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It has been shown previously [2,3,5] that  the in ject ion of homologous spleen and bone marrow cells depresses 
the process of antibody production in the recipients ,  and this is most c lear ly  seen in animals i r radia ted with sublethal  

and mean- l e tha l  doses. These findings demonstrate the need for a deta i led study of the histosensitivity of immuno-  
logical  reactions, by which is meant the sensit ivity of the immune system to in jec t ion  of foreign or re la ted (for F 1 
hybrids) cells [5]~ 

The study of the histosensit ivity of immunologica l  reactions in a homologous genet ic  system has shown that 

the in ject ion of homologous spleen and bone marrow cells causes a profound dysfunction of the immune  system of 
the host, which the authors have cal led  histoimmune shock. This takes the form of nonspecific and to le ran t - l ike  
phases: the first is shown by a non-specif ic  depression of antibody formation following inject ion of various corpuscu- 
Iar antigens, while the second develop after a pr imary inject ion of antigen i m m e d i a t e l y  after transplantation and is 

character ized by a sharp depression of the abi l i ty  to give a secondary immunologica l  response. 

The object  of the present invest igat ion was to discover whether his toimmune shock develops as a result of the 

transplantation of heterologous spleen ceils.  

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

In most cases, the donors were adult  inbred "August" rats and the recipients CBA mice,  but in a few exper i -  
ments the recipients were mice  of the C67BR line and hybrids of the (C57BL/6xCBA)F 1 l ine or mice  of no part icular  
line. Most of the recipients had been i r radiated in a sublethal  dose. Conditions of irradiation: apparatus RUM-11, 
vol tage 180 kV, current 15 mA, filters 1 mm A1 and 0.5 mm Cu, f ield 20 x 20 cm, focal  distance 40 era, dose rate 

44-48 R/min. 

Bone marrow was obtained by washing out the femur, the t ibia ,  and the humerus three t imes with Hank's solu- 

tion, and the suspension of spleen ceils by mincing the tissue in a manual  glass homogenizer  with the addi t ion of 
Hank's solution. The  cel l  suspensions were kept on ice  and in jec ted  int raper i toneat ly  (spleen cells) or intravenously 

(bone marrow) 2-4 h after i r radiat ion and 1.0-1.5 h after preparation. 

Immedia t e ly  after transplantation,  the exper imenta l  and control mice received intraper i toneal  inject ions of 
100.10 ~ fo rmal in -k i l l ed  typhoid bacter ia  (strain ty = 2) per animal .  Between 18 and 46 days after the first in jec t ion  

of antigen, the second dose was injected,  equal to the first. In some experiments,  three injections of antigen were 
given. At various periods after the first and second injections,  blood was taken from the ta i l  vein of the mouse and 
the agglut inin t i ter  determined in each mouse. The results were analyzed by s tat is t ical  methods using the ranking 

cri terion X [1]. 

In some experiments,  a sarcoma 298 was transplanted into the exper imenta l  and control animals.  
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Fig. 1. Effect of transplantation of 
135 �9 10 ~ spleen ceils of "August" 
rats on antibody synthesis in suble- 
thally irradiated CBA mice: 1)injec- 
tion of living spleen celis of "August" 
rats and irradiation (500 R); 2) injec- 
tion of spleen cells of lethally irradi- 
ated (1000 R) "August" rats and irradi- 
ation (500 R); 3) control of irradiation, 
500 R; 4) control of immunization 
(immunization without irradiation and 
without injection of cells). Continuous 
lines -- medians of antibody titers 
against S- typh~; broken lines--medians 
of antibody titers against Shig. dysen: 
teriae flexneri. 

EXPERIMENTAL RESULTS 

Transplantation of Bone Marrow. The intravenous injection of 
100.106 bone marrow cells from young~August"rats (weight 35-70 into 
12-week CBA mice irradiated in a dose of 750 R produced a severe 
disease in the mice and 50% of the recipients died on the 13th-16th 
day after transplantation, while 100% of the control irradiated mice or 
the irradiated mice receiving intravenous injections of 6- 106 cells of 
isologous bone marrow survived. The recipients receiving rat bone 
marrow developed total nonspecific immunological reactivity 7 and 
14 days (titer less than 1/5) and 37 days (titer less than 1/10) after the pri- 
mary injection of antigen, and partial reactivity after the second in- 
jection of antigen (46 days after the first injection). 

Transplantation of Spleen Cells. The results of transplantation of 
spleen cells of ~August" rats into CBA mice and (C57BL/6xCBA)F 1 hy- 
brids were studied in five experiments (200 mice)�9 

Induction of Heterologous Sickness. In 8-12-week-old sublethally 
irradiated (400-500 R) CBA mice, injection of 40-135" 106 spleen cells 
of adult "August" rats produced a severe sickness ending in death of the 
greater part of the recipients. The body weight of the animals fell 
sharply, the hair became shaggy, and the animals drooped and became 
emaciated. Blood analysis showed a hemolytic anemia and the serum 
contained bile pigments. Marked splenomegaly was found at autopsy. 
Lethal irradiation of the donors (1000 R) as a rule prevented death of 
the recipients. Injection of 75" 106 spleen cells of "August" rats into 
CBA mice aged 9 months did not produce the sickness. Preliminary 
immunization of the donors with spleen ceils of mice of the CBA line 
increased the aggressiveness of their spleen cells in this particular 
genetic system. 

