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INTRODUCTION

One of the diseases which has a most demoralizing
effect on the dairyman is calf pneumonia, since his future
production depends upon the well-being of the young stock.
In the two years that pneumonia oceurred in one large dairy
herd, the following was noted:

The first year, thirty-six calves out of fifty devel-
oped pneumonia, thirteen of these resulting fatally. The
second year, seventeen calves out of thirty-one developed
pneumonia with eight terminating fatally (7). With a
mortality of approximately twenty-five per cent over the
two-year period, the effect on the dairyman can be easily
understood.

It has been well established that any abnormal changes
in the structure of an organ are usually followed by dis-
turbances in the function of that organ. There has been
considerable study of calf pneumonia from an etiological
point of view and in associating it with other diseases.
Yet a study in which the structural or pathological changes
are the paramount thought seems to be lacking. With this
thought in mind, but not ignoring the etiology of the

disease, the following study was undertaken.
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REVIEW OF LITERATURE

There is a small amount of literature dealing with calf
pneumonia as a sequel to calf scours. A pneumonia of calves
associated with white scours has been described by Nocard (1)
in 1901 and 1902 although his description of this pneumonia
does not compare with that of Amsrican workers; namely,

Hagen (2) and Carpenter (3). In 1917, Hagen (2) described a
pneumonia associated with white scours in calves at which
time he stated that in some cases scouring is negligible
while joint lesions and a peculiar type of bronchopneumonia
may ococur. He also reports the isolation of the colon
bacillus from lungs of many of the cases of calf scours.
Probably the most important literature (in English) in which
calf pneumonia has been described as a separate disease 1is
the work of Carpenter and Gilman (3) in 1921. They state
that the lesions in the lungs vary considerably as to the
type of pneumonia and the duration of the disease. Carpenter
states in this work that he has isolated from the calves'
lungs micerococei, B. Pyogenes, colon bacilli and streptococel,
the streptococcl predominating. Smith reports a pneumonia in
fetuses and calves in which Brucella abortus is the causative
organism. He suggested at this time that Brucella abortus
may be a predisposing factor when pneumonia is caused by
other organisms (4). In an earlier report, Smith mentions
the isolation of a pleomorphic bacillus from a case of calf
pneumonia (5). Hallman, Sholl, and Delez describe the
lesions of fetal pneumonia associated with Brucella infec-

tions (6).
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ETIOLOGICAL AND PATHOLOGICAL STULY

Sources of Material and Data

The materials used in this work were obtained during
the years 1935 and 1936. They were taken from cases of
calf pneumonia brought to the laboratory for autopsy dur-

ing the two-year period.

Method of Study in Gross

In a larger number of the cases, photographs were
taken of the gross specimens to make a more complete record
of the extent of the gross lesions. As far as possible,
descriptions were made separately of the left and right
lungs. Blocks of tissue were tsken from various parts of
the different lobes (1l1) depending on the extent of the
pneumonia and gross variations in consolidated areas. The
following key was used in identifying the different areas
from which tissue was taken:

#1 - Diaphragmatic lobe.

#2 +~ Posterior portion of the cardiac lobe.

#3 - Anterior portion of the'cardiac lobe when
in two parts.

#4 - Apical lobe.

These numbers were prefixed by the letter L or R to
designgte the left or right lung. The letter M was used to
designate the mediastinal lobe. As accurately as possible,
each lobe was equally divided into four planes; namely,

A, B, C, and D, A being the plane nearest the hilus of any

particular lobe. The four planes mentioned above were cut
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at right angles to the main or central bronchial tube of
the lobe from which the specimen was teken. For examplse,
10 R4C would be a section from Case #10, the right apical
lobe, in a plane about half way from the hilus to the apex
of the lobe. The mediastinal lymph nocdes were designated
by MIG and the bronchial by BLG. Brief gross descriptions

were made at the time each block of tissue was obtained.

Method of Microscopic Study

Blocks of tissue were taken in such a way that the sec-
tions would be in the same plane as those previously described
as A, B, C, and D. The number of blocks per case depended
upon the extent of the pneumonia and the gross variations
which could be recognized, the number of areas represented
per case ranging from 6 to 27 in number and usually averaging
from 13 to 15. Blocks were taken from the mediastinal and
bronchial lymph nodes. All sections of tissue taken for
microscopic examination were placed immediately in Zenker's
solution and embedded in paraffin for sectioning. Sections
from all cases were stained by the eosin hematoxylin method.

Sections from some cases were also stained for bacteria.

Bacteriological Study

The lungs were cultured only in those cases which had
been dead less than six hours. When postmortem changes
were evident, the material was not studied either bacterio-
logically or histologically. Blocks of tissue for the
inoculation of culture plates were takem from areas that

presented decided variations upon gross examination. These
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blocks were taken before those for use in the mieroscopiec
study. If the pathology was uniform throughout the pneu-
monic portion of the lung, a representative number of blocks
were taken, usually one or two from each lobe. The inoculated
plates were identified according to the location from which
the blocks of tissue were taken. The same key was employed
here as that used in identifyinzg blocks of tissue for micro-
scopic study. The contiguous lymph glands were cultured in
all cases but the heart blood only in those which had died
recently or had been killed.

Sterile precautions were taken as follows:

(1) The surface of the lung from which a block was to
be removed was seared. This was done by using a plece of flat
metal, 4 cm. in diameter, which was heated until red-hot.

(2) Using sterile forceps and scissors,‘a small block
of tissue approximately 1 x 2 cm. was removed and three
culture plates were inoculated with each blocke.

The media used was a dextrose blood agér. The addition
of .5% dextrose tended to give a more abundant growth at the
end of the twenty-four hour period. Transfers were made to
blood and plain agar slants. These were used as stock
cultures for the bacteriological determinations.

The bacteriological determinations shown in Tables I
and II indicate, in general, the procedure followed with
each culture. Many similarities based on Bergy's classifi-
cation will be noted in a comparison of Tables I and II.

In the following case reports, the bacteriology of each

case will de briefly givene.
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CASE REPORTS

Case #1 (Autopsy 3028), a female Eolstein, eight
months 0ld, which had shown a slight cough for four days
before slaughtering in the course of an experimental
projecte.

Gross examination:

The only gross lesions noticeable are widely scattered
congested areas in the apical and cardiac lobes of both
lungs. Upon section of the lobes, these are distinctly
lobular in their outline. They become more numerous toward
the hilus of the lobes, forming massive areas of congestion
in several lobes. The mediastinal lobe shows only one con-
gested lobule at its hilus. The mediastinal and bronchial
lymph nodes are normal.

Mioroscopic examination:

There 1s a slight increase in the number of lymphocytes
surrounding the small bronchi and bronchioles. Sections from
the grossly involved areas show a marked congestion of the
alveolar walls with considerable atelectasis. No abundant
fluid or cellular exudate is present in the alveolar sacse.
Considerable normal tissue is seen in this case (Figs. 17
and 18). The lymph nodes are normale

Case #2 (Autopsy 3036), a male Holstein, ten weeks
0ld which had a pneumonia of one week's duration before
death.

Gross examination:

There is red hepatization of the cardiac and apical
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lobes of both lungs. The cardiac lobes seem slightly
firmer than the apical lobes. A few grayish-yellow areas
l] to 2 mn. in diameter are seen on the pleural surface of
the cardiac and apical lobes. These areas are largest
toward the hilus of the lobes and upon section are more
numerous on the cut surface.

The diaphragmatic lobes of both lungs show pneumonie
areas in their anterior one-fourth which, upon section,
appear to radiate from the hilus of the lobe. The posterior
borders of the involved portion of the diaphragmatic lobes
appear lobular in nature. The mediastinal and bronchial
lymph nodes are enlarged and upon section a thin yellowish
fluid exudes from the cut surfacee.

Microscopic examinatioen:

In both lungs there is an acute bronchitis with much
desquamation of the epithelium. All the bronchi and larger
bronchioles which show any congestion of the mucosa contain
a large number of desquamated epithelial cells in their
lumina. In a number of the terminal and respiratory
bronchioles there is evidence of productive tissue changes
in the bronchial walle.

The majority of the alveoll are filled with a recent
inflammatory exudate consisting of a coarse network of
fibrin, mononuclear cells and a few polymorphonuclear
cells.

The inflammatory process is of longer duration in the
cardiac and apical lobes than in the diaphragmatic lobese.

The apical lobe shows more evidence of a prolonged pneumonia
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than the cardiac lobe. The mediastinal and bronchial
lymph nodes contain large numbers of polymorphs and mono-
nuclear phagocytes in their sinuses.

Case #3 (Autopsy 3028), a female Holstein, three
months o0ld, which had shown clinical symptoms of pneumonia
for ten days prior to death.

Gross examination:

The cardiac and apical lobes are in a state of grayish-
red consolidation with very prominent interlobular septa,
probably due to edema. In the left apical and cardiaec lobes,
there are more grayish areas than in the corresponding lobes
of the right lung. The anterior one-third of the right
diaphragmatic lung is in a state of red hepatization, only
a few small grayish-yellow areas are seen on the pleural
surface at the hilus of the lobe. The anterior one-fifth
of the left diaphragmatic lobe appears the same as the
cardiac and apical lobes of that lunge.

The mediastinal and bronchial lymph nodes are very
much enlarged with the mediastinal nodes showing numerous
petechial hemorrhages on the surfacee.

Microscopic examination:

The pleura is practically unaltered. Considerable
atelectasis has taken place. In the areas of very recent
involvement, there are a large number of mononuclear
phagocytes in the stroma of the bronchi and many lymphocytes
in the peribronchial tissue. Proportionally, there 1is more

mononuclear infiltration in the mucosa of the terminal
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bronchioles than in the mucosa of the bronchi. In the
apical lobe, and to some extent in the cardiae lobe, there
is considerable evidence of oroductive tissue changes in
the walls of the terminsl and respiratory bronchioles. The
alveolar walls show an increase in the number of fibroblasts
and macrophazes. The exudate in the alveoli consists of
mononuclear phagzocytes (Fig. 63) and polymorphonuclear
leucocytes. The above chanzes are mors noticeable ad jacent
to the bronchioles. The alveoli at a greater distance from
the bronchioles do not show any evidence of thicxening of
the alveolar valls. In many areas, the alveoli appear as
if lined with mononuclear phazocytes. Lymph nodes show
only a mild conzestion.

Case #4 (Autopsy 3085), a calf which was one of a set
of triplets and the first one to become sick. Just prior
to the pneumonia, the calves were changed to another nurse
cow and developed scours. This calf became sick on March 14,
1935, and died on April 5, 1935, at the age of one month.
¥hen the animal showed the first sizns of pneumonia,

(Temp. 104.8) it was ziven 40 cc. of calf scour antiserum.
Three days of improvement followed.

