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Recognition of the virus-like agent
associated with endemic pneumonia of
the albino rat has been largely depend-
ent on its behavior in mice following
nasal instillation of lung suspensions.!?
The appearance of pneumonia and otitis
media in mice after direct transfer from
the rat proved to be reasonably sound
indication of the presence of the agent.
The serial passage of lung suspensions in
mice introduced, however, an oppor-
tunity for the development and carriage
of intercurrent infection. During the
course of one passage series, in which
normal lung was being used as an ap-
propriate control, a secondary disease
likewise characterized by pneumonia
and otitis media was indeed encoun-
tered. At autopsy, however, pleuro-
pneumonia-like organisms were isolated
from the lungs and middle ears of the
infected mice. The general resemblance
between the two diseases prompted fur-
ther study of the associated bacteria.
The resulting observations which per-
tain to the behavior of pleuropneu-
monia-like organisms on nasal instilla-
tion in mice and rats add an emphasis
to their activity not brought out in the
work of others and are presented as a
supplementary appraisal of these bac-
teria.

Since the introduction of the term pleuro-
pneumonia-like organisms by Klieneberger? in
1935, she and others have carried out extensive

studies on the habitat, identification, and patho-
genicity of these- bacteria, This work was re
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viewed by Sabin®in 1941 and comparatively little
information has been added since that time. Men-
tion will be made here only of those studies that
Jear directly on the present work.

Klieneberger and Steabben® were the first work-
ers to show that pleuropneumonia-like organisms
are associated with pneumeonia in rodents. In
1937 they isolated such bacteria from the lung
lesions of albino rats, This work was extended by
them® in 1940 but was confined to pulmonary
examination. They again recovered the organisms
from the lung, both in the presence and absence
of lesions, but were unable to reproduce pneu-
monia in the rat by the experimental introduction
of pure cultures.

Sabin” in 1939 and Sabin and Johnson®in 1940
“ported the isolation of pleuropneumonia-like
organisms from the conjunctiva and nasal mu-
cosa and occasionally from the trachea and lung
of normal carrier mice. Sullivan and Dienes? in
1940 observed pneumonia in mice anesthetized
with ether, while making blind nasal passages of
normal mouse lung at intervals of 4-6 days. Pleu-
ropneumonia-like organisms were recoverable
from the lungs but the pathogenicity of these
cultures was apparently not determined.

Edward' in 1940 likewise observed pneumonia
in mice following the nasal injection of a normal
lung suspension. In two subsequent passages 10
of 11 mice showed lung lesions at autopsy on the
10th day. Three strains of pleuropneumonia-like
organisms were isolated from the lungs of these
mice. The second subcultures of the three strains
produced pneumonia in three, two, and 4 of 3
mice, respectively, on nasal injection. A loss in
pathogenicity was noted on continued cultiva-
tion: the 7th subculture of one strain produced
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pneumonia in two of 6 mice, but the 15th subcul-
tures of the other two strains resulted in pneu-
monia in only one of 11 mice injected.

Horsfall and Hahn® in 1940 encountered pleu-
ropneumonia-like organisms in the pneumonic
lungs of mice during their work with the virus of
mouse pneumonia. These organisms were isolated
from mice both in the presence and the absence
of the virus and also in the presence of influenza
virus. They were not further studied.

Andrewes and Welch™ in 1946 reported the re-
covery of pleuropneumonia-like organisms from
the pneumonic lung of one of séveral mice orig-
inally injected with unrelated material. Mice in-
oculated intranasally with serum-broth cultures
of this strain, which proved to be motile, showed
lesions in the lung when killed 6-23 days later.

