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Spleen cells taken f rom mice 14 days after  i rradiat ion in a dose of 500 R possess  increased 
radiores is tance  as regards  their ability to accumulate ant ibody-forming cells during cul-  
tivation in vivo. Addition of normal  syngenetic lymphocytes to the "radiores is tant"  spleen 
cel ls  abolished the effect of accumulation of radiores is tant  antibody producers .  It is pos-  
tulated that the increased radiores is tance  of immunocompetent  spleen cells of previously 
i r radia ted  animals depends on population changes in the interacting cell types such as are 
observed after  exposure to ionizing radiation~ 

Previous investigations [6, 12] have shown that a population of spleen cells f rom sublethally i r r ad -  
iated mice possesses  increased radiores is tance  when tes ted  for its ability to accumulate antibody p ro-  
ducers  during cultivation in vivo. No increase  in the rad iores i s tance  of the stem cells  of the spleen was 
recorded  under these c i rcumstances  [6]. 

To explain these facts,  attention has been drawn to recent  evidence regarding the rote of interaction 
between cells of various types in immunogenesis  [3, 5, 9, 11]o The present  wri ters  have suggested that 
increased  radiores is tance  of immunocompetent  spleen ceils  of previously i r radia ted  mice depends on 
population changes among the interacting cell types observed after  exposure to ionizing radiation.  It has 
previously been shown that in the second or third week after  sublethal i rradiat ion,  an excessive accumula-  
tion of s tem ceils  takes place in the spleen (up to 700% of the normal  population), and this is accompanied 
by a sharp deficiency in lymphocytes [1, 7]. 

The object of the present  investigation was to verify this hypothesis by adding normal  syngenetic 
lymphocytes to " radiores is tant"  spleen ceils and then testing their res is tance  with respec t  to the accumula-  
tion of  ant ibody-forming ceils  during cultivation in vivo. 

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

(CBA • C57BL)F1 mice weighing 20-22 g were used. The mice donating spleen ceils were i r radia ted  
in a dose of 500 R. The animals were sacr i f iced 14 days after  i r radiat ion,  their  spleen was removed,  and 
and suspensions of spleen cells were p repared  in medium No. 199 by the usual method [4]. Lymph gland 
cells  were isolated f rom unirradiated mice of the same genotypeo The suspensions of spleen cells p r e -  
pared f rom previously i r radia ted  or normal  donors were i r radia ted with y - r a y s  in vivo in doses of between 
100 and 800 R ei ther separa te ly  or mixed with lymph gland cells f rom normal  donors.  The cell suspensions 
were injected into lethally i r radia ted  recipients  together with sheep 's  red  cells (2 • 108). Six days after  
injection of the cells  (at the maximum of the response)  the recipients  were sacr if iced,  their spleen was 
removed~ suspensions of spleen cells were prepared ,  and the number of ant ibody-forming cells accumula-  
ting was determined by J e r n e ' s  method [10]. "Dose -e f f ec t "  curves ,  which can be completely evaluated by 
two p a r a m e t e r s  D o and n [8], were plotted by the method of least squares[2].  
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Fig. I. "Dose-effect" curves 
for antibody-forming ceils. 
Abscissa, dose of irradiation 
(in R); ordinate, survival rate 
(in percent). I) Normal lymph 
gland cells; 2) mixture of nor- 
mal lymph gland ceils and nor- 
mal spleen ceils; 3) normal  
spleen ceils;  4) mixture of 
normal  lymph gland ceils and 
spleen ceils  f rom 14-day i r -  
radiated donors; 5) spleen 
cells  f rom 14-day i r radia ted 
donors.  

The mice and cell suspensions were i r radia ted  with Co 6~ 7 - r a y s  
on a type EGO-2 apparatus (dose rate 431-517 R/min).  

EXPERIMENTAL RESULTS 

In the experiments  of se r ies  I, " d o s e - e f f e c t "  curves  were plotted 
for unmixed suspensions of spleen and lymph gland cei ls .  The resul ts  
of these experiments  are shown in Table 1 and Fig. 1. 

