
in experimental thiamine deficiency. During analysis of the mechanism of disturbance of an 
energy-dependent process such as phagocytosis, the very important role of vitamin Bx in the 
supply of energy to the cell must be recalled in the first place. Thiamine is kno%m to par- 
ticipate through pyruvate dehydrogenase in the oxidative decarboxylation of pyruvic acid and 
through a-ketoglutarase dehydrogenase in the oxidativedecarboxylation of a-ketoglutaric acid 
[4]. Inhibition of the activity of the above enzymes leads to disturbance of the basis of 
the energy economy of the cell. 

It is difficult at present to specify the causes of the increase in the serum lysozyme 
concentration which was found. Administration of HT may perhaps lead to increased permeabili- 
ty of the subcellular and plasma membranes of the leukocytes, with the liberation of lysozyme, 
a lysosomal enzyme, into the blood stream. 
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CYTOPHILIC IMMUNOGLOBULINS ON THE SURFACE OF POLYMORPHS IN MICE 

IMMUNIZED PERORALLY WITH LIVE VACCINE FROM SUPPRESSOR REVERTANT 

Salmonella typhimurium Rev 8 

V~ A. Aleshkin, A. N. Mats, UDC 615.371:576.851.59].015.46 
~. Yu. Shuster, and O~ V. Protasova 

The spleen cell migration inhibition test in the presence of monospecific antisera 
against mouse immunoglobulins of the G, A, and M classes was used to detect cyto- 
philic antibodies on the surface of mouse granulocytes. Peroral administration of 
live vaccine from suppressor reverant Salmonella typh~u~um Rev 8 to AKRmice pro- 
tected the animals against infection with a virulent strain of S. typh4rma~um. An 
increase in the number of cytophilic IgG on the surface of the polymorphs was ob- 
Served in the immunized mice. 

KEY WORDS: cytophilic antibodies; neutrophil granulocytes (polymorphs); mouse 
typhus; antisera against mouse immunoglobulins; enteral ~mmunization. 

The nature of the resistance developing after immunization with live Salmonella vaccines, 
especially those prepared from Salmonella typh~ium, has been inadequately explained [5]. 
Definite importance is attached to antibodies which are cytophilic for phagocytic cells [4], 
[8-10]. The object of the present investigation was to study immunoglobulins on the surface 
of neutrophilic granulocytes (polymorphs) of mice immunized with S. typhimur~um vaccine and 
at the same time, to evaluate postvaccinal resistance, circulating antibodies, and cellular 
immunity. 
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TABLE i. Resistance of Intact and 
Vaccinated Mice to Infection with 
S. tvphf2nurium Strain No. 415 

Group of mice 
Cycle of im- 
m___~zation 

l,St 0.rid 

Nonimmunized (x/o) 
Immunized: 

.with live vaccine 
with killed vaccine 

7/9 
3/9 

8/9 
2/9 

Legend. Number of surviving mice in 
numerator, total number of mice in 
group in denominator, 

TABLE 2. Levels of Humoral and Cellular Immunity in Mice Immunized withLiving 
and Killed S. typhimum~n Rev 8 Vaccine atMoment of Infection 

S. 

Group of mice 

' ~d d ] Serum immunoglobulin concentra- Antibody ti- 
~ Ition, mg/ml* ]ter against 

~  l i#l~ xg-'-~ Ig--~" "l ~ anti&en 
fin PHTr 

Nonimmunized 
Immunized: 

with kill~, vaccine 

with live vaccine 

l-st 

I-St 
2.nd 
l.St 

2.nd 

0,45___0,01 

0,5___0,03 
0,48+0,01 
0,51 • 
0,53+0,04 

1,8__+0,01 

1,9+0,02 
2,1+0,03 

1,85• 
2,1 +__0,01 

0,1"6+0,03 

0,18_0,02 
0,25_0,02 
0,24+0,01 
0,22+0,03 

1:10 

1:20 
1:80 
1:160 
1:320 

InhiMtion of 
spleen cells mi- 
g ration with a 

act. conc. of $ 

--25.107 

+25.106 
+25.107 
--25.107 
--25 10 v 

*M/m for group of 5-8 mice. 
%Mixture of sera from five mice of the same group, 
%Test,~earried out with cell suspensions from 5 mice of the same group and con- 
sidered to be positive (+) if index of inhibition exceeded 25%. 

TABLE 3. Titers of 50% Inhibition of 
Spleen Cell Migration by Monospecific 
Antisera 

Group of mice [ 

Nonimmunized 
Immunized: 

with killed vaccine 

with live vaccine 

~6 ,~ I Antisera 
= ]anU.- anti- 

~.~ IXgM Ig~ 

1:45 1:85 

1-St 1:18 1:90 
2-nd[ 1:18 1:100 
l-st I 1:45 1:250 
2-nd] 1:45 1:600 

anti- 

1:15 

1:I0 
1:10 
1:10 
1:10 

Le%end. Test carried out on day of 
infection with cell suspension from 
5 mice of the same group. Each of 
the 4-5 dilutions of antisera was 
added simultaneously to four identi- 
cal cultures of spleen cells and 
mean indices of inhibition of mi- 
gration were calculated; from these 
values the 50% inhibition titers 
were themselves calculated later 
[ 2 ,  l O ] .  

