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At autopsy on patients dying from various diseases ,  and especial ly on children with enterocoli t is ,  
pneumonia caused by Escher ichia  co H is somet imes  found. 

The object of this investigation was to study pneumonia caused by experimental  infection with E. coll. 

EXPERIMENTAL 

Experiments were carried out on 531 albino mice which were injected with different strains of E. 

coli (enteropathogenic OiliB4H2-No. 84 and No. 6247, and nntyped No. 112). Preparations of endotoxin 
were obtained from these strains by Boiven's method. M. L. D. for strains Nos. 84 and 112 was 0.01 ml, 

so that they could be classed as highly toxigenic. M. L. D. for strain No. 6247 was 0.3 ml, and this was 

therefore, a strain of weak toxigenicity. 

The animals were infected intranasally under ether anesthesia so that on the average 600 million 

bacterial ceils entered the lungs of each mouse. 

At each time of investigation, usually 6 animals were taken in each of the three series of experi- 
ments. After aseptic removal, the lungs of four mice were ground and seeded on EndoTs medium. The 

material taken from the remaining mice was investigated histologically. The organs were fixed in 10% 

formalin solution and then embedded in celloidin-paraffin. To detect the microorganisms sections were 
stained with azure-eosin and by the Nicolle and Gram-Weigert methods. 

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

After infection with the highly toxigenic s t ra in  E. eoli OlllB4H2, 32 of the 175 mice died in the f i rs t  
5 days. 

Mass dissemination of the bacilli throughout the lungs, with degenerative changes in the epithelium 
of the bronchial  mucous membrane and penetration of the bacilli  into the cytoplasm of individual cells  
were observed 10 min after  infection. Leukocytes were clustered in the interalveolar  septa. 

After 1-3 h, multiple pneumonic foci containing a leukocytic exudate~with t races  of serous  fluid and 
maerophages, appeared in the lungs (Fig. 1,I). Well marked phagocytosis of the mic roorgan i sms  by leuko- 
cytes and, in part icular ,  by macrophages was observed (Fig. 1, II). The number of bacilli  found in the 
loci was considerably increased.  

After 6-9 h the size of the foci was increased and they now occupied 30-50% of the total a rea  of the 
organ. The alveoli and bronchi were filled with a thick exudate consist ing mainly of leukocytes.  The f r ee -  
lying microorganisms  were much fewer and those which were found were deformed. 

After 12 h a second wave of multiplication of the bacilli was observed,  and the pathological p rocess  
showed further  p rogress ive  development. 

The pneumonic foci 24 h after  infection occupied about 60% of the total a rea  of the lungs. The cha r -  
ac ter  of the exudate remained as before.  The number of microorgan isms  gradually diminished. 

On the following days the a i r less  foci occupied 60-70%of the total a rea  of the lungs. Among the cells 
of the exudate, the macrophages were relat ively more  numerous.  No f ree- ly ing  mic roorgan i sms  were seen 
at this stage of the process .  
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Fig. 1. Pneumonic focus in a mouse 3 h after infection with a 
s t ra in  of E. eoli with high toxigenic proper t ies .  Azure-eos in .  
I) 270 • II) Many mic roorgan i sms  are  visible in an exudate 
mainly of leukocytes,  and are  par t ly  phagoeytosed. 1600 • 
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Fig. 2. Dynamics of changes 
in the number of mic roo rgan -  
i sms  in the lungs of albino 
mice infested intranasal ly  with 
strains of E. coll. 1) Highly 
toxigenie s t ra in  OlllBr 
2) weakly toxigenic s t ra in  
OiliB4H2; 3) highly toxigenic 
untyped strain.  Abscissa) 
time after  infection (in days), 
ordinate) number of bacter ia l  
cells (in millions). 

Starting on the 4th day, gradual disintegration of the leukocytes 
and thinning of the exudate took place. From this timo no microorganisms 
were detected. Clearance of the hmg tissue then occurred. By the llth 
day only residual phenomena after pneumonia were still present in the 
lungs. 

The morphological  changes in the lungs of the dying mice demon-  
s t rated the sever i ty  of the inf lammatory  process .  The f ibers in the walls 
of the large blood vesse ls  became separated and edema developed 
around them and the pneumonic loci. These changes were caused by the 
action of the E. coli toxin, as was shown conclusively by experiments  in 
which the endotoxin of this mic roorgan i sm was injected intranasal ly.  

To study the relat ionship between the morphogenesis  of the pneu- 
monias and the toxigenicity of the microorgan isms ,  99 mice were in- 
fected with a weakly toxigenic s t ra in  of E. coli OlilB4H2, Four  of the 
animals died in the f i rs t  3 days.  The charac te r  of the morphological  
changes in these mice was slightly different f rom that descr ibed above, 
for the second wave of propagation of the mic roorgan i sms  was absent, 
the a rea  affected by the lesions was smal ler ,  and fewer mice died at the 
comparable  t imes .  

To examine the possible etiologic role of untyped E. coli cells 
169 mice were infected with bacilli of this category with highly toxigenic 
proper t ies ;  29 of the animals died in the f i rs t  5 days after infection. 
The morphological  changes in the lungs of these animals were s imi lar  

to those in the mice infected with the highly toxigenic s train of enteropathogenic E. coll. In half the ani-  
mals the second wave of multiplication of the mic roorgan i sms  was actually observed (on the 1st - 2nd day 
after  infection). 

The morphological  data la rge ly  confirmed the resul ts  of the microbiological  investigation (Fig. 2). 

It is c lear  f rom Fig. 2 that the dynamics of c learance of the lungs f rom the pathological agent was 
dependent to some extent on the toxigenicity of the s t ra ins .  In par t icular ,  9 h af ter  infection with highly toxi- 
genic s t ra ins ,  the number of mic roorgan i sms  isolated f rom the lungs increased,  but this did not happen 
after  infection with the weakly toxigenic s t ra ins .  
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The exper iments  showed that E. coli, both enteropathogenic and untyped, if  injected in t ranasa l ly  into 
albino mice,  causes  an ~rffections p r o c e s s  in the lungs. The sever i ty  of the course  of the i n f l ammato ry  
p roce s s  depends on the degree  of toxigenici ty of the E. coli but not on i ts  type.  
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