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Antigenic Properties of Living Tissue Cells. 

B J ~ R N  SIGURDSSON. (Introduced by A. Fischer.) 
From the  Biological Insti tute of t he  Carlsberg Foundation, Copenhagen. 

Immune serum against the cells in a tissue culture inhibits their 
growth completely without necessarily killing them, whereas immune 
sera against the culture medium, plasma and embryonal extract have 
no influence on the growth of the cells j h m b e r t  and Haines,l Hadda 
and Rosenthal,2 K i m ~ r a , ~ ’  Craciun and Sorescu5), These findings 
open a new way for investigation into certain biological aspects of 
the cell that would be accessible by other nieans only with difficulty. 

On iiiimunization with such a complicated structure as a living 
cell we have to assume that several different antibodies are formed 
against the different chemical structures. The conditions become 
even more coniplicated when we are working not with a pure cellular 
material but with some crushed tissue containing not only various 
kinds of cells, but also connective-tissue elements, blood, supporting 
tissue of various kinds, etc. So the fact that an immune serum, for 
instance, against minced embryonal material inhibits the growth of 
homologous fibroblasts izz vitro gives no exact information about the 
components taking an active part in the process. 

Then the question is : What components of the cells are so vitally 
important that their blocking by antibodies is incompatible with the 
growth and proliferation of the cell? Or,  in other words: What 
cellular antigens produce the growth-inhibiting antibodies ? 

Studies on the properties of the antibody, on the other hand, ap- 
pear to be of no particular interest. A prior; it is not reasonable to 
expect that its nature would differ essentially from that of other 
know antibodies. 

In  searching for the active antigens, two procedures are availabIe. 
One is to treat a fairly large amount of cellular material (e. g., minced 
embryonal material, “brei”) in various ways and then use the purified 
product for imniunization. This procedure has many drawbacks. 
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For one thing, it requires a rather large amount of material that often 
is difficult to obtain. Several animals have to be immunized each 
time, as the animals differ greatly in their reaction to the injected 
substance. Further, this procedure takes a long time. Besides, 
and this is even more unfortunate, it gives no information as to the 
antigenic content of the different products, as the reactive power of 
the animals is unknown. Last, not least, if there be several different 
“active” antigens, they cannot be cliff erentiated. 

The 
immunization is carried out with untreated cellular material (minced 
chicken embryo). Then the active serum is absorbed by the product 
that is to be tested. This procedure has several advantages. It re- 
quires but small amounts of material. a few drops or a few centi- 
grams. The absorption takes only a short time. It gives a survey of 
the active-antigen content of t!ie 1-arious preparations, as they may be 
used for absorption of antibod!- from the saine immune serum (with 
the same antibody-content ), and hence it allows of control series in 
both directions. If there he s;c.\-c.ral different antigens, they can be 
differentiated through repeated alworption. 

The experiments are carried out in cover-slip cultures with the 
following medium: 1 drop of chicken plasma, 1 drop of embryonal 
extract and 1 drop of the seruni under analysis. The cultures are 
made either with fresh heart fragments from a chicken embryo or 
with older cultures. The latter way offers certain advantages, but it 
was employed only to a minor extent b’ecause it requires a great deal 
of work to obtain older cultures for all the large experimental series. 
The size of the heart fragments is an important point. As a rule, 
complete inhibition of growth from the very small fragments requires 
but a smaller antibody-content. The fragments must not be loose or 
frayed; if so, the growth will vary greatly within the same series. 

With this procedure the active immune serum obtained by immuni- 
zation of rabbits with minced chicken embryo inhibits completely the 
growth of cells in culture. In order to be suitable for absorption it 
is rather essential that the serum can stand dilution at least to 1 :2 
(final dilution in the culture 1 :6) .  -4fter being treated in various 
ways the capacity of the minced embryo for absorption of the active 
antibody is tried out and then the serum is tested in the cultures. 
When the absorbed serum is unable to inhibit growth, or when the 
inhibitory effect is lowered considerably, the conclusion is drawn 
that the product employed for the absorption has contained un- 
changed antigen. 

It is found that minced embryo after washing with large amounts 
of physiological salt solution. and long after the biuret reaction in 

Therefore, the other procedure has been adopted here. 
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FIG. 1. 
Column a: Active immune serum, untreated. 
Column b :  Same serum absorbed with washed minced embryo. 
This experiment was carried out with cultures in the 6th passage. 
The cultures are measured by planirnetry at  the explantation and after 4 days’ 

growth. The square root of the initixl area is subtracted from the square root of 
the final area, and the difference is recorded on the graph. 

Each column presents the average of 5 vultuws. 

F I G .  2. 
Column a : Active immune serum, untreated. 
Column b : Same serum absorbed with hemolyzed erythrocytes. 
Column c :  Normal rabbit serum absorbed in the same manner. 
Column d :  Normal rabbit serum: untreated. 
T,his experiment was carried out with cultures in the 10th passage. 

Measuring and calculation as in  Fig. 1. 

Each 
culture is divided in 4 pieces, one piece for each series. Each column presents the 
average of 5 cultures. 
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the wash water has become negative, still is able to absorb the anti- 
body (Fig. 1). Likewise, after standing for a considerable length of 
time (10-15 days) and repeated washing with physiological salt 
solution, minced embryo is still capable of antibody-absorption. The 
same applies to henioly zed erythrocytes. When employed for inimuni- 
zation the erythrocytes give rise to production of growth-inhibiting 
antibodies ( Kimura4), containing thus the active antigen. 

