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The effect of mouse se rum obtained on the 6th day after  injection of isologous aggregated 
immunoglobulin (MAAS) on prol i fera t ive  activity of spleen cells was studied in vitro. MAAS 
was shown to have a weak stimulating action on the ceils in dilutions of 1 : 40-1 : 60, with max- 
imal activity af ter  48 h; MAAS in these dilutions also potentiates the response of the cells to 
phytohemagglutinin (PI-IA) and eoncanavaltn A (Con A). The potentiating effect of MAAS on 
Con A was s t ronger ,  indicating that it acts on cells car ry ing  an F c - r e c e p t o r  for immunoglobulin 
on its surface,  on which the MAAS factor  probably acts.  The nature of the MAAS factor  and 
its possible identity with the factor  secre ted  during t rea tment  of cells with aggregated [m- 
munoglobulin in vitro is discussed.  The resul ts  agree  with the hypothesis put forward p re -  
viously that the effect of MAAS factor  on ant i tumor transplantat ion immunity may be linked 
with its mitogenie action. 
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Elucidation of the mechanisms of regulation of prol i ferat ive activity of lymphocytes,  connected with the 
presence  of recep tors  against  antigen and lectins on their  membrane  [1, 9, 12], is an important  task in immu-  
nology. In this connection it is interesting to study compounds which affect the antigen-binding receptors  of 
lymphocytes and which exert  a lect in-l ike action on them under these c i rcumstances .  It has been shown, for 
instance, that s e r u m  against heat -aggregated isologous mouse immunoglobulins (MAAS) has a marked action 
on antigen-binding receptors  of rose t t e - fo rming  cells (RFC) of the immune spleen and on transplantat ion im-  
munity [3]. 

Considering ea r l i e r  resul ts ,  in the investigation descr ibed below the action of MAAS on prol i ferat ive 
activity of spleen cells in vitro and the nature of the fac tor  contained in this s e rum were studied. 

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

The prol i fera t ive  activity of spleen cells of BALB/e  mice was investigated in the b las t - t rans format ion  
tes t  (BTT) [5]. Cells in a concentrat ion of 5 x 105 were cultured in wells in microdisks  (Falcon Plast ics  No. 
3040) at 37~ in an a tmosphere  containing 5% CO 2 with MAAS obtained as descr ibed previously [2], and with 
normal  mouse s e rum (NMS) in dilutions of 1 : 15-1 : 60. 

Phytohemagglutinin P (PHA, f rom Difco) and concanavalin A (Con A, f rom Sigma) in doses of 0.5 and 
10 gg respect ively  to 1 ml culture medium, were  used as mitogens.  The mitogens were taken in optimal quan- 
tities af ter  t i t rat ion of their  doses.  Prol i fera t ive  activity of the lymphocytes was est imated f rom incorporat ion 
of thymidine-3H, added in a dose of 0.5 #Ci per  well 16 h before the end of culture as in the method described 
i n  [6]. 

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

To study the effect of MAAS on prol i fera t ive  activity of spleen cells different doses of se ra  were added 
to them and incorporat ion of thymidine-3H into the cells was determined af ter  24, 48, and 72 h. Dependence of 
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Fig. 1. Action of MAAS on DNA synthesis in spleen cells during culture for 
48 h. 1) MAAS; 2) NMS; 3) culture medium. Abscissa,  dilution of sera;  o r -  
dinate number of counts /min  (CPM). 

Fig.  2. Potentiating action of MAAS on DNA synthesis  in spleen cells in response  
to PHA and conA. 1) Culture medium; 2)NMS (1 : 40); 3) MAAS (h 40); 4) Con A; 5) 
Con A and NMS; 6) Con A and MAAS; 7) PHA; 8) PHA and NMS; 9) PHA and 
MAAS. Abscissa ,  duration of culture of cells (in h); ordinate,  number of 
counts (x 10 -3) per  minute. 

incorporat ion of the label into cell DNA after  incubation for 48 h on the doses of se ra  tested showed (Fig. 1) 
that MAAS, in dilutions of 1 : 4 0 - 1 : 6 0 ,  increased incorporat ion of thymidine-3H into the lymphocytes.  Low dilu- 
tions of MAAS (1 : 15-1 : 20) caused a s ta t is t ical ly  significant decrease  in incorporat ion of thymidine-~H into 
the cells compared with NMS. Under these c i rcumstances  NMS also depressed cell prol i fera t ion by compar i -  
son with the culture medium. 

Maximal incorporat ion of thymidine-~H into DNA of the lymphocytes in the presence  of MAAS (1 : 40) was 
observed during thei r  culture for 48 h (Fig. 2). This difference between the experimental  and control could 
no longer be observed after  72 h. Consequently, MAAS in dilutions of 1 : 40-1 : 60, like PHA and Con A, has a 
mitogenie action on mouse spleen cei ls .  