On March 25, 1935, the calf was noticeably worse,
(Tempe. 102). Loss of weizht and persistent couzhing were
accompanied by accelerated respiration and diarrhea. Taily
injections of calf scour antiserum were made until April 5,

1935 .
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Gross examination:

The cardiac and apical lobes of both lungs show a
grayish-red consolidation with a pleura studded by numer-
ous reddish-brown areas ranging in size from 1 to 2 mm, in
diameter which suggests necrosis. The diaphragmatic lobes
are consolidated only in the anterior one-third which
appear much the same as the adjacent cardiac lobes. The
mediastinal lobe is similar in appearance to the cardiac
lobes. Throughout the cardiac and apical lobes of both
lungs, many small abscesses, 5 mm. to 1 cm. in diameter,
appear Jjust beneath the pleural surface. The abscesses
seem more numerous toward the hilus of the lobe. The
involved portions of the left lung show more gray areas
indicative of an abundant cellular exudate. Upon section
of any of the lobes, a foamy purulent exudate exudes from
the smaller bronchi and bronchioles which is considerably
thicker than that from the larger bronchi. Many abscesses
similar to those noted on the pleural surface can be seen
upon section. If a lobe of the lung showing numerous
abscesses on the pleural surface is cut so that the main
bronchi and some of their branches are divided lengthwise,
several of the abscesses will appear at the termination
of the small bronchi and bronchioles. On the cut surface
of the anterior lobes, many opaque yellowish patches are
observed which include an entire lobule. The mediastinal
and bronchial lymph nodes are enlarced and have & distinct

zone of hemorrhage around the peripheral border.
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Miocroscopic examination:

The pleura is slightly thickened. The interlobular
septa are wide and edematous and contain lymphatics dis-
tended with mononuclear phagocytes. In many of the small
bronchi, the mucosa is definitely thickened by a marked
congestion accompanied by considerable desquamation of the
epithelium. Productive tissue changes are very much in
evidence around the small bronchioles. This is accompanied
by considerable mononuclear infiltration. No productive
tissue chancges are noted in the walls of the alveoli surround-
ing the bronchioles. There are many necrotic areas 5 to
1l cm. in diameter (Fig. 55)¢ The alveoler walls are very
congested, the alveoll being filled with an exudate con-
sisting of mononuclear phagocytes and a small number of
polymorphs in a network of fibrin. In many instances,
there i1s such a mononuclear exudation that the alveolar
wall is not discernible. In some areas, the alveolar walls
and the cells of the exudate are necrotic. The lymph nodes
contain a large number of polymorphs in their sinuses.

Case #5 (Autopsy 3110), a male Guernsey, one month
0ld which had a pneumonia of two weeks' duration before
death. On the first day of sickness the temperature was
104°. The range of temperature during the course of the
pneumonia was 104° - 106.4°. There were shallow and
accelerated respirations, also a nasal discharge and

cough throughout the course of the pneumonia.
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Gross examination:

Upon autopsy there is a pneumonia very similar to the
previous cases. There is a consolidation of the cardiaec
and apical lobes of both lungs, characterized by a grayish-
red consolidation with many areas of an acute nature. The
anterior one-third of the diaphragmatic lobes are involved
in an acute pneumonia. The lymph nodes are enlarged,
edematous and have many petechial hemorrhages.

Mioroscopic examination:

The pleura is unaltered. The interlobular septa are
edematous with a slight distention of the lymphatics. There
is an acute bronchiolitis with soms desquamation of the epi-
thelium. In some areas, there is considerable cellular
exudate in the lumina of the small bronchi and larger
bronchioles. There are many areas of a recent bronchiolitis
(Figs. 19 and 20).

A large number of the alveoli are filled with a cellu-
lar exudate consisting of mononuclear phagocytes and a few
polymorphs. In the sections from the more recent areas of
pneumonia, the alveoli and alveolar ducts contain a fibri-
nous exudate (Fig. 22). In these areas, the alveolar walls
are very much congested. The lymph nodes show only a
slight congestion and a few red b»lood cells in the sinusss.

Case #6 (Autopsy 3112), a female Holstein seven months
old. There were clinical indications of pneumonia for

three days prior to death.
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Gross examination:

There is a very marksd congestion of the cardiac and
apical lobes of both lungs, which extends into the anterior
two-thirds of the diaphregmatic lobes. The pneumonic eareas
are not as firm in consistency as they appear. The lobules
are clearly outlined by their edematous interlobular septa.
The mediastinal lobe is uniformly congested and similar in
appearance and consistency to the other pneumonic lobes.
Upon section, a thin bloody fluid exudes from the cut sur-
face. Some of the large bronchi have a very congested
mucosa. The mediastinal and bronchial lymph nodes are very
edematous and hemorrhagice.

Microscopic examination:

The pleura is not thickened. The bronchi show a very
acute bronchitis with much injury to their mucosae. There
is considerable desquamation of the epithelium (Fig. 37).
The lumina are filled with a serous exudate containing meny
desquamated epithelial cells (Fig. 38). The majority of the
terminal and respiratory bronchioles are filled with a
serous exudate, yet the epithelium does not show any mearked
injury. There i1s very much conzestion of the alveolar
walls (Fig. 21). About five per cent of the alveoli contain
air and are very much distended. Most of the remaining
alveoll are partially collepsed and filled with a serous
exudate. A small number of the alveoll are filled with a
fibrinous exudate (Figs. 25 and 26), while still others
contain many blood cells. The lymph nodes are very
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hemorrhagic, the lymph sinuses being filled with blood
(Fig. 71).

Bacteriological examination:

Bacteriological examination reveals a staphylococcus,
probably staphylococcus aureus. For their morphological,
cultural, and biochemicel characteristics see Tables I
and II.

Case #7 (Autopsy 3115), a male Holstein, four weeks
0old which had shown a pneumonia for ten days prior to
death.

Gross examination:

There is a grayish-red consolidation of the apical,
cardiac, and the anterior ons-third of the diaphragmatic
lobes of both lungs. The greater portion of the pneumonic
areas are 1n a state of atelectasis with the exception of
an emphysematous area in the right diaphragmatic lobse.

This area is about 3 cm. in diameter. The pleural surfaces
of the pneumonic lobes are studded with grayish-yellow areas
1l to 2 mm. in diameter. These areas are more numerous in
the cardiac and apical lobes. Upon section, a purulent
exudafe exudes from the bronchi and bronchiolese The
mediastinal and bronchial lymph nodes are enlarged and upon
section, a thin yellowish fluid exudes from the cut surface.

Microscopic examination:

There is no thickening of the pleura or edema of the

interlobular septa. Some of the lymphatics of the pleura
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are distended with mononuclear phagocytes and a few lympho-
cftes. The lymph nodes show no marked chanzes. The mucosae
of the bronchi are infiltrated with larze numbers of macro-
phages. There i1s no desquamation of the epithelium in the
larger bronchi. The terminal and especially the respiratory
bronchioles show considerable productive tissue changes in
their walls. The lumina contein a large number of mononuclear
phagocytes and a few polymorphs. In those lobes where the
pneumonia is of longer standinsg, the epithelium of the small
bronchioles is desquamated. The peribronchial tissues show

a large number of proleferating fibroblasts and mononuclear
cells. In the anterior lobes, the alveolar walls are
thickened by an increased number of fibrodblasts. In approxi-
mately twenty-five per cent of the alveoli, the exudate con-
sists of polymorphs and a few macrophages. In the remainder
of the alveoli, the exudate is mostly mononuclear.

Bacteriological examination:

A gram negative short rod of the colon typhoid group,
probably Bacillus coli communior, and a hemolytic streptococcus
of the beta type resembling streptococcus pyogenes werse isolated
from this case. For their morphological, cultural, and bio-
chemical characteristics see Tables I and II.

Case #9 (Autopsy 3135), a female Holstein four months old,
which had shown a pneumonia for twelve days prior to deathe.

Gross examination:

There is an early pneumonia involving the cardiac and
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apical lobes of both the lungs and the anterior one-third
of the right diaphragmatic, also two-thirds of the left
diaphragmatic. In contrast with most of the cases, the
pneumonia is more acute in the left lung than it is in the
right lung. The anterior lobes of the right lung are
studded by grayish-white areas indicating an abundant
cellular exudate. A smaller number of similar areas are
noted in the apical lobe of the left lung. The mediastinal
lobe is entirely consolidated with grayish areas toward the
hilus of the lobe. Upon section, the grayish areas become
more numerous and a graylsh-yellow exudate exudes from the
bronchial tubes. The lymph nodes are enlarged and covered
with petechial hemorrhages. Upon section, a clear watery
fluid exudes from the cut surface.

Microscopic examinetion:

The pleura is thickened slightly over the pneumonic
areas. In the diaphragmatic lobes which are more recently
involved, there are only mild changes in the bronchi and
bronchioles. Some show a slight mononuclear infiltration
of the stroma, while a few more contain a small amount of
serous exudate. There are some recent productive tissue
changes in some of the small bronchioles (Figs. 49 and 50).
There is much congestion of the alveolar walls accompanied
by a moderate mononuclear exudate in the alveoli. The
exudate is more abundant in the alveoll surrounding the
respiratory bronchioles. In the cardiac lobes, where the

pneumonia is of longer standing, the bronchi are hyperemic
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with slight desquamation of the epithelium. There is
decidedly more desquamation of the epithelium in the termi-
nal bronchioles than in the bronchi or the respiratory bron-
chioles. The alveolar exudate varies from a serous exudate
to one containing many mononuclear phagocytes. The apical
lobes show a pneumonia of considerably longer standing than
any of the other lobes. There is evidence of productive
tissue changes around the bronchioles, especially the
respiratory bronchioles. The exudate in the alveoli of the
apical lobe has a tendency to be more cellular than in the
other lobes. No marked chances were noted in the lymph nodes.

Bacteriological examination:

Hemolytic streptococci which resemble very closely
streptococcus pyogenes were isolated from this case. For
their morphological, cultural, and biochemical characteris-
tics see Tables I and II.

Case #10 (Autopsy 3146), & male Holstein, two and one-
half months o0ld, which had a pneumonia of twelve days'
duration before deathe

Gross examination:

The cardiac and apical lobes and the greater part of
the pneumonic areas in the diaphragmatic lobes are in a
state of grayish consolidation. The right diaphragmatic
lobe shows areas in which one or two lobules are consoli-
dated but are separated to a certain extent by normal

lobules. Thse left diaphrazmatic lobe is ahout one-fourth
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pneumonic. There are many small circumscribed grayish-
yellow areas noted upon section of all the pneumonic lobes
suggestive of considerable cellular exudate. A large
amount of frothy, greenish-yellow furulent exudate exudes
from the small bronchi and bronchiolss upon section of the
cardiac and apical lobes of either lunz. The mediastinal
lobe is entirely consolidated and has a large number of
grayish-white areas on the pleural surface. The mediasti-
nal and bronchial lymph nodes are swollen and hemorrhagice.

