Bovine Respiratory
IFacholsoy,



University of Illinois Veterinary Diagnostic

Laboratory - Bovine Respiratory Disease
Workup

m Cost of workup - §95
| 4.nuna’s
m Necropsy and histopathology

m Bacteriologic culture — lung, LN, etc
® Haemophilus sommus with special media
B Mycoplasma — lungs — PCR and RFLP

® Virus isolation — lung, LN, trachea, spleen
m [BR, BRSV, BVD, PI-3 and others as needed



Bovine Respiratory Disease Workup
(cont)

m FA

® Trachea for IBR

s Lin>s— 3R> 721 PL3
m PCR-BVD
m [HC — lungs for BRSV

m Serologic examination — not included in

standard package



Ruminant Respiratory Pathology

m Uppe : 2’ 2voratory Disease s
® Noninfectious Disease
1 InZfe~tiots ]l ease,

m [ ower Respiratory 1ract (Lung)
m Infectious Disease

® Noninfectious Diseases



Bovine Respiratory Pathology

m Uppe : 2’ 2voratory Disease s

® Noninfectious Disease
» 2 topic rhi i (s
A Lo oocal/tracheal Clen..
m [ aryngeal contact ulcers
B Infectious Diseases
m Viral
m Bacterial

m Mycotic



Nasal Granuloma (atopic rhinitis)

m Bovid ;11 s \wus ralia (sot thas?), Lis 21a S.
Africa

m P )ly‘?' na 1ot ies Vi cusn )p] o2 1 1di su
colls

m Type I, III and IV hypersensitivity involved

m [nfectious differentials
B Mycetomas
= Rhinosporidiosis

® Schistosomiasis



Laryngeal/Tracheal Edema

m [aryng:a. (a>ms
= Acute interstitial pneumonia
r Ohsericts lomen ondirg o rochyriaticn
B T acheil ed:ma
® “honker syndrome”/tracheal edema of feedlot cattle”
® Unknown cause, usually summer
® FEdema and hemorrhages mid-cervical region and caudally to
bifurcation

B Pharynx — drenching gun injury — capsule deposition



Laryngeal Contact Ulcers

B Comn o1 11 feed ot cat le

m Cause — combination of stress (vocalization),
€1 1va"C 1l 1l 1tactors 4 1w V rus ecs
B Pathowoyy
m Circular uni- or bilateral ulcers
m Complications
® Necrobacillosis
® Papillomas
m Chondritis



Bovine Respiratory Pathology

m Uppe : 2’ 2voratory Disease s

m [nfectious Diseases
A Factern il
A

m Mycotic



Calf Diphtheria (Necrobacillosis)

m Feedlot tuttle) cheep
m Secondary to viral infection or trauma
m Hrclcolc i gen:
m Fusobacterinm necrophorum
m Pathology
® Tongue, larynx, pharynx, trachea

m Elevated necrotic plaques, ulceration



Calf Diphtheria (Necrobacillosis)




Calf Diphtheria (Necrobacillosis)

m Diseace

® Systemic disease

I Regpiratcry — cor.ga at d ins o rato « 7 dysjinea
m Complications

® Pneumonia secondary to aspiration

® Toxemia or bacteremia

® Asphyxiation



Bovine Respiratory Pathology

m Lowe ' X:piratory Tiac D se:ses

® Noninfectious Disease
~Coogead!
NI mphy sema
m Immune Mediated Interstitial pneumonia

m Toxic interstitial pneumonia
B Infectious Disease
m Viral Diseases

m Bacterial Diseases

m Parasitic Diseases



Normal Calf Lung
(note fibrous pleura)




Congenital Disease

m Pulmc n.1y hvoylasia
m Accessory lungs (dystocia possible)

B Corgeana . 2ue 270518



Congenital Lung Defects

m Pulmc n.t1y hvooplasia : nc anasaica J1PA)

B An emerging genetic disease in Shorthorn fetuses in

-~

U
L Anqu-Maine} — VNe ¢aSe seen wy 1hols

® [n Australia, seen in Dexters (Peter Windsor)



Anasarca




Severe Pulmonary Hypoplasia —
Anjou-Maine Fetus
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Bovine Respiratory Pathology

