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One of the most important tasks of contemporary noninfectious immunology is the search for methods of sup- 
pressing the immunological  reactivity of an organism, in particular, transplantation immunity and autoimmune reac-  
tions, Various methods of both specific [4, 5, 9, 10, 12, 15] and nonspecific inhibition of immunological  reactivity 
have been suggested. Among the latter, one of the most successful is the use of ionizing radiation [1, 3, 11, 13]. 
However, a defect of this and other similar methods is the brevity of the effect and the necessity of using ionizing 
radiation or chemical  preparations (cortisone, 6-mereaptopurine, etc.) in large, nearly lethal, doses. 

New approaches to the study of this problem were outlined during a study of the mechanism of the therapeutic 
effect of hemogenetic tissue during acute radiation sickness. It was established that during transplantation of hemo- 
genetic cells of animals irradiated with a lethal dose, there is observed a prolonged nonspecific depression of im-  
munological reactions (6-8, 14, 15), particularly during transplantation of homologous ceils. However, uniformly 
fataI doses of radiation were employed in the experiments and while these produced radiochimera they prevented 
the use of an adequate control and did not permit any conclusions regarding th~ real influence of ~ransplanted hemo-  
poetic tissue on the synthesis of antibodies in the irradiated animals. 

The purpose of this investigation was to explain how the transplantation of homologous hemogenetic tissue 
(bone marrow and spleen) affects the synthesis of antibodies by animals irradiated with doses causing the death of 
less than 100~ of the irradiated individuals in 30 days and which permitted using as controls not only nonirradiated 
but also irradiated animals which did not receive injections of hemogenetic tissue. 

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

The majority of the experiments were done on non-inbred white mice (average weight 20-25 g). In one experi- 
ment non-inbred white rats (average weight 130-150 g) were used. Only females were used as hemogenetic  tissue 
donors. The recipients were, as a rule, males. 

Irradiation was carried out in the RUM-11 X-ray treatment apparatus. Irradiation conditions: voltage 180 kV, 
current strength 15 mA, 0.5 mm Cu and 1 mm A1 filters, focal distance 50 cm, field 20 x 20 cm, dose rate 30 r /min.  

A bone marrow cell suspension was obtained by washing femoral, humeral and tibial bones 3-4 times with 
ice-cold  Hank's solution. The spleen cell suspension was prepared by mechanical  pulverizing of the tissue with 
shears with subsequent repeated passage through a syringe without a needle. The obtained suspension was filtered 
through nylon mesh, after which a determination of the nucleated cells was made and the necessary amount of 
Hank's solution added. Freshly prepared suspensions which were kept on ice were used for intravenous injection 
(the frst  eight hours after irradiation). 

Formalin suspensions of typhoid (strain TVz) or dysentery (Flexner's bacilIus) bacteria or sheep erythrocytes 
were used as antigens. The antigens were injected intraperitoneally within valuous period after irradiation and 
transplantation. The dose of bacteria was 100-200 x l0 s, sheep erythrocytes-0.2 ml of 20% suspension in physiolog- 
ical solution. Blood for agglutination reactions (from bacterial injections) or lysis (from sheep erythrocyte injections) 
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was taken from the tail vein�9 Most frequently thereac-  
tions were carried out with a mixture of sera, but in 
some experiments with individual sera. Statistical 
treatment of the results obtained was carried out using 
the ordinal criterion X (2). 

EXPERIMENTAL RESULTS 

Transplantation of bone marrow in mice  irradiated 
with a dose causing death of 80-60% of the animals 
within 80 days, as a rule, prevented death in the first 
three weeks after irradiation and caused a sharp inhibi- 
tion of antibody synthesis down to complete areactivity�9 

In the first experiment,  starting with the 4th week, 
a secondary illness developed in the treated mice ,  
which was manifested in a loss of weight, diarrhea, 
ruffled fur, emaciat ion and, f inally,  death in the period 
up to 98 days after irradiation. Sharp inhibition of 
antibody synthesis was observed upon injection of antigen 
8 (typhoid bacteria), 22 (sheep erythrocytes) and 66 
(Flexner's bacillus) days after irradiation. Similar 

results were obtained in the second experiment in which 
mice  were subjected to irradiation with the same dose. 
In this experiment injection of 50x 106 bone marrow 
cells  prevented early death of the animals in the first 
three weeks after the radiation effect with subsequent 
loss of 80% of the mice  from secondary disease in the 
next three months. With injection of typhoid bacteria 
immediate ly  after transplantation,agglutinins were not 
found in the treated animals 20 days after immuniza-  
tion, while in the control irradiated animals they were 
found in a titer of 1 : 3 2 0 ,  and in the control immunized  
nonirradiated m i c e - i n  a titer of 1 :640 .  Similar results 
were obtained with injection of sheep erythr0cytes 83 
days after irradiation�9 In the third experiment, using 
the same dose of radiation, injection of bone marrow 
in a dose 80 x 106 nucleated cells  did not show any 

effect on the death rate and caused only moderate 
inhibition of antibody production. 

