Respiratory Pathology of
Laborato Animals

dicine rked better
than it did on the guinea pig, and | think he's more |ik



Introduction

®m The mouse 1s now the preferred
specic s fr r ost ciotr caical
research, so the mouse lung has
become the focus of basic

-ese: rh, cxicclogy ar.c dt ag
development.

While the mouse is genetically
closely related to man, it differs in
lung anatomy, physiology, and
immunology.




Introduction (cont.)

m Reaso1s to-uce ¢ f mic: for ralo opa v research

m Technology for over expression or ablation of target

N ouse gene je.=c. learir g tc a sea e >henc type : nav
translate to human genotype responsible for disease.

m [ncreased understanding of mouse immune system.



Creation of GEM Pulmonary Models

m [ungdh<ced —¢.g. Clira el 10 a1 (€ C10)
protein promoter

m Exterpally re nilase { — ¢ g e racydne- nducible
(use ot two transgenic constructs) — for iming

of expression. Allows adult, rather than
developing lung to be targeted.

m Often used together with exogenous agent such
as cigarette smoke, infection



Advent of Genetically Engineered
Mice (GEM)

m Increased prevalence of
MC aie sadh >zt S
® Increased trafficking of mice

among laboratories

® Increased susceptibility of
GEM to infections




Rats !!!

. Y AN S .

m Recent advances in |
development of |

I, JRILT

oL

g¢ nefc 2l e non v

rats

B [ikely to see a similar
increase in pathogen
prevalence



What pathogens are being
found irs e 1€t :a‘jy C1 Lgi] icered
rodents?

B Rcen etvenc: of Hreviously
recognized pathogens
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Postnatal Lung Development

Comyle ¢ Mous :/iat 1uman
Stage ‘
MyezZlas | AT drre Reeth

I rey elc omer ¢

Capillary Fusion and 3 weeks 3 years
Septal Thinning
Alveolar 5 weeks 8 years
Multiplication
Lung Growth 6-10 months 20 years




Comparative Respiratory

Anatomy/Physiology

Mc as¢ lat | Human
Vomeronasal Organ Present Present Absent
Nasal 1u1, 10 wes o hle se D¢ ub’. se.nll | St apue Scroll
Lung \naor v Righ : 4 lobr , Ri ht 4loFzs | Ri ht:? lobes

Left: 1 lobe Left: 1 lobe Left: 2 lobes
Pleura Thin Thin Thick
Secondary T.obulation Absent Absent Incomplete
Total Lung Capacity (TLC) ~1ml 10 ml 6000 ml
Total Lung (Parenchyma) 18% 24% 12%
Blood-Gas Barrier Thickness 0.32Um 0.38 Um 0.62 Um
Pulmonary Veins Cardiac muscle | Cardiac muscle Thin, mainly

fibrous wall




Human Pulmonary Disease Models

Chroni : O) o trur t1iv 2 Pulm >nz ey I)ise: se (. D)
= Emphysema

= Nshia
L mng Cancer
Pulmonary Alveolar Proteinosis (PAP)
Cystic Fibrosis
Pulmonary Hypertension
Pulmonary Fibrogenesis

Pulmonary Toxicity



Other Considerations

m Seek 11to 1at’on on particuls ¢ st faw i, genetic
modification of animal being examined eg
Jecrcniars wep tte; pu b d

m Meaning of SPF

m Use of sentinel animals

m Serological screening — Institute of Medical and
Veterinary Services (IMVS) in Adelaide



The Laboratory Mouse

B Mus dov23sticus, cas ar.ew ), nn 'usc uus, et al.
® Normal features

1 Ob 1oat:paal 5 eah s

® Prominent vomeronasal organs

m Single left lung lobe, four right lobes.

= No intrapulmonary bronchi (no cartilage)

m Cardiac muscle extends around large
pulmonary veins



Spontaneous Lesions and Diseases

m Most : re strair. d :pend :nt

® Non-infectious lesions

B D COpasde 2sicrs
® Bronchoalveolar adenoma or carcinoma
® T-cell ymphoma

m Infectious diseases



Broncho-alveolar Lung Tumor Types
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T-cell Lymphoma




Noninfectious Lesions/Diseases

® Fos ncthilic ec etory 1 1clitsio 1s (I yar 't osis) in
respiratory epithelium (B6, 129) — nasal, etc

¥ ACICoph e @ aci O wa%€ pa€l MC U5 (01 ovadli e
ir.=histon s anc acposit,) in 360 mrotheren (B
mutant) and 129 mice — probably all

® Nasal obstruction - bedding

® Inhalation pneumonia - bedding, food



Acidophilic Macrophage Pneumonia

Crystals in macrophages, epithelial cells, and alveoli
Few inflammatorv cells

(i CW rad § oo soecfic . 12 ) st:a n. m sus € ater |
S L 5°) b)
mice, ana GEMbS on 12y background.

