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A single inject ion of homologous [2, 3, 4] or of heterologous spleen cel ls  into mice  has been found to cause 
severe dysfunction of the immune system, manifested by depression of the react ion to the primary [2, 3, 5] and, in 
part icular ,  to the secondary [2, 8, 4] inject ion of antigen.  We have ca l led  this state "histoimlnune shock." The in-  
duction of histoimmune shock has been found to require the inject ion of foreign or isologous (for F 1 hybrids) spleen 
cel ls .  During transplantation of isologous cells into F 1 hybrids, his toimmune shock developed as a result of the re-  
act ion of the l iving transplanted cells against the host, whereas in the case of in ject ion of str ict iy homologous and 
heterologous cel ls  depression of the immunologica l  react iv i ty  developed after inject ion of both l iving and nonviable 
cells .  It is not c lear ,  however, whether heterogenei ty  of the transplanted cells or their  ab i l i ty  to react  against  the 
host is essential  for the induction of his toimmune shock. 

In the present study an a t tempt  was made to discover whether histoi ,nmune shock can develop in an isolinear 
system, excluding a l l  possibil i ty of a react ion of the graft against the host (the transfer of isol inear spleen cel ls  to 
recipients of the same sex as the donor) and also in conditions favoring this react ion (the transfer of cel ls  from fe-  
males  to i r radiated males) .  

In some strains of mice,grafts  of male  skin are known to be re jec ted  by females  of the samel ine [5 ] .  I thasbeen  

suggested that this phenomenon may be at tr ibuted to the presence of a specific sex antigen in the males,  l inked 
with the Y-chromosome and absent in females .  These differences are seen most c lear ly  in mice  of l ine C57BL. 
Theore t ica l ly ,  in this genet ic  system, induction of a react ion of the graft against the host may develop if immuno-  
logica l ly  ac t ive  lymphoid cel ls  of adult  females are in jected into newborn or adult  i r radiated males  of the same 

line, whose immunologica l  reac t iv i ty  is sharply depressed. In these conditions the cel ls  of the graft may  react  
against the host's sex antigen, which is foreign to them, although the host cannot re jec t  the transplanted cel ls .  

Attempts to find such a possibility in animals i r radiated with a le thal  dose and t reated with isologous bone 
marrow have y ie lded  confl ict ing results. In some experiments  it  was found [6] that the late  morta l i ty  during the 
secondary disease whose main cause was evident ly  the react ion of the immunologica l ly  act ive bone marrow ceils  
against the host was highest in the case when cells were in jected from females into males; other investigators [7], 
however, fa i led to draw this conclusion. 

M E T H O D  

Mice of lines CS?BL/6 and hybrids (C57BL/6 X CBA)F 1 aged 12- t6  weeks were used as recipients and donors. 
Spleen cel ls  were obtained by mincing the organ in a hand-opera ted  glass homogenizer ,  suspending the cel ls  in i c e -  
cold Hanks's solution, and fi l tering the suspension through a silk mesh. The v iab i l i ty  of the cells was determined by 

staining with 0.2% eosin solution. 

The recipients were irradiated in the RUM-11 apparatus (voltage 180 kV, current 15 mA, f ield 20 x 20 cm, 
focal length 40 era, filters 1 mm A1 and 0.5 mm Cu; dose rate 44-48 R/rain .  
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Effect of Transplantation of Isologous Spleen Cells into Sublethally Irradiated Mice 
of Line CSqBL/6 on Mortality Rate and Antibody Production 

Charactex of procedure 

Expt. No. 1 (single immuni- 
zation of donors): 

Injection of cells from 
femal.es into males 
Injection of ceils from fe- 

males into females 
Control 
Expt. No. 2 (triple immu- 

nization of donors) 
Injection of ceils from fe- 

males into males 
Injection of cells from fe- 

males into females 

Control 

Control 
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-1,50>0,05 2048[--5,44<0a01 

1,55[>0,05 5 1201--3.~0J<0.05 

2.281>0.05 16 3841--3.44/>0.05 

- -  J - -  t 6 3 8 4 ] -  | - -  

--1.43 

+0,16 

Note. The donor females were immunized with spleen cells of males. Numerator- 
number of mice dying before transplantation of sarcoma; denominator-number of 
mice dying during 60 days after transplantation of sarcoma. Me-medians of antibody 
titers (reciprocals); X--value of X in relation to irradiated control animals. 
* The value of X is given in relation to the unirradiated control animals. 

Spleen cells were injected intraperitoneally 2-4 h after irradiation. Immediately after irradiation the exper- 
imental and control animals were injected intraperitoneally with Salmonella typhi cells (strain ty-2), killed with 
formalin. The second injection of antigen was given 18-23 days after the first. At different periods after irradia- 
tion and transplantation, blood was taken from the caudal veins of the recipients, and the titer of agglutins was de- 
termined individually for each mouse. The statistical analysis of the results was conducted by means of the rank 
criterion X [1]. 

