t ing  fac tor  was s tudied in immunoe lec t rophore t i c  
expe r imen t s .  The aga r  for  these  expe r imen t s  was made up in phosphate buffer ,  pH 7.0. The r e s u l t s  showed 
that  the zone of mig ra t ion  of this  f ac to r  l i e s  much n e a r e r  to the anode than that of immune ~/-globulins 
(Fig~ 3). These  r e s u l t s  ind ica ted  that  the s e rum p rec ip i t a t i ng  fac to r  is  not an antibody. 

A study of the phys icochemica l  p r o p e r t i e s  of s e r u m  and t i s sue  f ac to r s  pa r t i c ipa t ing  in p r ec ip i t a t e  
fo rma t ion  was  not among the ob jec t s  of this  inves t iga t ion .  All that  was noted was that  the s e r u m  p r e -  
c ip i ta t ing  fac to r  r e t a i n s  i t s  ac t iv i ty  if  kept  in a r e f r i g e r a t o r  at  4 ~ for  s e v e r a l  months;  t i s sue  fac to r  is  
inac t iva ted  under  these  condit ions within 5-7 days .  

The r e s u l t s  of this  inves t iga t ion  can be s u m m a r i z e d  by saying that  two f ac to r s  we re  found in  the 
s e r a  of man and an ima l s  which had opposi te  effects  on the p r o c e s s  of fo rmat ion  of the p rec ip i t a t ion  l ine  
during in t e rac t ion  with t i s sue  ex t r ac t s :  one fac to r  can p r ec ip i t a t e  t i s sue  fac to r  in agar ,  the o ther  p reven t s  
this  p r o c e s s  under  ce r t a in  condi t ions .  
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It  may be that  the physiological  functions of the individual f ac to r s  of this complex are  not in te rcon-  
nected in vivo, although it  can be postulated that the stabil izat ion phenomenon as descr ibed  above in agar  
gel also takes place in vivo. Under no rma l  conditions this p roce s s  is not accompanied by the fo rmat ion  
of p rec ip i t a t e s  and it p lays  a definite ro le  in the stabil izat ion of s e rum prote ins  while they r eac t  with c e r -  
tain substances  enter ing the blood s t r e a m  af te r  cell destruct ion.  Under pathological  conditions c h a r a c -  
t e r i zed  by the entry of an excess  of t i s sue  fac tor  into the blood s t r e am,  equi l ibr ium between them and the 
s e rum fac to r s  is  dis turbed,  leading to the format ion  of p rec ip i ta tes  in the blood or  on the sur face  of 
the ce l l s .  
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