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The effect of external irradiation on antibody formation has received the closest study. Irradiation is 

known to cause severe damage to this process [I, 3, 5, 8], yet at the same time investigations at the cellular 

level, studying quantitative relationships, have only just started [2, 4, 7]. The method suggested by Jerne 

[6] for detecting cells producing antibodies and for the direct quantitative analysis of these ceils is of parti- 

cular interest. 

In the present investigation Jerne's method was used to study the changes in the number of antibody- 

producing ceils caused by external 7-ray irradiation. 
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Fig. 1. Effect of irradiation on 

number of antibody-forming cells 
in the spleen of CBA mice immu- 

nized with sheep's erythrocytes. 

i) Control; 2) irradiated in a dose 

of 330 R; 3) irradiated in a dose of 

660 R. Ordinate-number of anti- 

body-forming cells per million 
spleen cells; abscissa-days after 

immunization. The arrow indicates 

the time of irradiation. 

EXPERIMENTAL METHOD AND RESULTS 

Experiments were carried out on 150 male CBA mice weigh- 

ing 23- 25g. Washed sheep's erythrocytes were used as antigen 

and were injected intraperitoneally in a single dose (I ml of a 2% 

suspension). Irradiation took place on the 3rd day after immuni- 

zation, in doses of 330 and 660 R. Parallel with the determination 

of the number of antibody-producing cells, the antibody titers in 
the blood of the mice were investigated. 

The results showed (see figure)that in normal conditions the 

number of antibody-forming cells 3 days after immunization was 

46 • 5 per million spleen cells. On the following days the number 

of these cells rose, reaching 321 :L 66 on the 5th day, but then fell 

to 48 • 8 on the 7th day, and 3 weeks after immunization only one 
or two could be counted. 

Irradiation in a dose of 330 R reduced the number of antibody- 

synthesizing cells several times, so that on the 5th day it was 142 § 52 

per million spleen cells, evidently on account of death and disintegra- 

tion of these cells, although the characte r of the curve of the rise and 

fall in their number remained the same in principle as normally. 

Irradiation in a dose of 660 R caused an even more marked de- 

crease in the numbe r of antibody-producing cells, so that the curve of 

the number of cells did not show an increase on the 5th day after im- 

munization (39 • 12). Instead, it fell steadily and joined the analogous 

curve for the mice irradiated in a dose of 330 R on the 18th day. 

Investigations of the hemolysin titer in the blood showed that ir- 
radiation in high doses of 7 -rays on the 3rd dayafter immunization 

had practically no effect on the blood level of these antibodies. No 

antibody-forming cells were found in the spleen and no antibodies in 
the blood of all the unimmunized animals of the control groups (50 
animals). 
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The mos t  i n t e r e s t i ng  r e su l t  was that ,  when i r r a d i a t i o n  was c a r r i e d  out on the 3rd day a f t e r  one-s tage  
immuniza t ion ,  the p r e s e r v a t i o n  of high t i t e r s  of hemolys ins  in the blood was coupled with a m a r k e d  fal l  in 
the number  of an t ibody-syn thes iz ing  ce l l s  in the spleen.  When i r r ad i a t i on  was in a dose of 330 R, the i r  
number  on the 5th day a f t e r  immuniza t ion  was 45% of normal ,  and when in a dose of 660 R, t he i r  number  
was only 12% of normal .  This may  be because  the ant ibody-producing  ce l l s  in ju red  by rad ia t ion  suceeded 
in l ibe ra t ing  the no rma l  amount  of ant ibodies  before  they died, and these  en te red  the blood s t r e a m .  L a t e r  
these ce l l s  died more  quickly than in normal  condit ions,  and were  not detected by J e r n e ' s  method. Another  
pos s ib i l i t y  is that when these  ce l l s  died addi t ional  ant ibodies  en t e red  the blood s t r e a m ,  and for  this  r ea son  
the blood ant ibody t i t e r  of the expe r imen ta l  an imals  r emained  within normal  l imi t s .  

LITERATURE CITED 

1. N.N. Klemparskaya, O. G. Alekseeva, R. V. Petrov, et al., Problems in Infection, Immunity, and 
Allergy in Acute Radiation Sickness [in Russian], Moscow (1958). 

2. K.A. Lebedev, The Study of the Morphology of Antibody Formation in Normal and Irradiated Animals 
[in Russian], Candidate Dissertation, Moscow (1964). 

3. R.V. Petrov, Immunology of Acute Radiation Sickness [in Russian], Moscow (1962). 
4. V.F. Sosova and V. M. Man'ko, in the book: Problems in Bone Grafting in Radiation Sickness [in 

Russian] 16, Leningrad (1965). 
5. V.L. Troitskii, D. R. Kaulen, M. A. Tumanyan, et al., Radiation Immunology [in Russian], Moscow 

(1965). 
6. N.K. Jerne, et al., Science, 140, 405 (1963). 
7. T. Makinodan and J. F. Albright, J. Cell. Comp. Physiol., 60, Suppl. I, 129 (1962). 
8. W.H. Taliaferro, L. G. Taliaferro and B. N. Jaroslow, Radiation and Immune Mechanisms, New York 

(1964). 

866 


