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 !!!
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m Recent advances in |
development of |
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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

\

|

{

¢
® Emergence of new pathogens \.\ N

el

. q \
\ /

U"/'




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



