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The agent causing primary atypical pneumonia was first described as an infectious agent of virus 
nature [5], and not until 18 years later was it shown that it is in fact not a virus but a member of thefamily 
Mycoplasmatacae [2J,subsequently named Mycoplasma pneumoniae [3i. 

The possibility of reproducing a model of this infection was first demonstrated by Eaton in 1944, 
who inoculated cottontail rats aged 6-8 weeks intranasallywith the pharyngeal washings of patients with 
primary atypical pneumonia. In this way pneumonia was reproduced irregularly, developing in approxi- 
mately half the animals used in the experiment. In subsequent investigations this method was used to 
study the action of antibiotics on the agent of this disease [7-8], to investigate the neutralizing activity 
of antisera [6], and for other purposes. The infection was reproduced successfully in volunteers [I]. In 
a recent paper [4], the results of human infection with the laboratory strain FH of M. pneumoniae the 
pathogenicity of which was depressed by prolonged passage in artifial nutrient media, were described. 
After inoculation, in some of the volunteers the temperature rose although pneumonia did not develop. 
It was shown, however, that in' 83% of infected persons the antibody titer reached a level adequate for pre- 
venting the development of the disease in case of natural infection. The authors of this paper raise the 
question of the possibility of creating attenuated strains for the immunoprophylaxis of natural atypical 
pneumonia in man caused by M. pneumoniae. 

The object of the present investigation was to reproduce an experimental infection caused by the 
attenuated laboratory strain FH of M. pneumoniae and to attempt to discover the possible indices of patho- 
genicity for other strains of mycoplasmas of this species. 

EXPERIMENTAL METHOD 

To produce the experimental infection, cottontail rats were inoculated intranasally with different 
doses of viable particles of laboratory strain FH of M_~ pneumoniae, obtained from Dr. R. M. Chanock 
(United States), and of strain No. 62 isolated by the authors in Moscow from a patient with primary atypical 
pneumonia and identified by the /3-hemolysis test as M. pneumoniae. The animals of the control group 
were inoculated intrnasally with washings from a sterile nutrient medium. The rats were sacrificed at 
various times after inoculation, and the character and intensity of the inflammatory changes in the blood 
tissue were first assessed macroscopically. Later the tissue was fixed, histological preparations were 
made, and these were examined under the microscope. 

EXPERIMENTAL RESULTS 

In the e x p e r i m e n t s  of s e r i e s  I e x p e r i m e n t a l  p n e u m o n i a  was  r e p r o d u c e d  in co t tonta i l  r a t s  aged 6-8  
weeks .  In the e x p e r i m e n t  m o r e  than  100 r a t s  of th i s  age were  inocu la ted  with s t r a i n  FH of M.._~ p n e u m o n i a e  
in  doses  of be tween 500,000 and 2 m i l l i o n  v iab le  p a r t i c l e s .  However ,  in  t he se  e x p e r i m e n t s  no l e s i o n s  of 
the lung t i s s u e s  v i s i b l e  with the naked eye w e r e  ob ta ined .  As a con t ro l  for  the e x p e r i m e n t s  with the l ab -  
o r a t o r y  s t r a i n  FH, co t tonta i l  r a t s  aged 6-8 weeks  w e r e  inocula ted  i n t r a n a s a l l y  with s t r a i n  No. 62 of M_~ 
p n e u m o n i a e  r e c e n t l y  i so la ted  f rom a pa t ien t .  The r e s u l t s  of th is  e x p e r i m e n t  showed that  the v i r u l e n t  
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TABLE 1. 
with Labora tory  and Recent  Strains of M. pneumoniae 

Results  of Reproduction of Experimental  Pneumonia by In t ranasal  Inoculation of Newborn Rats 

Dose (in viable units) 

No. of animals 

Total bronchopneu- 
monia 

Lobar bronchopneu- 
monia 

Large foci of pneu- 
monia 

Solitary small foci 
of pneumonia 

Absence of macro- 
scopic changes 

Charac ter  of m a c r o -  
scopic changes 

col 

in- 
.d 

1) 