® Vira LVscase
m Upper respiratory
= Iaf-ctors Tovinc *hi~c*vacheit's (T2R)
® Bo nne riablon at raturkal feve r BMT
® Pneumonia
® Bovine respiratory syncytial virus (BRSV)

m Retrovirus infections of goats and sheep



Infectious Bovine
Rhinotracheitis (IBR, “rednose”)

m Heglooy boyine hevpesrims I (RHV D
B Spec.cc: your.g caclc (Lcodless)

m Diseases: respiratory, generalized,

reproductive (IPV, IBP)

m Clinical signs: rhinitis, tracheobronchitis

m Differential: calf diphtheria



Infectious Bovine
Rhinotracheitis (IBR)

m Pathology
= Mrcopzealeat hinctrz chealt's
m M idtifc cal epitienal e sty
m [ntranuclear inclusion bodies
B [mportance

m Predisposes to secondary bacterial infection
especially Mannheimia (Pastenrella) haemolytica

B Diagnosis: virus isolation, IHC, PCR



Infectious Bovine
Rhinotracheitis (IBR)




Bovine Malignant Catarrhal Fever

B Etiolog * he P - v tus :ulphalu LPC“>

Two ty] es
m Wildebeest derived

m Sheep associated - worldwide
S vecizg Al wir g - dr g

B Carfiets are saeep, possibiy infecred dees
m Generally sporadic, with high mortality, but herd outbreaks may

occut.

Clinical signs
m Fever, keratoconjuctivitis, rhinitis
= FHncephalitis
®m Death



Bovine Malignant Catarrhal Fever
(BMC)

m Patholoy y

m Digestive and upper
respiratory tract erosions

B D Ct paall -

= Lymphoid hyperplasia
(lymphadenopathy)

m Vasculitis with fibrinoid
NECcrosis

m Differential diagnoses:
Rinderpest, BVD, IBR




Bovine Respiratory
Syncytial Virus (BRSV)

B Pnewno,irus (patamyxoniriaac)
m <1 year, beef calves
m i al sy ne

= lever

= Anorexia

m Nasal and lacrimal discharge

m Increased respiratory rate
m + /- Death



Bovine Respiratory

vecytiz! Virus
Pathc log 7

® Bronchointerstitial pneumonia
= Y wyud g en'S Can %0 w0l if ef ithencn
m +/-Act ophi ic «vtoola o (e 17.ci 181C .2 vod ¢
Secondary bacterial infection
Diagnosis — IHC, virus isolation
In Australia mainly non pathogenic

Differentials: other interstitial pneumonias



Bovine Respiratory
Syncytial Virus (BRSV)

5 - o, » " TR Ll » wv . 3w O




Respiratory
ial Virus (BRSYV)

1ne

Bov

Syncyt




Bovine Respiratory
Syncytial Virus (BRSV)




Bovine Respiratory
Syncytial Virus (BRSV)




Retrovirus Infections

of Goats and Sheep

m Ovine Progressive Pneumonia (Maedi)

B Capitie Aoy Foacernclizs Crad

m Ovine rulmonary Aaenomatosis/Uvine
Pulmonary Carcinoma (Jaagsiekte)



Ovine Lentivirus-Induced Lymphoid
Interstitial Pheumonia (LIP)
m Btiology: _wnirdru, €low’ vius (2-1 yr wcik auon)
m Widespread infection but few clinical cases
B Most voit wiesS vat€ pi-Aroudiz and New Zoal waa
B Pulmon.r, forin also kaowzeas Maedls ovanl prooreciwve
pneumonia (OPP)
m Can affect CNS (Visna), mammary tissue, joints, etc
m Pathology
m Severe chronic interstitial pneumonia

® Marked BALT and smooth muscle proliferation
® Tracheobronchial lymph nodes enlarged



Ovine
Lentivirus-
Ir ducec.
Lymphoid
Trjtargtizgal
Pneumonia
(LIP)




vine Lentivirus-Induced Lymphoid
Interstitial Pneumonia (LIP)




Ovine Lentivirus-Induced Lymphoid
Intetstitial Pnenymonia (1 1P)
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Ovine Lentivirus-Induced Lymphoid
Interstitial Pneumonia (LIP)




Barbary Sheep in Australia

m Inters it:l pneun onia
m BALT hyperplasia

m Cirse 122Ny 0olasnar



Caprine Arthritis- Encephalitis
(CAE)

m Btiolog . I e stv'rus of goz:s
B Disease. stuatlas 0 LLIP 1n sueep
®m Transmission horizontal and vertical: in utero, milk
B Atvetea] 2 TJH (asaca Bu cpe
m Disease
® Chronic interstitial pneumonia, lymphocytic (adult)
® Tracheobronchial lymph nodes enlarged
m Arthritis, mastitis (adult)
® Encephalitis (2 - 4 mth old)



