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It has been demonstrated that there is a close relat ionship between antibody formation and the nucleic  acid 
metabol i sm of organisms [6, 10, 11, 15]. Information is ava i lab le  about the accumula t ion  of nucle ic  acids in cel ls  

producing antibodies [1, 2, 3, 16] and the par t ic ipat ion  of the nucleic  matr ix  in the process of ant ibody output from 
the producer cells [7, 9]. The par t ic ipa t ion  of RNA in this process is of part icular  s ignif icance.  It has been es tab-  
lished that RNA may  convey information concerning antigens from macrophages to lymphoid tissue [8], that it may  
also bring about a transformation of intact  lymphoid e lements  to those which are immuno log iea l ly  competent  [12] 
and take a direct  part in antibody synthesis [6, 11] during single or repeated immunizat ions .  Considering al l  this, 
it  seems only reasonable that in order to develop ra t ional  schemes and methods for carrying out immuniza t ion ,  the 
state of nucle ic  acid  metabol ism in an organism subjected to the effect  of an ant igen should be taken  into account .  

The present work is a study of the quanti ta t ive changes which occur in the nucleic  acid content of lymphoid 
tissue during the response reac t ion  of the organism to immuniza t ion .  

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

In the exper iment  we used 72 rabbits of weight 2.2-2.5 kg. Of these animals  54 were given a single in t raven-  
ous immuniza t ion  with heated typhoid vacc ine  prepared from S .  typhi,  strain No. 44-46.  The ant igen dose con- 
sisted of 3 b i l l i on  microb ia l  bodies.  Eighteen rabbits were used as c0ntrol animals .  At various lengths of t ime  af-  
ter immuniza t ion  the rabbits were ki l led by exsanguination and after perfusion of the blood system with physiologi-  
ca l  sal ine to remove al l  traces of blood,  their  axi l la ry ,  subscapular and popl i tea l  lymph nodes and spleens were dis-  

sected out. The spleens were given supplementary washings with physiological  saline and afterwards dry weight de -  
terminat ions were carried out on a l l  the organs ment ioned.  

The to ta l  nucleic  acid content and free nucleot ide content of the isolated lymph nodes and the spleen was 

determined by SchmidtandThannhauser ' s  method using the modif ica t ion  suggested by P. G. Tsanev and G. G.Markov 

[5]. At the same t ime  as we ki l led  and carried out these determinat ions  on the immunized  rabbits,  to ta l  nucleic  
acid content  and individual  RNA content  determinat ions were carried out on the control  animals .  

The antibody ti ter  was de termined by the agglut inat ion reac t ion  using a double di lut ion method involving 
blood serum and homogenates of the lymph nodes and spleen.  

The results of the nucle ic  acid content determinat ions for lymphoid tissue were expressed in terms of 1 mg 
dry weight for the tissue and analyzed s ta t i s t ica l ly  using students' t test .  

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

I. Tota l  Nucleic  Acid Content and Free Nucleotide Content of  Lymph Nodes and Spleen in Immunized  Rab- 
bits.  Immunized  rabbits were ki l led at 1, 2, 3, 4, 5, 7 and 9 day intervals after in jec t ion  of ant igen,  using 5-9 ani -  
mals at each interval  of t ime .  We took 18 intact  rabbits at each t ime  interval  and used them as control animals .  
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Tite The results of the experiment are set out in Table 1o As the 
f~ total nucleic acid content of the organs under investigation 
l ,...Z showed an insignificant amount of variation in normal rabbits, 

/'2b . we regarded it as practical to combine these values together / / / 

~-0 ./, / /  in the table under the expression "the norm' .  
lg r 
1_ The observable difference between the nucleic acid con- 
60 / / ~ / . "  tent of the popliteal lymph node on the one hand and the ax- 

/ iallary and subscapular lymph nodes on the other is statisticaI- / l J /  
ly (in the first case P < 0.02 and in the second P < 0.01). 