MATERIALS AND METHODS

The mice used in the following experiments
were from a colony maintained at The Rockefel-
ler Institute in Princeton and designated the
Princeton strain. This colony was started in 1922
with breeders obtained from a local dealer, It has

undergone a number of epizootics involving the

central nervous system and the digestive tract
but has consistently escaped communicable in-
volvement of the respiratory tract. Prior to 1945
attempts to isolate pleuropneumonia-like organ-
isms from the eyes and the respiratory tract of
mice removed directly {from the colony consist-
ently failed.
The albino rats were from the selected colony
started by Nelson and Gowen'in 1931 and main-
tained uninterruptedly with no outside additions.
Rats from this colony have shown no disease of
the respiratory tract other than endemic pneu-
monia and have been consistently free from infec-
tion with pleuropneumonia-like organisms.
At autopsy the lungs were routinely removed
and examined with the aid of a dissecting micro-
scope, The middle ears and nasal passages were
exposed and aspirated with a capillary pipette.
Lung and exudate suspensions were prepared in
a concentration of approximately 109 using
normal saline. In dealing with normal animals
theentire lung was used ; with pneumonic animals
the involved portions of the lung were generally
selected. The lung tissue was finely minced with
scissors and ground by hand in a glass tissue
1t. Hersfall,' 'F. 'L., and Hahn, R. G. 1940,
J. Exp. Med. 71} 391-408.
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grinder. Nasal injections were made. in mice
weighing 15~18 g and in rats two to three months
old, 5 animals being used with each experiment.
The suspensions were dropped on the nares of
the animals, previously anesthetized with ether,
using a syringe and needle. The volume of the
inoculum was usually 0.05 cc for mice and 0.1
cc for rats. The injected animals were maintained
in isolation units for a period of at least 4 weeks.
Initial cultures from injected animals were
made on solid medium using a loopful of suspen-
sion. The medium employed was veal infusion
agar, pu 8, reinforced with 309, horse serum.
The inoculated plates were sealed with scotch
tape to reduce evaporation and incubated at
37 C for 5-10 days. They were examined every
other day at a magnification of 100X using a
compound microscope, Transfers were made by
cutting out a block of agar on the stage of a dis-
secting microscope and rubbing it over the sur-
face of freshly prepared solid medium or dropping
it in fluid medium. Two forms of the latter were
used, a column of one cc of defibrinated horse
blood at the base of a nutrient agar slant and 309,
horse serum bouillon (volume 7 cc). Transfers

Wbm_m{:;i)ed at two to three day intervals from
horse b agar cultures and at four to five day

intervals from horse serum bouillon, The horse
blood was drawn at the Institute in Princeton,
being renewed every 2nd week. Serum removed
while the blood was fresh did not produce the
type of lung reaction described by Thomas and
Kolb" following the nasal injection of human
blood serum in mice. _

The microscopic examination of cultures and
exudates was made with air-dried films which
were Gram stained using carbol fuchsin diluted
1:3 with distilled water as the counterstain.

EXPERIMENTAL

Results of the examination of wice in-
Jected with lung suspensions.—In order
to control the passage of lung suspen-
sions from mice infected with the virus-
like agent of the albino rat, a series was
begun in January 1942 in which 5 mice
were, injected intranasally with a sus-
pension of normal lung from mice re-
moved directly from the stock colony.
These passages were continued at in-
tervals of approximately a month until
early in 1944, 24 transfers being made.

14, Thomas, L., and Kolb, E. M. 1944, Proc.
Soc. Exp. Biol. and Med. 55: 1-4,
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The lungs and ‘middle ears of the 120
mice which were included in this series
were uniformly normal at autopsy.
Work was not resumed until January
1945 when a second series was begun
and maintained as before. All of the
injected mice of the first 13 passages
were normal at ‘autopsy. Evidence of

1M

During the outbreak of 'pleuropneu-
monia chattering was observed and
some of the infected mice failed to gain
weight. Except during this period, chat-
tering was not apparent, all of the mice
appeared normal, and there was a
marked gain in weight. There were no
fatalities in either series of passages.

TABLE 1.— Findings in a mouse passage series begun with normal lung.

