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Experimental  proof has been obtained of the abi l i ty  of lymphoid cells of an immunized  donor, when trans- 
planted into an i rradiated recipient ,  to continue to form antibodies [3, 5, 6, 7, 9] and to give a secondary immuno-  

logica l  response [4, 8]. In the lat ter  case, the titers of antibodies in radio chimeras may  even exceed the correspond- 

ing titers in control  unirradiated animals [4]. Hence, antibody format ion can be restored by transplanting foreign 
hemopoie t i c  tissue into an an ima l  i r radiated with a le tha l  dose. However, the presence of antibodies, even of an t i -  
toxins, does not de termine  the resistance of a sublethal ly  i r radiated an ima l  to infect ion or to the ac t ionof  toxins[2]. 

The objec t  of the present invest igat ion was to study the resistance of rad io-ch imeras  to the act ion of diphtheria 
toxin. 

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

Experiments were carr ied out on 280 guinea pigs of both sexes weighing 300-400 g. The animals  were Jr- 
radia ted  with ~,-rays in a dose of 500-600 R (absolutely le thal  dose). The following antigens were used in the in -  

vestigation: adsorbed (Batch No. 7, 60 Lf/ml) and crude (Batch No. 236, 400 L f /ml )  diphtheria toxoids and d iph-  
theria toxin (Batch No. 65, 1 MLD-0.0036 ml).  

On the day after irradiation, the recipients  were treated by transplantat ion of hemopoie t ic  tissue from normal  
or twice immunized  donors. Ceils for t ransplantat ion were taken from the donors 10-12 days after the end of i r a -  
munizat ion  and were in jected intravenously: 200 �9 106 bone marrow cells,  300 �9 106 ceils of a mixture of bone m a r -  

row and spleen. The technique of obtaining the cei ls  was described ear l ie r  [3, 4]. The recipients  were then i m -  

munized twice with crude (200 L f - 4 0 0  Lf at intervals of 20 days) or once with adsorbed (1 Lf or 2 Lf) toxoid. Re- 
sistance to toxin was tested 25-30 days after the beginning of immunizat ion .  Before in jec t ion  of the toxin, bIood 
was taken for es t imat ion of antibodies.  

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

The study of the resistance of rad io -ch imeras  to diphtheria toxin has the object  of e lucidat ing  the role of the 
donor's hemopoie t ic  tissue in this process and of determining the presence of antibodies in the blood stream. 

In the first series (two experiments) i r radiated guinea pigs were in jec ted  with cells of normal,  nonimmunized 
donors (Table  1). The results showed that a single in ject ion of toxoid did not produce intensive immuni ty  in the 
r ad io -ch imera  animals.  No ant i toxin was found in the blood. Some degree of resistance was obtained when the i m -  
muniza t ion  began 15 days after transplantation.  This was very probably associated with restoration of the reee ip ien t ' s  
own immunolog ica l  mechanism,  for the addi t ional  in jec t ion  of spleen cel ls  had no effect  on the development  of i m -  
munity (Groups 1 and 2). 
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TABLE 1. Resistance of Radio-Chimeras Treated with Normal Bone Marrow to Diphtheria 
Toxin 

Group 

2-a 
3-n 
4-a 
5-n 

' Transplanta- ~ = ~ 1 
"~ tion of cells ~.9, ~ "~ 

,,~ t f r . . o m ~ l ' ~  I ~ 

r o,,, , I 

500 
500 
500 
600 

++ 
+ 

T 
15 

1 

50 
50 
50 
50 
50 

led 

Result antitoxin 
sur- per-  

cs (in A.U.) 
r ived taliry 

19 4 

89 
86 

O0 100 
100 

15 21 

<0,005 
<0,005 
<0,005 
<0,005 

0,15 

TABLE 2. Titers of Antitoxin and Resistance of Irradiated Animals(recipient 
of " immune" cells) to 50 MLD Toxin 30 Days after a Single Immunization 