E~ERIMENTAL METHOD 

Mice of line AKR/Rap were immunized perorally with live vaccine from suppressor revertant 
tvphimu~um Rev 8 [3] or with a heat-killed suspension of S. tvphimul~um strain 415. In 
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Fig. I Fig. 2 

Fig. i. Immunoelectrophoresis of sera of mice with MORS-21 and 
RPC-5 plasmacytoma. Wells contain: serum of mice with plasmacy- 
toma MORS-21 (a) and serum of mice with plasmacytoma RPS-5 (b). 
Trough contains rabbit antiserum against mouse IgG. Two pre- 
cipitation bands in both cases indicate that the anti-G reagent 
reveals both IgG-i and IgG-2. 

Fig. 2. Immunoelectrophoresis of serum of BALB/c mice. Well (a) 
contains serum of BALB/c mice. Trough contains rabbit monospecific 
antiserum against mouse IgA (I) and IgM (II). 

the first immunization cycle the animals received 109 bacterial cells daily for 3 days; the 
second cycle was carried out i0 days after the end of the first. Each mouse received 5.109 
bacterial cells daily for 3 days. Three weeks after the first and second immunization cycles, 
individual groups of mice were infected perorally with 105 living cells of S. typhi~ri~ 
strain 415, after which they were observed for 1 month and the number of survivors counted. 
Serum antibodies were titrated in the passive hemagglutination test (PHT) with erythrocytic 
Salmonella 0 diagnostic serum I, 4,12, produced by the Moscow Scientific-Research Institute 
of Experimental Medicine. To detect delayed hypersensitivity (HDT) to Salmonella antigens, 
the mouse spleen cell migration inhibition test was carried out in the presence of a suspen- 
sion of S. typhi~ treated with formaldehyde and then washed. SaZmonella8 were added to 
the culture of splenic leukocytes in a concentration of 25.105, 25.106, and 25.107 bacterial 
cells/ml. 

To detect eytophilic immunoglobulins on the surface of the polymorphs, spleen cells of 
immunized mice were cultured in capillary tubes [2], with the addition of monospecific anti- 
sera against mouse immunoglobulins of classes G, A, and M to the culture medium. As shown 
previously, the migration front of the spleen cells from the capillary tube is formed by poly- 
morphs, and antibodies against the surface determinants of these cells, including against 
immunoglobulins located on the surface, caused migration inhibition [2, 4]. A titer of 50% 
migration inhibition by this antiserum served as the measure of the presence of cytophilic 
immunoglobulins on the surface of the polymorphs and was calculated as in [9]. 

Antisera were obtained by immunizing rabbits with purified myeloma immunoglobulins of 
classes M, G, and A as described in [i], and were standardized by radial immunodiffusion [6]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The number of animals which survived after infection with the virulent strain of S. 
typhi~wn is given in Table i. Postvaccinal resistance was found only in mice immunized 
with live vaccine [the difference from the group of unirmnunized mice is already significant 
(P<0.01), after the first immunization cycle]. Injection of killed vaccine did not produce 
immunity. 

Some indices of humoral and cellular immunity of the vaccinated miceare given in Table 
2. Immunization caused no significant change in the concentrations of immunoglobulins of the 
M, G, and A classes. Antibodies against O-antigen, the titers of which were highest after 
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immunization with live vaccine, were found in the sera of the vaccinated mice. Meanwhile, 
inhibition of spleen cell migration in the presence of formalinized Salmonellas (the HDT in- 
dex) was observed only in mice receiving the killed vaccine. 

The results of determination of titers of 50% inhibition of migration of spleen cells by 
monospecific ant,globulin reagents are given in Table 3. Antisera against mouse IgM and IgA 
had low 50% inhibition titers, which were the same in the control and the immunized animals. 
Antiserum against IgG was more active than the other two antiglobulin reagents and it in- 
hibited migration of polymorphs from unimmunized mice. However, the highest inhibition titers 
were observed in experiments with spleen cells of animals receiving live Salmonella vaccine. 
In this case the inhibition titer rose in the course of immunization. The increase in the 
sensitivity of the migrating spleen cells to the inhibitory action of antisera was evidence of 
an increase in the dose of the corresponding antigenic determinants on the surface of the most 
mobile cells. Consequently, the increase in the inhibitory activity of anti-IgG antiserum 
can be regarded as proof of an increase in the quantity of fixed (cytophilic) IgG on the sur- 
face of the polymorphs of mice immunized with live Salmonella vaccine. 

The results of immunoelectrophoresis given in Figs. 1 and 2 demonstrate the specificity 
of the antiserum used. 

If the immunologic indices in mice immunized with killed and live SalmoneZla vaccine are 
compared it will be evident that the appearance of circulating anti-O antibodies and of HDT 
to Salmonella antigens was not accompanied by the development of postvaccinal resistance. 
Meanwhile, in animals protected against infection, an increased quantity of cytophilic IgG 
was found on the polymorphs. This suggests that, during immunization with live vaccine, anti- 
bodies cy~ophilic toward granulocytes may play a role in specific resistance to mouse typhys. 
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