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The important  role  of Mycoplasma pneumoniae in the etiology of acute r e s p i r a t o r y  d i seases  and pneu- 
monias in chi ldren and adults has now been explained [4, 8, 11]. Morphological  investigations have demon- 
s t ra ted  the par t i cu la r  fea tures  of M. pneumoniae infection in man and in exper imenta l  infection of animals  [1, 
2, 5-7, 10, 14], Meanwhile, ve ry  few investigations have so far  been devoted to the analysis  of fine s t ruc tura l  
changes in the t r achea  and lungs in myeoplasmosis .  Some of them were undertaken on organ cul tures  of the 
t rachea  of Syr ian hams te r s  [1, 9, 13]. It has been shown that M. pneumoniae causes  metabolic and u l t ras t ruc -  
rural  changes in cel ls  of the ciliated epithelium, leading to c i l iostasis  and death of the cells .  It has also been 
found that the A T P  and RNA content is reduced in t rachea l  explants exposed to the action of M. pneumoniae 
cel ls  or  their  membranes  [12]. E l ec t ron -mic roscop i c  studies of the lungs of Syrian h a m s t e r s  infected in t ra -  
nasally with a cul ture of M. pneumoniae have shown adhesion of mycoplasmas  to the surface  of the cel ls  of the 
ciliated epithelium of the bronchi  and thei r  ingestion by a lveolar  macrophages  [3, 10, 151. 

The object  of this investigation was to make a dynamic study of interact ion between mycoplasmas  and 
lung cel ls  in exper imenta l  ae roso l  infection (i.e., under conditions close to those of natural infection), in an 
inhalation chamber ,  with a culture of M. pneumoniae. 

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

The exper imenta l  ma te r i a l  consisted of lungs of 36 female Syrian hams te r s  weighing 60-80 g, infected in 
an inhalation chamber  with a culture of M_. 2 pneumoniae ( t i ter  10C109 CFU/ml)~ in a dose of 0.1 ml per animal 
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Fig. i Fig. 2 

Fig. 1. Phagocytosis of myeoplasmas by outgrowth of e ndothelium (a) and processes of macrophage (b). 
M) Mycoplasma; PM) processes of maerophage; LA) lumen of alveolus; LC) lumen of capillary; E) erythro- 
cyte; En) endothelium. Magnification: a) 20,000, b) 25,000x. 

Fig. 2. Changes in ultrastructure of myeoplasmas during interaction with the host (a, c, d) and mycoplasma 
with ordinary structure (b). Legend as in Fig. 1. Magnification: a) 15,000, b) 25,000, e) 15,000, d)50,000•176 

for  30 rain.* The experimental  animals were killed under pentobarbital anesthesia at intervals: f rom 1 h to 
14 days af ter  infection. Pieces of lungs for e l ec t ron-mic roscop ic  investigation were fixed in 2.5% glutaralde-  
hyde solution and postfixed in 2% OsO 4. After dehydration the mater ia l  was embedded in a mixture of Eponand 
Araldite.  Sections were cut on the LKB Ult ramikrotome and examined in the JEM-100B electron microscope .  
Mater ia l  for light microscopy was fixed in Carnoy ' s  fluid and, af ter  dehydration, it was embedded in paraffin 
wax. The paraffin sections were stained with hematoxyl in-eosin and by the PAS reaction.  

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

Analysis  of the mater ia l  showed that in Syrian hamste rs  infected with mycoplasmas  the pathological pro- 
cess  in the lungs began with a marked vascular  reaction.  Under the light microscope ,  1 h after  introduction of 
the culture of M. pneumonias, per ivascular  edema and swelling of the endothelium of the blood vesse ls  were 
observed in the lungs of the experimental  animals; la ter  destruct ion of the endothelium took place, the vesse l  
wall swelled until it became fibrinoid, and PAS-positive mater ia l  accumulated in it. The blood vesse ls  were 
congested and signs of in t ravascular  hemolysis  and thrombus formation were observed in them. Elec t ron-  
microscopic  investigation revealed swelling of the capi l lary endothelium with an increase  in the number of 
pinocytotic vesicles  in it. 

The localization of the mycoplasmas  in the blood vesse ls  was very  charac te r i s t i c ,  for they were found 
in the immediate neighborhood of e ry throcytes  and leukocytes (Fig. 2a). The d iscovery  of f ree- ly ing  myco-  
plasmas in the lumen of a blood vessel  confirms the possibility of blood-borne dissemination.  Phagocytosis  of 

*The experiments  were conducted jointly with workers  at the Labora tory  of Epidemiologieal Immunology 
(Head, P ro fe s so r  V. I. Vasil 'eva),  N. F. Gamaleya Institute of Epidemiology and Microbiology, Academy of 
Medical Sciences of the USSR. 
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mycoplasmas  by endothelial  cells  on the viropexis  principle was discovered,  when the mic roorgan i sm was 
ingested by endothelial  p rocesses  (Fig~ la) .  

The reac t ion  of the in ters t i t ia l  t issue of the lungs developed very  quickly~ On the 2nd day af ter  infection 
with M. pneumoniae a picture of in ters t i t ia l  and se ro-desquamat ive  pneumonia with a hemorrhagic  component 
was diagnosed. Numerous,  mainly per ibronchia l  and per ivascu la r ,  foci of infi l t rat ion with lymphoid cel ls  and 
plasmablasts ,  foci of infi l t rat ion of the granuloma type composed of his t iocytes ,  localized thickenings of the 
a lveolar  septa, desquamation of a lveolocytes ,  considerable  hemorrhages ,  and groups of alveoli  whose lumen 
was filled with serous  fluid and desquamated alveoloeytes ,  were observed.  In the PAS react ion,  PAS-posit ive 
granules of M. pneumoniae antigen were  detected in the desquamated alveolocytes ,  in the a lveolar  septa, and 
ex t race l lu la r ly  in the lumen of the alveoli .  

Type II a lveolocytes  were  charac te r ized  by swelling of the mitochondria and des t ruc t ion  of osmiophil ic  
bodies.  Surfactant ma te r i a l  and remnants  of des t royed cells  were  observed in the lumen of the alveoli .  

The number of f ree  lung macrophages  was considerably increased.  These macrophages  had many pro-  
cesses  by means  of which they ingested mycoplasmas  (Fig. lb); phagosomes with remnants  of des t royed my_ 
coplasmas were  visible in some of them. 

Changes in the mycoplasmas  during interact ion with the host, observed in this investigation, were par-  
t icular ly  interest ing.  Besides  mic roorgan i sms  with normal s t ruc ture  (Fig. 2b), mycoplasmas  with s t ruc tura l  
changes also were  observed (Fig. 2a, c, d): They became t ranslucent ,  vacuolar  s t ruc tu res  were formed in 
them, and these gradually filled the whole cavity of the microorgan ism.  The membranes  of the mycoplasmas  
also underwent vacuolar  degenerat ion.  La te r  the changes could proceed in two directions:  coarsening of the 
walls of the ves ic les  and membranes  with the format ion of l amel la r  bodies, or  des t ruct ion of the membrane ,  
with f ragmentat ion of the mycoplasma.  
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