Crystals form endogenously - Ym1 (T-lymphocyte
derived eosinophil chemotactic factor)

Crystals also 1n nose, liver, stomach, and pancreas
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Non-infectious Lesions

m Avie alipe pre teinosis prtein ssis
m Alveolar emphysema/Enlarged air spaces

§ Pcommaoma hadies/ Alvenlat microlithiasis (adult mutant

7 e
ﬂ A% -,,..,/

m Senile amyloidosis (SAM1 mice, ApoaZc allele)
m Lymphoid foct

m Chronic passive congestion

m [ntraalveolar pigmented macrophages

m Alveolar histiocytosis



Chronic Passive Congestion







Infectious Diseases

m Viral
B Paramyxoviruses
® Pneumonia virus of mice (PVM)
= s B,
®m  Bacteria
m CAR bacillus
u Mycoplasma pulmonis
W Pastenrella pneumotropica
m Psendomonas aeruginosa
m Staphylococcus anrens

m Mycotic

W Prenmocystis carinii



Pneumonia Virus of Mice (PVM) —
Now Murine Pneumonia Virus (MPYV)

Prevalence: common
Virus targets respiratory epithelial cells and type 2

pPa- 2L uauly D
L 'ag 10sis: serol yg,* I sior s a ir . unc d\ ficien : mic
® Disease: subclinical upper respiratory infection

Lesions: Nude and SCID mice develop wasting disease due
to progressive bronchointerstitial pneumonia

Transmission: respiratory
Duration: acute (except immunodeficient mice)

Renamed PVM to MPV (murine pneumonia virus) — a
pneumovirus (Family Paramyxoviridae)



Sendai Virus (SeV)
Respirovirus, Family Paramyxoviridae

1 _ TTCO

m Prev lence: “cocony, comting o, bai ~ow .l ‘n UC.

® Diagio.1 : ‘ero’ogy lesions

m Disease: most clinically significant virus infection -clinical
disease in immunocompetent mice of all ages

8 Tesic ooon e tl 0, 1init 3, trac u obr st chitis.
bf\)ﬂ\,LULﬂCCI‘Stlual };ﬂeu;uOﬁia.

m Recovery phase — hyperplasia, squamous metaplasia,
fibrosis

m Athymic and SCID mice: proliferative (rather than
necrotizing) bronchiolitis and interstitial pneumonta.

m Target cells: respiratory epithelium and type 2 pneumocytes
® Transmission: respiratory/aerosol

= Duration: acute (except immunodeficient mice)



Sendai Virus




Bacterial Disease
Agents

® Myccpusm 1 sp .

u Pastenrella pneumotropica

I L'l =Assatzd Respra ory (A R Badi lus
& Corynevaclerinm kutscreri

8 Mycobacterinm avium-intracellnlare

u Chlamydophila psittacs



Chronic Respiratory Disease of Mice

m Mycople sm. 2 p e nis >tten
in concert with other
agents (Sendat yire
C a1 bcul >, €t )

m Other factors: high

ammonia

.

Bahy T



Chronic Respiratory Disease

m | .esion:

m Chronic
hbronchobnennmonia

B r -ril ronc wwiar
lymphoplasmacytic
infiltrates

= May also have rhinitis and
otitis




Mycoplasmosis

Prevale nce .4 p 4y wmis mc desate. M. w2, 1azs less
common and others rare or nonexistent.

I lag 10 o100 € walll oy J€FD1C @Y 4 001008 AF pa 38 caae).
Llisewsc: cften stbednicor batuna or ro.2 wa chronic
respiratory disease

Lesions: chronic suppurative rhinitis, otitis and

bronchopneumonia
Transmission: respiratory, other

Duration: chronic



Cilia-Associated Respiratory (CAR)
Bacillus

Prevalenc 2: ~«n mor
Diagnosis: serology available, PCR use increasing.
Histalogy: writh <«ilyer «tain, nrganiems among cilia

Dis a2 2 10 1€ wous: Hu=n dart 51 chr o1 ic t 8 ratol y disc ase
none to chronic suppurative pneumonia.

