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The effect of nonpathogenie and pathogenic s t ra ins  of Escher iehia  coli, s taphylococci ,  and 
s treptococci  onmechanisms  of nonspecific immunity was studied. Pathogenic s t rains  inhib- 
ited the activity and t ransformat ion of the lymphocytes and disturbed the balance between 
the ingestive and enzymic functions of the various cells, especial ly macrophages ,  which 
could be prevented or  diminished by administrat ion of 4-methyluraci l .  Nonpathogenic 
s t ra ins ,  expecially the nonpathogenic staphylococcus,  both activated and inhibited pro tec-  
tive responses  depending on the conditions of infection, as a resul t  of which the sensi t iv-  
ity of the animal to infection by other mic roorgan i sms  of the conditionally pathogenic group 
could be increased and the manifestat ion of their  pathogenic proper t ies  facilitated. 

The wide distribution of conditionally pathogenic microorgan isms  in nature and the increase  in their  
role  in human pathology [1-3, 71 make it necessa ry  to study their effects on the nonspecific protect ive r e -  
actions of the host; this was the motivation behind the present  investigation. 

EXPERIMENTAL METHOD 

Experiments  were car r ied  out on 9 groups of albino mice infected intraperitoneally.  The f i rs t  6 groups 
were infected with one of the following species of mic roorgan i sm:  Escher ich ia  colt - enteropathogenie s t ra in  
O l l l  (EPEC), nonpathogenic (NPE C) s t ra in  No. 173 [4], staphylococci - nonpathogenic (NS) and pathogenic 
(PS), and s t reptococci  - h e m o l y t i c  (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-methyluraci l  (IV[U) solution. The pe r t -  
toneal exudate of the animals was studied 1-72 h after  i n f ec t i on -  bacter iological ly  (the frequency of posi-  
tive cultures and the intensity of growth [4, 6]), psychologically [5], and, in some animals,  h is tochemicalIy - 
by staining with FeulgenVs and BracheUs methods and by Gomori ' s  method for acid and alkaline phosphatase 

[81. 

EXPERIMENTAL RESULTS 

Many lymphocytes,  transit ional forms,  and blast  cells with mic roorgan i sms  adsorbed on them were  
observed in the exudate 1-3 h after infection with NPEC, NS, and NHS; clusters  of bac ter ia ,  poorly  stained, 
were seen around some lymphocytes.  Intensive phagocytosis by young and mature  macrophages  was r e -  
placed after 6-24 h by destruct ion of microorgan isms .  Neutrophils appeared not before 3-6 h, but their 
phagocytic activity was low, especial ly after  infection with NPEC. The DNA content in the cells of these 
animals was changed only slightly, but their  RNA content was increased after 24 h, mainly in the lympho-  
blasts.  Acid phosphatase activity was relat ively high on the f i rs t  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 the lympho-  
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Fig. 1 Fig. 2 

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

Fig. 2. Activation of cell react ion in animals t reated with MU and infected with en tero-  
pathogenic s t rains  of E. coli (a) and pathogenic staphylococci (b); phagocytosis by m a c -  
rophages and b las t - t r ans fo rmat ion  of lymphocytes,  1350 • 

cytes,  blast  cells, and macrophages  after  24-48 h (P < 0.001). The proport ion of positive cultures fell s ig-  
nificantly after  3-6 h. No positive cultures were obtained f rom the exudate of most  animals af ter  48-72 h. 

After infection with EPE C, PS, and HS transit ional forms of lymphocytes r a r e l y  appeared in the exu- 
date and blast  forms more  r a r e ly  still,  especial ly during the f i rs t  few days. Neutrophils were constantly 
present  in large numbers and their phagocytic activity was g rea te r  than that of the macrophages .  The phago- 
cytosis was incomplete in charac te r  and somet imes  the phagocytes were destroyed. The phagocytic activity 
of the macrophages  was s t rongest  after  infection with EPEC ~(Fig. 1). The DNA content in the exudate cells 
in this group was considerably modified, and their RNA content was smal ler .  Alkaline phosphatase activity 
was lower than after infection with NPEC, while acid phosphatase activity was found only during the f i rs t  
hours,  after  which it felt sharply.  The incidence of positive cultures of mic roorgan i sms  continued high in 
the overwhelming major i ty  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 charac te r  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 migrat ion and t ransformat ion  of the lympho- 
cytes were inhibited more  sharply  still,  and the ingestive and enzymic activity of the macrophages  was de- 
pressed.  The animals died f rom doses of NPEC which were not lethal in the control. Adminis t rat ion of MU 
before infection with EPEC or PS activated the lymphocytes and maerophages ,  blast  cells appeared sooner  
(Fig. 2a, b), and phagocytosis was more  complete. The incidence of positive cultures fell af ter  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 ~he 5th day. 

The effect of conditionally pathogenic mic roorgan i sms  on the protect ive responses  of the host animal 
was thus determined by the proper t ies  of the s t ra in  and the conditions of infection. Pathogenic s t ra ins  sup- 
p re s sed  the lymphoid component and disturbed the course  of some intracel lular  p roces ses ,  including the 
balance between the ingestive and enzymic functions. MU increased the effectiveness of the protect ive r e -  
sponses.  Nonpathogenic s t ra ins  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) sharp ly  inhibited the pro tec t ive  r e sponses ,  thus increas ing  
the sens i t iv i ty  of the host  to other  conditionally pathogenic m i c r o o r g a n i s m s  (NPEC). This fact  m u s t  be  taken 
into account when the ro le  of individual s t r a ins  of conditionally pathogenic m i c r o o r g a n i s m s  is a s s e s s e d  in 
pathology. 

In o rde r  to study s t imula to r s  of pro tec t ive  m e c h a n i s m s ,  it is advisable  to use pathogenic s t ra ins  of 
conditionally pathogenic m i c r o o r g a n i s m s ,  whereas  the i r  nonpathogenic s t ra ins  can be used to detect  the in- 
hibi tory effect  of var ious  fac tors  on nonspecific immunity.  
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