I have not been able to obtain any measurable absorption of the 
growth-inhibiting substance on intact erythrocytes in the proportion 
of mixture I have employed (1  part 100% erythrocytes + 1 part 
serum). If, on the other hand, the erythrocytes before this pro- 
cedure are heniolysed in a hypotonic salt solution, they regularly 
absorb the ailtibody in the same proportion of mixture. This prelim- 

FIG. 3. 
Column a : Active immune serum, untrcated. 
Column b :  Active immune serum, diluted with an  equal amount of Ringer’s 

Column c: Active immune serum, absorbed with washed minced embryo, 5 

Column d :  -4ctive immune serum, absorbed with unwashed minced embryo, 5 

Column P : -4ctirc immune scruin, absorbed with washed minced embryo, 10 

Column f : Actiw iiniiiune serum, allsorbed with unwashed minced embryo, 10 

Column g: Active immune seruin, ahsorbed with washed minced embryo, 25 

Column h : Active immune Serum, nhsorbcd with unwashed minced embryo, 25 

Column i : Normal rabbit serum. 
Measu~iag  a i d  calculation as in Fig. 1. 

solution. 

drops embryo to 25 drops serum. 

drops embryo to 25 drops serum. 

drops embryo t o  ‘73 drops serum. 

drops embryo to 25 drops serum. 

drops embryo to 35 drops serum. 

drops embryo to 25 drops serum. 



ANTIGENIC PROPERTIES OF LIVING TISSUE CELLS 241 

inary hemolysis has to be carried out very gently, however, in order to 
avoid the formation of clear gelatin-like lumps (nucleic acid?). 
Serum absorbed on hemolysed erythrocytes shows only a slightly 
greater fall in heniolytic titer than does serum absorbed on the same 
amount of intact erythrocytes, but it loses a considerable part of its 
growth-inhibiting effect. 

It seems rather reasonable therefore to think that the interior of 
the erythrocytes contains the active antigen, at any rate in a larger 
amount than the surface of the cell, and that this antigen is not 
identical with the one that gives rise to the formation of heniolysin. 
But this question requires further investigation. 

Minced embryo appears to lose some of its absorbing effect by 
being washed (Fig. 3 ) .  

No evidence was found to suggest that the antigens removed by 
absorption are qualitatively different from those that remain. 
Otherwise it is one of the most important questions of the whole 
problem, whether distinction might be made between different anti- 
gens through serial absorption of the same portion of serum by 
different purified products. 

It appears as if washed minced embryo relatively soon loses a con- 
siderable part of its absorptive power when it is kept in the icebox. 
Unfortunately, I have not had time to look into this question syste- 
matically. Here, among other things, it is important to ascertain 
whether the decrease in absorptive power be due to a loss of certain 
definite antigens or merely a quantitative falling off. Minced em- 
bryo triturated with kieselguhr and washed afterwards retains all its 
absorbing effect. This, together with the experiences with liemolysed 
erythrocytes, indicates that the “unsoluble” submicroscopic stronia of 
the cell constitutes the active antigen. If the stroma were a sort of 
stable inert framework in the cell, one would hardly expect its block- 
ing by antibody to have such a striking effect. Also the lability of 
the antigen, as manifest on storage of the washed minced embryo, 
suggests that the stroma is to be looked upon as a functional structure 
capable of reaction. Here it is to be mentioned, however, that even 
though the active antibody cannot be absorbed on the surface of the 
red blood cells, it is by no means established that the inhibition of the 
growth of the fibroblasts may not be associated with the surface of 
the fibroblasts. The relation between the amount of intact or living 
cells in the minced embryo employed for the absorption and its 
capacity for absorption requires further investigation. By heating 
at 56” for 30. min. the minced embryo loses its absorptive power. But 
the immune serum can stand this heating without losing any of its 
inhihitory effect. Thus complement is not necessary for the inhibition 
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(Kimura4). In undergoing autolysis, by being placed in the incu- 
bator at 39” for 5 days, minced embryo loses its absorptive power. 

Dr. Albert Fischer has observed that when two tissue cultures are 
excised and transferred to a tube containing physiological salt soh- 
tion, they coalesce in their growth, i. e., they grow into each other, 
and of the two cultures there finally remains only one small spherical 
block of tissue. 

I t  is found that the anticelliilar immune serum is able to prevent 
this coalescence. This observation appears to imply a new way of 
reaction by which the antibody in the growth-inhibiting immune 
serum may be titrated. Here it involves a sort of “reverse agglutina- 
tion.” Also fragments of heart may be employed for this reaction, 
but then the heart has to be incubated previously for 2 hours, or left 
standing in the refrigerator overnight, as otherwise lymph will exude 
from the small fragments, and coagulate, preventing thus a close 
apposition of the fragments. The reaction is carried out in small 
tubes with a slight diverticulum of the bottom where the fragments 
are placed so that they can be in contact with each other. The layer 
of fluid above the fragments should not be too high (0.5 cm), and 
it is advisable to add a little serum and embryonal extract to the fluid. 
The size of the fragments plays some r6le too. 

Owing to external circumstances my studies had to be discon- 
tinued at the present stage. Therefore, I find it appropriate now to 
make my experiences available to others. 

I am greatly indebted to Dr. Albert Fischer for his valuable criti- 
cism of my studies as they were progressing. 

The work here reported has been carried out by means of sup- 
port from the Legacy of Consul General Ernst Carlsen and his wife. 