In two of the above experiments some of the 
irradiated animals were injected with spleen cells  
(41-50 • 106) which caused a sharp increase in the 
death rate in the first 30 days and strongly inhibited 

antibody synthesis�9 

In the next two experiments the effect of trans- 
plantation of bone marrow and spleen cel ls  on antibody 
synthesis in mice  irradiated with a dose causing death 
of 9-10% of the animals in 80 days was studied. In 
both experiments transplantation caused an increase in 
death rate and inhibition of antibody synthesis�9 In the 

first experiments we were able to establish that the 
increase in death rate as a result of transplantation of 
donor spleen fragments was accompanied by a greater 
inhibition of antibody synthesis than with the injection 
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of bone marrow. It was established also that i rradiat ion of the donors with a sublethal dose (200 r) decreased the 
subsequent death rate in the recipients and counteracted the inhibitory effect  of the hemogenet ic  cel ls  on antibody 
production during the inject ion of antigen 54 (sheep erythrocytes) and 83 (typhoid bacter ia)  days after i r radiat ion.  
In the second exper iment  it  was found that with inject ion of typhoid bacter ia  4 days after i r radiat ion,  the inject ion 
of bone marrow ceils (24 x 106) of nonirradiated donors, in the same way as the combined intravenous inject ion of 
bone marrow (13.6 x 106) and intraperi toneal  inject ion of spleen cells (2.4 x 106) of i r radiated donors,caused similar  
inhibit ion of antibody synthesis. However, after the second inject ion of ant igen,  72 days after the first in ject ion,  the 
arising (as a result) immunologica l  react ion in a l l  the periods studied was most sharply inhibi ted in mice  receiving 
the combined inject ion of bone,marrow and spleen cei ls .  The same remits  were obtained with in ject ion of sheep 
erythrocytes 90 days after i rradiat ion.  With in ject ion of dysentery bacter ia  150 days after the beginning of the ex-  
per iment  inhibition of antibody production was the same in both exper imenta l  groups. 

From the examples  presented it follows that  the inject ion of homologous hemogenet ic  cel ls  in mice  i r radiated 
with a dose causing death in from 9 to 60% of the animals  in 30 days not only does not a id  normal iza t ion  of antibody 
production but causes clear  inhibit ion of antibody synthesis compared with control i r radiated mice .  This effect is 
nonspecific and is exhibi ted both in relat ion to bac ter ia l  and nonbacter ia l  antigens.  This nonspecific immunolog ica l  
inertness is very stable and can be retained under certain conditions for several  months. 

The data presented does not permit  at this t ime  the e luc ida t ion  the mechanism which induces the given con- 

dition. However, it gives a basis for the hypothesis that this condit ion arises as the result of an immunolog ica l  r eac -  
tion between the in jec ted  cells of donor hemogenet ic  tissue and immunologica l ly  competent  host cei ls  weakened 
as a result of i rradiat ion.  In the experiment  presented we in jec ted  recipients with a mixture of cells  from several 
donors, in connection with which there arose the question of the possible role of the react ion of t ransplantate in 
inducing the given a reac t iv i ty .  To answer this question, sublethally i r radiated (300 r) rats were in jec ted  intravenously 
with spleen cells (50 x 106) of nonirradiated rats. As seen from the table ,  under these conditions the in jec t ion  of 
homologous spleen cei ls  caused a distinct inhibition of ant ibody synthesis upon inject ion of typhoid bacter ia  i m -  
media te ly  after transplantation only in the case where the i r radia ted rec ip ient  was in jec ted  with spleen cei ls  taken 
from one donor. The inject ion of a mixture of spleen cel ls  from 5 donors did not have this effect  even with increased 
doses of cells  up to 200 X 106. This regulari ty was even d e a r e r  in the case of in ject ion of the ant igen (sheep erythro-  
cytes) 33 days after transplantation.  Together with this, inhibit ion of the secondary immunolog ica l  react ion in re -  
sponse torepea ted  inject ion of typhoid bacter ia  developed upon transplantation of cei ls  taken both from one and from 
five donors. This data gives a basis for considering that at least  in regard to the primary immunolog ica l  response, 
the react ion of transplantate against transplantate not only does not provoke nonspecific immunolog ica l  a reac t iv i ty ,  

but, on the contrary,  prevents development  of this condit ion.  This fact ,  that i r radiat ion of the donors decreases the 
ab i l i ty  of the transplanted ceils to cause inhibit ion of antibody production, permits  one to express a hypothesis con- 
cerning the possible role of the react ion of transplantate against the host [16] in the pathogenesis of the given phe-  
nomenon. However, a satisfactory resolution of this question is possible only in work with inbred animals ,  par t icular ly  
with the system parental  s t r a i n - F  1-hybrid.  We are carrying out this research and the results will  be presented in a 
separate report.  
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some  or al l  o f  t h i s  peri-  

od i ca l  l i te ra tu re  may wel l  be ava i lab le  in Eng l i sh  t ranslat ion.  A complete l i s t  o f  the cover- to-  

cover Engl ish translat ions appears at the back of  this issue. 
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