Transmission: direct contact
Duration: chronic

Comment: Rats, rabbits, pigs, humans also infected, but
antigenically diverse members —

m Related to Flexibacter and Flavobacterinm spp.



CAR Bacﬂlus Infect10n
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Corynebacterium kutscheri
(Pseudotuberculosis)

B Prevalence: rare (once common)

B [ zapncses: curvre, Cram sttt of 1:siot s, scro'ogy
(t.ot ucea

m Disease: Caseopurulent abscesses in liver, kidney,

lung and other sites. Subclinical carrier state
common..

B [ ransmission: direct contact

m Duration: chronic, but probably not latent



Pasteurella pneumotropica

Prevaler ~e: Figh vevi'toce cf“ziertion, speiadic iccase

Diagnos s: = ilire, est ns
Disease: opportunistic organism — part of normal microtlora in
nasopharynx and gut

Neluaaoalld, CYSJHS, Divs uClin s1ANG aud SuoclUiamedlo
p p Y 5 I &
abscesses, pyometra, etc. Dermatitis in nude mice.

8 Cop cectpdtie) ( nhig Imit 3, per o bita ¢ bsces: 22, ot tis,

Transmission: normal flora
Duration: chronic

Comment: emerging disease - suppurative bronchopneumonia in
partially immunodeficient mice co-infected with Preumocystis
7Inrina.



Pasteurellosis - Conjunctivitis
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Other Infectious Agents

® Fungi

m Aspergillus sp.- infrequent, but may be in outbreak
IO T 1

& Preninvcystis marinag - 1l SKT raNT
m Parasites

® Toxoplasma gondii - rare



Aspergillus sp

Prevalence iare 1is :ase

Diagnosis: lesions, culture

Diccasr: pu'mon sy grandemmas due te L Asp sl Forrens
i 1LY Bnoc¢ cuct :n- g *net.c llv a ter a mire (gp¢ 1 raox
null) maintained on corncob bedding.

Transmission: inhalation from contaminated corncob

bedding

Duration: chronic

Comment: opportunistic fungus



Pneumocystis murina sp. nov

Preval-ace- b'Z: tatc infectic; diccace rat~ 1ow, ciept in
immus o e fi tent mice

Diagnosis: silver stain of organisms (differentiate rrom debris in
macrophages) in histopath sections, may need PCR

Tt ot wu 1o mrafog WMy leficien, St waas, Lo protein
I

AL L

Lesion: lungs firm, pale, mottled and do not collapse — same as
other species

Histopathology: granular material in alveoli
Transmission: contact acrosol. Immunocompetents as carriers
Duration: chronic

Mouse, rat, human Prenmocystis sp ditfer genetically, based upon
18S rRNA gene sequence. Human agent is now P. jzroveciz; rat
agents are P. carinii and P. wakefieldiae.



Pneumocystis muris




Pneumocystis mutris

(H& E, silver stain)




Toxoplasma gondi

Prevale n e 1are

Diagnosis: histology, PAS-positive organisma in muscle
and heatt.

L iscas i ust .uﬂy uncl nic L.
[ esions: interstitial pneumonia with involvement of
other organs

Transmission: orofecal (cat feces containing oocysts).
Also cannibalism and vertical (in utero) transmission.

Duration: chronic



Current Important Mouse Diseases

m Pneuniojtosis - - disct ssid 7005 €
m Helicobacter infection
1 Feotc ne raeis ;ndia lan rati
m Enteritis and especially proliferative enteritis
® Diagnosis by PCR
= Role in hepatic carcinogenesis

®m Mouse hepatitis virus



The Laboratory Rat

Obligate nasal breathers

P on 1t ent " or ¢ ro1 a’,al « 1;7an

Single i pulmonaty lowve, tour ngnt loves

No intrapulmonary bronchi

Cardiac muscle extends around large pulmonary vessels

Serous cells 1n respiratory epithelium (unique to rat)



