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Lengthening of the life span of the population of an t ibody-forming  cel ls  was obse rved  in a cul ture  of 
lymph gland t i s sue  and was due to the longer  p r e se rva t i on  of the pool of young, ac t ive ly  dividing f o r m s  
under the conditions of cult ivation.  

Inves t igat ions  [5, 6, 9] have shown that  antibody fo rmat ion  in lymph gland t i s sue  cul t ivated in v i t ro  
continues much  longer  than in the intact  o rgan i sm.  This  r e su l t s  f rom the longer p e r s i s t e n c e  of the popula-  
tion of ant ibody-producing cel ls .  

The object  of this invest igat ion was to de te rmine  whether  the m o r e  prolonged antibody fo rma t ion  in 
cul ture  takes  place  through an i nc rea se  in the life span of di f ferent ia ted p l a sma  cel ls  or  through the m o r e  
proIonged pro l i fe ra t ion  of these  ce l l s  [5, 10]. 

EXPERIMENTAL METHOD 

Rabbi ts  weighing 2-2.5 kg were  immunized  by two subcutaneous injections of crude dipther ia  toxoid 
in doses  of 130 Lf into the heel at  in te rva l s  of 30 days.  Some of the rabb i t s  we re  sac r i f i ced  24 h a f t e r  r e -  
immunizat ion;  the reg iona l  popli teal  lymph glands were  r emoved ,  and f r agmen t s  of them (measu r ing  3 • 3 
mm) placed in revolving tubes with Eag le ' s  medium with the addition of 20% homologous s e r u m  and an t i -  
b iot ics .  The tubes were  kept  at 37 ~ The medium was changed every  3 days. At va r ious  t imes  of cu l t iva-  
tion p ieces  were  r e m o v e d  for  his tological  t r ea tmen t  (5 p ieces  at  each time)~ Pa ra l l e l  invest igat ions were  
made  of 4 regional  popli teal  lymph glands f rom control  r abb i t s  which had been immunized  twice. T h e l y m p h  
glands were  fixed and embedded in paraff in  wax by Sa in t e -Mar i e ' s  method [1]. Ser ies  sect ions were  stained 
with methyl  g r e e n - p y r o n i n e ,  and exanained by the d i rec t  l uminescence - se ro log i c  method for antigen and by 
the indi rec t  method s imul taneous ly  for specif ic  antibodies and nonspecif ic  (to the pa r t i cu la r  antigen) immune 
globulins [1]. The gene ra l  morpholog ica l  p ic ture  was a s s e s s e d ,  and the number  of ce l l s  producing specif ic  
and nonspecif ic  immune globulins per  equal a r e a  of sect ion through the lymph gland was de te rmined .  Types  
of p l a s m a  ce l l s  producing antibodies and nonspecif ic  immune globulins we re  identified. On the ba s i s  of 
identif icat ion of not l e s s  than 200 ce l l s  f rom each lymph gland or  its f r agmen t  the i r  fo rmula  was es tab l i shed  
or  the ra t io  of hemocytob las t s  to juvenile  and juvenile to m a t u r e  p l a s m a  cel ls  was de te rmined  sepa ra t e ly .  

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

Cel ls  producing antibodies and nonspecif ic  immune globulins were  found in the regional  lymph glands 
of control  r abb i t s  which had been immunized  and re imrnunized,  pr incipal ly  in the reg ion  of the m e d u l l a r y  
cords  in the medu l l a ry  zone. Luminescen t  cel ls  were  located singly or  in groups  (usually a m ix tu r e  of ce l l s  
producing specif ic  and nonspecif ic  immune  globulins was found in each group). Before  immunizat ion ,  no 
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Fig. 1. Fig, 2. Fig. 3. 

Fig. 1. Ratio between hemocytoblasts and juvenile plasma cells in population of antibody-synthesizing cells 
from regional lymph glands of immunized and reimmunized rabbits in the intact organism (1) and in tissue 
culture (2). Abscissa, days after  reimmunization; ordinate, percentage of hemocy~oblasts relat ive to juve- 
nile plasma cells. 

Fig. 2. Ratio between juvenile and mature plasma cells in population of antibody-synthesizing cells from 
regional lymph glands of immunized and reimmunized rabbits in the intact organism (1) and in tissue cul- 
ture (2). Abscissa, days after reimmunization; ordinate, percentage of juvenile plasma cells relat ive to 
mature.  