No. of passage with condition of lung and middle ear at autopsy

Mg 13 14 15 16 17 18 19 20
[l ME. by MET TLoME;lnL ME L ME. L ME _ L ME.. L_ME

) x 2tk =i T T B S R VS % e liirs
2 ! Lt T e + & S -1 - = - -
3 - - - - < = . % - ok -
i e = A 28 2 TR - =l - -
s = = gm gl e oo S o 2 o o

L =lung; ME =middle ear.
#* 4 indicates pneumonia or otitis media.

intercurrent disease appeared in the
14th passage, a single mouse showing
pulmonary lesions when killed. The
subsequent course of events is sum-
marized in table 1.

The disease was not manifested in the
15th passage but reappeared in the 16th,
at which time it was first diagnosed as
pleuropneumonia. What proved to be
specific organisms were recoverable
from the lung and middle ears. The
disease reached its peak during the 16th
and 17th passages, 6 of the 10 mice
showing pneumonia at autopsy. Begin-
ning with the 16th passage the suspen-
sions used for transfer were prepared
only from lungs which showed no reac-
tion at autopsy. The lungs of the 10
mice in passages 18 and 19 were normal
but the middle ears were uniformly in-
volved and yielded the specific bacteria
on culture., The mice of the 20th pas-
sage were normal throughout and pleu-
ropneumonia-like organisms were not
demonstrable in the lungs. Five addi-
tional passages have now been made
with the absence of both lesions and
associated bacteria.

The experimental production of
pleuropneumonia in mice

A. By the wnjection of lung suspensions
and middle ear exudate.—The disease
which appeared during the course of the
normal lung passage was readily estab-
lished in mice by the nasal instillation
of pneumonic lTung suspension and mid-
dle ear exudate. It was also readily
maintained in mice by the nasal transfer
of middle ear exudate, 9 passages being
made at monthly intervals. Recovery of
pleuropneumonia-like  organisms ''was
sufficiently constant, in the absence of
any other pathogenic agent, to warrant
the diagnosis of rodent pleuropneu-
monia and this term will be used from
here on. At autopsy the scope of the

TasLe 2.—Comparative rales of pneumonia, otilis.
and rhinilis in mice injected intranasally with sus-
pension of exudate from the middle ear.

i No. of e ekt
Source of inoculum mice
Pneu- 3 Rhin-
4 nonia Otitis ftls
Rat paeumonia
{virus-like agent) 100 96 94 31
Mouse pleuro-
poeumonia 100 54 84 16
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disease paralleled that of endemic pneu-
monia in mice, being limited to the
lung, middle ears, and nasal passages.
However, the comparative rates of in-
volvement, which are presented in table
2, indicated a significant difference in
the rate of pneumonia. The bacteriolog-
ical findings were also quite different;
to date pleuropneumonia-like organisms
have never been isolated from mice in-
fected with the virus-like agent.

Involvement of the middle ears was commonly
bilateral and indicated by the presence of a copi-
ous purulent exudate. Pneumonia was generally
manifested by the complete consolidation of one
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the 3rd week after injection but was by no means
constantly noted. Many of the injected mice
showed no other indication of disease and gained
weight normally during the period of observation.

B. By the injection of pure cullures.—
Pleuropneumonia was also readily pro-
duced by nasal instillation of the spe-
cific organisms in pure culture. The mani-
festations of the resulting disease largely
duplicated those produced by the in-
jection of lung and exudate suspension.
Pleuropneumonia-like organisms were
again recoverable from the loci of in-
volvement. The disease which resulted
from nasal transfer of the organisms in

TaBLE 3.—The transmission of pleuropneumonia by direct contact,

No. of mice with

No. of mice with

Experitent Nl:j. of No. of No. of
ce + contact days in
No. injected :.no:?; Otitis I?:i"“' mice contact g“ozlj' " Otitis Rirt'ii:'

1 5 2 3 1 5 28 0 0 0

2 L} 2 5 0 5 28 0 (1] 0

3 5 3 4 1 5 45 1] 1 0

4 5 1 5 0 5 50 0 0 0

5 5 2 4 (1] 5 60 0 0 0

6 5 1 3 1 5 64 0 3 0

* | mouse died during the period of contact.

