
Comparison with Other Species 

Coronaviruses are widespread in humans, ani
mals, and birds. They produce enteritis, encepha
lomyelitis, sialodacryoadenitis, and systemic in
fections in addition to infections of the respiratory 
tract. Generally, respiratory coronaviruses, which 
infect chickens, rats, and humans, produce dis
ease in the upper respiratory tract. There is evi
dence in humans, however, that coronaviruses are 
important causes of viral pneumonia (Mcintosh 
et al. 1974). 
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Murine Respiratory Mycoplasmosis, Lung, Rat 

Trenton R. Schoeb and 1. Russell Lindsay 

Synonyms. Murine chronic respiratory disease; 
chronic murine pneumonia; enzootic bronchiec
tasis. 

Gross Appearance 

The lungs are externally normal in the majority of 
infected rats, gross lesions being poorly correlated 
with clinical signs and microscopic changes. The 
causative organism, Mycoplasma pulmonis, pref
erentially affects the nasal passages and middle 
ears, and the incidence of lesions decreases from 
the nose distally. The bronchi are the most com
monly affected parts of the lungs. Purple, de
pressed areas of atelectasis may occur in lungs in 
which exudate obstructs airways. A few rats with 
advanced disease have gray- or yellow-purple 
consolidated areas of pneumonia. Yellow, slightly 
elevated foci representing bronchioles dilated 
with purulent exudate can affect entire lobes, im
parting a cobblestone appearance (Figs.257 and 
258). Frank abscesses also are seen in a few cases. 
The bronchial and paratracheallymph nodes may 
be enlarged to three or four times normal size. 

Fig. 257. Murine respiratory mycoplasmosis, rat. Severe 
diffuse bronchiolectasis, atelectasis, and pneumonia in the 
left lung. x 2 
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Microscopic Features 

The lesions of murine respiratory mycoplasmosis 
are so common that many pathologists lack famil
iarity with the histology of normal rat lungs 
(Figs.259 and 260), which differs slightly from 
that of many other species. First, pathogen-free 
and even germfree laboratory rats have small 
amounts of bronchus-associated lymphoid tissue, 
especially at the acute angles of bronchial bifurca
tions, and there are also lymphoid aggregates be
tween the bronchi and adjacent blood vessels. 
Second, the trachea, bronchi, and bronchioles are 
lined by cuboidal to low columnar epithelium, 
rather than the tall columnar, pseudostratified 
type. 
Lesions in the lung usually occur mainly in the 
major airways and are characterized by neutro-

Fig.258. Murine respiratory mycoplasmosis, rat. Severely 
affected left lung with bronchiectasis, bronchiolectasis, 
atelectasis, pneumonia, and greatly increased bronchial 
lymphoid tissue. x 8 

philic exudate, epithelial hyperplasia, and hyper
trophy in varying degrees, and an increase in peri
bronchial lymphoid tissue (Figs. 261-263). The 
distribution and severity of these changes within 
the lungs, and even within an individual lobe, are 
quite variable. Bronchiectasis and bronchiolecta
sis often result as airways become distended with 
purulent exudate. After weeks or months, the epi
thelium of these distended airways becomes flat
tened ("squamoid") or even nonkeratinizing strat
ified squamous. Less commonly, the epithelium is 
destroyed completely, and lost in the resulting ab
scess. The epithelium of alveoli around these se
verely affected airways may become cuboidal, im
parting a glandular appearance (Fig. 263). Vari
ably distributed alveolar exudation of neutrophils 
and macrophages is a feature of advanced disease 
in which infection has spread centrifugally be
yond the bronchioles. 

.. 

Fig. 259. Normal lungs of a rat with small amounts oflym
phoid tissue predominantly at major bronchial bifurca
tions. x 4 (reduced by 10%) 



Ultrastructure 

Mycoplasma pulmonis parasitizes the surface of 
respiratory epithelial cells. Heavy infections in
duce degenerative changes, such as loss of cilia 
and cytoplasmic vacuolation. Some cells also un
dergo more severe changes, indicating irreversible 
damage (necrosis), but it is not established wheth
er such damage is due to the organism, to asso
ciated inflammatory processes, or both. 