Microscopic examination: |

The pleura is thickened. The interlobular septa are
slightly edematous with some distention of the lymphaticse.
In the lobes most recently affected, es well as in the
other lobes, there is a very marked atelectasis. In those
areas more recently involved, the bronchi show recent
mononuclear infiltration of their mucosa, the alveoll are
in a state of atelectasis and are very congested. Lobules
that show a pneumonia of longer duration skow a marked
mononuclear infiltration of the mucosa of the bronchi with
much desquamation of the epithelium. The terminal bron-
chioles reveal essentially the same changes. In some
instances, the respiratory bronchioles appear entirely
destroyed. In a small number of the bronchioles, there
is evidence of productive tissue changes in the wall.
There are some respiratory bronchioles which have a
mononuclear infiltration of the peribronchial tissue

(Fig. 47). The alveolil in this portion of the lung are
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very congested and contain a large number of mononuclear
phagocytes and a few polymorphs. In a few scattered areas,
a serous exudate occurs (Figs. 23 and 24). The mediastinal
and bronchial lymph nodes are also very congestede.

Case #l11 (Autopsy 3147), a male Holstein five months
0old which had a pneumonia of two weeks' duration before
death.

Gross examination:

There is a marked atelectasis of all of the pneumonic
lobes. It 1s especially noticeable in the areas of longer
duration. The pneumonia involves all of the anterior lobes
and approximately one-sixth of the diaphragmatic lobes. In
the diaphragmatic lobes, recent red hepatization is noted.
In the apical lobes, and to a lesser extent in the cardiac
lobes, many grayish-yellow areas are seen on the plewral
surface and upon section. The anterior lobes are con-
siderably firmer in consistency than the pneumonic portions
of the diaphragmatic lobes. The pneumonia is of longer
duration in the right apical lobe than in the left apical.
About three-fourths of the mediastinal lobe is consolidated.
The mediastinal and bronchial lymph nodes are very enlarged
and are a pale grayish-yellow color. Upon section, a
vyellowish turbid fluid exudes from the cut surfacee.

Miocroscopic examination:

There 1s considerable thickening of the pleura and in

a few scattered areas, there is evidence of a fibrinous
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pleurisy. The interlobular septa are edematous and the
lymphatics are somevhat enlarged. The diaphragmatic lobes

of both lungs present recent pneumonia with a marked
atelectasis of the involved portions of the lobes. There

is some desquamation of the epithelium in the bronchi and
bronchioles of these lobes. In the cardiac lobes, there

is evidence of chronicity, especially in the terminal and
respiratory bronchioles, the walls of which show marked
productive tissue changes. Polymorphonuclsar leucocytes
predominate in the ealveolar exudate. In the apical lobes,
there is some organization of the exudate in the small
bronchioles and some productive tissue changes in the
alveolar wall. These changes are accompanied by considerable
atelectasis. The orgenized exudate in the bdbronchioles appears
covered by cuboidal cells except &t the point of attachment
to the bronchial wall. For the most part, the alveoli are
filled with a cellular exudate. The lymph sinuses of the
mediastinal and bronchial lymph nodes are filled with
polymorphonuclear leucocytes and some mononuclear phagocytes.

Bacteriological examination:

A hemolytic streptococcus of the beta type and a gram
negative short rod of the colon typhoid group, probably
Bacillus coli communior, were isolated from this case.

For their morphological, cultural, and biochemical character-
istics see Tables I and II.

Case #l2 (Autopsy 3150), a female Eolstein, nine months
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old which had a pneumonia of one week's duration prior to
death.

Gross examination:

The cardiac and apical lobes &and a smll portion of
the diaphragmatic lobes are involved in a very unevenly
distributed bronchopneumonia. The dorsal borders of the
apical and cardiac lobes are normal, pneumonia involving
only the lower portions of the lobes. There are a few
circumscribed grayish-yellow areas, 2 mme in diameter,
suggesting recent cellular exudate. These areas are
present only in the pneumonic portion of the left apical
lobe. The mediastinal lobe is entirely consolidated. The
mediastinal and bronchial lymph nodes are a very light
yellow with a few petechial hemorrhages on the surface.

On section, a yellowish fluid exudes from the cut surfacee.

Microscopic examination:

The pleura is very slightly thickened. The interlobu-
lar septa do not show any marked changes. The microscopie
changes in this case correspond to a certain extent with
those of Case #6. There is a very acute bronchitis with
much injury to the bronchial mucosa manifested by much
desquamation of the epithelium, also very much congestion
of the alveolar walls accompanied by marked serous exudation
of the alveolar sac. In those lobules in which there is a
slight congestion of the alveolar wall, there is some
atelectasis of the alveoli. In the cardiac and apical

lobes, there is a marked atelectasis and congestion of the
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alveolar walls accompanied by a slisht cellular exudation
into the alveoli. Several of the bronchi show some mono-
nuclear infiltration in their mucosa. The lymph sinuses of
the lymph nodes contain many polymorphonuclear leucocytese.

Bacteriological examination:

Staphylococcus aureus and a hemolytic streptococcus of
the beta type were isolated from this case (Fig. 72).

For their morphological, cultural, and biochemical character-
istics see Tables I and II.

Case #13 (Autopsy 3154), a male Holstein three months
0ld, which had pneumonia of one week's duration prior to
death.

Gross examination:

Neither the pleura nor the interlobular septa show any
gross changes. The pneumonia involves the mediastinal,
cardiac, and apical lobes, and approximately one-fifth of
each diaphragmatic lobe. Immediately posterior to the areas
of acute pneumonia of the anterior part of the diephrazmatic
lobe, there are several large areas of emphysema. The
cardiac and apical lobes are in a state of red hepatization
and show no evidence of cellular exudation. The mediastinal
lobe is much the same as the right cardiac. The left lung
is in a more acute stage of pneumonia than the right, which
is somewhat more patchy and not as evenly distributed as
that of the right lung. The lymph nodes are swollen,

edematous, and show evidence of an acute lymphadenitis.



Microscopic examination:

The pleura is unaltered as is the interlobular septa.
The only acute bronchitis with severe injury to the bron-
chial mucosa is in the apical lobes. The diaphragmatic
lobes show only an acute congestion of the alveolar wall
with partial collapse (Fig. 30) and some with a small amount
of mononuclear exudation into the air sacs. In the cardiac
lobe, there is some serous exudate but more cellular expdate.
There is comparatively more cellular exudate of the mono-
nuclear type in the air sacs than in the cardiac and
diaphragmatic lobes. The lymph nodes show hemorrhagzes into
their lymph sinusese.

Bacteriological examination:

A staphylococcus very much like staphylococcus aureus
was isolated from this case. For their morphological,
cultural, and biochemical characteristics see Tables I
and II.

Case #14 (Autopsy 3166), a male Guernsey three months
old which had pneumonia one week prior to deathe.

Gross examination:

There 1s a very acute pneumonia of the cardiac and
apical lobes of both lungs. The pneumonia of the left
diaphragmatic lobe is more extensive than that of the right
diaphragmatic, only a small portion in the anterior part of
the right lobe being affected. There are areas of very

marked congzestion and red hepatization which include from
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three to four lobules. These are scattered throusghout the
consolidated portions of the various lobes. The mediastinal
lobe is entirely consolidated. There are three consolidated
areas 2 cm. by 4 to 5 ¢m. in the left diaphragmatic lobe
showing a very marked congestion of, or hemorrhage into, the
alveoll (Fig. l1). There are no gross changes in the mediasti-
nal and bronchial lymph nodes.

Microscopic examination:

There is a marked distention of the lymphatics of the
pleura. Those of the interlobular septa are distended only
to a slight extent. There is also a moderate infiltration
of mononuclear phagocytes into the mucosa of the bronchi
accompanied by some concestion. The above pathology of the
bronchi repeats itself in the terminal bronchioles, but
with a more severe bronchiolitis which results in some
desquamation of the epithelium. A number of the bronchioles
contain a small amount of a cellular exudate consisting
mostly of mononuclear phagocytes. In the anterior lobes,
especially the right apical, there is a marked congestion
of the alveolar walls accompanied by considerable cellular
exudation into the alveolar sacs. There is no appreciable
variation between the cardiac and diaphragmatic lobes. 1In
these lobes, there is only a marked conzestion of the
alveolar walls accompanied by a serous exudate in a small
number of the alveoli. The lymph nodes contain a large
number of polymorphonuclear leucocytes in their lymph

sinusese.






Bacteriological examination:

A hemolytic streptococcus of the beta type resembling
streptococcus pyogenes and a gram negative short rod, prob-
ably Bacillus coll communior, of the colon typhoid izroup
were isolated from this case. For thelr morphological,
cultural, and bioclhiemical characteristics see Tables I

and II.

Case #15 (Autopsy 3172), a male Folstein about ten
weeks o0ld, vhich had a pneumonia of eleven days' duration
prior to death.

Gross examination:

The pneumonia involves the apical, cardiac, mediasti-
nal, and diaphragmatic lobes of both lungse. The right
cardiac and apical lobes are in a state of reddish consoli-
dation which are studded by small gray areas 1 to 2 mm. in
diameter. The anterior one-fifth of the right diaphrazmatic
lobe is congested. The interlobuler sevnta appear thickened
and pernaps edematous. Upon section of the apical or cardiaec
lobe, the grayish areas noted on the pleural surface appear
more numerous. The cardiac and epical lobes of the left
lung have more yellowish-gray areas on their pleural sur-
faces than the same lobes of the right lunz. The anterior
one-third of the left diaphra-matic lobe appears very much
the same as the left apical and cardiac lobes. The media-
stinal lobe is about two-thirds consolidated. The media-
stinal and bronchial lymph nodes are very much enlargced and

edematous.
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Microscopic examination:

The pleura is thickened. The interlobular septa are
edematous and contain lymphatics distended with mononuclear
phagocytes. The epical lobes of both lungs show a pneumonia
of considerably longer standing than that of the remaining
lobes. There is an acute btronchitis in all the pneumonic
lobes accompanied by much desquamation of the bronchial
epithelium. The bronchitis is not as severe in the areas
of shorter duration. The terminral and respiratory bron-
chioles show approximately the seme pathology as the bronchi.
Many of the respiratory bronchioles are filled with a cellular
exudate which shows considerable necrosis in many of the
bronchiolese.

There 1s much congestion of the alveolar valls through-
out all the sectionse The alveoli in the anterior lobes are
filled with a cellular exudate consisting mostly of mono-
nuclear phagocytes and a small number of polymorphonuclear
leucocytes. In the right diaephragmatic lohe where the
pneumonia is more acute, a number of alveoli are filled with
a fibrinous exudate. There are a number of widely scattered
alveoli in the cardiac lobe vhich are filled with a fibrinous
exudate which in some cases contains many polymorphonuclear
cells. The lymph nodes show marked changes.

Bacteriological examination:

Staphylococcus aureus and a non-hemolytic streptococcus
were isolated from this case. For their morphological,

cultural, and bilochemical characteristics see Tables I and II.
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Case #16 (Autopsy 3200), a female Jersey ten weeks
0ld vwhich had a pneumonia of eighteen days' duration before
death. The first symptoms noted were a dry cough and a
nasal discharce. The dally temperatures are given in
Chart III.

