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A natura l ly  occur r ing  antiglobulin factor  against  the F a b - f r a g m e n t  of homologous IgG, con-  
tained in the rabbi t  and human blood s e r u m  and T-globulin p repara t ions ,  was shown by ge l -  
f i l t ra t ion on Sephadex G-200 to have a molecu la r  weight of about 250,000 daltons.  In man this 
factor  does not p a s s  through the placenta  in no rma l  pregnancy.  Despi te  d i f fe rences  in the 
phys icochemica l  and ef fec tor  p r o p e r t i e s  of 7S IgG and prote in  with homoreac tan t  act ivi ty,  the 
l a t t e r  has  the specif ic  antigenic de te rminan t s  of IgG. These  observa t ions  suggest  that a c o m -  
plex of IgG with another  prote in  or  nonprotein compound p o s s e s s e s  homoreac tan t  p rope r t i e s .  
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Homoreac tan t s  (or agglutinators)  a re  natura l ly  occur r ing  antiglobulin fac to r s  which in te rac t  se lec t ively  
with the F a b - f r a g m e n t s  of homologous IgG obtained by the aid of va r ious  proteolyt ic  enzymes  or cyanogen 
bromide  [3, 7, 9, 12, 14, 16, 17, 20]. These  fac to r s  may  be found in the composi t ion of f rac t ions  of s e rum 
IgG f rom mos t  healthy pe r s ons  [7, 9, 14, 17], r abb i t s  [12, 16, 20], and p r i m a t e s  [3]. It has  been suggested 
that homoreac tan t s  a re  autoantibodies against  in ternal  antigenic de te rminan t s  of isologous IgG, which are  
demasked  in the p r o c e s s  of i ts  ca tabo l i sm [6, 7, 12]. This  hypothesis  has  not so far  r ece ived  d i rec t  e x p e r i -  
mental  proof  [1]. Ser ious  doubts about whether  the homoreac tan t s  a re  in fact antibodies a ro se  af ter  it was 
shown that purif ied rabbi t  IgG antibodies against  a s imple  de te rminan t  group p o s s e s s  homoreac tan t  ac -  
t ivity and re ta in  the abili ty to in te rac t  with pepsin  F a b - f r a g m e n t  a f t e r  blocking of the act ive cen te r s  of the 
antibodies by hapten [10]. 

Some immu:aochemical  p r o p e r t i e s  of homoreac tan t s  were  studied in this invest igat ioa.  

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

The sources  of the homoreac tan t  were  normal  r abb i t  s e r u m  and also p repa ra t ions  of r abb i t  (Serva) 
and human (donors '  an t imeas l e s  "/-globulin, batch 36-1, Moscow Insti tute of Epidemiology and Microbiology,  
Min is t ry  of Health of the RSFSR) T-globulins.  Blood s e r u m  f rom mothe r s  af ter  a normal  pregnancy  and 
neonatal  co rd  blood a lso  were  used for  de te rmina t ion  of the homoreac tan t .  

Pur i f ied IgG f rom hyper immune  rabbi t  s e r u m  against  sheep ' s  red ce l l s  and its peps in  F a b ' - f r a g m e n t  
were  obtained as desc r ibed  ea r l i e r  [10]o To obtain the F(ab ' )2- f ragment  f rom human s e r u m  against  Rh(D)- 
factor ,  the globulin f ract ion was f i r s t  isolated by precip i ta t ion  with ammonium sulfate (40 '~c saturation),  the 
prote in  was  hydrolyzed with pepsin,  and the digest  was  then f ract ionated by the method  descr ibed  in [4]. 

Rabbi t  and human homoreac tan t s  against  pepsin Fab '  [or F(ab ' )2] - f ragments  were  de te rmined  by the 
pass ive  hemagglut inat ion test .  Sheep 's  red  ce l l s  sens i t ized  with Fab - f r agmea t ;  f rom rabbi t  antibodies a -  
gainst  this  antigen [10l and Rhesus -pos i t ive  human r ed  ce l l s  sens i t ized with F(ab ' )2 - f ragment  of antibodies 
f r o m  human blood s e r u m  against  Rh(D)-factor  [17] were  used. P r e p a r a t i o n s  for de terminat ion  of the homo-  
r eac tan t  were  f i r s t  adsorbed  by nonsensi t ized r ed  cel ls .  
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Fig. 1. Chromatography of 
rabbi t  s e r u m  and p r e p a r a -  
tions of r abb i t  and human 
T-globulin on Sephadex G-200 
and distr ibution of h o m o r e -  
actant act ivi ty in f rac t ions .  
Absc i ssa ,  volume of eluate 
(in ml) ; ordinate:  left  - op-  
t ical  densi ty at 280 nm; r i g h t -  
t i t e r  of homoreac t aa t  pe r  
m i l l i g r a m  prote in  in pass ive  
hemagglut inat ion tes t .  a) R a b -  
bit se rum;  b) rabbi t  T-globu-  
lin; c} r e c h r o m a t o g r a p h y  of 
f ract ion f rom p repa ra t ion  of 
r abb i t  T-globulin with homo-  
r eac t an t  act ivi ty;  d) human T- 
globulin. 1) Optical density at 
280 nm; 2) homoreac tan t  ac -  
t ivity; 3} bovine ca ta lase  (op- 
t ica l  density at 280 nm). 

The molecu la r  weight of the factor  with homoreac tan t  p rope r t i e s  
was de te rmined  by ge l - f i l t ra t ion  on Sephadex G-200 (2.2 • 130 cm),  
equi l ibrated with 0.15 M NaC1 solution. 