Spontaneous Noninfectious Disease

m Alveolar histiocytosis
B [inalanon pr ecan cata - pediling g, rouc
B Neoplasia

m [arge granular cell leukemia: NK cells. F344, WAG
strains. Splenomegaly with infiltration of lung, liver,

lymph nodes

® Primary pulmonary neoplasms rare -bronchiolo-
alveolar adenoma/carcinoma



Spontaneous Noninfectious Disease
of Old Rats

m Rhinitis

® )V inerwzanoa o1 tacvealva qtil g e- i cal or
muliuifoucal.

m Hosinophilic pertvascular infiltrates

m Mineralization ot pulmonary arteries

m Hair shaft emboli in intravenous injection
studies



Viral Diseases

B Mainly sunil r tc m ce

m Sendai virus

r M2z sroomcziz vir:s ‘M™Y. - more 225 to cxodce lung

1310 18 10 waedf? wy i 2cter. 1ats h n nic .
® Additional viral agents

= Rat corona viruses — similar to MPV — but necrotizing upper
and lower respiratory lesions with interstitial pneumonia and
sialodacryoadentitis.

m Hantavirus



Hanta virus

m Prevalence: rare in laboratory rats, common in Norway
rats

® Diagnosis: seruiogy
m Diseager none renorted in rafs, but infection
cl retuiz

m Transmission: urine, saliva, respiratory

m Comment: zoonotic

B Asian isolates - hemorrhage fever with renal syndrome 1n
humans.

® American strains - acute pulmonary disease in humans.
Peromyscus spp. (white footed mouse) major reservoir host in

U.S.



Example of Emerging Pathogen

B Gross/zs.<ns

= Small, raised, focal, grey

white lesions
B 65.7¢ kol
m Sporadic
B Asymptomatic

® Not previously
recognized




Rat Respiratory
Virus

m Perivas:cu's r and
parenchymal lesions

. B Ul:(:]: ;UICE J_l\.\t .‘J.J. \"()]T,'\.«Ll
m P oot euse?

m Complicates respiratory
models
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Bacteria

Missgploacoss shps Lac pjirs)

Bore 2tel) © bronchi. 2pti. 4
Culia-Associated Respiratory (CAR) Bacillus (as
mice)

Ci 1) 1€be 1 rinne R 185 1 (as. v ¢)
Hen, 9ph. us <b*.

Klebsiella pnenmoniae

Pastenrella pneumotropica (as mice)
Psendomonas aeruginosa
Staphylococens spp.

Streptobacillus moniliformis
Streptococcus pnenmontae
Streptococcus spp.



Chronic Respiratory Disease

m Simila : t7 tic
m Usually involvement of multiple bacterial agents
BN 5opiason Pl voao usiizlly it vo yed

m Predisposition by viruses, ammonia



Murine respiratory mycoplasmosis
(Mycoplasma pulmonis)

Synonym: chicrdc tespiratory ciccase LI

Was most significant spontaneous lesion in most rat
1_ ;- -

CC 100€ 5.

P incip allv : o ug pe- tosp’ia ory ivac. patho ren.

Severe lung lesions common only in advanced cases

Harliest lesions in nares, larynx, and middle ear.

Lung involvement
= Lymphoid hyperplasia and infiltration lymphoid tissue.
m Bronchiectasis in advanced lesions



Mycoplasmosis




Chronic Respiratory Disease
Fibrosis, Chronic Inflammation

Jo k)
PR




Respiratory Disease

is, Lymphoid Infiltrates

1C
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Chron
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Mycoplasma Otitis

\l U




Corynebacterium kutscheri—Rat
Lung abscesses and pneumonia




Streptococcus pneumoniae

(Diplococcus, Pneumococcus)

Prevaler ze: 1 w7, c.n s 2e outl rexks ¢ £ dijea e
Diagnosis: culture lesions, Gram stain exudate

L 56056 s>unt 1 'C w U s S ( v ON (?G rl/D)

I 50,75 *Rin tis, 1 btoaceneul=ae pleneius pesicor
peritonitis, periorchitis, meningitis, otitis and
pneumonia.