Gross examinsation:

The pneumonia involves the cardiac and apicel lobes
of both lungs, the entire diaphragmatic lobe of the left
lung, and approximetely four-fifths of the right diaphrag-
matic (Fig. 2). The pleural surfaces of the cardiac and
apical lobes of both lunzs and a greater part of the left
diaphragmatic lobe are studded with grayish-yellow areas
l] to 3 mm. in diameter. In the richt lung, these areas
are present only in the anterior portion of the right
diaphragmatic, the remaining part of the lobe appearing
more acute. The mediastinal lobe is entirely consolidated.
The cardiac and apical lobes appear more atelectatic than
either of the diaphragmatic lobes. The mediastinal and
bronchial lymph nodes are enlarged and upon section, a few
petechial hemorrhages are noted on the cut surfeace.

Microscopic examination:

The pleura covering the cardiac and apical lobes shows
some thickening. The interlobular septa are unchanged.

The bronchi in eny of the pneumonic areas of the lung show
an acute bronchitis with much desquamation of the epithelium.
Many bronchi show an abundant mononuclear infiltration of

the mucosae. There 1s some evidence of chronicity in the
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cardiac and apicel lobes. A very large number of the termi-
nal and respiratory bronchioles of the pneumonic areas in
either lung show considerable necrosis of the cells of the
exudate and walls of the bronchioles (Fig. 48). A number of
@lveoli show an increase of fibroblasts in the alveolar wall.
In areas in which there is considerable thickening of the
alveolar wall, the alveoll appear lined with cuboidal cells.
The lymph nodes show no marked changese.

Bacteriological examination:

A hemolytic streptococcus of the beta type similer to
streptococcus pyogenes and a short rod, probably Racillus
coll communior, were isolated. For their morphological,
cu ltural, and biochemical characteristics see Tables I

and II.

- e e - -

Case #17 (Autopsy 3198), a male Holstein, one month
old, wiich had a pneumonia of fifteen days' duration before
death.

Gross examination:

The pneumonia involves the cardiac and apicel lobes
Of bBoth lungs and a few scattered areas in the anterior
POXr tion of the diaphragmatic lobes. The pneumonia of the
med i astinal lobe appears of the same duration as the right
8Pica)l lobe. There is a grayish-yellow consolidation of
*he cargiac and apicel lobes which appeers ateclectatic.
UPon gection of the cardiac and apical lobes, the apical

love shows more evidence of cellular exudation. The






pneumonia in the left lung appears of longer duration than
in the right lung. The scattered areas of pneumonia in the
right diaphragmatic lobe ars surrounded, in some instances,
by a thickened interlobuler septae The mediastinal and
bronchial lymph nodes are swollen and somevhat edematouse.

Microscopic examination:

The pleura is slightly thickened. The interlobular
septa are somewhat edematous and contain distended lymphatics.
In most of the pneumonic areas there is a mononuclear infil-
tration of the mucosae of the bronchi which is accompanied
by a varying amount of desquamation of the epithelium. Many
of the respiratory bronchioles show a marked mononuclear
infiltration of the stroma of the mucosa (Figs. 43 and 44).
There are many areas throughout the pneumonic parts of the
lungs in which there are considerable productive tissue
changes in the alveolar walls. This is especially noticeable
in the apical lobes of both lungs. There are numerous areas
of hemorrhage in the peripheral portions of the mediastinal
and bronchial lymph nodese.

Bacteriological examination:

Staphylococcus aureus and a gram negative short rod,
probably Bacillus coli communior, were isolated. For their
morphological, cultural, and biochemical characteristics
see Tables I and II.

Case #18 (Autopsy 3203), a female Jersey, ten weeks

old which had a pneumonia of three weeks' duration prior
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to death. At times during the three-weex period, this
animal showed signs of improvement and then relapses
ocecurred. Dally temperatures are included in Chart III.

Gross examination:

The pneumonia involves the apical and cardiac lobes of
the left and right lunzs. The diaphragmatic lobe of the
right lung is two-thirds pneumonic while the same lobe of
the left lung is only one-third pneumonic. There is a
marked atelectasis of the apical lobes, tkhe pleural sur-
faces of which are studded by circumscribed yellowish-gray
areas 1 to 3 mm. in diameter. These areas are more numerous
in the left apical than in the right. The cardiac and
diaphragmatic lobes of the left lung do not show as much
evidence of cellular exudation as the left apical lobe, yet
they show considerably more than the correspondingz lobes of
the right lunge. The gross appearance of the mediastinal
lobe is similar to that of the left cardiac. Upon section
of any of the lobes of either lurzg, a purulent exudate
exudes from the small bronchi and bronchioles. The media-
stinal and bronchial lymph nodes are swollen, whitish-
yellow in appearance and upon section, a yellowish turbid
fluid exudes from the cut surface

Microscopic examination:

The pleura covering both lungs is thickened (Fig. 27).
In places, the interlobular septa are edematous and the
lymphatics are distended with mononuclear phagocytes and a
small number of lymphocytese The bronchi of the lungs show



an acute bronchitis with a very conzsested mucosa and much
desquamation of the epithelium. For the most part, the
lumina of the bronchi contain an exudate of mononuclear
phagocytés and polymorphs in which there are many desquameted
epithelial cells. There 1s a marked congestion of the mucosa
of the terminal bronchioles and some desquamation of their
epithelium (Figs. 41 and 42). There is some evidence of
productive tissue chanzes in the respiratory bronchioles of
the apical lobes.

There is & marked concestion of the alveolar wells in
all the sections studied. Considerable atelectasis is
noted in the more anterior lobes. In one-third of the
alveoli, the exudate is approximately equally divided
between a serous and fibrinous exudate. In the remaining
two-thirds, approximately seventy-five per cent of the
alveoll are filled with varyinz amounts of a cellular
exudate consisting of mononuclear phagocytes and a few
polymorphs. The lymph nodes contain many polymorphs in
their sinuses.

Bacteriological examination:

Staphylococecus aureus, a gram negative short rod,
probably Bacillus coli communior, and a grem positive
coccus, probably a micrococcus, were isolated. For their
morphological, cultural, and biockemical characteristics
see Tables I and II.

Case #19 (Autopsy 3209), a female Jersey three months
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0ld which had a pneumonia of eleven days' duration before
death.

Gross examination:

There is a grayish-yellow consolidation of the apical
and cardiac lobes of both lungs. The anterior one-third of
the left diaphragmatic lobe appears aporoximately the same
as the apical and cardiac lobes of the same lung. The
anterior three-fourths of the rizht diaphragmatic lobe is
in a state of grayish consolidation with the exception that
along the posterior border of the consolidated portion there
is a zone of acute congestion varyinz in width from 1 to 3 cme.
The mediastinal lobe 1s very much the same as the apical lobe
of the left lung. The left lung as a whole appears of longer
duration than the right lung. There are a few shreds of fibri-
nous exudate on the pleura. The mediastinal and bronchial
lymph nodes are very enlarged and edematouse.

Mieroscopic examination:

The pleura is slightly thickened. Lymphatics of the
interlobular septa are somevhat distended. In most of the
pneumonic areas, there is a bronchitis. In the more acute
areas, there is a mononuclear infiltration of the mucosa
with desquamation of the epithelium (Figs. 39 and 40). 1In
the areas of pneumonia of longer duration, there is con-
siderable desquamation of the epithelium. The terminal
bronchioles show a slizht desquamation of the epitheliume.

The respiratory bronchioles do not show any appreciable

injury to their mucosa but contain a cellular exudate in



des
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many areas. The alveoll iIn the areas of longer duration
are filled with a cellular exudate consistinzg mostly of
polymorphonuclear cells. In a few areas of shorter duration,
the exudate consists of fibrin and a few mononuclear phago-
cytes. The alveolar walls for the most part are congested.
There are a few polymorphonuclear cells in the lymph
sinuses.

Bacteriological examination:

Staphylococcus aureus and a gram negative short rod,
probably Bacillus coli communior, were isolated. For their
morphological, cultural, and biochemical characteristics see

Tables I and II.

Case #20 (Autopsy 3212), a male Holstein four months
0ld which showed first symptoms of pneumoniea forty-eight
hours before deathe.

Gross examination:

The cardiac and apical lobes of both lungs are in a
state of red hepatization. Approximately one-half of the
left and right diaphragmatic lobes are consolidated. The
mediastinal lobe and the left cardiac lobe have a few
grayish-yellow areas on their pleural surfaces. These are
the only gross lesions in elither lung which suggest a
cellular exudation. The mediastinal and bronchial lymph
nodes. are very much enlarged.

Microscopic examination:

The pleura 1is slightly thickened and contains many

distended lymphatics. The interlobular septa are very
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edematous and their lymphatics are very much distended. The
pneumonia is evenly distributed throuzhout both lungs. The
mucosae of the larger bronchl are very much congested but
show only a slight mononueclear infiltration with no desquama-
tion of the epithelium. A number of terminal and respiratory
bronchioles contain a small amount of cellular exudate. The
alveolar walls for the most part are very much congested and
the alveoli contain a serous exudate. In & small number of
widely scattered areas, there is a fibrinous or cellular
exudate. The mediastinal and bronchial lymph nodes do not
show any marked changese.

Bacteriolozical examination:

A hemolytic streptococcus of the beta type was isolated.
For their morphological, cultural, and biochemical character-
istics see Tables I and II.

Case #21 (Autopsy 3213), a female Jersey six weeks old
which had a pneumonia of four weeks' duration prior to death.
The first day, a temperature of 106.2 was recorded. Twenty-
four hours before the animal died, a temperature of 101l.8
was recorded. The first symptoms noticed were dyspnea,
accelérated respiration and a cough. The following day,
gritting of the teeth and marked depression were notsd.
Pneumonia mixed bacterin was given daily the first three
weeks. During the first few days of the pneumonia, the
calf showed considerable improvement, then for about two

weeks, its condition remained at a standstill. Three days
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prior to death, a decided relapse weas noticed.

Gross examination:

There is a grayish-red consolidation of the cardiac and
apical lobes of both lunzs, also about one-third of the left
diaphragmatic lobe and avnproximately one-half of the right
diaphragmatic lobe. The mediastinal lobe appears very much
the same as the right diaphrazmetic lobe. The pneumonia of
the left lung eppears of longer standing than the pneumonia
in the right lung. There is considerable atelectasis of the
right lung and considerable atelectasis in the cardiac and
apical lobes of the left lung. The right apical lobe
appears slightly atelectatic. The interlobular septa seem
thickened and possibly edematous. The mediastinal and
bronchial lymph nodes are very much enlarzed and upon section,
a yellowish turbid fluid exudes from the cut surfacee.

