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PATHOLOGY OF BOVINE RESPIRATORY DISEASES
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Fig. 1 Normal lung tissue consists of bronchioles and

alveoli

Notice interlobular connective tissue is visible. HE, low magnifi-
cation.
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Fig. 2 High magnification of Fig. 1

Notice type I alveolar epithelial cell, type II alveolar epithelial
cell and blood capillary in alveolar wall. HE.
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Table 1

PATHOLOGY OF BOVINE RESPIRATORY DISEASES

Infectious couses of enzootic pneumonia in cattle

7 AV A A4 aA7FAx B A7) FrA
£ RSTAMILZR Mycoplasma bovis Mannheimia haemolytica Aspergilus Hhhd
TG A TV Y M. bovigenitalium Pasteurella multocida AW FLIE AR HUE
HFrr AV A 2 HE M. dispar Bibersteinia (Pasteurella) trehalosi N EEN
ENTAT7IT > M. mycoides subsp. my- M. varigena X/ avHA
Y4 X 3B coides Trueperella (Arcanobacterium) pyogenes i
LA A VA Mycoplasma bovirhinis Histophilus somni
vy 4OV AVET S M. alkalescence Fusobacterium necrophorum subsp. necrophorum
A IV A M. arginii Mycobacterium bovis
BT ANV A M. canis Streptococcus pneumoniae

frrru A I)VA

Acholeplasama laidlawii

Staphylococcus aureus

54 74 )VA A. modicum Strep. bovis

HEAIWNRZXIALILX A. axanthum Staph. epidermidis

18 Ureaplasma spp. Strep. mitis

FavuFAVA Ureaplasma diversum Enterococcus (Streptococcus) faecalis

Aerococcus viridans
Acinetobacter spp.
Micrococcus luteus
Staphylococcus spp.
Neisseria spp.
Chlamydia spp.

Actinobacillus lignieres

Klebstella spp.

N

Corynebacterium bovis

C. xerosis
Streptococcus spp.
Aerococcus spp.
Haemophilus spp.
Aeromonas spp.
Bacillus spp.
Alcaligenes faecalis

Kocuria rosea (Micrococcus roseus)

Micrococcus spp.
Escherichia coli
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Fig. 3 Lungs of cow naturally infected with RSV

Notice sever interstitial emphysema and scattered pneumonic le-

sions all over the lobes (courtesy of Dr. Y. Moriyama).

Fig. 4 Sever interstitial emphysema in a cow natu-
rally infected with RSV
HE, loupe.
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Fig. 5 Bronchiolitis in a cow naturally infected with
RSV
HE, middle magnification.

Notice formation of multinucleated syncytial cells with intracellu-
lar inclusion bodies. HE.
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Fig. 7 Alveolar tissue of a cow with naturally infect-
ed with RSV

Alveolar walls were covered with hyaline membrane, and alveoli
were filled with debris. HE, middle magnification.

Fig. 8 Lobular pneumoniae in a calf experimentally

infected with PI-3 virus
HE, loupe.
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Fig. 9 bronchiolitis and atelectasis in the calf experi-

mentally infected with PI-3 virus
HE, middle magnification.
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Fig. 10 Higher magnification of Fig. 8
Notice formation of intracellular inclusion bodies in the bronchio-
lar epithelium. HE.
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Fig. 11 Focal necrosis in bronchus of a calf naturally
infected with BHV-1 (arrows)

HE, low magnification.

Fig. 13 Focal necrosis of lung tissue in the calf natu-
rally infected with BHV-1

HE, low magnification.

Fig. 12
Notice a multinucleated cell with intranuclear inclusion bodies
(arrow). HE.

Higher magnification of Fig. 10
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Fig. 14 Bronchiolitis in a calf experimentally infected
with Bovine Adeno virus
HE, low magnification.
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Fig. 15 Higher magnlﬁcatlon of Fig. 13
The bronchi was filled with inflammatory cells and debris. HE.
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Fig. 16 ngher magmﬁcatlon of Fig 14

Notice many nuclear inclusion bodies. HE.
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Fig. 17 Lung of a calf experimentally infected with

Mycoplasma bovis
PID-27. Notice multifocal nodules in the pneumonic lobe.

Fig. 18 Lung of a calf experimentally infected with
M. bovis
PID-7. Notice acute bronchiolitis. HE, middle magnification.
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Fig. 19 Lung of a calf experimentally infected with
M. bovis

PID-27. Bronchi and bronchioles are expanded and the lumen
was filled with necrotic cells. HE, low magnification.

Fig. 20 Higher magnification of Fig 19
Exudated necrotic cells in the rumen still remain cellular outline.
HE.
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Fig. 21 Lung of a calf experimentally infected with

Mannheimia haemolytica
Notice multifocal nodules of necrosis.
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Fig. 22 Multifocal coagulation necrosis of a calf ex-

perimentally infected with M. haemolytica
HE, loupe.