Transmission: respiratory, contact

Duration: chronic carriers/acute disease

Comment: pathogenicity varies with serotype.

iy,



Other Infectious Agents

m Funga - siuatlur 1o mic:

B Pneumocystis carinii

1 Picumeccyitis vz ker'eldn
m Parasitic

m Trichosomoides crassicauda (bladder thread
worm)



T richosomordes crassicanda (bladder thread
worm)

B Prevalence: intrequent

m Diagnosis: bipolar ova in urine, worms in bladder,
ueter; cad ver al 5ilves

m Dizsease: eggs hatch, penetrate stomach wall,
migrate through lungs and other viscera and
seek urinary tract epithelium.

m Pathology: migrating larvae incite eosinophilia
and granulomata, especially in lungs.

B [ ransmission: urine.



Respiratory Diseases of Rabbits

m Order Layomorpaa

m There are over 100 different breeds -
d :setwaan s ) E‘lﬂ)k sz vid 1 ahbif, O()A L'Uz/lﬂg%&
AN R

m Majority used in biomedical research are New
Z.ealand white

m Heterophils rather than neutrophils

m Anatomic feature - thick medial walls of
pulmonary vessels



Viral Respiratory Diseases

m Rare ewnect ac nart of systemic dicease

m Rabbit Calicivirus - hemorrhages in lung from
coagulopathy (tracheal hyperemia).

L MyXxotuave oS - puXViiao — Caws aticct by

m Rabbit pox - orthopoxvirus

m  Papular lesions in oropharynx and respiratory
tract, focal necrosis with leukocyte infiltration.

m Herpesvirus sylvilagus

m Interstitial pneumonia with prominent lymphoid
hyperplasia in the lung.



Bacterial Respiratory Diseases

B Pasten e 5.7ult 1616 1

m Bordetella bronchiseptica

B S Sr0y veol s ai i AS

m Klebsiella pnenmonzae

m All cause similar lesions

m CAR associated bacillus — different antigenically
from that in mice and rats



Pasteurella multocida

Major (l1s= 15> 1n rak bits - 1 1cidlenc 2 ug to 5 s70 with up
to 70% harboring organism in URT and tympanic
bullae.

L :sicn = chiop ¢ th1a'ds (3t uft'es) a i

bron -k ~~acumc nia.

Transmitted by direct contact with nasal or vaginal
secretions. Fomites may be involved

Predisposing factors: ammonia, pregnancy,
concomitant disease

Spread: middle ear via the eustachian tube;
hematogenously; local extension; and to the genital tract
by venereal spread



Pasteurella multocida—Rabbit
Suppurative Rhinitis - Snuffles




Pasteurella multocida—Rabbit

m Fibrinous pleuritis

B Becochocranumento




Staphylococcus aureus

m Septiccm.a aod parulent bycsiche sneuonia.
Most strains hemolytic, coagulase - +ve, type C

BT isnuuwe:wy o€t €d1tal Vi Leros v
Umbilical vessels and skin abrasions possible
entry sites.

m Spreads hematogenously or via local extension.

m Pneumonia often very suppurative with focal
necrotizing lesions with colonies of cocct.



Bordetella bronchiseptica

m Often w.1h Pa.ter vella m wlt. aads. - £ Hle 11 disease
not established.

m Can b>recoveec frony the 1 pp 2 and lower
respiratory tract of healthy rabpits.

m Chronic bronchointerstitial pneumonia with
perivascular and peribronchial accumulations of

lymphocytes, plasma cells, and macrophages.



Pulmonary Neoplasia

m Rabbi s > areriel ~susc pt.ble to ite 11e
carcinoma which can metastasize to the lungs

mLntyR0Y, bySreirs > age



Uterine Adenocarcinoma--Rabbit




Pulmonary Metastasis from
Uterine Adenocarcinoma




Respiratory Disease
of Guinea Pigs

B Anatomic feature - thick medial walls of
Pl ImD 1ary V¢S ¢

m Background lesions often include severe
inflammation

m Infectious agents: Bordetella, S. pnenmonia, S.
zooeprdemicus, Klebsiella, Pastenrella multocida, P.
aeruginosa, C. frendi, S. anreus,



