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Are distal airway "metaplastic cells” in feline idiopathic pulmonary fibrosis an
indication of malignant transformation?
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Lung specimens from 12 client-owned cats that had developed a rare fatal
disease called “ bronchorrhea,” in which mucus is constantly secreted from the distal portion of
the lungs to cause coughing and tachypnea, were analyzed. All of them had microscopic findings of
usual interstitial pneumonia that closely resembled that of idiopathic pulmonary fibrosis. Seven of
them had concurrent development of pulmonary adenocarcinoma. Histochemistry, immunohistochemistry,
and transmission electron microscopy revealed that the abnormal mucus-producing cells had mixed
features of pulmonary resident cells such as Clara cell. From these results, it was inferred that
preexisting respiratory epithelial cells (type | pneumocytes) underwent a transformation
(metaplasia) into abnormal cells that actively secrete mucus, and some of these cells further
transformed to cancer. A search for the cause and analysis of the responsible genes are the next

issues to be addressed.
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Introduction

A fatal feline lung disease histologically consistent with usual
interstitial pneumonia (UIP) of human has been diagnosed worldwide.
Thorough clinical evaluation by Shiroshita and colleagues revealed that
the cats with this disease frequently exhibit symptomatic watery
hypersecretion from the distal airways (bronchorrhea). Pathogenesis
of feline UIP/bronchorrhea complex (UIPBC) is poorly understood.

Objective

We hypothesize that mucus-secreting metaplastic cells (MCs)
stretching from the bronchioles to alveoli in human and feline UIP
lesions are responsible for hypersecretion. We aimed to characterize
MCs to deepen our understanding of the pathogenesis of feline UIPBC.
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Materials and methods

The surgically excised left caudal lobe of a 10-y castrated-male
Scottish Fold cat with intermittent tachypnea, labored breathing,
coarse crackles, and clinical diagnosis of feline bronchorrhea was
examined by histology, histochemistry, immunohistochemistry (IHC),
and transmission electron microscopy (TEM). PCR of laryngeal swab of
the cat was negative for FHV-1, FCV, HIN1 Influenza, Chlamydophila
felis, Mycoplasma feljs, Bordetella bronchiseptica.

Conclusion

MCs in feline UIPBC lesion were suspected to be of Clara (club) cell
origin but lacked a common pulmonary cell immunophenotype. A need
for further study is apparent.

Results
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Gross image (unfixed, dorsal
view): non-collapsing lobe with
amottled gray and red solid
area and rough pleura.
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TEM: MCs lack multilamellar bodies, which characterize type II nneumocytes Felme club cells do not have membrane-| bound
granules as seen in other species. MCs have few microvilli, many variably-sized apical-cytoplasmic secretary vesicles
i electron dense i apical blebbing (arrow). Inset: normal club cell.

Histolog: MCs form simple cuboldal to columnar ep-thelmm stretching
from the bronchioles to alveoli. M
non-ciliated epithelial cells of the dlstal airways (club cells).

 laden with i

| Stain/cell | Type I PC | Type II PC | Clara (club) cell | Bronchiolar ep | Bronchial ep | Metaplastic cell

AB-PAS N N N P (goblet cell) | P (goblet cell) N

~ |HID AB2.5 N N N P (goblet cell) | P (goblet cell) N

CK AE1/3 P P 1/ P

| Vimentin N N N N
cCl6 N rarely P P
TTF-1 N B P
EGFR N B

. 4
AB-PAS: MCs are negative. Inset: mucus of
goblet cells of the normal feline bronchiole

HID ABZ 5: MCs are negative. Inset: mucus
of goblet cells stain black, indicating
sulfomucin, not sialomucin, as its nature.

are positive.
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EGFR: MCs show occasional cytoolasmlc
granular positive reaction. Inset: canine
- mammary simple carcinoma cells are positive.

TTF-1: MCs are |mmunonegatwe to TTF-1.
Inset: club cells and type Il pneumocytes in
the normal feline lung are TTF-1 positive.

CC16: MCs show fine granular cytoplasmic
positive reaction. Inset: club cells in the
normal feline lung are CC16 positive.

Question, suggestion, etc. == mitsui@no-boundaries.jp
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