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Spleen cel ls  obtained f rom mice on the fifth day af ter  injection of sheep'  s red cel ls  (SRBC) i r r e -  
ve r s ib ly  lose 50% of the i r  sur face  immunoglobulin r e c e p t o r s  during culture in vi t ro  for  4 h. 
On incubation of spleen cel ls  obtained on the ninth day a f te r  inject ion of the ant igenno changes 
were  observed  in the total  quantity of sur face  immunoglobulins.  Metabol ism of the antigen- 
binding r e c e p t o r s  of immune splenic lymphocytes  was studied by rose t t e  formation.  Culture of 
spleen cel ls  obtained on the fifth day af ter  injection of SRBC for  20 h showed that 70% of the 
r o s e t t e - f o r m i n g  cel ls  (RFC) were  lost. The remain ing  RFC belonged to 0-pos i t ive  lympho-  
cytes .  The ha l f - r ep lacemen t  t ime of thei r  antigen-binding r ecep to r s  was approximate ly  4 h. 
Replacement  of r e c e p t o r s  of RFC in the mouse spleen on the ninth day af ter  antigenic s t imu-  
lation takes  place at the s ame  ra te .  During culture of spleen cel ls  for 20 h no d e c r e a s e  in 
the number  of RFC was observed.  It is postulated that the d e c r e a s e  in the number  of RFC 
obtained at the peak of the p r i m a r y  immune r e sponse  may be the resu l t  of inability of the i m -  
mune lymphocytes  to synthesize  new r e c e p t o r s  or the r e su l t  of blocking the newly formed r e -  
ceptors  by a soluble fac tor  produced by immune lymphocytes  during culture in vitro.  
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Resul t s  were  obtained previous ly  to show that the antigen-binding r e c e p t o r s  of r o s e t t e - f o r m i n g  B cells  
appear ing in the spleen of mice at the peak of the p r i m a r y  immune response  are  aggregated immunoglobulins.  
Ros e t t e - fo rming  cel ls  (RFC) with r e c e p t o r s  of this s t ruc tu re  were  not found before immunizat ion or 9 days 
a f te r  injection of the antigen ( sheep ' s  red  cel ls  - S R B C )  [1, 2]. P r e l i m i n a r y  expe r imen t s  showed that agg re -  
gated immunoglobulins,  which p e r f o r m  the function of antigen-binding r ecep to r s ,  are  rapidly and i r r e v e r s i b l y  
lost by lymphocytes  when cul tured in vi t ro [4]. This  could indicate that r e c e p t o r s  of this type are  not synthe-  
sized in culture de novo but a re  evidently immune complexes  adsorbed on the surface  of the lymphocytes .  

To tes t  this hypothesis ,  the kinet ics  of immunoglobutins assoc ia ted  with the sur face  of lymphocytes  and 
the ra te  of renewal  of antigen-binding r e c e p t o r s  of RFC obtained on the fifth and ninth days af ter  immunizat ion 
with SRBC was studied in expe r imen t s  in vitro.  

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

The an t i s e r a  used were :  1) polyvalent  rabbi t  an t i se rum against  mouse immunoglobulins;  2) mono specif ic  
rabbi t  an t i s e rum against  mouse  IgM, obtained as desc r ibed  previous ly  [1]; 3) donkey antibodies against  rabbi t  
T-globulin,  purif ied on an immunosorben t  and labeled with 125I (" Medradioprepara t"  Fac tory ,  Minis t ry  of Health 
of the USSR, batch No. 1379171175), The speci f ic  radioact ivi ty  of the p repa ra t ion  was 1 pCi/gg.  
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TABLE 1. Changes in Content of Immunoglobulin on Smal l  Lymphoeytes  f rom Spleen of 
Immune Mice dur ing  Culture in vi t ro  (counts of 125I in 2 rain x 10-~; M • m) 

Time after 
immuniza- 
tion, days 

Reagent 

Normal rabbit serum 

Anti-Ig serum 

Anti-IgM serum 

Normal rabbit serum 

Anto-Ig serum 

Anti-IgM serum 

6,9~0,1 
(6,3--7,4) 

I35,4~2,3 
(126,5--144,2) 

44,1~0,7 
(39,7--48,6) 

10,3-~0,2 
(9,8--10,9) 
50,0-+0,4 
(45,8--51,2) 
12,8-+0,2 

(12.2~13,4) 

Duration of culture, h 

8,9m0,2 
(9,1--9,8) 
66.2--+0,4 
(64,8--67.6) 
30,9-+0,9 
(28,1 --33,8) 

11,4-- 0,2 
00,8--IL9) 
49,8-----0,3 
(48,7--50,8) 
20,5-+-0,3 
(19,6--21,4) 

20 

9,6"+'0,1 
(9,2--10,0) 
93,9-'- 1.9 
(88,5--99,3) 
43,3---+2,0 
(37,0--49,7) 

Legend. Resu l t s  of two or  th ree  expe r imen t s  s u m m a r i z e d  in Table;  in each sample  1-  106 
sma l l  lymphocytes  were  labeled with 125I in a di lut ion of 1 : 500. Level  of s igni f icance  

ca lcu la ted  for  P _< 0.01. 