Differential Diagnosis 

In naturally occurring respiratory disease in rats, 
M.pulmonis is almost universally present. One or 
more other bacteria also may be found, such 
as Streptococcus pneumoniae, Corynebacterium 

Fig. 260. Normal bronchial lymphoid tissue of rat with flat 
epithelium and mostly small lymphocytes. Hand E, x 450 
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kutscheri, Bordetella bronchispetica, Pasteurella 
pneumotropica, Streptobacillus moniliformis, Pseu
domonas aeruginosa, Klebsiella pneumoniae, and 
an unidentified argyrophilic bacillus which also 
parasitizes the surface of respiratory epithelial 
cells (MacKenzie et al. 1981; van Zwieten et al. 
1980). 
Most of these organisms are probably only oppor
tunistic pathogens but S. pneumoniae and 
C. kutscheri are considered to be primary pathog
ens (Weisbroth 1979). S.pneumoniae causes fi
brinopurulent bronchopneumonia, pleuritis, and 
pericarditis, and C. kutscheri induces multifocal 
suppurative pneumonia. Both organisms can be 
demonstrated in sections by tissue gram stains. 
These diseases are easily differentiated from mu
rine respiratory mycoplasmosis, but because af
fected rats commonly have concurrent mycoplas-

Fig. 261. Mildly affected lungs of a rat with mild to moder
ate increase in bronchial lymphoid tissue and early bron
chiolitis in the right cranial lobe and cranial part of the left 
lung. x 4 
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mal disease, cultural, morphological, and serolog
ic evidence of respiratory mycoplasmosis should 
still be sought. 
Many rats with respiratory mycoplasmosis also 
have concurrent Sendai virus, sialodacryoadenitis 
virus, or rat coronavirus infection. Sendai virus in
fection in adult rats is usually subclinical. Lesions 
are similar to those in mice and are characterized 
by necrotizing bronchiolitis (Jacoby et al. 1979). 
Sialodacryoadenitis and rat coronavirus have 
been reported to cause multifocal interstitial 
pneumonia in natural or experimental infections, 
but these agents to no appear to be important re
spiratory pathogens for rats. None of these le
sions, if found, should be difficult to distinguish 
from those of mycoplasmosis. 
An accurate diagnosis requires diligent efforts to 

Fig.262. Bronchus in murine respiratory mycoplasmosis 
with neutrophilic exudate, mild hyperplasia of respiratory 
epithelium, intraepitheliallymphocytes, and large lympho
cytes and plasmacytoid cells in the lamina propria. Hand 
E, x 450 

determine which viruses and bacteria are present, 
using several methods including microscopic ex
amination of tissues, bacterial and mycoplasmal 
culturing, and serologic testing. One must criti
cally evaluate and correlate all results to make di
agnoses appropriate to each animal or colony. 
Failure to isolate M. pulmonis is not evidence of its 
absence, inasmuch as there are many difficulties 
in isolating this organism by ordinary methods. 
For example, certain tissue substances and even 
medium components can be inhibitory (Del Giu
dice et al. 1980; Kaklamanis et al. 1971; Mardh 
and Taylor-Robinson 1973; Tauraso 1967). Cul
turing several sites in the respiratory tract is ad
vantageous, as is combining culture with other di
agnostic methods (Davidson et al. 1981), such as 
enzyme-linked immunsorbent assay (Horowitz 
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Fig.263. Bronchiole in severe murine respiratory myco
plasmosis with neutrophilic exudate, severe epithelial dis
tortion and ciliary loss, lymphoid accumulation, and peri
bronchiolar glandular structures. Hand E, x 450 



and Cassell 1978), which is now available com
mercially. Although microbial agents present si
multaneously with M. pulmonis probably modify 
the expression of natural respiratory disease in 
rats, no other agent has been demonstrated to pro
duce lesions resembling those of mycoplasmosis 
in rats that are clearly free of other pathogens. 
Therefore, M. pulmonis should be considered the 
primary pathogen in rats having lesions consistent 
with those of experimental murine respiratory 
mycoplasmosis. 