i ~ I I I I 

/ ; J ~ 5 6 7 days The nucleic acid content of the lymph nodes and the 
spleen increases after intravenous injection of heated typhoid 

Fig. 1. Agglutinin titers of lymph antigen. A statistically significant increase in the nucleic 
node homogenates (1) and spIeen acid content of the popliteal lymph node can be detected as 
homogenates (2) from immunized early as 1 or 2 days after immunization (the increase is 9.'/ 
rabbits. 

and 11.2%). By the third day a significant increase is detec- 
table in both the popliteal lymph node (19.7%) and the ax- 
illary (18.5%), whereas on the fourthday it is shown by all 8 

Titer groups of lymph nodes (11, 21.5 and 17.9% respectively). On 
/ the fifth day the level of nucleic acid in the axillary and sub- 

3506 ~ scapular lymph nodes shows a further rise but that of the pop- 
/ , , / , ,  , ~  liteal node has begun to fall. By the seventh day the amount 

250~ of nucleic acid in the axillary and popliteal lymph nodes ex- 
/ 

1500 ceeds its initial level by a statistically significant amount. In 
/ all the investigated groups of lymph nodes the nucleic ac id  

.sO0 content has returned to approximately normal value by the 
) 2 3 4, 5 6' 7 8 3 /1 /,~ days ninth day. 

Fig. 2. Agglutinin titers of immunized rabbit The level of nucleic acid in the spleen'shows a statis- 
serum, tically significant increase by the third day after immuniza- 

tion and this is repeated on the fifth day. However, it has re- 
turned to its original value by the ninth day. The data obtained suggest that as a result of immunization, the 
nucleic acid level of the lymphoid tissue is increased such that it reaches a maximum value on the third, fourth or 
fifth day of the experiment; this level is maintained in some of the organs under investigation until the seventh day. 

II. RNA Content of Lymph Nodes and Spleen of Immunized Rabbits. We used 12 rabbits as control animals 
and 84 rabbits as experimental material in these investigations. The latter were killed at 1, 2, 3, 4, 5, 7, 9, and 14 
day intervals after injection with a single dose of antigen, 4-9 animals being taken at each time interval. The 
RNA content of the specified lymph nodes and spleen was determined. The results of the experiment are set out in 
Table 2. 

During the first 2 days after intravenous injection of corpuscular vaccine the RNA content of lymphoid tissue 
showed no statistically significant deviation from the norm. However, a significant increase in the amount of RNA 
in the organs under investigation had taken place after 72 h as follows:-axillary lymph node (by as.6%), subscapu- 
lar 1/mph node (by 26.6%), popliteal lymph node (by 21.8%). By the fourth day of the experiment, a significant in- 
crease in the RNA level was recorded only in the case of the axillary node (82.2%) but on the fifth and seventh days 
significant increases were found for the axillary (28.2 and 51.8% respectively) and the subscapular (81.8 and 40~ 
tymph nodes. 

No statistically significant change in the RNA content of the popliteal lymph node took place over this period, 
but the nature of the RNA content curve for this node corresponded to that for the nucleic acid content values in the 
other nodes. By the ninth and fourteenth days after injection of antigen the RNA content of all lymph nodes had re- 
turned to within the limits of the initial value. 

The amount of RNA in the spleen after intravenous immunization increased by a statistically significant 
amount during the period of the third, fifth, and seventh days of the experiment; the increases were 22, 15.2 and 
28.1% respectively. By the ninth day the RNA content had returned to its normal value, but on the fourteenth day 
it had dropped to a significantly lower value (P < 0.01). 
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III. Antibody Content of Serum and Lymph Node and Spleen Homogenates from Immunized Rabbits. The 
tissues-of the named organs were homogenized after refr igerat ing in physiological  saline at a di lut ion of 1 : 10. Af-  
ter centr ifugation (30 min at 4000 revs/min) ,  the agglut inat ion reac t ion  of the supernatant liquid was tested.  