Mice (CBA)were  immunized  in t ravenous ly  with 5.108 SRBC. The i r  f rac t ion  of smal l  sp lenic  lymphocytes  
was obtained by grad ien t  centr i fugat ion in bovine s e r u m  albumin (BSA) with a spec i f ic  g rav i ty  of 1.093 {Sigma), 
by the method of Raidt  et  al. [ 5]. The lymphocytes  were  cul tured in vi t ro  under condit ions d e s c r i b e d  p r e v i -  
ously [4].  The content of sur face  immunoglobul ins  of the lymphocytes  was e s t ima ted  by ind i rec t  rad io immune  
ana lys i s .  The ce l l s  were  f i r s t  t r ea t ed  for 45 min in the cold with one of the antiglobulin s e r a  and, a f te r  being 
washed twice with E a g l e ' s  medium (with 5% embryon ic  calf  serum) ,  they were  incubated under the condit ions 
d e s c r i b e d  above with ant ibodies  agains t  ~SI- labeled rabbi t  immunoglobul ins  in a di lut ion of 1:500. The r a d i o -  
ac t iv i ty  of the ce l l s  (1"10 ~) was counted on a Gamma s p e c t r o m e t e r  (Intertechnique).  The number  of lympho-  
cytes  containing 0 antigen was de t e rmined  by the cytotoxic tes t  af ter  incubation of the ce l l s  with anti-0 s e r u m  
and rabbi t  complement  [1]. The number  of RFC was e s t ima ted  by a modified B iozz i ' s  method [3].  

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

All the e x p e r i m e n t s  were  c a r r i e d  out on sma l l  lymphocytes  f rom mouse spleen obtained by eentr i fugat ion 
in a BSA gradient .  The p r epa ra t i ons  contained not more  than 2% of other  spleen cel ls .  The ra t io  between T 
and B lymphocytes  in the f rac t ion used was 55:45. Data  for  the change in content of immunoglobuttns on mouse 
spleen lymphocytes  dur ing cul ture  in vi t ro a re  given in Table 1. When lymphocytes  obtained f rom the spleen 
on the fifth day af ter  immunizat ion  with SRBC were used, the quantity of immunoglobul ins  bound with the cel l  
sur face  fell  by approx imate ly  50% dur ing 4 h of cult ivation.  Meanwhile, dur ing  cul t ivat ion of lymphocytes  ob- 
tained on the ninth day af te r  immunizat ion  with SRBC under the same conditions,  no changes took place  in the 
quantity of immunoglobul ins  bound with the cell .  The v iabi l i ty  of the ce l l s  r ema ined  p r a c t i c a l l y  unchanged 
during cul ture  in v i t ro  for 4 h. The co r re spond ing  control  expe r imen t s  de m ons t r a t e d  the high spec i f i c i ty  of 
the method used to de tec t  immunoglobulins.  It can accord ing ly  be concluded that a c h a r a c t e r i s t i c  feature  of 
lymphocytes  obtained at the peak of the p r i m a r y  immune r e sponse  was the r ap id  loss  of a cons iderab le  p r o p o r -  
tion of the immunoglobul ins  bound with the cel l  sur face  in vi t ro .  S imi l a r  expe r imen t s  using monospecif tc  an t i -  
IgM s e r u m  also r evea l ed  a d e c r e a s e  in the total  quantity of IgM bound with the sur face  of the lymphocytes  d u r -  
ing in vi t ro  cul ture  of ce l l s  obtained on the fifth day af ter  immunizat ion.  

To invest igate  the k ine t ics  of the ant igen-binding r e c e p t o r s  of the immune lymphocytes  the number  of 
RFC was de t e rmined  during cul ture  in vi t ro  in the p re sence  or  absence of added cycloheximide ,  an inhibi tor  of 
pro te in  syn thes i s  {Fig. 1). 