or more lobes, It was less regularly restricted to
the right middle and azygous lobes than in the
disease produced by the virus-like agent. Involve-
ment of the nasal passages was indicated by a
definite mucopurulent exudate. Exudate from
both the middle ears and nasal passages showed
numerous polymorphonuclear leucocytes on
microscopic examination. Morphologic forms
typical of the pleuropneumonia-like organisms
were often demonstrable in Gram-stained films.
The presence of Gram-negative granules and
rods within leucocytes was a valuable aid in the
differential diagnosis of pleuropneumonia and
the disease produced by the virus-like agent.
Similar microscopic elements were never ob-
served in exudate films from mice infected with
the latter disease.

The mortality in mice during the period of ob-
servations, which was occasionally extended to
two months, was low. Ten deaths occurred in a
total of 110 mice injected with lung or exudate
suspensions. The data presented in table 2 were
compiled from the survivors. Only 1 of the 100
mice which were examined failed to show any
evidence of involvement at autopsy.

Chattering was the only sign of the disease
which was at all regular. It was usually audible by

pure culture was likewise maintained
by passage.

Six different cultures of the pleuropneumonia-
like organisms isolated from the mice injected
with lung or exudate suspensions were tested in
mice, 5 animals being used with each culture,
The first transfer to a fluid medium from the ini-
tial serum agar plate was employed in each in-
stance. Five of the cultures were 48-hour growths
in horse blood agar and one was a 72-hour
growth in horse serum broth, The mortality which
followed the nasal injection of these cultures was
somewhat greater than that which attended the
injection of lung and exudate suspensions, 26 as
compared with 10%. Otherwise the results of the
two series were much the same. The disease pro-
duced by the first pure culture isolated was con-
tinued in mice for 6 consecutive passages.

Two pure cultures of the pleuropneumonia-like
organisms were injected intranasally in mice
after 20 transfers in horse blood agar. There was
no significant change in their activity as the re-
sult of continued cultivation. Two of the 10 mice
died. Four weeks after injection all of the 8 sur-
vivors showed otitis at autopsy and 4 of them
pneumonia.
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C. By direct contact.—As indicated in
table 3 pleuropneumonia was not read-
ily communicable by direct contact.
The morbidity rate in the originally in-
jected mice was nearly 1009, whereas
the corresponding rate in the mice which
were exposed to them was 139;. The
only manifestation encountered at au-
topsy in the contact mice was an in-
flammation of the middle ear from which
the specific organisms were isolated. It
may be of significance that the two
groups of exposed mice which showed

pleuropneumonia all of the nasal in-
jections were made with suspensions of
pneumonic lungs or of exudate from the
middle ears. The specific organisms were
commonly demonstrable in cultures
from both loci and the activity of the
corresponding suspensions was com-
parable. Involvement of the nasal pas-
sages, indicated by the presence of a
mucopurulent exudate, was much less
commonly encountered. Two additional
transmission experiments were made fo
determine the infectivity of suspensiong

TABLE 4,—The comparative infectivity of nasal exudate and nasal washings,

Examination of mice

nasal sus ns ature
E’pe{,}:f'"l Mﬁg'ne Yeete taene of the Mﬁg‘_’e suspensions
Pneu- i Rbin- Pneu- Rhin-
monia Ot itis Foeik- . Otlsts o
1 = | ¥ +
- 1 1 it 2 - I +
t 3 + Nasal 3 LY i 3
4 + + exudate 4 4 I
s i + 5 + +
1 ot + gt 1 - 4 Al
2 + ™ - 2 - + =
2 3 + + - Nasal 3 i 3 o
4 i == - washings 4 - - e
3 5 + i 5 - i e

evidence of disease at autopsy were in
contact with infected ones which in-
cluded one mouse with nasal involve-
ment.