Caprine Arthritis- Encephalitis

(CAE)

-y

|

\

-



Caprine Arthritis- Encephalitis (CAE)




Bacterial Pneumonias

m Bactetla. Averts
8 Mannheinna (Pasteurella) haemolytica
8 Pr st urelly 2 1l ocir a
w Histophilum sommi (Haemophuilus sommius)
u Mycobacterium sp.
® Mycoplasma mycoides ssp. Mycoides

m Sheep and goats — pseudoglanders — Burkholderia

Dseudomaller — pulmonary abscesses



Bovine Respiratory Disease (BRD)

m “Shipynng; fever Comp ex’
® Acute disease
K0 0 anC wallt
B Enzocuc pneumomna
® Young calves that are intensively housed
® High morbidity, low mortality
m Embolic pneumonia

® Sporadic



“Shipping Fever Complex”

m Predispo in; 12ctors
® Shipping and other stressors (feedlot)
B Virl pzcton TR TRS 7 BV, F L 3)
m Htiology
8 Mannheinna (Pastenrella) haemolytica biotype A, serotype 1
w Pastenrella multocida (Hpe A)

u Histophilum sommni (Hemophilus sommus)

m Respiratory hemophilosis

m TEME — thrombo-embolic meningoencephalitis



“Shipping Fever Complex”

m Disease
® Few days to weeks after shipping
8 Svit>mic an 1 ‘es1 ato y clo al ¢ ig as
m Gross Pathology
m Severe fibrinous anteroventral bronchopneumonia

® Fibrinous pleuritis and pleural effusion



“Shipping Fever Complex”
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Bronchopneumonia—VFibrinous
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Pneumonic Mannheimiosis

m Mann/ ev'a hat mo Ytica

m Virulence factors
1 . ctoxit — 2 ko o«in Hioa: zad d'is taiaina it

new ronk ils at . d sna~repliaces whiey! reje ace

proinflammatory cytokines, free radicals, etc
® Endotoxin, LPS, membrane proteins
m Histopathology

= Necrotic areas rimmed by degenerating and
elongated neutrophils (“oat cells”)



Pneumonic Mannheimiosis




Pneumonic Mannheimiosis




Pneumonic Mannheimiosis




Pneumonic Mannheimiosis

m Seque la
® Death due to toxemia
1 A))Sesses
B Sequestra
® Chronic pleuritis with adhesions

® Bronchiectasis



Bronch1ectas1s
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Bronchiectasis




Pleuritis - Sheep

v . 4 '




Chronic Pleuritis - Cow




Pneumonic Pasteurellosis

m Pastenr la w i (type n
B Histopatholuyy

B Suppurative bronchopneumonia
B Sc SN el ac

® Similar to previous but not sequestra

m Differentiate from septicemic

pasteurellosis/hemorrhagic septicemia - serotype
B and E.



Sheep and Goat Pneumonias

m Sheep
m Pa te el tre je losi (Fiotyp 'L

u Mannpernia haemouytica (biotype n) which can aiso
cause mastitis

B Goats

u Mycoplasma mycordes ssp. mycoides large colony type
isolated from goats recently in Australia

m Note — this 1s an incomplete listing



“Enzootic Pneumonia”

Predispo-ing factc+s
m Stress (1>t )] erat .re xtreme , ct dwd ag)
® Viral infection (IBR, BRSV, BVD, PI-3 virus)
» Mycoplasmas (M. bovis), Chlamydophila sp.
® Bo 11 eleu oc & ad ie,10n 4 ticr oty (I AD),
m [t oloy fmixcd)
u Mannheimia (Pastenrella) haemolytica
u Pasteurella multocida (type A)
w [Histophilus sommi (Hemophilus sommnus)
u Arcanobacterinm (Actinomyces, Corynebacterinm) pyogenes
m . ool
m Acute or chronic forms
m Similar in lambs



“Enzootic
Pneumonia”




Bronchopneumonia—A. pyogenes




Atelectasis - Sheep




Contagious Bovine
Pleuropneumonia (CBPP)

m Eradicated from Australia in 1970s, US in
Tou'ls

m Linzoctc1a Afiica, Acihaid dastoin Hurces

m Ftiology

m In cattle, Mycoplasma mycoides ssp. mycoides small colony
type (note: large colony type isolated from goat
pneumonias recently in Australia)

» In goats, Mycoplasma capricolum ssp capripneumoniae



Contagious Bovine
Pleuropneumonia

m Patholcgy

= Extremely severe fibrinous bronchopneumonia/pleuritis (similar
in natiire to N, /mmr)/)/jz'm)