Homogenates of lymph glands and spleens from rabbits 24 and 48 h after immuniza t ion  gave low antibody 
titers ( 0 - 1 :  15). By the fourth day after immuniza t ion  the titers had markedly  increased (Fig.  1). This tendency 
continued until  the seventh day.  After that the agglut inat ion titer of the homogenates decreased.  

The antibody ti ter  for serum began to rise on the third day after immuniza t ion ,  i t  a t tained a high value  onthe  
fourth day,  decrease somewhat on the fifth day aM then rose again to a max imum on the seventh day (Fig.  2) .Hence,  

there is a defini te  para l le l i sm between the accumulat ion  of antibody in lymphoid tissue and the level  of antibody 

in the serum. 

The facts recorded above suggest that the amount of nucleic  acid in the lymphoid tissues increases as a result 
of immuniza t ion .  On comparing the changes which occur in to ta l  nucleic  acid and free nucleot ide levels with the 

curve for changes in RNA level ,  it  is seen that there is a general  s imi lar i ty  between the two. In both cases a statis- 

t i ca l ly  significant increase in value is reached for a l l  the organs under investigation on the third day of the exper i -  
ment  and this higher value is preserved in the major i ty  of cases throughout the fourth, fifth, and seventh day period, 
disappearing on the ninth day of invest igat ion.  

A certain amount of  var iance in the results is no t iceable  on the fourth day following immuniza t ion ,  for on that  

day the to ta l  amount of nucleic  acid in the lymphoid tissue attains a max imum,  but the RNA level  in 2 lymph nodes 
and in the spleen shows no signif icant  difference from the original .  This var iance is evident ly  re la ted  to the process 
of mitosis accompanying the immunolog ica l  reorganizat ion of lymphoid tissue [17]. As is well  known, mitosis is 
preceded by act ivat ion of cel lular  metabol i sm,  the appearance of the mi to t ic  apparatus and an increase in the RNA 
content of the ce l l  [13]. During mitosis, the metabol ic  ac t iv i ty  of the chromosomes decreases,  which is partly a t t r i -  

butable to a suppression of RNA synthesis [14]. A comparison between the changes in RNA content of lymphoid t is-  
sue and the concentrat ion of antibody in the serum of immunized  animals provides us with a basis for asserting that 
the following para l le l i sm exists between RNA content and serum antibody titer : increase in the serum antibody t i -  

ter on the third day is accompanied  by an increase in the RNA leve l  of lymph organs; a cer tain amount of fal l  in 
the amount of RNA content on the fourth day is accompanied  by a drop in the antibody titer on the fifth day and 
f inal ly ,  an increase in the RNA content on the fifth and seventh days is accompanied  by a rise in the antibody titer 

on the seventh. The presence of such a para l le l i sm suggests that during the period of act ive mi to t ic  division syn- 
thesis of antibody by the cells does indeed suffer some diminut ion.  

The results of our experiments  lead us to the conclusion that increase in the RNA content of lymphoid tissue 
following intravenous immuniza t ion  with corpuscular vacc ine  is re la ted  to an act ivat ion of protein syn thes i s - the  
synthesis of specif ic  antibodies and also, possibly to an increase in the mi to t i c  ac t iv i ty  of cells  which produce the 

antibodies.  This lat ter  hypothesis, however,  requires further confirmation.  

The data  which havebeenobta inedconf i rm~ the view that a l l  lymphoid tissues are impl i ca ted  in the immunol -  
ogica l  react ion resulting from intravenous immuniza t ion .  Our part icular  method of investigating the to ta l  nucleic  
acid content in lymphoid tissues makes possible a more valid appraisal  of the processes which occur during immunol -  
ogica l  reorganizat ion of the organism and this may be useful in evolving rat ional  schemes and methods of immuni -  

zat ion.  
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