In the 6 contact experiments, 5 mice were in-
jected intranasally with active lung or exudate
suspensions and 5 normal mice placed immedi-
ately in the same cage. At the end of the exposure
period all of the mice were killed and autopsied.
One of the injected mice in experiment 5 died
before this period was ended. In addition to the
middle ear cultures from the 4 contact mice
which showed otitis, cultures were also made
from the pooled lungs of the exposed mice in ex-
periments 4, 5, and 6 and of the pooled nasal
washings from the contact mice in experiment 2.
Pleuropneumonia-like organisms were obtained
from the middle ear cultures but not from the
lung and nasal cultures, The specific organisms
were demonstrable in middle ear exudate from
the originally injected mice of all 6 experiments,

The infectivity of mnasal suspensions

In the preceding work on rodent

from the nasal passages in the presence
and in the absence of a local inflamma-
tory reaction.

The results of these experiments,
which are summarized in table 4, indi-
cated that both nasal washings and
nasal exudate were infective on nasal
instillation in mice and that pleuropneu-
monia-like organisms could be recovered
from the upper air passages in the ab-
sence of any apparent local reaction.
From the findings of an experiment
which is not reported in detail it may be
noted, in this connection, that the spe-
cific organisms were not demonstrable
in the nasal passages before the 2nd
week after injection although they were
present in the lung at the end of the
st week.

The nasal exudate used in experiment 1 was
obtained from a group of 5 mice killed 4 weeks
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after the mnasal injection of a preumonic lung
suspension. At autopsy, 4 of the mice showed a
moderate amount of mucopurulent exudate in
the nasal passages. Pleuropneumonia-like organ-
isms were demonstrable in Gram-stained films
from 2 of the animals and were recovered from
the pooled exudates cultured on serum agar
plates. Numerous leucacytes were present in films
from each of the 4 mice. On subsequent injection
pleuropneumonia was produced in each of 5 mice.

The nasal washings used in experiment 2 were
obtained from 5 mice injected with middle ear
exudate and killed 4 weeks later. The nasal pas-
sages were normal at autopsy and saline washings
showed neither leucocytes nor the specific organ-
isms. Pleuropneumonia-like colonies were demon-
strable, however, on serum agar plates from 4 of
the suspensions. They were few in number, vary-
ing from 5 to 10 per plate. The pooled nasal
washings produced pleuropneumonia in 4 of §
mice on nasal injection.

Cultural and mor phological characteristics
of the pleuropneumonia-like
organisms from mice

The microorganisms isolated origi-
nally from the mice of the normal lung
series and later from those experimen-
tally infected were readily cultivable on
artificial mediums and conformed to the
accepted growth pattern of the pleuro-
pneumonia-like organisms. Microscopi-
cally they showed the wide variety of
morphological elements which charac-
terize these bacteria.

On serum agar plates the specific organisms
produced small spherical colonies, ranging from
10 to 350k in diameter. There was no growth
downward into the medium. At a magnification
of 100X the colonies were distinctly granular,
the granules becoming coarser and darker as the
colony aged.

Serum agar plates inoculated with lung and
exudate suspensions generally showed a normal
development of pleuropneumonia-like colonies in
the presence of rapidly growing secondary bac-
teria. In a few instances satellitism was observed
‘with a marked increase in the size of the specific
colonies. In the presence of mold colonies and
occasionally with bacterial colonies a degenera-
tive or inhibitive effect was observed. Plates in-
oculated with middle ear exudate showed sur-
prisingly few secondary colonies and not infre-
quently yielded a pure growth of the pleuro-
pneumonia-like organisms.

NELsON

In 309 horse serum broth a diffuse turbidity
was apparent by the 2Znd day and increased
slightly through the 4th day, on incubation at
37 C. One culture was success{ully transferred 60
times in this medium at intervals of three to five
days.

In fluid defibrinated horse blood at the base of
slanted agar the. only visible manifestation of
growth was a slight flash of hemolysis which
stained the supernatant and seeped backwards
into the agar. This change occurred on the 2nd
or 3rd day of incubation and has been an almost
invariable characteristic of this particular strain.
The degree of hemolysis was somewhat greater
with aged than with fresh blood. It was not ob-
served in uninoculated tubes incubated for the
same length of time. The organisms were readily
maintained in this medium, remaining viable for
at least 100 transfers at two to three day inter-
vals. Serum agar plates inoculated from blood
agar cultures showed innumerable specific col-
onies.