1 1tet opul asep acevrely wider el (“r 1z "bling ) — e lemr 1 and

fibrin
m Caudal lobes affected, not anteroventral distribution
m Thrombosis and infarction

B Sequestration prominent

= NOTE: SEVERE EDEMA AND FIBRIN IN LUNG AND
THORACIC CAVITY
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Mycobacterium sp Phneumonia

m Cattle - -1 ¢ ovis
m M. bovis eradicated from Australia
r I=US, 2 morvg ccones o otaricolly — mair'y sraczitecd from
W *€f ANA € ceaSl e Ly Frorr ¢ attle s yutl c t the | orde .

® Pulmonary granulomas

m M. avium

® Occastonally in cattle, may see pulmonary granulomas

B Deer — both M. bovis and M. avium

= Outbreaks in deer, especially in Michigan and adjacent states,
related to feeding practices by hunters



Mycobacterium sp. - Cow




Mycobacteriosis - Deer




Mycobacteriosis (M. avium)- Deer
(acid fast stain)




Brucellosis

B Brucelloz s errdicated f oty Aastialr !

m [n US, reservoir in bison — occasionally
“rseup e to citt) 2 aro 11d 1 itic ral pa rles

m Affected cattle can abort and fetuses have a
bronchopneumonia



Fetal Pneumonia - Brucellosis




- Brucellosis

Fetal Pneumonia
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Embolic Pneumonia

m Htiology

= Bacterial (abscesses)
m Ruptured liver abscess
B | ardwa e di e: se
vV cgetati e end Hean it
m C. psendotubernlosis in sheep

m B. Jolderia (pseudoglanders) 1n sheep and goats
m Mycotic (granulomas)

® Rumenal ulcers
= Foreign body (v injection)
m Sequella



Embolic Pneumonia — Ruptured
Liver Abscess - COW

f?&




g
U
e
=)
o

2 ¢
-

i
S 3
& @
5 0
U <
g o

A

8 R

Is

L0
&
e3




Mycotic Granulomas

m Pilr.gnary or it ulorias ‘emk o ic)
u _Asperguius spp. most commonly

m Usually rumenal ulcers allow invasion of blood vessels,
may go to lung or to gravid uterus.



Rumen Ulcers - Cow




Embolic Pneumonia - Mycotic




Mycotic Granulomas

REPRODUCED

<




Mycotic Granulomas




Mycotic Granulomas




Sheep - Corynebacterium pseudotuberculosis (Caseous

Lymphadenitis - CLLA) - Pulmonary Abscesses




Bovine Parasitic (Verminous)
Pneumonia

B Dty ica e v vip irous 111 cttl
® Interstitial pneumonia (larval migration)
m3tonclity; e cirwy oL s ruc ton (2 dnlt )
m Muitifocal atelectasis and emphysema
m Granulomatous pneumonia (dead larvae,
cges)
® Secondary bronchopneumonia

= Hypersensitivity interstitial pneumonia on re-
exposure (“reinfection syndrome”)



Dictyacanlus viviparons (Verminous)
Pneumonia




Bovine Parasitic (Verminous)
Diseases

B Fchinoco” ne o an tlosus
® Hydatid cysts (lung, liver, etc)
I D8 ewid iy sl Sop
® 5-15 cm diameter
m Intermediate stage of canine tapeworm

B /.00N0Sis



Parasitic (Verminous) Diseases in
Sheep and Goats

m Dictyoce ws | laric
= Mainly in lambs and kids, but also adults
® Disease similar to that in bovids plus anemia
BN Loer wova iar s Cnodul a lur g we r1a”)
® Snails and slugs are intermediate hosts
m Sheep: multifocal subpleural granulomas in caudal

lobes
m Goats: diffuse interstitial pneumonia
m Profostrongylus rufescens
® Especially young
® Adults live in airways
® Nodules 1n lung



Muellerius spp - Sheep
NO T 1O B
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Fasciola hepatica -
Fluke Migration in in Sheep
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Bovine Respiratory Pathology

B Notm.tztioss >ulmo 1a1v D isez se
m Aspiration Pneumonia
~F=chviima

N I omut e Me f1a.2a ntr rs 1tio . | hev nonia

m Toxic Interstitial Pneumonias



Aspiration Phneumonia

m Seconday t) ci:ft palate, w nite: m 1ele disease,
force feeding 1n calves, lambs

m Medication

m Hypecuicetaia

m Anesthesia — rumenal fluid
m Neurologic disease

m Amniotic fluid/meconium



Aspiration Phneumonia

m [esion u's r buiiosi: mul ifc cal or necal v
extensive (e€.g. anteroventral)