RESULTS 

T r a n s p l a n t a t i o n  of  S p l e e n  C e l l s  of  F e m a l e  H y b r i d s  ( C 5 7 B L / 6  x CBA)F.t i n t o  

F e m a l e s  ( C 5 7 B L / 6  x CBA)FI  

Transplantation of 20 x 106 living spleen cells from females (of line C57BLJ6 x CBA)FI into females 
C57BL/6 X CBA)F 1 irradiated in a dose of 500 R did not produce signs of homologous sickness. No statistically sig- 
nificant depression of antibody production was observed in the experimental mice in response to the primary or 
secondary injection of antigen (P > 0.05; see figure) by comparison with the control irradiated mice not receiving 
spleen cells. In this experiment irradiation itself likewise had no effect on antibody production. 

T h e  S t u d y  of  t he  P o s s i b i l i t y  of  I n d u c t i o n  of  H i s t o i m m u n e  S h o c k  on t he  Basis  of  

D i f f e r e n c e s  in the  Sex A n t i g e n  

It was assumed that, since the sex antigen is a weak antigen, in this case the induction of a reaction of the 
graft against the host in sublethally irradiated recipients, whose immunological reactivity had been depressed to a 
lesser degree than after lethal irradiation, requires the following essential conditions: injection of a large number 
of immunoIogically competent cells (especially spteen ceils) and artificial potentiation of the specific immunolog- 
ical reactivity of the donor females as a result of preliminary immunization with spleen cells from males. 
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Effect of transplantation of isologous 
spleen cel ls  into sublethally i r radiated 
(500 R) hybrids (!ine C57BL/6 x CBA)F1 
on antibody formation.  Tilers of an t i -  
bodies in control nonirradiated m i c e ( l ) ,  
in control i r radiated mice  (2), and in 

hybrids receiving isologous spleen cells 
(3). Each point on the curve corres- 
ponds to the median of 10 observations 
of the antibody t i ler .  

The results of the corresponding experiments  are given in the 
table .  

It is c lear  from the table  that the inject ion of massive doses of 
spleen cel ls  obtained from females  did not cause death of males  i r -  
radia ted in a sublethal dose (exper iment  No. 2), or.the mor ta l i ty  in 
this case was onty stightly different from that  observed when the cells 
of spec i f ica l ly  sensit ized females were in jec ted  into females  (exper i -  
ment  No. 1). In exper iment  No. 2, 30 days after i rradiat ion in a dose 
of 350 R and inject ion of spleen ceils into the exper imenta l  and con-  
trol mice ,  a sarcoma 298, previously subjected to passage into mice  of 
l ine C57BL, was transplanted. In conditions favoring the react ion of 
the graft against  the host, the more rapid death of the recipients  was 
observed by comparison with the mor ta l i ty  among the other groups of 
animals.  

It also follows from the table that the inject ion of cells  of i m -  
munized females into males and females had no effect  on the primary 
react ion of antibody formation in the recipients .  However, the second- 

ary reaction of antibody formation was much more histoseasitive in 
these experiments:  the inject ion of spleen cells taken from females 
into males  caused a highly significant depression of the secondary reac -  
tion (P < 0.01). Injection of the same cells into females  produced a 
less marked, yet stil l  significant (P< 0.05) depression of the secondary 
immunologica l  response. 

Hence, on the basis of differences in the sex antigen, it is ev i -  
dently possible to induce a reaction of the graft against the host in sub- 
le thal ly  i r radiated isologous recipients,  but in the conditions of the 
present experiments  this reaction was manifested mainly by depression 
of the immunologica l  memory and by some degree of transplantation 
immunity .  Depression of the secondary react ion of antibody formation 

in experiment  No. 2 and the presence of le thal  issues in exper iment  No. 1 after inject ion of the cells of sensit ized 
females into i r radiated females may be partly explained by the presence of a sex antigen,  foreign to the recipients ,  
in the tissues of donors immunized  with spleen cells from males.  

The results described above demonstrate the ex t remely  high histosensitivity of the secondary react ion of ant i -  
body formation, for i t  was depressed as a result of the action of such a weak stimulus as the react ion of the graft 
against the host on the basis of differences in the sex antigen. At the same t ime,  during isolinear transplantations 
between individuals of the same sex (see figure), doses of spleen cel ls  which, as a rule, caused well marked histo- 
immune shock in response to the inject ion of isologous cells of F 1 hybrids had no effect on antibody production. 

L I T E R A T U R E  C I T E D  

1. I .P .  Ashmarin and A. A. Vorob'ev, Stat is t ical  Methods in Microbiological  Investigations [in Russian], Lenin- 
grad (1962). 

5. A . S .  Shevelev, In book: Problems in Radiation Immunology and Microbiology [in Russian], Moscow (1962), 
p. 23. 

3. G . O .  Baine, Canad. J. Biochem, 38 (1960), p. 621. 
4. Idem, Ibid, 41 (1963), p. 573. 
5. E.J .  Eichwald and C. R. Silmser, Transpl. Bull., 2 (1955), p. 148. 

6. A. Lengerova and I. Chutna, Folia biol .  (Praha), 9 (1959), p. 196. 
7. N . I .  Vries and O. Vos, J. Nat. Cancer Inst., 21 (1958), p. 1117. 

1293 