Fig. 23 Higher magnification of Fig. 22
Necrotic tissue (N) was surrounded by a dense zone of infected
cells. HE, middle magnification.
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Fig. 24 Higher magnification of Fig. 23
Notice characteristic morphology of the cells surrounding necrot-
ic tissue, which were called oat-like cells. HE.
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Fig. 25 Idiopathic pneumonia in a calf experimental-

ly infected with Pasteurella multocida

Notice difference to Fig. 21.

Idiopathic bronchopneumonia in the calf ex-

perimentally infected with P. multocida
Arrow heads show bronchioles. HE, middle magnification.
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Fig. 27 Lung of a calf naturally infected with Myco-

bacterium bovis
Notice garanuloma. HE, low magnification.
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Fig. 28 Higher magnification of Fig. 27

Necrotic tissue was surrounded by macrophages and giant cells.
HE, middle magnification.
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Fig. 29 Higher magnification of Fig. 28

Very small bacteria were detected in cytoplasm of a giant cell.
Acid-fast staining.
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Fig. 30 Lung of a calf naturally infected with Asper-
gillus fumigatus
Arrow heads mean nodular lesions.

Fig. 31

A granuloma in lung of a calf naturally in-

fected with A. fumigatus

DL BIREIET ASIVFE N AR EMIEN S,
FEBITIE, O F AEORE R OHGE % 19 LI
GETEDBISR SN L, EWOR KL HE i
AR THHTTEETH 5 A%, Grocotto Feffi =R PAS
REEAT, 55IHERTE 5 (Fig 32),

(2) HEEE

BAW., HlICoaa— VHOERSE L LTIl
T 21288, fLIRME, BSEMIRZEZ > < %
CEDNDH Do FREMNIZITRARDBIZE I NS D
ZORBIEIMPA Ay —72Z &, #BEL TR C
ETHDH 6~20um)o FIITTFIRZ WL
T b MREEIZIZE AL TR,

BAWO—1E, Mortierella wolfii IZfR# %KD
JEIR & 7 B H5, BRI & o Tt L 72 BT
EEOLUENTEEZLZ DD DL, T,
R BERE I C L B OW DS MATRAT 5720 TdH
5o
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Fig. 33 Lung tissue of a calf naturally infected with

lungworms
HE, low magnification.

[(F4ERR]

(1) SHRE

37 5L AR 1 4 il B Dictyocaulus viviparus .
P, Y SR EEA L 7o, HEA
B CIIAEFSAE DR D R S B L B AT
%3~4 7 HI2%%. F4 (4~10 7 Hi#w) 12
HEEEOR D % o

FRROBEEITFORE., £& LTHRIEICHE
AL (Fig 33). fFh (Fig 34) &L bicmEE
DEE g MEE . BIOMiIKEZT &
HEZ Ly AU ST/ NTE I ST R R 1 S A
BesT 5o HFHRSLHINOKELWINC LY &F
FRERVERIFIEA A 3" % (Fig. 35) SNHDOH
ML, AIRMICIZIK ., JER R A (EAE
2~4mm) T, WEEOMPHRE LRFEASNS Z
LB B,



RIS RS
2437 2013

Fig. 34 Higher magnification of Fig. 33
Notice presence of lavae in a bronchus together with sever eo-
sinophilic iffiltration and epithelial hyperplasia. HE, high magnifi-
cation.

Fig. 35 Alveolar area of the calf infected with lung-
worms

Larvae in alveoli with eosinophilic infiltration and thickening of
alveolar walls. HE, middle magnification.

(2) FLYEEIRRIE
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RIIHHEN Do,

X
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(3) EX[E=RRER

JRIE R O RS ORIZEA L. BEOM
KOHEDRERE %52 LW D, @, T,
GRS S T 7z D & JIRIE H 2 g
T 5o JRAITMIM, AU, AR KE & E
2O BEEM AT RO ENEHML TW 2,

(5 - AEMER]

(1) 3-AFILL 2 K—=JL (3-MI) &5

Sk KESE (ABPEE) X, fog (27
OB TRV fever 2 W) BIFRTH AL
NLH#EY, ZHFEHIZEL CEHEHR S NS Ltryp-
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Fig. 36 Sever alveolar edema in lung of a cow exper-

imentally injected with 3-methylindole
HE, low magnification.

Fig. 37 Higher magnification of Fig. 35

Notice detachment of type I alveolar epithelial cells from alvoeral
wall. HE, high magnification.

tophan O 55— H WA W) T % 3-methylin-
dole (3-MI) IZEEH T 2EMERTH S, H—
BHNO MM A WIS LTI EIEN S o
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b Rz A 0> B 20 AR 2 AR D SRR & 72 B
EEEOMEEELEWE P EE SN S,
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%o

ABPEE & [R50 % < O 5 H TiEe
X5 INHONiEEWHED— 2% 4-ipomean-
ol T\ Fusarium solani 3% L 7= Hi#EH TR
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