B Hictoprtholooy: spruotatie/orznrloaatonrs to
tO gang rencius

bronchopneumonia/abscesses/granulomas

m ook for plant material, lipid

m Look for meconium/squames in fetuses,
neonates — can be diffuse lesion, may have
syncytial cells



Aspiration
Pneumonia —
(.alf

Multifocal, unilateral

abscesses




iration Pneumonia
Rumen contents

Asp




Fetal Aspiration

Meconium with syncytial cells
(courtesv of Cor Lenghaus)
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Interstitial Emphysema

= Air in interlobular septae and subpleurally,

¢ CoasiC uall 75,1 cuta 1ot s
o nay extend into subcutancous tssue
m Secondary to marked respiratory effort
m Generally terminal event

m Not a significant lesion



Interstitial Emphysema
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Toxicant Induced Edema

B Dam:ge .0 2c.the ium, e.xdo><aum
m [nhalation — smoke, oxygen, ammonia
= Llccakrrie  .ndotexin, ir ake yenon ,
paraquat, ANTU
m Anaphylaxis
m May be secondary to toxicant induced cardiac injury

m Differentiate from “dead ruminant lung” - autolysis



Anaphylaxis

m Type I hypersensitivity
m Ft Olngy
= (af fogel 1e: a1 w0 IC 17 ¢ Ctic 1 var € natio 1
= Ruptured liver abscess
= Milk allergy — sensitization to own casein
m Pathology
® Pulmonary edema with eosinophils

= Airway constriction



Pulmonary
Fdema:

Anapnyiaxis




Etiology of Nonlnfectious
Interstitial Pneumonias

® [nhaled Toxicants
B Con0he - thorma) acd cacmical irjur
8 Org nic d 1st. (Lvpe _s¢ nsi*.v. v r actor)
= Manure “pit” gases — H,S, NH,
= NO, from silos
m Ingested Toxicants

m Plant toxins

B Feed lot interstitial pneumonia — cause unknown



Hypersensitivity Pneumonia
(extrinsic allergic alveolitis)

m Sporadic disease

B “rattoer’ ity Ir O0L S

B \ftecws noused aduie dawy cows

m Type III hypersensitivity to inhaled organic

antigens

m Fungal spores ot Saccharopolyspora rectivirgula

(Micropolyspora faenz) in moldy hay



Hypersensitivity Pheumonia
(estitasic alle :gc al e piitis)

m Disease - acute or chronic
B (Cnaicar s pus = dt7cotgb, (ysoiea eve:
m Gross pathology:

= Mild — multifocal subpleural granulomas

m Severe - AV to diffuse consolidation, emphysema

m Histopatholgy — proliferation alveolar epithelial
cells, lymphocytic infiltrate, fibrosis



Parasitic Hypersensitivity

m Parast ic infec’ o1t

m Dictyocanlus vivaparous — “reinfection

sva lrorie’
m Ascaris suisélé?

m D. filariae — sheep - levamisole treatment



Etiology of Interstitial
Pneumonias: Ingested Toxicants

1 | tryptophan, 3-methylindole

Fusarium solani — outbreaks reported in New

Z.ealand

' Purple mint -Perilla frutescens ketone
1 Stinkwood — Zzeria arborescens

I Rapeseed, kale, canola reshoots
(glucoscintilates)— Brassica spp.



Acute Bovine Pulmonary Edema/
Emphysema (ABPE) — Fog Fever

m Occurrence
m UK, Furone, USA, Australia
m ral
® Adult cattle >2 years old
® Abrupt change to lush pasture (within 2 wks)

® In Australia, where autumn growth largely grass
rather than clover

m Goats/sheep are susceptible experimentally
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Acute Bovine Pulmonary Edema/
Emphyvseima (AUYZ) — 102 Fever

B Gro ol aon

= [ungs do not collapse, heavy, wet, emphysema
m Histopathology: interstitial pneumonia

® Hyaline membranes

® Prominent type 1I cell hyperplasia
B Scquella

m Interstitial fibrosis

= May see bronchiolitis obliterans



Acute to Subacute Interstitial
Pneumonia




Subacute to Chronic Interstitial
Pneumonia (“proliferative”

u.I.J .I.O ..lj.q




Acute to Subacute Interstitial Pneumonia
(type II cell proliferation)




