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MECHANISMS OF HYPOREACTIVITY IN MICE
AFTER INJECTION OF LYSED ERYTHROCYTE ANTIGEN

T. V. Anfalova and L, A, Pevnitskii _ UDC 612.017.1-06

A state of specific hyporeactivity to sheep's red cells (SRBC) was induced in mice by injection
of hemolyzed SRBC. Blocking serum factor in these mice was shown not to be identical in the
character of its action with antired-cell antibodies, but to be probably an antigen—antibody
complex. After combined injection of hemolyzed SRBC and cyclophosphamide (CP) into mice
production of blocking serum factor was suppressed but the reactivity of the mice to SRBC
was considerably reduced. It is suggested that in this case inactivation of the immunocom-
petent cells took place through the combined action of CP and SRBC antigen in a nonimmuno-
genic form.

KEY WORDS: antigen of hemolyzed red cells; serum blocking factor; cyclophosphamide;
suppression of immune response.

Hemolyzed sheep's red cells (SRBC) obtained by treating SRBC with distilled water, followed by ultra-
centrifugation, if injected into mice, induce a state of hyporeactivity to SRBC [1, 2}. In our own experiments [1],
unlike those of Auerbach et al. [3, 4], the blood serum of mice treated with hemolysate possessed blocking
activity, which disappeared after absorption with native SRBC.

The object of this investigation was to study the factors determining the state of reduced reactivity
arising as a result of injection of hemolyzed SRBC into mice.
EXPERIMENTAL METHOD

The method of obtaining the hemolyzed SRBC was described previously [1]. Male CBA, (CBAx
C57BL/6)Fy, and (DBA/2 xC57BL/6)F; mice weighing 20-26 g were obtained from the "Stolbovaya" nursery,
Academy of Medical Sciences of the USSR. SRBC hemolysate was injected either in a dose of 0.5 ml daily on 5
successive days or as a single dose 2.5 ml intraperitoneally (both methods were equally effective).

The reactivity of the animals was determined from the number of 19S-antibody-forming cells (AFC) in
the spleen on the 5th day after intraperitoneal injection of 2 x 108 SRBC (the method of local hemolysis in
agar [7]).

Antired-cell sera were prepared from the blood of mice immunized singly or repeatedly with SRBC. The
sera were inactivated at 56°C for 30 min and were kept at —20°C before use.

The results were subjected to statistical analysis by Student's t-test.

EXPERIMENTAL RESULTS

The SRBC hemolysate had very low immunogenicity and, consequently, it induced only weak produection of
195-AFC (in these experiments on average 200 AFC per spleen, i.e., only 2 or 3 times more than the
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Fig. 1. Effect of Hocking and antired-cell serum on
immune response of intact mice: a) serum of mice
receiving one injection of SRBC; b) serum of mice
receiving five injections of SRBC; c¢) blocking serum (ob-
tained from mice on 12th day after injection of hemoly-
sate). Columns show response of intact mice to test
injection of SRBC. Abscissa, day of injection of sera in
relation to time of injection of SRBC; ordinate, number of
AFC in spleen.

background level in nonimmunized mice). Nevertheless, in conformity with data in the literature [5], it could
rightly be assumed that the formation of even a small quantity of antibodies (possibly of a different class from
IgM) could inhibit the immune response of the animals to subsequent injection of SRBC.

The writers showed previously [1] that blood serum obtained from mice treated with hemolysate (con-
ventionally described as blocking serum) reduces AFC production when injected into intact mice, and that the
maximum of inhibition is observed if the serum is injected 24 h after the SRBC. With these results in mind, in
the experiments of series I the inhibifory action of blocking serum was compared with the effect of antired-cell
sera obtained after 1 or 5 injections of native SRBC (the titer of the sera in the hemagglutination test was 1:
160, 1 : 4096, and 1 : 4096 respectively).

The sera were injected intraperitoneally, at different times relative to the injection of SRBC, in a dose of
0.4 ml in a dilution of 1: 2.

As Fig. 1 shows, depression of the immune response by antired-cell sera was similar regardless of the
method by which they were obtained. Considerable depression of the immune response was observed regard-
less of the time of injection of the serum. Maximal depression of AFC production by the blocking serum was
observed when it was injected 24 h after the SRBC. Differences in the character of action of the sera compared
thus suggest that the blocking factor in the serum of the hyporeactive mice was not identical with ordinary
antired-cell antibodies.

Some workers associate the suppressive action of hemolysate with the formation of an antigen—antibody
complex [3, 4]. Efforts were made to study this by incubating the antired-cell serum with the hemolysate
(ratio 1 : 2) in vitro for 30 min at 37°C before injecting it into the animals.
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It follows from Table 1 that the hemolysate alone did not affect the immune response, whereas the anti-
serum depressed it. In one experiment injection of a2 mixture of SRBC hemolysate +antiserum led to more
marked depression of the immune response 1 day after immunization than after injection of the antiserum
alone. This effect was not observed in another experiment. This indicates that it is indeed possible, in prin-
ciple, to inhibit AFC formation by a combination of hemolysate +antibodies, but in vitro it is evidently not
always possible to create the optimal relative proportions of the ingredients of the complex, so that its inhibi-
tory action is not exhibited.

In view of these results indicating the probable role of antibodies or the antigen—antibody complex in this
state of hyporeactivity, in the next series of experiments injection of hemolysate was combined with injection
of cyclophosphamide (CP). CP was given in doses causing virtually complete suppression of antibody forma-
tion, but not inducing prolonged depression of immunoreactivity of the animals (ability to respond to SRBC was
restored after 7-10 days). It was expected that inhibition of production of blocking antibodies under the influ-
ence of CP would render the hemolysate unable to induce a state of hyporeactivity.

As the results in Table 2 show, CP in fact inhibited the production of blocking factor in the animals
receiving the hemolysate: Thesera of these mice lost their ability to inhibit the immune response of intact
animals to SRBC. However, at the same time, CP did not change the state of hyporeactivity arising in the mice
after injection of hemolysate (Table 3).

It will be clear from Table 3 that 2 weeks after injection of CP alone the reactivity of the animals was
completely restored. The hemolysate caused significant inhibition of ability to respond to SRBC. The effect of
combined injection of the hemolysate and CP depended on the time of injection of the immunodepressant: If it
was injected 24 h before the hemolysate the immune response of the animals to the test injection of SRBC was
the same ags after injection of the hemolysate alone; if CP was given at the same time as or 24 h after the
hemolysate, even stronger depression of the immune response was observed.

The main factor concerned in the formation of hyporeactivity after injection of the SRBC hemolysate was
thus the serum blocking factor — antibodies or (more probably) an antigen—antibody complex. Meanwhile the
hemolysate, under certain conditions, behaved as a true tolerogen: Afterinjection together with CP it caused
specific inhibition of reactivity in the absence of serum blocking factors. It can tentatively be suggested that
by the mechanisms of its development this state differs from the "classical® type of drug-induced tolerance to
SRBC (clonal elimination), an essential condition for which is intensive antigenic stimulation before injection
of CP. As was shown above, the hemolysate possessed extremely weak immunogenic properties. Accordingly
it is reasonable to suggest that in this case what happens is inactivation of the immunocompetent cells under
the influence of the immunodepressant and antigen in a nonimmunogenic form, as has been demonstrated for
nonimmunogenic preparations of levan [6].
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