Microscopic examination:

The pleura is slightly thickened in some of the
pneumonic areas. The interlobular septa ars very edematous
and contain slightly distended lymphatics. In the diephrag-
matic lobes of both lungs, there is an acute pneumonia with
much injury to the bronchial walls. The mucosa of the small
bronchi and large bronchioles is very much congested with
much desquamation of the epithelium. The terminal and
respiratory bronchioles do not show the extent of injury
to their mucosa that the larger bronchial tubes do. 1In
some of the respiratory bronchioles, there is evidence of

organization of the bronchial exudate (Figs. 53 and 54).
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The bronchioles in the cardiac and apical lobes of both
lungs show productive tissue chanses in their stroma, indi-
cating a bronchopneumonia at an early date. There is a
mononuclear infiltration of the stroma of the mucosa in
many of the terminal bronchioles (Fig.46). This is somevhat
more noticeable in the cardiac and apical lobes of the left
lung. The walls of the alveoll immediately adjacent to the
terminal and respiratory bronchioles are very much congested.
The alveoll contain a small number of mononuclear phagocytes
and in some areas a fibrinous exudate. The mediastinal and
bronchial lymph rodes contain a larce number of polymorphonu-
clear cells in their lymph sinusese.

Bacteriolozicz2l examination:

A staphylococcus and gsram negative short rod, probably
Bacillus coli communior, were isolated. For their morvho-
logical, cultural, and biochemical characteristics see

Tables I and II.

Case #22 (Autopsy 3220), a femelé Guernsey sevel weexs
0ld which had a pneumonia of three weeks' duration before
the animal was killed, as death of the animzl seemed very
probable. A pneumonia mixed bacterin was given during the
first two weexs of the pneumonia. Glucose vas given once
following the above treatment.

Gross examination:

There is a grayish-red consolidation of the cardiac

and apical lobes of both lungse. The diaphragmatic lobes
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of both luncgs are approximately two-thirds consolidated.
There is a small area on the ventral border of the right
cardiac lobe which does not shov any pneumonia (Fig. 3)e.
The pneumonic portions of the left lunzg show considerably
more evidence of cellular exudetion than those of the right
lung. The cardiac and apical lobes of both lungs show con-
siderable atelectasis. 'The mediastinul lole resembles the
left cardiac lobe. The mediastinzl and bronchial lymph nodes
are very much enlarced and sli-htly hemorrhagic (Fige &)
Microscopic examination:
The pleura is thickened. The interlobular septa do not
- show any marked chanzes. The bronchi show an infiltration
of mononuclear phagocytes of the mucosa (Fizs. 31 and 32).
In all the consolidated lobes, but to a greater extent in
the cerdiec end apicel lobes, there is evidence of productive
tissue changes in the stroma of the mucosa of the terminal
and respiratory bronchioles. The mucosa of the above
bronchioles are infiltrated with rononuclear phacocytese.
Only a very small number show any desquamation of the epi-
thelium. In a few scattered areas, the ealveolar walls
show some slizht thickening. Trhose alveoli surrounding the
terminal and respiratory bronchioles are filled with polymorpho-
nuclear leucocytes. hose alveolil further from the bronchioles
are congested and many contaein a few mononuclear phagocvtese
The lymph sinuses contain a few polyumorphonuclear leucocytese.
Bacteriologzicel examination:

Organisms not identified. - For their morphological,
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cultural, and biochemical charecteristics see Tables I

and II.

Case #23 (Autopsy 3232), a ferzle Holstein two months
01ld which had a pneumonia for two weeks prior to death.

Gross examination:

There i1s a pneumonia of the diaphrasmatic, mediastinal,
cardiac and apical lobes of both lun:s (Fig. 4). The anterior
portion of the right cardiac lobe and all of the rizht epical
appear very atelectatic. About one-half of the right diaphrag-
matic lobe is in a state of reddish consolidation. The anterior
one-third of the left diaphrammatic lobe is in a state of
greyish-yellow consolidation. All of the pneumonic ereas of
the left lung appear very atelectatic. Upon section of the
more acute areas in the left diaphragmatic, a grayish con-
solidation is the most predominant (Fige. 5). The mediastinal
lobe is entirely consolidated and very similar to the lobes
of the left lung. The interlobular septa anpear thickened
and edematous. The mediastinal and bronchial lymph nodes
are enlarged and edematouse

Microscopic examination:

The pleura is thickened. The interlobular septa are
edematous and their lymphatics are very much distended.

The apical and cardiac lobes of both lungs show a severe
bronchitis with much desquamation of the epithelium (Figs.33
and 34). In the right apical lobe, there is evidence of

considerable productive tissue changes in the walls of the
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respiratory and terminal bronchioles. The alveoli in the
éardiac and apical lobes of both lungs are filled with a
cellular exudate consisting mostly of mononuclear phagocytes
and a small number of polymorphonuclear leucocytes. The
areas of pneumonia in the anterior portion of the right
diaphragmatic lobe do not show as many productive tissue
changes as the apical and cardiac lobes. In this lobe,
there 1s considerable congestion of the alveolar wall
accompanied by an ebundant serous exudate in the alveolar
sacs. In a small number of alveoli, there is a fibrinous
appearing exudete surrounded by cuboidal-like cells (Figs. 61
end 62). Many of the alveoli contain large numbers of giant
cells (Fig. 64). There is some increase in the number of
polymorphs in the lymph sinuses.

Bacteriological examination:

A streptococcus of the beta type was isolated. For
their morphological, cultural, and biochemical characteris-
tics see Tables I and II.

Case #24 (Autopsy 3235), a mele Holstein ten days old
wvhich had a pneumonia of six days® duration prior to death.

Gross examination:

A purulent fibrinous exudate covers the pleural surface
of both lungs (Fig. 6). This is especially noticeable in
the anterior lobes of both lungs in which the fibrinous
exudate 1s «5 to 1 cm. in thickness. This exudate adheres

to the chest wall in a number of places. There are 200 to
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300 ce. of a purulent fluid in the chest cavity. The cardiac
and apical lobes of both lungs are in a state of reddish-gray
consolidation. Upon section, a yellowish-wvhite fluid exudes
from the bronchi and bronchioles. Nearly the entire diaphreag-
matic lobes of both lungs are somewhat congested but are con-
solidated only in their anterior portion which is covered by
varying amounts of a fibrinous exudate. The mediastinal lobe
appears the same as the right cardiac and apical lobes. The
mediastinal and bronchial lymph nodes are only slightly
enlargede.

Mioroscopic examination:

There is a very marked fibrinous pleurisy with much
thickening of the pleura (Fige 29). The interlobular septa
are very edematous and contain many distended lymphaticse
Both the interlobular septa and.the lymphatics contain
large numbers of gram positive organisms. In a number of
acute areas, there is a zone bordering on the interlobular
septa in which there is & marked cellular reaction. (Fig. 6C).
The cells of the exudate of the bronchil and bronchioles are
necrotic and the exudate contains large numbers of oreanisms.
In many areas, an entire lobule appears necrotic (Fig. 59).
In the left apical lobe, there is an abscess just beneath
the pleural surface approximately 5 mm. in diameter. 1In
several lobules, there is some hemorrhage into the alveolar
sacs but for the most part, the alveoli are filled with a
fivrinous or cellular exudate containing, in many instances,

large numbers of organisms (Figs. 73 and 74). There are no
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productive tissue chanzes in the walls of the alveoli. The
interlobular septa surrounding necrotic lobules show con-
siderable edema and thickeninz. The lymph sinuses do not
shoxw any marked changese.

Bacteriological examination:

A hemolytic streptococcus of the beta type and
staphylococcus aursus were isolated. For their morphological,
cultural, and biochemical characteristics see Tables I and II.

Case #25 (Autopsy 3283), a male Holstein four months
0ld which had a pneumonia of two weeks' duration prior to
death.

Gross examination:

The cardiac and apical lobes of both lungs are in a
state of yellowish-gray consolidation. Iany of the grayish
areas are 3 or 4 mm. in diameter. In the apical lobes of
both lungs, these small areas tend to converge into one
large area. The anterior one-third of both the diephragmatic
lobes are consolidated and are very much the seme as their
corresponding apical and cardiac lobes. In most of the
lobes, there are scattered areas of normal parenchyma
(Figs. 7 and 8). In the posterior portion of the right
diaphragmatic lobe, there are several large emphysematous
areas (Fig. 7). The pneumonia in the left iung seems of
slightly longer duration than the right although the
difference is not pronounced. The mediastinal and bronchial

lymph nodes are very swollen and edematous.
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Microscopic examinetion:

The pleura is not thickened. The interlobular septa
do not show any thickening nor are the lymphatics distended.
Only a very little bronchitis is noted. In some areas,
there is considerable cellular infiltration of the respira-
tory bronchioles which is accompanied by atelectasis of the
adjacent alveoli (Figs. 35 and 45). The terminal and
respiratory bronchioles of tke involved portions of the left
lung and the cardiac and apical lobes of the right lung show
considereble productive tissue changes in their mucosa. There
is much thickening of the alveolar walls due to productive
tissue changes. For the most part, the alveoll are filled
with polymorphonuclear leucocytes and in many areas appear
lined with cuboidal cells (Fig. 68). Areas in which the
alveolar walls show the most thickeninz are for the most
part adjacent to terminal or respiretory bronchioles similarly
éffected- In the right cardiac lobe there is an abscess 1 cm.
in diameter just below the pleural surface (Fig. 57). Tk
lymph nodes appear scmevhat edematous.

Bacteriological examination:

A gram negative rod, probably Bacillus coli cormunior,
vas 1solated. For their morphological, cultural, and bio-
chemical characteristics see Tebles I and II.

Case /26 (Autopsy 3266), a male Iolstein three and
one-half months old which had been reported as having

pneumonia of a week's duration prior to death.
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Gross examination:

There is a reddish-zray consolidation of the cardiac
and apical lobes of both lungs. About one-third of the
left diaphrazmatic lobe 1is in a state of grayish consolida-
tion while approximately tvwo-thirds of the rizht diaphrag-
matic lobe is more of a reddish consolidation. The cardiac
and apical lobes of both lungs and the consolidated portion
of the left diaphragzmatic lobe show considerable atelectasis.
The mediastinal lobe is entirely consolidated and looks very
much the same as the pneumonic portion of the left diaphrag-
matic lobe. The mediastinel and bronchial lymph nodes are
very much congested.

Microscopiec examination:

The pleura is unaltered. The interlobular septa are
slightly trhickened and in a number of areas contain dis-
tended lymphatics. In the pneumonic lobes, there is evi-
dence of injury to the small bronchi and the terminal and
respiratory bronchioles. There 1s an acute bronchitis of
the small bronchi with much desquamation of the epithelium.
The terminal bronchioles are practicelly the same. This is
accompanied by a slizght infiltration of mononuclear phago-
cytes into the mucosae of the involved bronchi and bronchioles.
In several areas, there are marked productive tissue changes
in the wall of the respiratory bronchioles (Fig. 52)« The
capillaries of the alveolar walls are very much congested
and the alveoll contain many mononuclear cells. The lymph

sinuses do not show any marked changes.
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Bacteriologicel examination:

A staphylococcus very much liks staphylococcus aureus
was isolated from this case. For their morphologzical, cul-
tural, and biochemical characteristics see Tables I and II.