Control, urffrradiated Irradiated, treated 
animals animals 

:iter (in A.UI~ result titer(in A.U.) result 

Mean titer and 
percent morta l -  
iv] 

< 
< 
< 
< 
< 

0,005 
0,005 
0,005 
0,005 
0,005 
0,03 
0,05 
0,075 
0, t5  
0,22 
0,4 
0,5 

0,162 

Died 

*J 

Survived 

50 

< 0,005 
< 0,005 

0,1 
0,15 
0,22 
0,37 
0,87 

0,162 

Died 

Survived 

Died 
Survived 

43 

The role of the donor's cells was clearly revealed when the bone marrow and spleen of an immunized donor 
were transplanted. In conditions analogous to the first series of experiments, after immunization with 1 Lf  24 h 
after transplantation, quite different results were obtained (Table 2). The titers of antitoxin were the same in both 
groups of animals, and correspondingly their resistance was identical. 

In the next experiment the radio-chimeras (recipients of "immune" cells) were twice immunized with crude 
toxoid (Table 3). Although the mortality rate among the irradiated animals was significantly higher than among 
the controls, analysis of the results obtained in each animal  showed that the majority of dying irradiated guinea pigs 
were animals in which no antibodies had formed, and if they are excluded, the mortaility rate in this group was 11%. 
Moreover, a dose of 50 MLD caused death of a control guinea pig in which the titer was 0.3 A.U,  while radio- 
chimeras with titers of 0.15 and 0.33 A.U. survived. No radio-chimera guinea pigs died after a dose of 100 MLD 
with a much lower titer (0.19, 0.33 A.U.) than the dying control animal  (1.25 A.U.). 

Hence, in the experimental conditions described, high resistance of the radio-chimeras was produced, depend- 
ing on the presence of antitoxin in the blood. It was in fact noted that the radio-chimeras had higher resistance 
than the unirradiated animals with the same level of antibodies. This is contrary to the author's earlier findings [2], 
showing that after sublethal irradiation the presence of antitoxin does not determine the resistance of the animal. 
It is probable that a very important role in the resistance of radio-chimeras is played by the foreign bone marrow. 
This is confirmed by results [1] showing the partial restoration of the resistance of a sublethally irradiated animal 

by transplantation of bone marrow. 

The results show that the resistance of radio-chimeras is a function of the transplanted homologous donors' 
cells. However, only the transplantation of " immune" cells enables radio-chimeras to produce antibodies in 
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TABLE 3. Titers of Anti toxin and Resistance of Irradiated Animals (recipients 
of " immune"  cells) to Toxin 10 Days after a Second Inject ion of Toxoid 

Group 
Dose of 

toxin( in  

(MLD) 

50 

Control, unirradiated 
animals  

:iter(in A.U.)] result 

1,3 Died 
1,75 Survived 
4,0 

Irradiated,  t reated 
animals  

t/ter(in A.U.)] result 

0,15 Survived 
0,33 
1,92 ,, 
3,33 

100 

200 

400 

800 

Mean t i ter  and 
percent  mor -  
tal i ty  

1,25 
1,92 

10,0 

1,92 
15,0 
15,0 

1,05 
1,7 
4,2 

2,0 
2,1 

20,0 
20,0 

5,39 

Died 
Survived 

Survived 

Survived 

Died 
Survived 

18 

< 0,01 
0,19 
0,33 

< 0,01 
< 0,01 
< 0,01 

< 0 : 0 1  
< 0 , 0 1  

0 ,7  

< 0,01 
1,25 
7,0 

1,6 

Died 
Survived 

Died 

Died 

Survived 

Died 

Survived 

50 

response to immuniza t ion  and to develop resistance. Very probably ant i toxin formation can be used to judge the 

creat ion of a true chimerism (following transplantat ion of " immune"  cells).  Cer ta in  other authors have reached the 
same conclusion [10]. 
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Ai1 abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some or all o f  th is  peri-  
odical l i terature m a y  we l l  be avai lable  in E n g l i s h  translat ion.  A complete l is t  of the cover-to- 
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