The best microscopic preparations were ob-
tained from horse serum bouillon culturés. The
organisms were sedimented after a growth pe-
riod of three to four days and resuspended in a
small amount of saline solution. Films made from
such suspensions were stained with dilute Giemsa
overnight and showed the usual pleomorphic
elements. Characteristic rods and granules were
also demonstrable in films made from the fluid
portion of horse blood agar cultures and Gram
stained, This method was not always successful
but was nevertheless a useful aid in following the
development of cultures.

The experimental production of pleuro-
prewmonta tn albino rats

A limited number of observations
were made on the behavior of the pleu-
ropneumonia-like organisms in the al-
bino rat. They were successfully “es-
tablished by the nasal instillation of a
mixed lung and exudate suspension from
infected mice and were subsequently
maintained for 6 passages. Twenty-nine
of the 30 rats injected showed evidence
of pleuropneumonia at autopsy. The
localization of the specific organisms
was similar to that in mice, being re-
stricted to the respiratory tract and the
middle ears, but the incidence of in-
volvement was different., The rates of
‘pneumonia, otitis media, and rhinitis in
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the 30 rats of the passage series were
20, 70, and 809, respectively. Pleuro-
pneumonia-like organisms were com-
monly recovered from the middle ears
and nasal passages. They were not iso-
lated from the pooled lungs of 5 rats in
the absence of pneumonia but were ob-
tained from the lungs of three animals
in which pneumonic foci were present.
Pleuropneumonia was also produced
in rats by direct contact. The two ex-
periments which were carried out sug-
gested that the disease 'was somewhat
more communicable in rats than it was
in mice. Nine of the 10 animals that
were used in these experiments showed
evidence of pleuropneumonia at autopsy.
The manifestations of the disease were
commonly limited to the middle ears
and nasal passages from which the spe-
cific organisms were re-isolated on cul-
ture, Two of the rats showed pneumonic
foci in the lungs.
X In a single experiment the specific
disease was likewise produced in rats
by a pure culture of the pleuropneu-
monia-like organisms, originally isolated
from an infected rat of the passage
series. Four weeks after nasal instilla-
tion of the calture 4 of the 5 rats showed
characteristic manifestations at autopsy |
with recovery of the organisms. {

The rat passages were made at monthly inter- :

vals by the nasal injection of middle ear exudate.
At autopsy the majority of the injected rats
showed a moderate to copious amount of muco-
purulent exudate in the nasal passages. Many
Teue es were present in Gram-stained films
cellular groups of pleuropneumonia-like
organisms were commonly observed.

The contact experiments were made with
passages 3 and 4 by placing 5 normal rats in the
same cage with 5 injected ones, contact being es-
tablished immediately after nasal instillation.
The period of contact was ended after 4 weeks by
the removal of the originally injected animals,
The exposed rats were held under abservation
for 2 additional weeks and then killed.

In the pure culture experiment a 72-hour
growth in horse serum bouillon was used. The
culture was originally isolated from the middle
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ear exudate of a rat in the second passage group
and had been transferred 3 times.

DISCUSSION

The situation encountered during the
serial passage of normal lung suspen-
sions in mice was similar to that origi-
nally reparted by Sullivan and Dienes®
and later by Edward.'® In our experi-
ments the transfer interval was Jonger
but the outcome was the same. The
passage of macroscopically normal lungs
from mice showing no signs of disease
ultimately resulted in the development
of pneumonia and the recovery of
pleuropneumonia-like organisms from
the lung. It is probable that the ap-
pearance of these bacteria in our passage
series was due to the chance inclusion of
a healthy carrier in one of the groups of
injected mice. Sabin® has noted that
pleuropneumonia-like organisms may
occasionally be carried in the lung of
normal mice. The absence of pneu=
monia and otitis media in the 185 mice
included in the first normal lung series
and. the second one up to the 14th
passage intimates that the rate of car-
riage under natural conditions is ex-
tremely low, in the Princeton strain of
mice.