Case #27 (Autopsy 3286), a male Holstein five months
old which was reported as having a pneumonia of five days'
duration prior to deathe.

Gross examination:

The pneumonia involves the cardiac and apical lobes of
both lungs. Approximately tvo-thirds of the left diephrasz-
matic lobe and about one-third of the right diaphra-mtic
lobe are consolidated. All the areas of consolidation are
grayish-red in appearence. The mediastinal lobe shows the
same gross appearance as the left caerdiac. The extent of
pneuﬁonia is shown in Figs. 9 and 10.

There are a number of abscesses 4 or 5 mm. in diameter
in the cardiac and apical lobes of both lungs, the majority
of which are noted only upon section. The larzest abscess
observed in this case is in the lower posterior part of the
left apical lobe (Fige 9). Upon section, many grayish-white
areas can be seen, suggesting abundant cellular exudate. A
bloody purulent exudate exudes from the small bronchi when
sectioned. The mediastinal and bronchial lymph nodes are
slightly enlarged.

Microscopic examination:

The pleura 1s slightly thickened. There are productive
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tissue changes in the walls of many of the bronchi and
terminal bronchioles. This is accompanied by considerable
cellular infiltration of the stroma of the mucosa. The pre-
dominating cell is the mononuclear phagocyte. An occasional
polymorphonuclear leucocyte mey be seen. Most of the bronchi
and bronchioles contain in their lumina a cellular exudate of
mononuclear phagocytes and some polymorphonuclear leucocytes.
In the areas of longest duration, the alveolar walls are
slightly thickened by an increase in number of fibrodblasts.
The polymorphonuclear leucocyte predominates in the cellular
exudate in the alveolar sacs. The lymph sinuses of the
mediastinal and bronchial lymph nodes contain many poly-
morphonuclear leucocytese.

Bacteriological examination:

A staphylococcus resembling staphylococcus aureus was
isolated. For their morphological, cultursl, and biochemical
characteristics see Tables I and II.

Case /28 (Autopsy 3290), a female Holstein six months
0ld which was reported as having a pneumonia of two weeks'
duration prior to death.

Gross examination:

There is a reddish-gray consolidation of the right
apical and cardiac lobes. Approximately three-fourths of
the left apical and cardiac lobes are in a state of reddish-
gray consolidation. An area of normal lung can be seen

along the dorsal border of the left apical and cardiac
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lobes (Fig. 1l1l). In the anterior portion of the cardiac
lobe and nearly at the junction of the right cardiac and
apical lobes, a lighter colored, somevhat constricted area
can be seen (Fig. 11).

Upon section of the lobe at this point, many abscesses
appear on the cut surface (Fig. 12). The diaphragmatic lobes
of both lungs are approximately one-half consolidated. There
are a few areas of a fibrinous pleurisy. The mediastinal
and bronchial lymph nodes are very much enlarged and upon
section, a yellowish fluid exudes from the cut surface.

Microscopic examination:

The pleura is thickened. The interlobular septa are
very edematous and contain many distended lymphaticse. There
is an acute bronchitis accompanied by considerable desquama-
tion of the epithelium. In the terminal and respiratory
bronchioles of the cardiac and apical lobes, there is some
evidence of productive tissue changes in their mucosa. The
alveoll contain an exudate made up of mononuclear phagocytes,
polymorphonuclsar leucocytes and in some areas considerable
fibrin is noted. The alveolar walls are somewhat congested.
The involvement of the alveoli appears to radiate from the
nearest respiratory bronchiole (Fig. 36). In several small
areas, there is much thickening of the alveolar wall due
to productive tissue changes (Fig. 69). A large number of
giant cells are present in the pneumonic areas. Several
small abscesses are present in some areas. The lymph

sinuses of the mediastinal and bronchial lymph nodes



-47 -

contain some polymorphonuclear leucocytes.

Bacteriological examination:

A hemolytic streptococcus of the beta type, &
staphylococecus, and a gram negative rod, probably Bacillus
coli communior, were isolated. For their morpholozical,
cultural, and biochemical charascteristics see Table I

and II.

Case #29 (Autopsy 3297), a female Guernsey seven
weeks 0ld which had a pneumonia of six days' duration
before death. The symptoms noticed the first day were a
marked dyspnea, and accelerated respiration. At this
time, 300 cc. of citrated blood were ziven intravenously.

Gross examination:

There is a reddish-gray consolidation of the cardiac
and apical lobes of both lungs. The right diaphrazmatic
lobe is approximately one-half consolidated vhile only a
small portion of the left diaphragmatic lobe is affected
(Fige 13). The mediastinal lobe shows some slight con-
gestion toward its hilus. There 1is more atelectasis of
the cardiac and apical lobes than of either of the dia-
phragmatic lobes. The pneumonic portions of the left
lung appear of slightly longer duration than the same
areas of the right lung. The mediastinal and b“ronchial
lymph nodes are very much congested but are not very much
enlarged when compared with other casese.

Microscopic examination:

The pleura is thickened (Fig. 28). The interlobular
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septa are very edematous and contain meny distended
lymphatics. Cccasionally in these lymphatics and the
surrounding edematous septa, there ars large numbers of
gram positive coccli which are very similar to those of

Case #24. There is considerable atelectasis in all the
pneumonic portions of the lung. There is a very severe

and acute bronchitis with much injury to the mucosa. A
severe bronchiolitis is noted in the terminal and respira-
tory bronchioles. There are many patchy-like areas, which
appear necrotic and contain large numbers of orzanisms.

In many of these areas, there is a small bronchiole in the
center which is usually somewhat necrotic. In a few areas,
an entire lobule eppears to be necrotic. In some instances
where this has taken place, the 1ﬁterlobular septea show
many productive tissue changes. The lymph sinuses of the
lymph nodes contain a small number of polymorphonucleear
leucocytes.

Bacteriolozical examination:

A streptococcus of the beta type was isolated from
this case. For thelr morpholozical, culturzl, and bio-
chemical characteristics see Tables I and II.

Case #30 (Autopsy 3301), a female Folstein thres weeks
0ld vhich had a pneumonia of two weeks' duration before the
enimal died.

Gross examination:

There is a reddish consolidation of the right apical
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and most of the right cardiac lobe. There is only a
slight congestion of the left apical lobe but a grayish
consolidation of the left cardiae lobe. Only a small
portion of the left diaphragmatic lobe is consolidated
(Fig. 14)e The consolidated area in the left lung is of
decidedly longer duration than the pneumonia in the right
lunge The right diephrazmatic lobe is consolidated in the
anterior one-third. There are several normel lobules in
this consolidated portion. The mediastinal and bronchial
lymph nodes are very much enlarged and upon section are
very edematouse.

Microscopic examination:

The pleura is unchanged. The interlobuler septa are
only slightly edematous with only a few distended lymphaticse.
The small bronchi in many erees do not show any merked chancese.
In approximately one-half of the terminal bronchioles, there
is a severe bronchiolitis accompenied by much desquamation of
the epithelium. The terminal and respiratory bronchioles
contain a cellular exudate consisting mostly of mononuclear
phagocytes, a very few polymorphonuclear leucocytes and
some desquamated epithelial cells. The alveoll in most of
the pneumonic areas are filled with a celluler exudate con-
sisting of mononuclear phagocytes and some polymorphs. In
the more acute areas, the alveolar exudete is nearly all
fibrin with some serous exudate. There is considerable
atelectasis in the cardiac and apical lobes. The lymph

sinuses of the bronchiel lymph nodes contain many poly-
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morphonuclear leucocytese.

Bacteriologicel examinution:

A hemolytic streptococcus and a gram negative short
rod, probably Bacillus colil communior, were isolated. For
their morphological, cultural, and biochemical characteris-
tics see Tables I and II.

Case j31 (Autopsy 3314), & male Folstein four months
0ld which had a pneumonia of eighteen days' duration prior
to death.

Gross examinetion:

There is a grayish consolidation of the apical and
cardiac lobes of both lungs and enterior one-third of the
right and left diaphragmatic lobes. The pleural surface
is studded by meny small abscesses ranging in size from
l to 2 mm. to 1 cm. (Fige. 15). These abscesses are present
both on the dorsal and ventral surfaces of the lungs as
shown in Figs. 15 and 16. There are numerous areas on the
pleural surface vhich appear necrotice In part of the con-
solidated portion of the diaphragmatic lobe, there are
several areas of shorter duration. The entirely consolidated
mediastinal lobe has meny small abscesses on its pleural sur-
face (Fig. 16). The mediastinal end bronchial lymph nodes
are very much enlarged and upon sectioh, a yellowish fluid
exudes from the cut surfacee.

Microscopic examination:

The pleura is slightly thickened. The interlobular



septa contain a number of distended lymphatics (Fig. 70).
In the cardiac and apical lobes of both lunzgs, there are
considerable productive tissue changes in the walls of the
terminal and respiratory bronchioles. This is also noted
in the walls of the alveoll (Fig. 65). A lerge .number of
the small bronchi and bronchioles contain a cellular exudate
consisting mostly of polymorphonuclear leucocytes and a few
mononuclear phagocytes. In several small areas, there is an
organization of the alveolar exudate (Fige. 66). Many alveoli
show an increase in the number of fibroblasts in the alveolar
wall (Fig. 67). In the diaphragmatic lobe of the right lung
where the pneumonia is more acute, there is some ccngestion
of the alveolar walls, also some serous exudate into the
alveoli. There are many small encapsulated ebscesses and
necrotic areas in any of the pneumonic portions of either
lung (Fige. 56). The lymph sinuses of the lymph nodes contain
large numbers of polymorphonuclear leucocytese

Bacteriological examination:

A staphylococcus and a gram negative rod, probably
Bacillus coli communior, were isolated. For their morpho-
logical, culfural, and biochemical characteristics see

Tables I and II.
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DISCUSSION

The frequent occurrence of calf pneumonia in a large
number of calves presented for autopsy was the motive for
this work. The fact that the pneumonia was a bronchopneu-
monia seemed well established, yet a study of calf pneu-
monia from a pathological standpoint appeared incomplete.