Antibody Formation. In all the experiments, injection of spleen 
cells of "August" rats caused a statistically significant depression of 
the primary, and especially of the secondary, reaction of antibody for- 
mation in sublethally irradiated CBA mice by comparison with control 
irradiated animals not receiving spleen cells. Histoimmune shock also 

developed in those experiments in which the animals did not develop homologous sickness, but it was intensified 
with a reduction in the age of the recipients and an increase in the number of transplanted cells. This type of shock 
was also observed in unirradiated recipients (by comparison with unirradiated, immunized animals not receiving 
spleen cells). 

The results of an experiment in which the effect of transplantation of 135.106 spleen cells of'August'rats nine 
months old, immunized with spleen cells of CBA mice, was studied on the synthesis of antibodies in 10-week-old 
CBA mice are given in Fig. 1. In this experiment, a highly significant depression of the primary and secondary re- 
action of antibody formation was observed following injection of spleen cells, not only of normal donors, but also of 
lethally irradiated (100 R) donors. On the 68th day after the primary injection (43 days after the secondary injection) 
of antigen, a third injection of S_ typhi was given, mixed with an equal number of formalin-killed cells of Shigella 
flexneri (total dose 100- 106). It is clear from Fig. 1 that the formation of antibodies against S_ tplp~ in the experi- 
mental mice after the third injection of antigen was still less marked than after the second, and much weaker than 
the formation of antibodies after the primary injection of Shig. flexneri, demonstrating the specificity and the dura- 
tion of depression of the secondary immunological response in the experimental animals. 

The individual reactions of the experimental CBA mice receiving spleen ceils of lethally irradiated "August" 
rats and of the control animals following primary (first injection of S. typhi) and secondary (third injection of S_a 
typhi) immunological response are shown in Fig. 2. It is clear from Fig. 2 that, in the sublethally irradiated animals 
and the unirradiated controi animals, a normal secondary reaction was observed (a sharp increase in the titers of 
antibodies by comparison with the primary immunological response). Irradiation itself (500 R) produced only a 
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Fig. 2. Effect of transplantation of 135. l0 G 
spleen cells of "August" rats on antibody forma- 
tion in sublethally irradiated (500 R) CBA mice. 
Shaded columns - antibody titer 8 days after 
first injection of S. typhi. Black columns --anti- 
body titer 9 days after 3rd injection ofS. 
Pl -significance of depression of primary reac- 
tion; Pz - significance of depression of secondary 
reaction; the numbers above the columns repre- 
sent the serial numbers of the mice. The second 
injection of S_ typhi was given 25 days after the 
first injection, and the third injection 43 days af- 
ter the second injection. 

moderate depression of the primary reaction and had no effect 
on the secondary immunological response. In contrast to these 
findings, the injection of spleen ceils of irradiated donors not 
only produced a highly significant depression of the primary 
and secondary immunological response in the CBS mice by 
comparison with the control irradiated animals, but also gave 
rise to a sharply distorted reaction in 50% of the experimental 
mice, i.e., the secondary immunological response either was 
completely absent or w as much weaker than the primary response. 

Homotransplantation Immunity. Transplantation of sar- 
coma 298, following passage in mice of C57BL line, into 9- 
month-old CBA mice 34 days after sublethal irradiation and 
injection of 75' 106 spleen cells gave negative results (absence 
of survival of tumors in the experimental and control animals). 
Injection of spleen cells (135.106) from 9-month-old "August" 
rats into sublethally irradiated (500 P0 CBA mice produced 
moderate depression of the transplantation immunity in the 
case when the tumor was transplanted 26 days after the begin- 
ning of the experiment; in all three mice surviving after trans- 
plantation of the spleen ceils of unirradiated donors, and in 3 
of the 9 mice receiving spleen cells from irradiated rats, tem- 
porary survival of the tumors was observed (reaching the size 
of a cherry), followed by their absorption. 

The results show that, following transplantation of ade- 
quately large doses of spteen and bone marrow ceils of "August" 
rats into sublethally irradiated CBS mice, the recipients may 
develop a disease due evidently to the immunological reaction 

of the transplanted cells against the host. This suggestion was confirmed by the fact that preliminary immunization 
of the donors with spleen ceils of future recipients strengthened the pathogenic action of the spleen ceils of the 
donors,and irradiation of the donors considerably weakened the pathogenic properties of their spleen cells. 

The results also demonstrate that a single injection of heterologous cells may give rise to severe histoimmune 
shock, during which the immunological memory (the second immunological response) was particularly sharply de- 
pressed and distorted. It is important to note that histoimmune shock also developed after injection of the cells of 
lethally irradiated donors, i.e., in conditions preventing the development of heterologous sickness. The depression 
and distortion of the secondary immunological response may be regarded as a state to some extent reminiscent of 
the complete (absence of secondary immunological response) or partial (depression of secondary reaction) acquired 
immunological tolerance in adult animals. However, in contrast to the classical immunological tolerance, repro- 
ducible in newborn animals, in wb.ich the induction of tolerance to bacterial antigens can be obtained with great 
difficulty or not at all [4], in the present experiments an analogous state developed comparatively easily. 

The results of these experiments showed that the transplantation of heterologous spleen cells may also give 
rise to moderate depression of the transplantation immunity in relation to homotransplanted tumors 26 days after 

the beginning of the experiment. 
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