It seems surprising that no one has
previously paid any attention to the
middle ears in rodent pleuropneumonia.
In the few papers that have dealt with
the activity of the specific organisms in
mice and rats the postmortem findings
have been almost exclusively limited to
the lung. Cultural examination of the
nasal passages was made by Sabin? but
the middle ears have been consistently
ignored, Our autopsy results indicate
thatan inflammatory involvement of the
middle earsis the commonest manifesta-
tion in smice under experimental condi-
tions. A significant number of the in-
jected animals showed no reaction in the
lung at autopsy but did show otitis
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media or occasionally rhinitis.

The importance of an examination Hf
the middle ears and nasal passages is
well brought out by the results of the
transmission experiments in rats, Ex-
perimental establishment of the pleuro-
pneumonia-like organisms in the rat haid
previously been in doubt. Klieneberger
and Steabben®® repeatedly recovered
the organisms from rats in their natural
habitat but were unable to produce any
evidence that they could be established
in the respiratory tract following injec-
tion by various routes. Their observa-
tions were limited, however, to the ac-
tivity of the pleuropneumonia-like or-
ganisms in the lung.

1f our observations had been confined
to a pulmonary examination a compa *
able result would have been obtaine
Examination of the middle ears and
nasal passages clearly indicated, how-
ever, that the specific organisms could
be established in rats of pleuropneu-
monia-free ancestry with the production
of definite manifestations of disease. In
comparison with the results obtained in
mice the high rate of rhinitis observed in
rats is of interest. The virus-like agent
associated with endemic pneumonia is
commonly carried in the nasal passages
and the lungs of young rats, from the
selected colony, in the absence of a
pathologic reaction.'® The rhinitis which
often attended nasal instillation of the
pleuropneumonia-like organisms may
have resulted from the combined action
of the two agents. The svnergistic ac-
tivity of these agents might also account
for the pneumonia described by Kliene-
berger and Steabben ¢

The behavior of the pleuropneumonia-
like organisms under natural and ex-
perimental conditions in their animal
hosts as well as under artificial cultural
conditions is sufficiently different from

15. Nelson, J. B. 1948 J. Exper. Med. 87: 11-19.

that of the virus-like agent to warrant
definition of the two associated diseases
as unrelated entities. The position of
infectious catarrh, which we described
earlier as a native disease of mice and
rats,'®'7 in relation to rodent pleuro-
pneumonia is much less certain. In
spite of obvious similarities between the
coccobacilliform  bodies of infectious
catarrh and the pleuropneumonia-like
organisms, there are significant cultural
and biological differences which demand
further study before a conclusion can be
made.'®

SUMMARY

A secondary infection with pleuro-
pneumonia-like organisms was encoun-
tered during the nasal passage of normal
lung suspensions in mice. The specific
organisms were established in mice by
the nasal instillation of lung and exu-
date suspensions, by pure cultures, and
occasionally by direct contact.

The resulting disease resembled that
produced by the virus-like agent of the
rat in being restricted to the respiratory
tract and the middle ears but was read-
ily differentiated from it by cultural
examination. The rate of pneumonia
was significantly lower in the mice in-
fected with pleuropneumonia, 54 as
compared with 969%.

Pleuropneumonia-like organisms from
the mice were also established in selected
albino rats by nasal injection and by
contact, their localization being chiefly
limited to the middle ears and nasal
passages.

The importance of a postmortem
examination of the middle ears and
nasal passages in the diagnosis of rodent
pleuropneumonia is emphasized.

16, Nelson, J. B. 1937, . Exp. Med. 65: 833-
841,

17. Nelson, J. B, 1940, J. Exp Med. 72: 645~
654,

18. Edwards, D. G, ¥r, 1947, J. Path, & Bact.
59: 209-221.
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