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Infection of mice and rats with actinomycetes after prel iminary administration of hydro- 
cortisone leads to acute actinomycetic septicemia with a high mortali ty.  Pre l iminary 
specific sensitization of the animals with actinomycetes or with the extracellular  metabolic 
products of these microorganisms favors the transformation of the acute infectious pro-  
cess into a chronic one with the formation of actinomyotic granules in the organs. Chronic 
actinomycosis is accompanied by reduced phagocytic activity of the host cel ls ,  but also by 
the presence of circulating antibodies directed mainly against exogenous metabolic products 
of the actinomycetes. 
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The development of actinomycosis is accompanied by marked changes in the immunologic reactivity 
of the organism [1] although the role of specific sensitization in the onset and pathogenesis of the disease 
has been inadequately studied. 

The object of this investigation was to study the role of specific sensitization and the state of immuno- 
logic reactivity of the organism in the development of chronic actinomycosis. 

E X P E R I M E N T A L  M E T H O D  

Experiments were car r ied  out on noninbred and inbred (BALB/c) mice and Wistar rats .  The animals 
were infected with a 10-day culture of the aerobic actinomycete Actinomyces albus strain 229 LIA. Mycelial 
cells were injected intraperitoneally into the animals in 0.5 ml of an o i l - w a t e r  emulsion (a mixture of equal 
volumes of physiological saline and mineral  oil) in a dose of 2 billion cells per  injection into mice and 5 
billion into rats .  Control experiments were carr ied out on animals infected with cells of the actinomycete 
without mineral oil or sensitized by injection of exocellular metabolic products of the aetinomycetes secre t -  
ed into the nutrient medium, or of a culture of the actinomycete killed by heating to 70~ for 120 min. To 
depress their immunologic reactivity,  the animals received subcutaneous injections of hydrocortisone in a 
dose of 2.5 mg per  mouse and 20 mg per  rat  daily for  5 days. The effectivenss of infection was judged by 
the dynamics of death of the experimental animals and also by the results of microbiological (seeding and 
microscopic examination of squash preparations of the lungs, l iver,  spleen, and kidneys and films of per i -  
toneal exudate and blood) and morphological (hematoxylin- eosin staining and counterstaining by Gram' s 
method to detect the granules) examination of the animals. The dynamics of the increase in t i ter  of c i rcu-  
lating antibodies against actinomycetes (complement fixation test) and the phagocytic activity of the blood 
cells also were studied in the experimental animals. 

E X P E R I M E N T A L  R E S U L T S  

A single, double, or triple intraperitoneal injection of actinomycetes suspended in physiological saline 
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TABLE 1. Charac te r i s t i c s  of Experimental  Act inomycosis  in Mice Following Differ-  
ent Types  of Infection 
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Legend: +) injection of agent or  hydrocor t isone;  K) injection of agent killed by heat; 
O) mineral  oil only injected; E) injection of exocellular  metabolic products  of agent; 
M) diagnosis confirmed microbiological ly .  

or a single injection of act inomycetes  with mineral  oil into the animals did not cause the development of 
experimental  act inomycosis  and did not cause death of the animals (Table 1). However,  repeated injection 
of act inomycetes  with mineral  oil was followed by the appearance of small  white mi l iary  tubercles  on the 
per i toneum and omentum in some of the animals 2 weeks af ter  the last injection. Aetinomyeetes could not 
be cultured f rom seedings or  squash prepara t ions  f rom the organs  and f rom these tubercles .  After p re -  
l irninary injection of hydrocor t i sone  a single injection of cells  of the act inomycete with mineral  oil or  as a 
suspension in physiological  saline into the animals regular ly  led to the development of an acute i~ffectious 
p rocess  in the mice,  terminat ing in death of 75-85% of the experimental  animals  during the f i rs t  week after  
infection. Cultures of the organs and blood of the dying and killed mice were regular ly  positive for  the 
act inomycete.  

Administrat ion of hydrocor t i sone  and infection of the mice and rats  after  pre l iminary  single o r  double 
sensi t izat ion of the animals with a living culture of the act inomycete or  with the exocel lular  metabolic p rod-  
ucts of the agent mixed with mineral  oil reduced the sever i ty  of the ac t inomycosis  and favored its t rans-  
formation into a chronic infectious p roces s  charac ter ized  by absces sesa t  the sites of injection of the culture 
and by multiple white mi l i a ry  turberc les  sca t te red  over the surface of the v i s ce ra .  Cultures f rom these 
granules  were always posit ive for the act inomycete.  Other var iants  of p re l iminary  sensit ization of the 
animals were less effective (Table 1). 

The scheme as developed above for  the reproduct ion of chronic act inomycosis  in mice was equally 
effective in ra ts  also. Repeated sensit ization of ra ts  with act inomycetes  in mineral  oil was accompanied 
by the accumulation of complement-f ixing antibodies against act inomycetes  in their  blood (titers of anti- 
bodies 1 : 1230 4- 320) and by an increase  in the phagocytic activity of the per iphera l  blood cells  (the phago- 
cytic number  of the control and experimental  groups of animals were7 4- 2 and 38 4- 5, respect ively,  andthei r  
phagocytic indices were 2.3 -+ 0.2 and 3.5 4- 0.6). Administrat ion of hydrocor t i sone  to pre l iminar i ly  immunized 
ra ts  sharply reduced their  t i ter  of circulating antibodies and phagocytes (antibody t i ters  1 : 10 4- 5, phago- 
cytic number  15 4- 1, phagocytic index 1.7 4- 0.2). Administrat ion of hydrocor t i sone before  infection of the 
animals also depressed  the immune response  (during the f i r s t  week after  infection the antibody t i ters  did 
not exceed 1 : 80 4- 20, the phagocytic number 17 4- 2, and the phagocytic index 1.7 4- 0.1). However,  after  
p re l imina ry  infection (sensitization), administrat ion of hydrocor t isone affected chiefly the rate  of r e s t o r a -  
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tion of phagocytic activity. The circulating antibody level after the corresponding injection of actinomycetes, 
even after preliininary injection of hydrocortisone, recovered by the thirddayto a t i t e r  of 1 : 1280 • 320, but 
the phagocytic activity did not recover until the 12th day (phagocytic number 34 -~ 4, phagocytic index 2.6 • 
0.2). Chronic actinomycosis developed against the background of these immunological changes in the ani- 
mals,  

The acute infectious process (aetinomycetic septicemia) developed in the animals when phagocytic 
activity and humoral immunity were depressed by hydrocortisone. Chronic actinomycosis in previously 
sensitized animals appeared when their phagocytic activity was depressed, coupled with a transient decrease 
in the level of circulating antibodies. Under these circumstances antibodies against exocellular metabolic 
products of the aetinomycete, secreted into the surrounding medium, plays a dominant role. These anti-- 
bodies evidently also promote the formation of the typical granules around the elements of the actinomycete, 
and after inhibition of the phagocytic activity of the cells and of cellular immunity by hydrocortisone [2], 
they promote the development of typical chronic actinomyeosis in the animals. Evidence of the important 
role of metabolic products of the microorganism in the development of chronic actinomycosis is also given 
by the unsuccessful results of preliminary sensitization of the animals with killed actinomycetes. 
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