TABLE 2. Dynamics of Development of Macroscopic Changes in the Lungs of Newborn Rats during 

Experimental Reproduction of Pneumonia by Laboratory Strain FH of M. pneumoniae (Intranasal 

Inoculation in a Dose of 750,000 Viable Particles) 

Time after inoculation (in days) 

I i Character  of macroscopic  changes 1st 2nd 5th 10th 20th 

Total bronchopneumonia 
Lobar  bronchopneumonia 
La rge  foci of pneumonia 
Single small  foci of pneumonia 
Absence of macroscopic  changes 

18 

1 
1 
4 

12 

20 

w 

1 
3 
3 

13 

No. of 

17 

mimals 

16 18 

5 
13 

30th 

18 

1 

17 

s t ra in  No. 62, in the same doses and experimental  conditions, could produce macroscop ic  changes in the 
lung t issue in more  than half the animals.  Histological  investigation of this mater ia l  showed that on the 
6th-7th day after  inoculation with s t ra in  No. 62, in near ly  all cases  foci of bronchopneumonia of varying 
size were  observed,  in some places serous  and desquamative,  in others suppurative and desquamative 
in charac te r .  A distinctive feature of the experimental  infection caused by strain No. 62 was the presence  
of productive vasculitis in many animals, represented mainly by cells of the lymphoid series with an ad- 

mixture of leukocytes. The vessel walls were usually soaked with plasma. In addition to the vasotoxie 

effect just described, frequently hemorrhages were found in the lumen of the alveoli, with signs of hemoly- 
sis. Around the bronchioles considerable areas of lymphocytic infiltration and circumscribed collections 

of large cells of desquamated epithelium were found. 

The results of these experiments showed that strain FH of M. pneumoniae possesses lowered viru- 
lence and cannot cause the development of a well marked infectious process in rats aged 6-8 weeks. For 

this reason, in the attempt to reproduce the infection and determine the residual pathogenicity of this 
strain, a series of experiments was carried out in which newborn cottontail rats were inoculated intra- 
nasally (Table I). 
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Fig. 1. Changes in the lung t issue on the 7th day after  
int ranasal  inoculation of newborn ra ts  with the recent ly  
isolated s train No. 62 of M. pneumoniae in a dose of 
250,000 viable par t ic les .  Marked vasculi t ies  against a 
background of serous-desquamat ive  pneumonia. Hema-  
toxylin-eosin.  100• 

It is clear from Table 1 that the strain FH caused macroscopically visible pneumonia in almost half 

(in 7 of 16) the animals used in the experiment. Meanwhile strain No. 62, in the same doses, produced 

lesions which were far more intensive and which occurred in 13 of the 16 infected rats. When comparing 

the nature of the histological changes produced by these two strains in the newborn rats, it should be 

noted that in infection with strain FH, large and smal l  foci of pneumonia were  found in different par ts  of 
the lung and were  serous  and desquamative in charac ter ,  somet imes with a considerable admixture of 
leukocytes.  Foci of per ibronchial  pneumonia were  seen everywhere,  consist ing mainly of lymphocytes.  
Usually pneumonia was found against the background of severe  congestion of the lungs and extensive 
hemorrhages  in the lumen of the alveoli. In the newborn rats  inoculated with the recent ly  isolated v i ru -  
lent s train No. 62, extensive foci of mainly serous and desquamative pneumonia were  also found, but in 
contrast  to infection with the labora tory  s train FH, in all cases areas  of specific vasculi t is  also were 
found (Fig. 1). The wall of the blood vesse ls  was saturated with plasma.  Such vessels ,  of a r te r io la r  type, 