Fig. 3. Groups of antibody-containing cells in marginal areas of piece of lymph gland 4 days after beginning 
of cultivation in vitro. Coons' method, 20 x .  

antibody-containing cells were found. They f i rs t  appeared on the 2nd day. They increased in number to 
reach a maximum by the 4th day (several thousands of cells per section), becoming much less numerous on 
the 5th day (hundreds of cells per section). On the 9 th- l l th  days, only single antibody-containing cells could 
be seen. The formula of these cells (Figs. 1, 2) showed a successive replacement of hemocytoblasts by 
juvenile, and eventually by mature plasma cells from the early to the latter periods after reimmunization. 
When considering the dynamics of the total number of cells in this population it must be remembered that 
practically all plasma cells proceed into the mature stage not later  than 5 days after reimmunization. A 
few cells containing nonspecific immune globulins were also observed before reimmunization (mostly ma-  
ture forms). Their  number increased 24 h after reimmunization on account of the appearance of juvenile 
forms. In the later  stages the dynamics of the total number and population composition of the  plasma cells 
containing nonspecific immune globulins corresponded to the dynamics of the antibody-containing cells. 

Extensive degenerative changes were found in the central zone of the fragments of regional lymph 
glands cultivated in vitro 1-2 days after the beginning of cultivation, and a zone containingmorphologically 
unchanged cells was found only at the periphery of the fragment. In these areas,  until the 10th day of culti- 
vation, large number of pyroninophilic cells could be seen, some of them in a state of mitosis. In the f i rs t  
two days, numerous pyroninophilic re t icular  cells were found. No antigen could be detected 24 h after the 
beginning of cultivation and, correspondingly, on the 2rid day after reimmunization or at later  periods in the 
lymph gland fragments. Cells containing specific and nonspecific immune globulins were found in the per i -  
pheral zones of the pieces of lymph gland tissue (Fig. 3). They were arranged in groups, stretched along 
ret icular  bands. On the 2nd day after immunization and, correspondingly, on the f i rs t  day after the begin- 
ning of cultivation of the lymph glands in vitro, globulin-producing cells appeared in very small numbers. 
On the 3rd-5th day after immunization the total number of cells containing antibodies and nonspecific immune 
globulins increased, and remained at a high level until the l l th  day, whereas in the control animals the anti- 
body-containing cells had virtually disappeared from the lymph gland on the 8th-10th day after immuniza- 
tion. In the formula of antibody-containing cells, a shift from hemoeytoblasts to juvenile and from juvenile 
to mature plasma cells was observed during cultivation. However, compared with the lymph glands of the 
intact organism, a much longer persistence of the pool of cells capable of active division (hemocytoblasts 
and juvenile plasma cells; Figs. I and 2) was observed in tissue culture among the antibody-containing cells. 
Similar changes were also observed in the formula of cells producing nonspecific immune globulins. Under 
tissue culture conditions, therefore,  the longer persistence of antibody-containing cells in the lymph glands 
took place on account of the longer proliferation and differentiation of these cells. 
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The life cycle of a clone of different ia ted plasma cel ls  in the lymphoid t issue of the intact o rgan i sms  
is known to be re la t ive ly  short  (5-5.5 days [4, 8]), and 3-6 h af ter  the second st imulus,  synchronous d i f fe ren-  
t iation of the p r e c u r s o r s  of the plasma cel ls  begins. The question a r i ses :  under t i ssue cul ture  conditions 
do changes take place in the mode of different iat ion of the plasma cel ls  formed immedia te ly  a f te r  the anti-  
genie st imulus,  or  do new cel ls  begin to di f ferent ia te  in the la te r  stages af ter  st imulation in t i ssue cu l ture?  
The exper iments  now descr ibed  do not provide an unambiguous answer  to this question. However,  f rom in- 
d i rec t  evidence, it appears  that the m o r e  probable cause of the increased  life span of the population of ant i-  
body-synthesiz ing cells  is a change in the mode of different iat ion of p lasma cel ls  fo rmed  soon a f te r  the ant i -  
genie st imulus,  toward an inc rease  in the per iod which the cel ls  spend in the juvenile stages of development.  
In cul tures  of re t iculo-endothel ia l  t i s sues  of different  types,  the r e l e a s e  of new cel ls  to begin different ia t ion 
is inhibited [3], and the actual p rocess  of cell  different iat ion is d is tor ted  [2]. In the p re sen t  exper iments  
c a r r i e d  out in vi t ro ,  a smooth, although slow compared  with control ,  r ep lacemen t  of juvenile fo rms  by m a -  
ture  was observed  in the cel l  formulas  (Figs.  1 and 2). In the la t te r  per iods,  with the r e l e a s e  of new p r e -  
cu r so r s  of ant ibody-forming cel ls  for  differentiat ion,  an increase  in the percentage  of hemoeytoblas ts  and 
of juvenile p lasma cel ls  could be expected at these t imes.  

i. 
2. 
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