Biologic Features 

The biologic features are discussed further on 
page 80. 
The roles of the various specific and nonspecific 
host defense mechanisms in resistance of rats to 
mycoplasmosis are unclear. Systemic antibody 
and cellular responses occur, but the cellular re
sponse appears more important in rats inasmuch 
as resistance can be conferred by transfer of cells 
but not serum (Cassell et al. 1973). Vaccination 
studies have shown that resistance to disease can 
be induced by local or systemic vaccination, and 
have provided circumstantial evidence for the ex
istence of both local and systemic responses (Cas
sell and Davis 1978). A vigorous local response 
would seem to be indicated by the charateristic 
lymphoid accumulations; however, much of this 
could be due to nonspecific mitogenic activity of 
M. pulmonis (N aot et al. 1979). It remains to be de
termined whether the lymphoid accumulation is 
due to infiltration, local proliferation, or both. In 
vivo studies have indicated that alveolar macro
phages may be important in resistance to alveolar 
invasion by M.pulmonis (Cassell et al. 1973). 
However, in vitro experiments have demonstrated 
only inhibition of multiplication of M.pulmonis 
by alveolar macrophages rather than rapid killing 
of the organism (Davis et al. 1980). 
Like other respiratory mycoplasmas, M. pulmonis 
parasitizes the surface of ciliated epithelial cells. 
The mechanisms by which it affects these cells are 
unclear, but possibilities include competition for 
metabolites or components of the host cells and 
production of toxic wastes (Cassell et al. 1978). 
The close association with host cells may contrib
ute to the ability of M.pulmonisto escape elimina
tion by host defenses (Cassell et al. 1978). For ex
ample, it may prevent mucociliary clearance, 
phagocytosis, or efficient attack by specific im
mune effector mechanisms. However, alteration 
of lymphocyte responsiveness and consequent 
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misdirection or disruption of immune responses 
by nonspecific mitogenicity (Naot et al. 1979) also 
seem likely contributors to the organism's vir
ulence, ability to resist elimination, or both (Cas
sell et al. 1979). 
Mycoplasma pulmonis infection is ubiquitous in 
conventional rat colonies, and has been identified 
in "barrier-maintained" colonies in the United 
States and Great Britain by serologic testing and 
cultural isolation (Cassell et al. 1981). It also has 
been found in colonies thought to be germ free 
(Ganaway et al. 1973). 

Comparison with Other Species 

Comparative aspects of mycoplasmosis in several 
species are discussed on page 82. 
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Pneumocystosis, Lung, Rat 

J. K. Frenkel 

Synonym. Interstitial plasma cell pneumonia. 

Gross Appearance 

Heavily infected lungs are focally to diffusely 
consolidated but never involve an entire lobe. The 
alveoli are filled with grayish material, between 
which the pinkish alveolar walls can be seen with 
a hand lens (Fig. 264). If tissue necrosis or ab
scesses are present, another organism should also 

Fig.264. Pneumocytosis, lung of rat. The dorsal aspect of 
both lungs is diffusely pale pink opaque with only few 
alveoli containing trapped air (light, refractile areas). Rat 
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be looked for. In contrast to consolidated lungs, 
the lungs are not hyperemic and are less volumi
nous. No fibrinous pleuritis occurs unless bacteri
al or fungal pneumonia is present. 

Microscopic Features 

The alveoli are filled with masses of Pneumocyst
sis organisms, usually with a few accompanying 
macrophages (Figs. 265 and 266). In hematoxylin-

was treated with 25 mg cortisone acetate twice weekly and 
with 1 mg amphotericin subcutaneously three times weekly 
for 75 days (reduced by 30%) 


