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EFFECT OF COSMIC RADIATION ON THE IN VITRO COMBINING 
CAPACITY OF ANTIGEN AND ANTIBODV 

(DISCOVERER XVIII) 

The occurrence of a major solar flare im- 
mediately before the launching of Discoverer 
XVII, which led to abnormally high levels of 
cosmic radiation, made it desirable to study 
the same biologic materials flown under more 
ordinary conditions. Hence, the biopack flown 
in the nose cone of Discoverer XVIII was 
essentially identical to that of the previous 
flight. 

MATERIALS AND METHODS 

Human serum fraction 11-3 (Cohn) and its 
homologous rabbit antiserum were diluted 1 :5 
and 1:101 respectively, dried on filter paper 
squares, and packaged with nuclear track plates 
as described in the previous report (3). Dilu- 
tions were made in an effort to enhance the 
effect of radiation, including secondary ioniza- 
tions, on the proteins. Both flight and ground- 
control samples were prepared in this manner. 
Ground-control preparations were flown to the 
launch site and held there during the period of 
flight of the latter. 

Details of the flight are given in Report 
62-39 of this series (1). Upon recovery of the 
biologic materials and return of both flight 
and ground-control samples to the laboratory, 
the protein materials were eluted from the 
paper squares in physiologic saline, buffered 
to pH 7.2. Ground-control antigen was pooled 
and used to sensitize human erythrocytes, type 
0, for the determination of reactivity of the 
separate flight antibody samples. Ground- 
control antibody was similarly pooled for titra- 
tion of each of the flight antigens. Hemag- 
glutination was performed by Stavitsky’s 
method (4). Ground-control antibody (pooled 

sample) was titrated against red cells sensi- 
tized with ground-control antigen. Other con- 
trols included RBC-antigen controls for each 
flight antigen preparation, tanned, red-cell 
suspension in diluent alone, and a serum control 
( 1 : l O O )  for each flight antibody sample. 

RESULTS AND DISCUSSION 

The results for the hemagglutination re- 
action of flight antigen with pooled ground- 
control antibody are given in table I. Readings 
are based on the pattern of settling of red cells. 
Maximum reactivity is indicated by an even 
distribution of cells over the entire bottom of 
the tube and is designated 4+. The appearance 
of a ring of unagglutinated cells round the 
periphery denotes lesser reactivity and read- 
ings of 3+, 2+, and 1+ are based on the width 
of this band of nonagglutinated red cells. A 
compact button of cells in the bottom of the 
tube constitutes a negative reaction. 

There is little difference in the titers of the 
various preparations. Flight antigen prepara- 
tions numbered 4, 5, and 6 have a somewhat 
higher titer than the other samples and con- 
siderably higher than the control titration, but 
these changes could not be correlated with 
“hits” of heavy ions as shown on the track 
plate. 

The results of the titration of flight anti- 
body against ground-control antigen (table 11) 
showed the same variation in titers as found 
in the flight antigen preparations. The titers 
of samples 1 and 2 are notably higher than 
that of the control. Again, there was no ap- 
parent connection between the number of hits 
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F1- 1 
F1-2 
F1-3 
F1-4 
F1-5 
F1-6 
F1-7 
F1-8 

Controlt 

4 
4 
4 
4 
4 
4 
4 
4 

4 

Antibody 
preparation 

F1-1 
F1-2 
F1-3 
F1-4 
Fl-5 
F1-6 
F1-7 
F1-8 

Controlt 

Dilution 

1 2 4 8 16 32 

4 4 4 4 4 4 
4 4 4 4 4 4 
4 4 4 4 4 4 
4 4 4 4 4 -  
4 4 4 4 4 4 
4 4 4 4 4 4 
4 4 4 4 4 4 
4 4 4 4 4 4 

4 4 4 4 4 4 

TABLE I 
Degree of hemagglutinating activity of flight antigen f o r  ground-control antibody 

I Dilution X 102 

4 
4 
4 r 4 

Antigen 
preparation 

- 
32 
- 

64 4 

4 
4 
4 
4 
4 
4 
4 
4 

4 

- 

- 

8 

4 
4 
4 
4 
4 
4 
4 
4 

4 

- 

- 

16 

4 
4 
4 
4 
4 
4 
4 
4 

4 

- 

- 

4 
4 
4 
4 
4 
4 
2 
4 

4 - 
'Serum control containing serum diluted 1 :IO0 plus nonmensitired red cells. 
tCround-control antibody VI. ground-control antigen. 

TABLE I1 
Degree of hemagglutinating activity of flight antibody f o r  ground-control antigen 

x 10-2 - 
64 

a 
4 
4 

- 

- 
2 
4 
2 
2 

7 

- 
256 512 I 1,024 1 1. 

'Serum control contrininp merum diluted 1 :IO0 plun nonmsitlred rsd cells. 
tCround-control antibody n gnundsontrol antisen. 

shown in the track-plate emulsion and eleva- 
tion, or in the depression of the hemagglutinat- 
ing titer of the test material. 

The total radiation dose received by the bio- 
pack was reported to be less than 1 rad, a 
figure considerably lower than the dose of 30 to 
35 rads reported for Discoverer XVII (2). 

The flight preparations, both antigen and 
antibody, gave somewhat higher titers in gen- 
eral than that of the control mixture. These 
results parallel those resulting from flight 
aboard Discoverer XVII. No explanation has 
been found for the elevated titers exhibited by 
antigens and antibodies subjected to space 
flight. 

SUMMARY AND CONCLUSIONS 

Samples of human gamma globulin and 
rabbit antibody, specific for this fraction, were 
dried on filter paper squares and packaged with 
nuclear track plates as described earlier (3). 
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These materials were successfully flown aboard 
Discoverer XVIII. Upon recovery and return 
to the laboratory, the proteins were eluted from 
the paper squares and the reactivity was deter- 
mined by means of passive hemagglutination. 
No inhibitory effect of irradiation was detected. 
Variations in titer could not be correlated with 
hits of heavy ions as shown in the track-plate 

emulsion. A slight elevation in titer (compared 
to the control titer) was observed in most flight 
samples. In two instances in both the antigen 
and the antibody series, the elevation was of a 
magnitude of two or more tubes. This phenom- 
enon cannot be explained on the basis of present 
knowledge. 
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