To obtain the immunosorben t  goat antibodies against  rabb i t  7 -  
blobulin (Calbiochem) were  fixed on Sepharose  2B act ivated by cyano-  
gen b romide  (Pharmacia) .  Serologic analys is  showed that the a n t i -  
bodies were  d i rec ted  against  the antigenic de te rminan ts  of the F c - s i t e  
of rabb i t  IgG. 

The concent ra t ions  of IgG, IgM, and IgA in human blood s e r u m  
were  de te rmined  by rad ia l  immunodiffusion [5]. 

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

Determinat ion of homoreac tan t  against  pepsin F a b - f r a g m e n t  in 
f rac t ions  of rabb i t  s e r u m  prote ins  obtained by ge l - f i l t ra t ion  on Sepha- 
dex G-200 showed that  the factor  agglutinating red  ce l l s  sensi t ized with 
F a b ' - f r a g m e n t  appea r s  in the second peak of prote ins ;  f rac t ions  in the 
ascending port ion of this peak had the highest  act ivi ty (Fig. la) .  On 
chromatography  of p repa ra t ions  of human and rabbi t  IgG on Sephadex 
G-200, bes ides  the bas ic  7S-component,  a heav ie r  ma t e r i a l  was  found. 
Frac t iona l  ana lys is  of the homoreac tan t  content showed that the peak 
of its activity did not coincide with the 7S IgG peak but cor responded  
to ma te r i a l  eluted f rom the column before  the peak of isologous IgG 
(Fig. lb ,  d). By using bovine ca ta lase  as m a r k e r ,  peaks  of the f r ag -  
ment  and homoreac tan t  were  found to coincide a lmos t  comple te ly  (Fig. 
lb) and, consequently,  the molecu la r  weight of the prote in  with homo-  
reac tan t  activity was about 250,000 daltons. To purify this prote in  
m o r e  comple te ly  f rom 7S IgG, the homoreac tan t -conta in ing  f rac t ions  
f rom the p repa ra t ion  of rabb i t  IgG were  concent ra ted  by u l t ra f i l t ra t ion  
through a Diaflow PM-10 (Amicon) m e m b r a n e  and again passed  through 
the Sephadex G-200 column. As a r e su l t  of r e c h r o m a t o g r a p h y  the 
specific act ivi ty of the homoreac tan t  was increased  substantial ly (Fig. 
lc ) ,  a r e su l t  that could be at t r ibuted mainly to the more  comple te  l i be r -  
ation of the factor  f rom 7S IgG. Meanwhile no prote in  peak c o r r e s p o n d -  
ing to the peak of homoreac tan t  activity could be found, probably b e -  
cause  of the ve ry  low concentra t ion of homoreac tan t  in the blood s e rum 
[20]. 

Despite  the fact  that the protein with homoreac tan t  activity dif-  
fered in i ts  molecu la r  weight f rom 7S IgG, it had the cha rac t e r i s t i c  
antigenic fea tu res  of IgG. The use  of immunosorben t  with antibodies 
against  the F c - s i t e  of the rabb i t  IgG molecule  showed that  about 95 % 
of the prote in  contained in the rabbi t  IgG prepara t ion  was bound with 

the immunosorbent ,  and at the same t ime ,  all the homoreac tan t  contained in the sample  was  bound. The 
specif ic i ty  of adsorpt ion of the homoreac tan t  was a s s e s s e d  by pass ing the p repara t ion  of human IgG through 
the above-ment ioned  immunosorbent .  No percep t ib le  adsorpt ion of prote in  or  loss  of homoreac tan t  activity 
took place.  

Substantial  d i f fe rences  in the p r o p e r t i e s  of IgG and the prote in  with homoreac tan t  act ivi ty  were  found 
by a study of the p rope r ty  of human homoreac tan t  to pa s s  through the placenta.  The r e s u l t s  showed that 
human IgG of all  subc las ses  except  IgG 2 normal ly  pass  through the placenta  [4, 19]. However,  in the case  
of no rma l  pregnancy,  no homoreac tan t  could be found in any of the newborn infants studied, despi te  the 
p re sence  of this factor  in all  the mothe r s .  These  d i f fe rences  we re  obse rved  desp{te c lose  ag reemen t  b e -  
tween the IgA leve ls  in the m o t h e r s  and the p r e sence  of only t r ace  amounts of IgM. 

The r e s u l t s  desc r ibed  above indicate that homoreac tan t s  have antigenic m a r k e r s  belonging to IgG, 
but they differ  f rom it in their  higher molecu la r  weight and their  inability to pass  through the p lacenta  (in 
the case  of human homoreactant ) .  Two hypotheses  may  be put forward  regard ing  the nature  of the protein 
posses s ing  homoreac t an t  act ivi ty.  F i r s t ,  IgGs with an unusual ra t io  between their  polypeptide chains,  a r i s -  
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ing de novo in the process  of assembly of the IgG molecule in the plasma cells, may possess homoreactant 
properties;  second, the possibility cannot be ruled out that IgG dimers or complexes of IgG with other pro- 
teins, arising in the bloodstream, are characterized by homoreactant activity. The property of IgG to form 
dimers spontaneously on account of no,covalent interactions has been clearly proved experimentally [11]. 

Further investigation of the structure of homoreactants and the mechanism of their reaction with the 
Fab-fragment is of considerable interest,  because of the accumulation of increasing evidence of the role of 
these antiglobulin factors in local and generalized inflammatory reactions and in the no,specific regulation 
of the immunologic reactivity of the organism [1, 2, 11, 13, 15]. 
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