In rezard to the gross lesions, there were a number of
variations which should be mentioned. Nocard (1) reports
a pneumonia in calves with much abscessation and cavity
formation in the pulmonary tissue. In the thirty cases
considered in this study, the above conditions were not
encountered with the exception that in seven cases there
were numerous small abscesses without cavity formation
(Figs. 9, 10, 12, 15, and 16). With a few exceptions, the
cardiac and apical lobes are entirely consolidated (Table IV).
There was considerable variation in the extent of consolida-
tion noted in the diaphragmatic lobes of either lung. The
gross picture of pneumonia in the left lung was consistently
one of longer duration than the pneumonia of the right lung-.
The cardiac and apical lobes of the left lung end the pneu-
monia portion of the diaphragmatic lobe were, in cases of
longer duration, a grayish-yellow color and eppeared quite
atelectatic as compared with the pneumonic lobes of the
right lung of the same animel. The pneumonia in the left
diaphragmatic lobe in many cases does not involve as much
of the lobe as the usually more acute consolidated portion

of the right love. KHowever, in one case, the entire left
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lung vwas consolidated and a small portion of the right
diaphragmatic lobe wes not pneumonic (Fig. 2). It is of
interest to note the difference between Fiz. 2 end Fig. 14.
In the case illustrated in Fig. 2, it was surprising that
the animal lived as lon~ as it did while in Fiz. 14 only
a small portion of the lobes were consolidated. In another
case, there is a marked fibrinous pleurisy, the extent of
which is shown in Fig. 6. The remainin- cases show vary-
ing degrees of pleurisy yet not as extensive as the case
mentioned above. The posterior mediastinal end bronchial
lymph nodes are very much enlarzed in twenty-three of the
thirty cases. 7Then numsrous petechial hemorrhages are
present in the lymph nodes, they are as a rule more
numerous in the mediastinal nodes than in the bronchial
lymph nodes vhich were enlarged and yellowish-white in
colore

Carpenter and Gilmen (3) in their study were primarily
concerned with the bacteriolozy of calf pneumonia although
some work was reported on the patholocy. The bacterio-
logical findings in this investigation compare well with
the work of Carpenter and Gilman. The orzanisms isolated
most consistently are; namely, a streptococcus of the beta
type, Bacillus coli communior, and a staphylococcus, usually
staphylococcus aureus. Streptococci were isolated in thir-
teen cases. In four of these, the streptococcus is the
only organism isolated. In five cases, it is associated

with the Bacillus coli organism and in four casss with a
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staphylococcus. In eleven of the twenty-four cases cul-
tured Bacillus coli communior was isolated. In five cases,
it was associated with a staphylococcus and in five cases
it was isolated with a streptococcus. The staphylococcus
was isolated in four cases associated with a streptococcus
and in five cases with the Bacillus coli orzanism. 1In
four cases, it was the only organism isolated. A strep-
tococcus and'staphylococcus were present in the majority
of cases in which many necrotic and abscessed areas
occurred.

There was considerably variation in the microscopic
pathology in a number of the cases studied. Xineteen cases
of the thirty showed a thickening of the pleura, thirteen
of which were accompanied by an edematous interlobular
septum which contained many distended lymphatics. The
thickening of the pleura was due to a fibrinous pleurisy
and what appeared in many instances as productive changes
in the pleura. Twenty-seven of the cases showed an acute
bronchitis which ranged in severity from a moderate mono-
nuclear infiltration of the mucosa to a markxed conzestion
with much desquamation of the epithelium. Cnly ons case
showed any evidence of a chronic bronchitis. In most
instances, the acute bronchitis was accompanied by much
desquamation of the epithelium and congestion of the
mucosa. In sixteen cases, there was evidence of a chronic
bronchiolitis which was manifested by marked productive

tissue chanzes (Figs. 51 and 52) in the stroma of the
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mucosa and sometimes the perlibronchial tissue. Fourteen
of these cases were associated with an acute bronchitis.
The above would indicate that the infectious arent prob-
ably affected the respiratory bronchioles first. The
lesions in the respiratory and terminal bronchioles were
similar to those mentioned by Boyd (9) and MacCallum (10)
in their descriptions of bronchopneumonia especially a
streptococcal pneumonia. In a streptococcal pneumonia
there is usually more injury to the small bronchioles and
surrounding alveoli than to the bronchi. The pathology
involving the alveoll varies considerably throuchout the
thirty cases studied. In elght cases of pneumonia there
was a very marked atelectasis although in all cases, some
evidence of atelectasis was usually present. Nine cases
of the thirty show productive tissue changes of variable
extent in the alveolar wallse. In those pneumonias of any
appreciable duration productive tissue changes were more
in evidence in the apical and cardiac lobes. This condi-
tion seems slightly more prbnounced in the left egpical and
cardiac lobes. The above conditions also hold true for the
productive tissue changes in the small bronchiolss. The
majority of alveolar walls were usually very much congested
yet a few contained large numbers of polymorphonuclear
leucocytes and some mononuclear cells. In those cases in
which the pneumonia was of long duration, some alveoli
will become lined with cuboidal cells (Fig. 68)« The pre-

dominating alveolar exudate was cellular as shown in
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Table IV. In five acute cases, the exudate was predomi-
nantly serouse. It should be understood that serous and
fibrinous exudate were present even thou~h the cellular
exudate predominates. In one case, there was an orcani-
zation of the alveolar exudate (Fiz. 66). In seven cases
out of the thirty, there was much necrosis and abscessa-

tion.



2e

5.

SULMARY

Thirty cases of calf pnsumonia were studied in gross
and microscopically for pathological changes. Twenty-
four of these cases were studied also from a bacterio-
logical standpoint.

Three distinct variations in the pathology of these
cases are brought out, (1) an acute pneumonia vwhich
progresses very repidly and tire animal dies in several
days without evidence of any productive tissue chanzes
but usually with a serous exudate fillinz the alveolar
sacs, (2) an acute pneumonia superimposed on a previous
bronchiolitis or chronie bronchopneumonia in which a
large part of both lunzs are consolidated (Fig. 2)e.
This is sometimes accompanied by a marked fiborinous
pleurisy as in Fiz. 29, and (3) the cases in vhich
large numbers of small abscesses are present (Fizs. 9,
12, 15, 18, and 56).

That the pneumnonia is consistently bilaterial has been
well established (Table IV).

That the pneumonia usually begins in the apical lobes
has been brought out in gross descriptions and by the
microscopic studye.

Consistently the pneumonia of the left lung i$ of
longer duration than the pneumonia of the richt.

The suggestion is made that there is injury to the

respiratory bronchioles prior to a bronchitise.
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The 1solation of a beta type streptococcus was made
in thirtsen of the cases which were cultured; the
isolation of a Bacillus colil organism was made in
eleven cases and the isol=tion of a staphylococcus
in thirteen casss. Zither of the first two orzanisms
was considered as the probabls causative azent from

a bacteriolozical point of viewe
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Chart III.
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Table IV

Case numbers ©1:2:3141516:7:9 110:11:12:13:14:15:16°17°18: 19:20:21° 22° 2324125526 27 28: 29° 50° 31
Reported duration of pneumonie prior to death. (In days). 14 57 :10 20 ;14 33103 12:12:14° 73 7 7 :11:18:15+21511° 2:28°21% 14° 6:14: 7 5°14% 6° 14: 18
Bilateral or unilateral (+ or -). ;+E+;+E+E+E+E+E+E+E+S+E+£*E+E+E+:+:+:+:+:+:+:+:+:+:+:+:+:+:+
Left apical lobe (+ if entirely consolidated). 51/2. + : " : it : + : *42 + E + l g E + : E o E ; ‘ FOE L bR e R S e :5/4: B . s
Left cardiac lobe (+ if entirely consolidated). 11/5: P T R I e SO ¢« O e w0 a L 0 a0 e O e Z5/4: e R
Left disphragmetic lob P ontirals e = LR . S I SO S 3 o IR : R o g o s,
phrag c lobe (+ if entirely consolidated). c T 1/401/5:1/3:1/3°2/3:1/3:1/3°1/4:1/6:1/5-1/5:2/3+1/3: * 11/8:1/3 1/3:2/3.1/3:2/3 1/3 * 11/3:1/3:2/5.1/2-1/6:1/6:1/3
Mediastinal lobe (+ if entirely consolidated). TS T : * E LR L :5/4: Fil RS AR Rl +:3/4: At A e S f1/4 b
Right apical lobe (+ if entirely consolidated). :1/6: AR S A ¢ RIS B TE SRR IR A S R e e S S o e
o Ncrdlac. lobe, anterior po i ;_E+E+E+;+5+I¢:+I RS e T e T +:+1+Z+:#I+Z+:5/4E +
Right cardiac lobe, posterior portion (+ if entirely consolid ated) . AR R R R o ¢ © RIS R R e e ey s R T B E T E * L +E 5
ght di gmati b en o idated s B 5 R e Lt o g 5 S ey 5 ity e S 1z o3 fae BIE 3
E = disphrognatic lobe (# if en y consolidated). » T JMfai1/sli/sl1/3iz/30 /50 ]B8 11/6:1/5.4/5:1/8;2/5; 3/4: 2/5;1/2:2/5 1/ * :1/3:2/3:1/3:1/2:1/21/3:1/3
Lymph nodes enlarged or edematous (+ or -). Z‘:+:+:+:+:*:+:+E ;'E+E+E+:’S + +S *:+E R
Pleura thickened (+ or -). IR R IR R B RPN it B S S ) e B EEE 0l il R e f S8 af D oD 0 e n et e
Intsrlobulsr septa edematous (+ or -). R e - HESTR A R S e e %
o OO e
3 4 5 ¥ 3 e 5 o e 5 - L . c 5 2 3
Bronehitis acute or chronie (A, C, or —; C* both A and C). AN AN RN o Ao ARSCARES o A 5: A A A ke e aTWaia RIS S A
B joliti e AR § g 2 89 Kt o A i R . Y el L SRl T T N
Bronchiolitis acute or chronic (A, C, or -). 2 G Mo L Ol ¢ AR alet ala) at at 8% 6 etaiesEigee: NN c
Productive tissue changes in alveolar wall (+ or -). A e A TR . T R g =5 t 80 ' - t *f = -E -i + - £ *E - &
Marked atelectasis (+ or -). MR R g M MR SRR B L i e e D Z
* . . . . . . . . . . . . . . . . . . . . . . . .
Exudate S, serous F, fibrinous C, cellular (S, F, or C; E). R B e AN R (8 © o §: 8.6 - ChNE T C;%; L 3 CCReNe) ¢
i ol T e S e
Necrotic areas o R PR £ 518 5 oF oC = ol =D = S = e A
N FIEE TR ST TR SRR 3 . . Ot 3 0 . . . . . . . . . . . . . . . . . .
Bacillus coli communior (+ when present). s e ST I S o s T s : o S RUERl o RN 3 i 2 &2 b g
Streptococcus (Beta type) (+ when present). . : . : . E *E i : : "E +E : J : +E +E : : E +5 E _E +E +S : S E Ee +E
Staphylococeus (+ when present). 5 X 3 3 & g 5 . 3 R i SR PRt ety ) i e Oy - 4 S 0

By ¢ N :
C, F, and 4, meen 1 ditions ar g numerator is slightly predominant. * Not examined bacteriologically.
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Fig- 1.

Case 14. The lungs from a case of pneumonia
of seven days' duration. The congested areas
are distinctly outlined due to their darker
color. Note the lobular nature of the darker
more consested areas in the anterior portion
of the left diaphragmatic lobe. 1/3 actual

size.
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Figure 1.
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Fig. 2. Case lé. The lungs from a case of pneumonia
of eighteen days' duration. Note that only a
small amount of normal lung remains along the
dorsal posterior part of the risht diaphrag-
matic lobhee. 1/3 actual size.
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Figure 2.



r

o

N

~

¢

i

I3

t

I
Irx=

L4

e

Y-




Figo Se

Case 22. The lungs from a case of pneumonia
of three weeks' duration. Note the extrems
enlargement of the bdbronchial and posterior
mediastinal lymph nodes. Also note the small
area of comparatively normal lung tissue in
the lowsr part of the right cardiac lobe. ’
1/3 actual size.
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Figure 3.






