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The effect of nonpathogenic and pathogenic strains of Escherichia coli, staphylococei, and
streptococeci onmechanisms of nonspecific immunity was studied. Pathogenic strains inhib-
ited the activity and transformation of the lymphocytes and disturbed the balance between
the ingestive and enzymic functions of the various cells, especially macrophages, which
could be prevented or diminished by administration of 4-methyluracil. Nonpathogenic
strains, expecially the nonpathogenic staphylococcus, both activated and inhibited protec-
tive responses depending on the conditions of infection, as a result of which the sensitiv-
ity of the animal to infection by other microorganisms of the conditionally pathogenic group
could be increased and the manifestation of their pathogenic properties facilitated.

The wide distribution of conditionally pathogenic microorganisms in nature and the increase in their
role in human pathology [1-3, 7] make it necessary to study their effects on the nonspecific protective re-
actions of the host; this was the motivation behind the present investigation.

EXPERIMENTAL METHOD

Experiments were carried out on 9 groups of albino mice infected intraperitoneally. The first 6 groups
were infected with one of the following species of microorganism: Escherichia coli — enteropathogenic strain
0111 (EPEC), nonpathogenic (NPEC) strain No. 173 [4], staphylococci — nonpathogenic (NS) and pathogenic
(PS), and streptococei — hemolytic (HS) and nonhemolytic (NHS); the 7th group was infected with NPEC on
which EPEC endotoxin was adsorbed; group 8 received NPEC 7 days after triple injection of equal doses of
NS; group 9 received EPEC or PS after 5 injections of 0.25 ml 1% 4-methyluracil (MU) solution. The peri-
toneal exudate of the animals was studied 1-72 h after infection — bacteriologically (the frequency of posi-
tive cultures and the intensity of growth [4, 6]), psychologically [5], and, in some animals, histochemically —
by staining with Feulgen's and Brachet's methods and by Gomori's method for acid and alkaline phosphatase

[81.

EXPERIMENTAL RESULTS

Many lymphocytes, transitional forms, and blast cells with microorganisms adsorbed on them were
observed in the exudate 1-3 h after infection with NPEC, NS, and NHS; clusters of bacteria, poorly stained,
were seen around some lymphocytes. Intensive phagocytosis by young and mature macrophages was re-
placed after 6-24 h by destruction of microorganisms. Neutrophils appeared not before 3-6 h, but their
phagocytic activity was low, especially after infection with NPEC. The DNA content in the cells of these
animals was changed ounly slightly, but their RNA content was increased after 24 h, mainly in the lympho-
blasts. Acid phosphatase activity was relatively high on the first few days in the lymphocytes, and in the
other cells it increased after 48-72 h (P < 0.01). Alkaline phosphatase activity was increased in thelympho-
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Fig. 1 Fig. 2

Fig. 1. Absence of phagocytosis by macrophages after infection with enteropathogenic
strains of E, coli, 1350%,

Fig. 2. Activation of cell reaction in animals treated with MU and infected with entero-
pathogenic strains of E. coli (a) and pathogenic staphylococei (b); phagocytosis by mac-
rophages and blast-transformation of lymphocytes, 1350x.

cytes, blast cells, and macrophages after 24-48 h (P < 0.001). The proportion of positive cultures fell sig-
nificantly after 3-6 h. No positive cultures were obtained from the exudate of most animals after 48-72 h.

After infection with EPEC, PS, and HS transitional forms of lymphocytes rarely appeared in the exu-
date and blast forms more rarely still, especially during the first few days. Neutrophils were constantly
present in large numbers and their phagocytic activity was greater than that of the macrophages. The phago-
cytosis was incomplete in character and sometimes the phagocytes were destroyed. The phagocytic activity
of the macrophages was strongest after infection with EPEC .(Fig. 1). The DNA content in the exudate cells
in this group was considerably modified, and their RNA content was smaller. Alkaline phosphatase activity
was lower than after infection with NPEC, while acid phosphatase activity was found only during the first
hours, after which it fell sharply. The incidence of positive cultures of microorganisms continued high in
the overwhelming majority of animals until 48-72 h.

After infection with NPEC +EPEC endotoxin the lymphoid and macrophagal components of the response
were noticeably inhibited, the activity and degree of completion of phagocytosis were reduced, and the in-
cidence of positive cultures remained high for 24 h, After the second day the character of the response
changed, phagocytosis was activated, blast cells appeared and the incidence of positive cultures fell. In an-
imals infected with NPEC after injection of equal doses of NS the migration and transformation of the lIympho-
cytes were inhibited more sharply still, and the ingestive and enzymic activity of the macrophages was de-
pressed. The animals died from doses of NPEC which were not lethal in the control. Administration of MU
before infection with EPEC or PS activated the lymphocytes and macrophages, blast cells appeared sooner
(Fig. 2a, b), and phagocytosis was more complete. The incidence of positive cultures fell after 24 h. After
infection with a lethal dose of PS 50 + 13.5% of the animals survived until the 14th day whereas all the con-
trol animals died by the 5th day,

The effect of conditionally pathogenic microorganisms on the protective responses of the host animal
was thus determined by the properties of the strain and the conditions of infection. Pathogenic strains sup-
pressed the lymphoid component and disturbed the course of some intracellular processes, including the
balance between the ingestive and enzymic functions. MU increased the effectiveness of the protective re-
sponses. Nonpathogenic strains as a rule activated lymphoid cells and macrophages. However, with a change
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in the conditions of infection some of them (NS) sharply inhibited the protective responses, thus increasing
the sensitivity of the host to other conditionally pathogenic microorganisms (NPEC). This fact must be taken
into account when the role of individual strains of conditionally pathogenic microorganisms is assessed in
pathology.

In order to study stimulators of protective mechanisms, it is advisable to use pathogenic strains of
conditionally pathogenic microorganisms, whereas their nonpathogenic strains can be used to detect the in-
hibitory effect of various factors on nonspecific immunity.
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