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The manifestation of a secondary immune response to intraperitoneal and subcutane-
ous injection of sheep red cells in various doses was studied in CBA and C57Bl/6
mice. The parameters under study were the delayed-type hypersensitivity reaction and
antibody production assessed from the levels of antibody-producing cells of classes M
and G in the lymph node and spleen. The manifestation and correlations between
delayed-type hypersensitivity and antibody production were found to depend on the route
of antigen administration and its first immunizing dose, interval between the two im-
munizations, and genetic control of the immune response.
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Different types of immune response in CBA and
C57Bl1/6 mice are determined by the priority of
development of antibody production (ABP) or de-
layed-type hypersensitivity (DTH) in response to
suboptimal doses of sheep red cells (SRC) in the
local immune response and to suboptimal and
optimal doses thereof in the generalized response
[1]. These differences increase for immunization 7
days before with SRC doses subthreshold for ABP
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but optimal for the DTH reaction [4]. At the same
time, the data reflect only one variant of second-
ary response.

The purpose of this research was to evaluate
different variants of secondary immune response of
CBA and C57Bl/6 mice to SRC, namely, to use
various doses of SRC for primary immunization at
different intervals between the two iminunizations.

MATERIALS AND METHODS

Four hundred CBA and C57Bl/6 mice weigh-
ing 18 to 22 g were used. Primary immunization
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was performed after two protocols: 1) intraperito-
neally in doses of 104, 105, and 10® SRC at vari-
ous times before reinjection of the antigen and 2)
subcutaneously in the pad in a dose of 10% SRC
21 days before reimmunization with SRC in vari-
ous doses. According to our findings [2,3], injec-
tion of 10* SRC after scheme 1 induces selective
production of antigen-specific cyclophosphamide-
sensitive DTH T suppressors (DTH-Ts); the dose
of 106 SRC (in" C57Bl/6 mice) is optimal for the
generation of DTH T effectors (Te); 108 SRC is
the dose hyperimmune for DTH but optimal for
ABP; in parallel with immunization after scheme
2, SRC in a dose of 10°, hyperimmune for DTH
and ABP, but optimal for the production of ABP
T suppressors (ABP-Ts) were injected after scheme
1. It should be emphasized that immunization
with SRC after protocol 1 [1] did not induce an
immune response in the area of the popliteal
lymph node.

Secondary immunization of animals of both
strains with SRC was performed after scheme 2
in the dose of 10® optimal for the local immu-
ne response [1]; CBA mice, in addition to this,
were injected SRC after scheme 1 in various doses,
from 10¢ to 10% 21 days after immunization
with SRC in a dose of 10® according to scheme
1. The secondary immune response was assessed
5 days after the last immunization: DTH as de-
scribed previously [4], ABP from the count of
class M antibody-producing cells (APC) in the
regional popliteal lymph node or (after reim-
munization after scheme 1) in the spleen by di-
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rect local hemolysis [5]. In addition, in CBA mice
immunized according to schemes 1 and 2 the
counts of class G APC in the spleen or lymph
node were estimated by indirect local hemolysis 21
days before reimmunization with 10% SRC [6].
Control mice instead of primary immunization
were injected 0.5 ml normal saline according to
scheme 1 or 0.05 ml according to scheme 2. The
results were statistically processed using the Stu-
dent 7 test,

RESULTS

Figure 1 shows ABP and DTH in response to
reinjection of the antigen. Out of all the SRC
doses used (from 10° to 10°) for immunization
after scheme 1 and simultaneous immunization
after scheme 2 (10® SRC) only one, the maximal,
effectively depressed local ABP in CBA and
C57Bl/6 mice (Fig. 1, a). The DTH reaction in
CBA mice is depressed at SRC doses of 10% and
10°, whereas in C57Bl/6 mice this occurs only at
SRC dose of 10°. On the other hand, immuniza-
tion of C57Bl/6 mice after scheme 1 performed 5,
10, and 15 days previously with an SRC dose of
108 is associated with a more marked reduction of
ABP (as soon as on day 5 postimmunization) in
comparison with CBA mice (Fig. 1, &4). Since these
cells are capable of limiting the generation of Te
as well, these strain-specific immune reactions may
be attributed to a different genetically determined
sensitivity of ABP and DTH to the regulatory ac-
tion of ABP-Ts [7]. Injection of SRC in doses of
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Fig. 1. Effect of immunization after scheme 1 on
0 0 the manifestation of local ABP and DTH reaction
in response to injection of 10® SRC after scheme
2. Abscissa: a) log SRC dose injected after scheme
4+ &+ 1 simultaneously with immunization after scheme
2; b) period between immunizations with 10® SRC
3+ 6 after schemes 1 and 2, days; ¢} the same, but for
immunization of C57Bl/6 mice with 104 and 10°
2T+ 41 SRC. Ordinate: count of M—APC (X10% per
lymph node (above) and degree of DTH in U
1+ 2+ (below). a, b} C: controls, continuous line — CBA;
broken line — C57Bl/6; ¢) 1) injection of 10* SRC
0 ottt 0 ———— A }—t after scheme 1; 2) control; 3) injection of 10° SRC
C 51015 5 10152025 after scheme 1. Asterisk shows the datia reliably
(p<0.05) differing from the control.
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10* and 10° to C57Bl/6 mice after scheme 1 at
various times (5, 10, 15, 25 days) prior to immu-
nization after scheme 2 in a dose of 108 SRC did
not influence the local ABP (Fig. 1, ¢). On the
other hand, SRC in a dose of 104 injected after
protocol 1 10 to 25 days before immunization
according to protocol 2 suppressed the development
of DTH. An SRC dose of 10¢ stimulated DTH if
injected 5 days prior to scheme 2 immunization
and depressed it if injected 15 to 25 days before
it. Such an effect may be attributed to the short
life of Te (up to 10 days), which are capable of
boosting the DTH reaction in response to reinjec-
tion of the antigen [4], and the relatively long life
of DTH-Ts [2,3].

Figure 2 presents the data reflecting the pat-
tem of immune response to SRC injection in vari-
ous doses according to schemes 1 and 2 21 days
after preimmunization with 1028 SRC. This pattern
of response is characterized by the following fea-
tures, in comparison with the primary antigen
“dose-effect” relationship [1,3,4): a2 marked increase
of the threshold antigenic sensitivity for the local
(by 3 orders of magnitude) and generalized (by 2
orders of magnitude) immune response; predomi-
nance of G-APC over M-APC, whose level is neg-
ligible; complete absence of DTH manifestations.

The immune response in this experiment
seems to be mediated mainly at the expense of
memory cells to the detriment of repeated genera-
tion of APC and formation of Te.

Hence, the secondary immune response, besides
the genetic control, depends on the specific con-
ditions of primary and secondary immunization.
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Fig. 2. Local (¢) and generalized (b) secondary immune

responses to different doses of SRC after immunization
according to schemes 2 (a) or 1 (b) 21 days before
reimmunization with 10® SRC in CBA mice. Abscissa: log SRC
dose for reimmunization after schemes 2 (a) or 1 (b); ordinate:
above — count of APC (X10% per lymph node (g} or spleen
(b); below — DTH reaction in U.
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