Fig. 2. Changes in the lung t issue after intranasal  inocu- 
lation of newborn ra ts  with labora tory  s train FH of lVi. 
pneumoniae in a dose of 750,000 viable par t ic les ,  a) F i rs t  
few hours after  inoculation: interst i t ial  pneumonia, marked 
hyperplasia  of nuclei of the cells of the interalveolar  sepia, 
admixture of leukocytes.  Hematoxylin-eosin.  200x ; b) toward 
the 7th day after inoculation: loci of sero-desquamat ive  pneu- 
monia, well marked desquamation of ceils of the alveolar  epi- 
thelium. Hematoxylin-eosin.  100x. 
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were  usually accompanied by bronehioles,  so that the cuffs of lymphocytes surrounding the vesse l  also 
spread to some extent to the per ibronchial  t i ssue.  Staining of the elastic t issue confirmed the pe r ivaseu-  
lar  situation of the infiltration. The elast ic  skeleton in these c i rcumstances  appeared swollen. In some 
cases ,  a large admixture of leukocytes was present  in the areas  of infiltration around the blood vesse ls .  

The study of the development of pneumonia caused in the newborn ra t s  by intranasat  inoculation 
with 750,000 viable par t ic les  of s train FH of N.  pneumoniae showed (Table 2) that macroscopica l ly  visible 
changes in the lung t issue were  present  in some animals on the 1st and 2nd days after  inoculation. On the 
5th-10th day in most  ra t s  used in the experiment,  the inf lammatory changes were  maximal.  By the 30th 
day a focus of pneumonia could be found in only one of the 18 ra ts .  Histological examination showed that 
the initial react ive  changes developed in the lungs during the f i rs t  few hours after inoculation, and con- 
sisted mainly of react ions  of vascular  type, in the fo rm of congestion, s tasis ,  and small  foei of inter-  
stit ial pneumonia (Fig. 2a). The exudative react ion at this t ime was slight, but it p rog re s sed  steadily 
and by the end of the f i rs t  day a se ro-desquamat ive  and sero-purulent  pneumonia had developed on a 
considerable scale.  The inflammation developed against the background of thrombosis  of blood vesse ls  
and disturbance of the circulat ion.  These phenomena increased in severi ty  and reached a maximum on 
the 5th-10th days after inoculation (Fig. 2b). In the later  periods the picture of resolut ion of the process  
was observed,  and by the 30th day no inf lammatory changes were usually present  in the lung. 

In the same experiment  the ra te  of survival  of the agent in the body of the newborn ra ts  was studied. 
A gradual decrease  in positive seeding of M. pneumonia f rom the lungs of sacrif iced animals was observed,  
and in some cases  (on the 10th-20th-30th days after inoculation) there  was no clear  corre la t ion  between 
the considerable macroscopic  changes in the lung t issue and the positive resul t  of seedings on nutrient 
media. On the 30th day, M__. pneumoniae was isolated f rom the lungs of 5 of the 18 sacrif iced ra t s .  

The resul ts  of the fur ther  study of the age res i s tance  of ra ts  to intranasal  inocuIation with s train 
FH of M. pneumoniae showed that their  sensit ivity to this infection diminished gradually with age. For  
example, whereas  during infection of young ra ts  during the f i rs t  week of life, depending on the dose of 
infecting mater ia l ,  pneumonia could be produced in 50 or  67 % of the animals used in the experiment,  in 
the ease of r a t s  aged 3 weeks this proport ion felt to 25-20%, and in animals aged 6 weeks, as shown above, 
pract ieaIIy  no macroscop ic  signs of pneumonia were produced. 

The resul t s  descr ibed above thus show that, depending on their age, cottontail ra ts  differ in their  
res i s tance  to experimental  infection caused by various s t ra ins  of M. pneumoniae. This phenomenon can 
be used to determine the pathogenicity of s t ra ins  of M. pneumoniae. Experimental  reproduction of the in- 
fection in newborn ra ts  is most  advisable, because it is only in these conditions that the level of patho- 
genicity, not only of recent ly  isolated, but also of attenuated labora tory  strains,  can be detected. In the 
experimental  reproduction of the infection, one of the indices of pathogenicity of M. pneumoniae is evi-  
dentIy the proper ty  of forming the charac te r i s t i c  lesions of vasculi t is .  
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