As Fig.  1 shows, in the absence of cyc loheximide  the number  of cel}s de tec tab le  in the lymphocyte cul ture  
fell  by about one half dur ing the f i r s t  4 h, af ter  which it r ema ined  constant  dur ing  the next 16 h of incubation. 
If the medium contained cycloheximide  (50 /~g/ml), the number  of RFC fell  dur ing  the f i r s t  hour of incubation 
by the same degree  as a f te r  cul ture in the absence of the reagent .  La t e r  dur ing  cul ture with cycloheximide the 
d e c r e a s e  in the number  of RFC was much g r e a t e r  than in the control ,  so that  af ter  20 h only s ingle RFC could 
be found. 
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Fig. 1. Analysis in vitro of replacement  of antigen-binding recep to r s  of 
RFC contained in mouse spleen on fifth and ninth days after immunization 
with SRBC. Abscissa,  duration of culture of small  lymphocytes in vitro 
(in h); ordinate, left, number of RFC per 103 small  lymphocytes on fifth 
day after antigenic stimulation without cycloheximide (1), in presence of 
cycloheximide (2), on ninth day after antigenic stimulation without cyelo-  
heximide (3), and in presence of cyctoheximide (4); on right, percentage 
of RFC after culture of lymphocytes in vitro for various t imes (ceils ob- 
tained on fifth day after  immunization). 

When lymphoeytes obtained on the ninth day after immunization with SRBC were cultured for 20 h no 
significant decrease  was found in the number of RFC. In this case also, cycloheximide effectively depressed 
the biosynthesig of immunoglobulin recep tors  (Fig. 1). 

The resul ts  of these experiments  indicate that at the peak of the p r imary  immune response (fifth day after 
immunization) two subpopulations of RFC, differing essential ly in the charac te r  of metabolism of their  antigen- 
binding receptors ,  are present  in the mouse spleen. As the experiments  with cycloheximide showed, about half 
of all the RFC during this period have the proper ty  of regenerat ing their antigen-binding recep tors  in vitro. 
The hal f - replacement  time was about 4 h, in good agreement  with data on replacement  of immunoglobulin r e -  
ceptors  of lymphocytes f rom normal  mouse spleen [6, 7]. The remainder  of the RFC on the fifth day after 
immunization i r revers ib ly  lost its ability to bind antigen specifically in the course of culture in vitro. This 
may have ar isen  because the recep tors  of these cells lose contact with the celt surface and no formation of 
new recep tors  takes place. This hypothesis is in agreement  on the whole with observations according to which 
an overal l  decrease  in the quantity of immunoglobulins fixed to cells is observed during in vitro culture of 
lymphocytes obtained on the fifth day after immunization. 

In the course of culture of lymphocytes in vitro no change was observed in the number of 0-positive cells. 
The number of RFC containing 0 antigen also was determined before and after 4 h of culture. Whereas before 
culture the population contained approximately equal numbers  of RFC which could be classed as T and B 
lymphocytes,  after culture for 4 h, besides a general  decrease  in the number of RFC (by approximately four 
fifths) there was an increase in the relative number of RFC containing 0 antigen. This could mean that RFC 
which i r revers ib ly  lose their  antigen-binding recep tors  belong to the class  of B lymphocytes.  

It was shown previously that a charac te r i s t ic  feature distinguishing rose t t e - fo rming  B cells appearing at 
the peak of the p r imary  immune response is the presence of antigen-binding recep tors  which can be blocked by 
antibodies against aggregated mouse immunoglobulins [1, 2]. It could accordingly be concluded that the r e -  
ceptors  mentioned above lie on the surface of the cell in an aggregated form. Receptors  with this type of 
s t ructura l  organization were not found on RFC present  in the spleen in the later  stages after immunization. 
As was demonstrated previously [4], a decrease  in the number of RFC during culture of lymphocytes obtained 
at the peak of the p r imary  immune response takes place on account of RFC react ing with antibodies against 
aggregated mouse immunoglobulins. It can be concluded f rom these resul ts  that the differences descr ibed in 
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this paper in the replacement of antigen-binding receptors of immune RFC may be the result of differences in 
the supramoleeular organization of these receptors. 

The question of the causes of the appearance of aggregated immunoglobulin receptors at the peak of the 
primary immune response and factors leading to the irreversible loss of these receptors during culture of 
lymphocytes in vitro is of considerable interest. One likely explanation, already mentioned previously [I], is 
that aggregated antigen-binding receptors are immune complexes fixed on the surface of B lymphocytes. This 
and other hypotheses are currently being tested. 
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