Figo 4.

Case 23. The lungs from a case of pneumonia
of two weeks' duration. Note the enlargement
of the bronchial lymph node and the lobular
appearance of the pneumonia along the borders
of consolidated portions of the right and
left diaphragmatic lobes. 1/3 actual size.
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Figure 4.
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Fig. 50

Case 22« A cross section of the left diaphrag-
matic lobe of the same case as shown in Fig. 4.
Note the acute congested area near the large
bronchial tubes. The portion above this con-
gested area is normal while the area below is
of grayish white color, which upon close
inspection shows a slightly mottled appearance.

1/3 actual size.




-78-

Figure 5.
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Fig- 6

Case 24. The lungs from a case of pneumonia
of six days' duration. Note the marked

fibrinous pleurisy involving the cardiac and
apical lobes of the right lung and scattered

areas over both lunsgs. 1/3 actual size.
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Figure 6.
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Figo 7.

Case 25. Lungs from a case of pneumonia of
two weeks' duration. Note the enlarced
bronchial lymph nodes and emphysematous areas
in the posterior part of the ri-ht diaphrag-
matic lode. 1/3 actual size.
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Fig. 8. Casse 25. The ventral aspect of the same lung
shown in Fig. 7. Note the occasional lobules

that appear normale. 1/3 actual size.
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Figure 8.
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Fige. 9. Case 27. A case of calf pneumonia showing
an abscess on the ventral margin of the

left apical lobe. 1/3 actual size.
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Figure 9.
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Fige 10. Case 27. The ventral aspect of the lungs
in Fig. 9. Note the small abscesses on
the pleural surface of the left cardiac

lobe. 1/3 actual size.




-83-

Figure 10.
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Figo 11.

Case 28. The lunzs from a case of pneumonia
of two weeks' duration. Note the constricted
and lighter colored area in the right cardiac
lobe. Notice the enlarged bronchial lymph

node. 1/3 actual size.
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Figure 1l.
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Figo 12.

Case 23. Cross sections from the right
cardiac lobe of the lunz shown in Fig. 1ll.
This includes the lighter constricted area
mentioned under Fig. 1ll. Note the large
number of abscesses in the cross sections.

1/3 actual size.
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Figure 12.






Figo 13.

Case 29. A lung from a case of pneumonia

of six days' duration. 1/3 actual size.
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Figure 13.
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Fig. l1l4. Case 30. A lunz from a case of pneumonia
in which there wes only a small amount of
reddi sh-gray consolidation. 1/3 actual

sizsee.
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Figure 14.
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Fig. 15.

Case 3le A lung from & case of pneumonia
of eighteen days' duration. Note the
numerous small abscesses and the one
larger one on the pleural surface of the

right cardiac lobe. 1/3 actual sizee.
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Figure 15.






Fig- 16.

Case 3l. The ventral aspect of the lung
shown in Fig. 15. Note the numerous

abscesses. 1/3 actual size.
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Figure 16.
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Fig., 17. Case l. Section of normal lung showing

a respiratory bronchiole. 120X.

Fig. 18. Case l. A higher magnification of Fig. 17
showing a normal respiratory bronchiole.

750X.
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Figce 19.

Figo 20«

Case 5. Section showing a terminal bron-

chiole with a recent bronchopneumonia. 100X.

Case 5. Section shoving recent broncho-
pneumonia with more extension into the

surrounding alveolar tissue. 110X.
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Figure 19.

Figure 20.






Fiz. 21.

Case 6. An area showing acute conzestion

of the alvsolar walls. 130X.

Case S Section showing recent fibrinous
exudate in an alveolar duct of a case of

acute bronchopneumonia. 130X.
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Figure 21.

Figure 22.



aoid e“;roo sdrs‘ *«ﬂi’v&&‘%’M-Ol% «82 opiT

-chuxe cvotez smon bna Iisv 'mfoev's Adtkztn

J0EL wore colosvlin 4ilf ofu. oty

Tedrid 3ud evods es noidosa ems2 +0f €280 <3 .nid

$Y37Z emolfcoltimrem



Fig. 23. Case 10. Section showing acute conzestion
of ths alveolar wall and some serous exuda-

tion into the alveolar sac. 130Xe.

Fig. 24. Case 10. Same section as above but higher

magnification. 575%.
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Figure 23.

Figure 24.
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Figz. 25. Case 6. Section showing an area in which
practically all the alveoli contain a

fibrinous exudate. 105X.

Fig. 26. Case 6. Same section as above but of

hicher magnification. 575X.



Figure 26.
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Figo 27

Figo 28.

Case 18. Section showing a marked thick-
ening of the pleura with atelectasis of
some of the alveoll below the pleural

surface. 120X.

Case 3le. Section showinz similar condi-
tion of the pleura as above, but note the
mononuclear cells in the alveolus below

the pleura. 55CX.
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Fig. 29. Case 24. Section showinz a marked fibrin-
ous pleurisy. Compare this with the gross

picture (Fig. 6). 140X.

Fige. 30. Case 13. Section showinz considerable

atelectasis. 160X.
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Fig‘ 510

Figo 32«

Case 22+ Section of a bronchus with
comparatively normal epithelium but
slizht infiltration of macrophages into

the stroma of the mucosa. 17CX.

Case 22. Same section as above but

higher maznification. 600X.
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Figure 32.
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Figo 33

Fig. 34.

Case 23. Section showing an acute bron-
chitis with much desquamation of the
epithelium. Note the conzested capillaries.

140X.

Case 23. Same section as above but higher

magnification. 620Xe.
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Figo 35

Fig- 36

Case 25. Cection showing a bronchopneu-
monia. Note the atelectasis between the

areas of bronchopneumonia. 85X.

Case 28. Section showing a recent broncho-
pneumonia. DNote how the cellular infiltra-
tion appears to radiate from the two bron-

chioles.100X.
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Figure 36«
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Fig. 37. Case 6. Section showing an acute bronchitis
with much desquamation of the epitheliume.
Note the large number of epithelial cells

in the lumen of the bronchus. 105X.

Fiz. 38. Case 6. Same section as above but higher
magnification showing the desquamated

epithelial cells. 55CX.
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Fige 39

Figo 40

Case 19. Section showing an early bron-
chitis with consicderable infiltration of
mononuclezr phagocytes into the strona

of the nucosae. 150Xe.

Case 19. Same as above but Ligher magni-

fication. 600Xe.
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Figo 41 .

Case 18. Section of a terminal bronchiole

with much desquamation of the epithelium.

130X.

Case 18. Same section as above. Note the
congested capillaries and injury to the

epithelium. 600X.
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Figure 42.
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Fice 43. Case 17. A respiratory bronchiole with
much cellular infiltration into the stroma

of the mucosa. 120X.

Fige. 44. Case 17. Same as above but hicher magni-

ficatione. 50CXe.
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Fig- 45,

Fize. 46.

Case 25+ Section of small bronchiole
showing considereble lymphocytic infiltra-

tion of the peribronchial area. 110X.

Case 21l. A terminal bronchiole with
marked cellular infiltration into the
stroma of the mucosa; also note the

desquamation of the epithelium. 14CX.
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Figure 45.

Figure 46.
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Figo 47 «

Fig. 48.

Case 10. Section showinz & small bron-
chiole with a zone of marked cellular
infiltration of the peribronchial tissue.

150X.

Case 16. Section showing a bronchiole
with a necrotic wall and necrosis of the

cells of the exudate in the lumen. 150Xe.
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Figure 47.
Figure 48.
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Fiz. 49. Case 9. Section showinz recent productive
tissue changes in the wall of a small

broncktiole. 105Xe.

Fig. 50. Case 9. Same section as above but of higher

magnification. 540Xe.



Figure 50






Fig e« 5l

Case 27, Section showing marked produc-
tive tissue changes with fibrosis in the

wall of a terminal bronchiole. 120X

Case 26+ Section showing considerable
productive tissue ckanges with fibrosis
in the wall of a respiratory brorchiole.

130X.
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Figure 5l.
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Fig. 33.

Fig. 54.

Case 21. Section showing organization of

the exudate in a respiratory bronchiole.

130X.

Case 2l Same section as above but hisher

magnification. 550Xe.
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Figo 55.

Case 4. Section showing necrosis of the
entire plane of a lobule. Note the
necrotic bronchiole in the center of

photomicrosreph. 120X.

Case 31l. Section showing a small abscess.

120X.
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Fiz. 57. Case 24. Section skowing the border of
an abscess just below the pleurel surface.

80X,

Fiz. 58. Case 4. Section showinz the patchy
appearance of a recent bronchopneumoniae

120Xe.
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Fizure 57.

Figure 58






Fig. 59.

Fige. 60.

Case 24. Section shovwing necrosis of the
entire plene of a lobule. Note the
edenatous and thickened interlobuler septum.

130X.

Cacse 24. Section showing a marked accurmu-
lation of leucocytes along the border of

an interlobular septum. DMNote the two small
distended lymphatics. The edematous septum
is shown in the lower portion of the picture.
130X.
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Fig. 61l. Case 23. Section showing small amounts
of fibrin surrounded by cuboidal-like
cells. 130X.

Fiz. 62. Case 23. Same section as above but

higher magnification. 525X.
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Figz. 63. Case 3. Section showinz a large number
of mononuclear phagocytes in an alveolar

sac. 600X

Fig. 64. Case 23. Section shoving alveolus con-

teinine meny giant cells. 600Xe.
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Fige. 65. Case 3l. ©Section showinz marked productive

tissue changes in the alveolar wall. 140X.

Fig. 66. Case 3l. Same section as above but showing

an organized exudate in alveolus. 650X.
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Fig. 67. Case 3le. Section showinz an increase in the
number of fibroblasts in the alveolar wall.

550X,

Fig. 68. Case 25. A section showing the alveoli
lined with cuboidal cells. 520X.
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Figo 69 .

Fige. 70.

Case 23. Section of an alveolar wall show-
ing considerable thickening due to productive

tissue changes. 650X.

Case 3l. An area showing distension of one
of the lymphatics of an interlobular septum
with fibrin and leucocyvtes. 130Xe.
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Figure 69.

Fizure 70.
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Fiz. 71. Case 6. A section of a bronchial lymph node
showinz hemorrhage into the lymph sinuses.

110X.

Fig. 72. Case 1l2. Photomicrograph of a smear made
from a 24 hour broth culture of culture #17.

400X .
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Fige 73.

Fig. 74.

Case 24+ Paraffin section of lung stained
for bacteria. Note the large number of
organisms in pairs and short chains in the

alveolar exudats. 600X,

Case 24. Paraffin section stained the same

as above shoviing a similar condition. 600X.
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Figure 73.

Figure 74 .
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