Respiratory Disease
of Hamsters

1 No alr fectiou

m Congestive heart failure

® Virnces — ac mice and rats

n O\ NG UL VI' U

0 MPV (murine pneumonia virus)

m Bacteria

0 Pastenrella pneumotropica
O Streptococeus pneumonia
O Streptococcus agalactiae

N Mycoplasma pulmonis



Respiratory Disease of Ferrets

® Non i1tect ou s le sions

B Aspiration pneumonia

' BEiicooerou, ipir. syneirion'a
B [nfectious diseases

® Canine distemper

m [nfluenza - human



Respiratory Pathology of
Non Human Primates

m Viruses
m Cytomegalovirus
I O pczheree vl ey luny1avo v nen ¢ s part SICytem ©

discase -rocal Necrosis wah/ wanole wittaiiuclCar wlCiusiON

bodies
m Measles

® Adenovirus
B Bacteria
] Fungi

m Parasites



Cytomegalovirus

m Et0losy: Betaherpesvirus
m Higt ly s occtes -sg 2cific

® Transmission: shed in urine, may be acquired
transhlacentq]lv

B Cnana: Usuall nonz, Iiceas: b 11 fet ses « nd
immunodeficient. CNS and respiratory t signs may be
noted

m [n macaques, widespread latent infection with
most seroconverting during the first year of life.

m Common opportunistic infection in SIV- and
SRV-infected macaques.



Pathology:
Cytomegalovirus Infection

B [n itnmunoueticient antinals, generansea wuection -
necrotizing meningitis and neuritis, interstitial
Df € 1Mo1 da. a ‘ter.t's, et :ro ¢ litis, rchiris ar d 1ocal
Neciuass 1N liver ana splecus.

B Infects mesenchymal cells, rather than epithelium

m Cells often enlarged, may contain large basophilic INIB
and granular eosinophilic ICIB.






Adenovirus

m [0 0y £ dep ovi cus

® Clinical: Usually no clinical signs, but virus can be
molafed In some cases, conjunctivitis and resniratory
Irw€ cuon ), Wz fxhed and par ceat £5 10 £ acoll

Severe infections 1n immunodeticient ammals.

m Pathology: In immunodeficient monkeys, necrotizing
bronchointerstitial pneumonia, pancreatitis and
enteritis

» Intranuclear inclusions vary in size and color



Adenovirus—Fetal Monkey
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Respiratory Pathology of
Non Human Primates

m Viruses

m Bacteria

w Vv b otoriy v st )

m Streptococcus prennioniae
®  Bordetella bronchiseptica
w Klebsiella pnenmoniae

® Nocardia sp
® Fungi

m Parasites



Tuberculosis

B Etiology: Mvcobacterinm tybereninsis M. bovie atvnical
mycob: €= 1.

B [ransmission: Respiratory, oral. M. tuberculosis and M. bovis
tycically acctized fropt SMmans Nf rIptinan s in cohntry
o o.sig n. T werculosiiis care ' wil. popalatior s.

m Clinical: Rapidly progressive disease. Often no clinical
signs. New World monkeys more resistant than OWM

m Severely affected - coughing, wasting, enlarged
lymph nodes, splenomegaly, and hepatomegaly

m Most cases diagnosed by tuberculin testing in
quarantine



Primate

1S—

Tuberculos




Streptococcus pneumoniae—




Bordetellosis

m Btiology: Bordetelia bronchiseprica
® Transmission: acrosol

I Od0 car et aoyrptc 0 att. Mu scpuru cwc ;1as; |
discharge, dyspnea, and death reported.

m Pathology: Fibrinopurulent hemorrhagic
bronchopneumonia

m References:
m Graves IL. Lab Anim Care 18:405-4006, 1968.
m Kohn DF, et al. Lab Anim Sci 27:279-280, 1977.
m Seibold HR, et al.. Lab Anim Care 20:456-461, 1970.



Klebsiella sp.

m 10 09, K'ebsi Alla dnenmo ria
B Transmission: respiratory, carried in nose and throat
I Cimoear:tas: ] uscbargd, Yt not ir; mer ungt 1s, O
SE.-C i3,
m Pathology: Fibrinopurulent pneumonia, serositis, and
septicemia.
m Macrophages often predominate in pulmonary lesions

= Abundant Gram neg bacteria with prominent capsules
in exudates which may be gelatinous



Nocardiosis

Etiology 1N ¢ rdia asi roides

Transmission: inhalation and ingestion - organisms in soil
and organic material

Cmrg oftn sworged vthdefec s in ce lar
InImMur.sy.

Pathology: intections predominant in lungs, but may
disseminate.

Mixed inflammatory infiltrates, abscesses, and
granulomas are found.