To study whether MAAS may have a synergic  act ionon lymphocyte st imulation under the influence of T-  
cell mitogens, as has been observed in the case of the weak mitogen phorbol myr is ta te  acetate [11], in the next 
experiments  the tes t  se ra  were added together  with PHA and Con A. The resul ts  indicate that prol i ferat ion of 
the cells in response to PHA and Con A was s ta t is t ical ly  significantly increased in the presence  of MAAS in 
dilutions of 1 : 40-1 : 60 at all t imes of culture (Fig. 2). Low dilutions of the se ra  (1 : 15-1 : 20) inhibited BTT, 
and in response  to PHA, MAAS had a g rea te r  blocking effect than NMS. The experiments  with Con A also agree  
with the view that cells car ry ing  an Fc - r ecep to r  for  immunoglobulin on their  surface [12], on which the MAAS 
factor  probably acts,  a re  essential  for  the response  to this mitogen. The hypothesis that MAAS may act on 
cells car ry ing  the Fe - r ecp to r  is also supported by the resul ts  of experiments  in which Ehr l ich ' s  asci tes  ca r -  
cinoma and leukemia EL4 cells, which do not possess  this recep tor  [10], were treated in vitro by MAAS and 
then transplanted into animals or  injected into mice inochlated with tumor cells. In that case no increase  in 
prol i fera t ion of the asci tes  cells and no increase  in the morta l i ty  of the animals were observed compared with 
the control groups.  

The resul ts  of this investigation thus indicate that MAAS contains a factor  which st imulates prol i ferat ion 
of spleen cells  and potentiates their  response  to PHA and Con A. Since mainly T-ce l l s  reac t  in the BTT to 
these mitogens at these t imes,  it is logical to suppose that the MAAS factor  acts on T- lymphocytes ,  at least  
as regards  the potentiating effect. 

When the mechanism of action of this factor  on cells is studied, attention must  be paid to its nature. As 
was stated, the factor  appears  in the s e r u m  after  injection of aggregated immunoglobulins, it blocks antigen- 
binding recep tors  of immune RFC in the spleen in experiments  both in vitro and in vivo [2, 3]. This factor  
may be ei ther  an antibody against  the antigenic determinants  of immunoglobulins, modified af ter  heat aggrega-  
tion [4], or  a fac tor  of a different nature.  In this connection its affinity for immune complexes,  namely sheep 's  
red blood cells (SRBC), sensit ized by subagglutinating doses of ant ierythrocyt ic  antibodies [9] of mouse lgM 
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or IgG, was investigated. The resul ts  showed that adsorpt ion of MAAS with SRBC sensit ized by IgGrantibodies 
abolished its blocking action on recep tors  of immune RFC. Meanwhile, adsorption by immune complexes with 
IgM-antibodies did not reduce the blocking action of MAAS on receptors  of RFC. 

To rule out completely the idea that the MAAS factor  could be an [gM antibody, the test se ra  were t reated 
with 0.1 M 2-mercaptoethanol ,  which des t roys  IgM-antibodies [4]. This substance was then removed f rom the 
s e rum by dialysis against Hanks' solution for 48 h. The MAAS, af ter  this t reatment ,  was found not to have 
lost  its blocking action on immune RFC, which was the same as that of the native serum.  These facts are  
evidence against  the view that MAAS belongs to the lgM-antibodies which might be formed in mice at these 
t imes af ter  injection of isologous aggregated immunoglobulin (lAG). 

It is difficult to imagine that this fac tor  belongs to the IgG-antibodies,  for they usually appear  much la t e r  
af ter  injection of the protein.  Fur ther  evidence in support  of this view is given by the decrease  in activity of 
MAAS after  keeping for  2 weeks at 4~ whereas  antibodies in se ra  p r e se rve  their  activity for longer.  The 
MAAS factor  also evidently appears as ear ly  as 2-3 days af ter  injection of IAG, as is shown by the marked 
leukocyte-agglutinating action of MAAS on spleen cells.  Fifteen days af ter  injection of IAG into mice, when 
mainly IgG-antibodies ought to be appearing,  the s e rum contained virtually no leukoagglutinins and had no sig-  
nificant action on RPC recep tors .  The affinity of the MAAS factor  for immune complexes formed with the aid 
of [gG-antibodies thus cannot be regarded as evidence that this factor  consists  of antibodies against  lAG. in 
this connection it is interest ing to note that when cells were treated with aggregated immunoglobulin or  with 
an t igen-an t ibody  complexes in vitro [7, 8, 10] factors  with affinity for  aggregated IgG and for immune com-  
plexes were secre ted  into the culture medium. These factors  [13, 14], like the MAAS factor,  were identical 
in their  action in cer ta in  immunologic tes ts .  It is perfect ly  probable that the injected IAG interacts  with the 
surface of lymphocytes and leads to the secre t ion  of analogous factors  into the s e r u m  by these cells.  

Consequently, the resul ts  of this investigation are  evidence that a biologically active factor,  probably of 
nonimmunoglobulin nature, which blocks the antigen-binding recep tors  of immune splenic RFC, st imulates 
ceil proliferation,  and potentiates the mitogenic action of PHA and Con A on T- lymphocytes ,  may appear  in 
the se rum of animals af ter  injection of lAG. These resul ts  are  fur ther  confirmation of the previous hypothesis 
that the influence of MAAS factor  on transplantat ion immunity is linked with its mitogen-l ike action. 
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