As Table 1 shows, transplantation of 25 • 106 normal  spleen cells  
together with 2 x 108 sheep 's  red  cells  led to the accumulation of about 
3,000 x 108 plaque-forming cells  (PFC) in the spleen of the lethally i r -  
radiated recipients .  Irradiat ion of the cells in vitro before t ransplanta-  
tion sharply suppressed plaque formation.  The pa rame te r s  of rad io-  
res i s tance  were D o = 188.3 R and n = 0.8 respect ively .  Trans fe r  of the 
same number of spleen cells f rom previously i r radia ted donors led to 
a much smal ler  accumulation of antibody producers  (approximately 
(100 x 10s). However, i r radiat ion in vitro had little effect on antibody 
production: up to a dose of 400 R the survival ra te ,  as shown by the 
number of plaque-forming ceils,  remained at the 100% level. The pa ra -  
meters  of the "dose -e f f ec t "  curve were D O = 220 R and n = 10.2. Radia-  
tion inactivation of antibody producers  was s imi lar  in charac te r  when 
10 • 106 spleen ceils f rom i r radia ted  donors were added to the culture 
in vivo. 

The antibody-forming cells  detectable af ter  transplantation of 
normal  lymph gland cells in a dose of 1 • l0 G or 10 • l0 G were inactiva- 
ted in the same way by irradiat ion in vitro as after  transplantation of 
normal  spleen cells  (D O = 147 R, n = 0.98). 

The resul ts  of the experiments  of ser ies  II, when " d o s e - e f f e c t "  
curves  were plotted for various cell mixtures,  are given in Table 2. 

The addition of 10 • 106 normal  lymphocytes to 10 • 106 spleen cells  f rom 14-day i r radia ted  donors and 
the subsequent transplantation of this mixture together with sheep 's  red  cells into lethally i r radia ted  
syngenetic recipients  led to the accumulation of 20,000 x 108 PFC.  If both components, taken in the same 
doses,  were derived f rom the t issues of normal  mice, the figure was 4,600 x 108 antibody producers .  In 
other words, the splenic population of the 14-day donors,containing approximately 3-7 t imes more stem 
cells (CFU) than normal ly  [1, 7], on interacting with the equivalent dose of lymph gland ceils  Ied to the 
accumulation of 5 t imes more plaque-forming cells than normal  spleen cel ls .  

The use of spleen ceils f rom 21-day i r radia ted donors in the cell mixture led to the accumulation of 
9,000 • 10 .8 PFC. 

The CFU level in the spleen at these times after sublethal i r radiat ion was 1.5-2 t imes higher than 
normal  [1, 7]. 

It is interesting to note that the use of 1 • 106 lymph gland cells mixed with 10 x 106 spleen ceils  
f rom 14-day i r radia ted  donors (i.e., in the rat io of 1:10) was not followed by effective interaction as regards  
increased  accumulation of antibody producers~ However, in the study of "dose -e f f ec t "  curves  all the mix- 
tures tested underwent the same radiation inactivation as normal  spleen cells.  By the cr i te r ion  of accumu-  
lation of antibody producers  their  rad iores i s tance  was indistinguishable f rom normal .  

"Dose -e f f ec t "  curves  for the various cell mixtures are i l lustrated in Fig. 1. The values of D O and n 
were approximately the same in all cases .  

The accumulation of " rad iores i s tance"  antibody producers  observed 14 days after sublethal i r rad ia -  
tion of the animals thus evidently ref lec ts  quantitative dis turbances in cel lular  cooperative p rocesses ,  to 
which a leading role is nowadays ascr ibed  in the development of the normal  immune response .  Evidence 
in support of this conclusion is given by the fact that addition of normalsyngenet ie  lymphocytes to the "radio-  
res i s tan t"  population of spleen ceils abolished the effect of increased  radiores is tance  i r respec t ive  of the 
ratio between lymphocytes and spleen ceils (1:1 or 1:10). 
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