G-positive, filamentous, branching, often beaded, and
variably acid-fast.



Respiratory Pathology of
Non Human Primates

m Fungi
B Pneumocystis carinii
m Pa-asts
m [oxoplasma gondri
® Mites

® Lungworms

m Other



Pneumocystosis

B t0logy: 1-nenmocystis carmnii
B Transnussion: acrosol. mav be horizontally
ac iy >d cr v oty itec late 1 1n X ctios:s
m Clinwal: only 1n immunodeficient animals - tever,

dyspnea, and cough

m Pathology: toamy eosinophilic intra-alveolar
exudate mixed with alveolar macrophages,
interstitial lymphocytic infiltration, and type 11
cell hypertrophy:.



Toxoplasmosis

B t0log: L o.xop as7.1a gone 11

m [ransmission: ingestion of food contaminated by
cat fecee or ingection of raw meat NHP wril]
Ciica wd tactoceits kat nay e infeeiec.
Primates in the wild are rarely seropositive.
Epizootics have occurred in captive New World
species.

m Clinzeal- NWM more susceptible than OWM,
which are usually asymptomatic. Lethargy, CNS
signs, and sudden death may occur.



Toxoplasmosis

m Pathol)g).

= Pulmonaty edema, lymphadenopathy,
syl ot 1672 1y, 2°1a ‘Dest 1al 0’ ceca 1on

| Ne\.«L‘USLS Wlth OL 'V\/'ltu()llt L;Lflallllnu,u.ollj ;Il
liver, spleen, lymph nodes, heart, lung, adrenal,
intestinal muscle, and brain

m Individual organisms and cysts found



Respiratory Mites

® Etology. Pnenmonyssus and Prenmvnyssotoes sppe 1
lungs, Rhinophaga in nasal cavity.

® Prenp 0;yssus sonina - reanly 10990 10 21 sensi 1n
rh:su's nonleys ml.dv.n:o’ 1 errictin

® Transmission: Unknown, but close contact required.

® Clinical: usually no clinical signs. Rarely
pneumothorax due to rupture of a “mite house.”
Lung mites can cause serious clinical disease in
langurs and proboscis monkeys.



Respiratory Mites

® Grostpa%dog . Focal, ye lov, ai ~fill 2a vy sts 1-10 mm
in diameter, raised if on pleural surface.

¥ ST i) woVs e Orae Bt s ~hiolit's “wach
b.o1ichie itast avd 2ol @ o 2 ulot 1ator s
inflammation, cross sections of mites, and golden
brown refractile pigment.

® Bronchial lymph nodes pigmented due to mite
pigment.



Mite Pigment—Primate




Lungworms

m 10 00, | tlarc ides sp and Fiwwriof sis s

u Transmission: larvae in feces, rest unknown

! Gnear: nostconnon ol \N/M ro cadiacal sigs

& Pathowygy: 1-2-mm focal brown ureguiat pieutar roci,
m small slender adults in terminal bronchioles and alveoli

m females are viviparous



Strongyloides

m B0 05 S troms yloi des cebn -in NV M, 5. "u evorni 10
OWM.

® Trapcmission: orally and bv skin penetration

8 car:suall y sy apt dinat ¢ bu:Jiarrk ea cin
result. Coughing may be associated with larval
migration

® [_ung pathology: hemorrhage of due to migrating
larvae.



Anatrichosoma

Etiology i a 'rich 1507 'a cutan un. A cync mo.
Transmission: embryonated eggs deposited in nasal or
Cl tar € ruo € o1t 1€ uuM 2l S'uaal ed.

C.inna. e peedng ol <pleconts o patass 222 C2les.
May see serpentine tracks with intense inflammation.

Pathology: Worms and eggs in cross sections of nasal
epithelium or skin of face, hands and feet with little
inflammation.

Comment. seldom see when routinely treated with
anthelminthics.



Pathology of Laboratory Animals

m Acknow edq :rents
m http://www.atip.org/vetpath /POILA2005.pdf

m Mouse and Rat — Steve Barthold
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m Resources
® Diagnostic Pathology

m Percy DH and SW Barthold, 22¢ Edn (2001) “Pathology
of LLaboratory Rodents and Rabbits” Iowa State
University Press.

m Jackson labs website: jaxmice.jax.org
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