The importance
of fungal infections
IN animails

Patrizia Danesi DVSc PhD

|ZSve — Istitittuto Zooprofilattico Sperimentale delle Venezie
Parasitolgoy Lab. - U.O. Mycology
Legnaro (PD) - Italy

Xl National Congress FIMUA
(Federazione italiana di micopatologia umana ed animale)

Verona, 14 november 2014



Why study fungi in animals ?

1. Important cause of disease in animal populations
2. A cause of zoonoses
3. Animals can be sentinels for human diseases

4. Fungal-like infection in companion animals
and animal breeding systems

5. Cause of infections in companion animals
(Roberta’s talk)
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Important cause of disease In animal popul r.-'nmc
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high-profile declines in wildlife
caused by fungi

Emerging fungal threats to animal, plant and ecosystem health

Matthew C. Fisher!, Daniel. A. Henk', Cheryl J. Briggs?2, John S. Brownstein3, Lawrence C.
Madoff?, Sarah L. McCraw®, and Sarah J. Gurr®
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Disease alerts in the ProMED database for pathogenic fungi of animals and plants.
Relative proportions of species extinction and/or extirpation events for major classes of
infectious disease agents and their temporal trends for fungal pathogens.
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Batrachochytrium dendrobatidis (Chytridiomycota) - Amphibian species

Total number of animals 7425 positive out of 40380
Total number sample sites 1651 positive out of 3926
Total number countries 56 positive out of 82

Humber of Species 520 positive out of 1252
Jhted red for country or species)
Species Summary - Species with greater than 50 Bd +ve samples
shown.
Species JUCH Status
Alytes obsletncans Least Concem I 556
Anaxyrus boreas Mear Threatened NI 759
Lithobates catesbelanus Least Concemn I 665
Eleutherodactylus cogui Least Concemn I GG
Litoria wilcoxii Least Cancem M 457

Litana pearsonians Mear Threatened WM 344

Litoria rheocola Endangered W 243
Eleutherodactylus porforicensiz Endangered 213
Xenopus laevis Least Concem | RS

Lithobates clamitans Least Concemn 1146

Litoria genimaculata Least Concemn 1144
Iixophyes fasciolatus Least Concem 1117

Rana luteivenins Least Concemn 1115

Hyperolius glandicolor Least Concem 1108

Amielia fuscigula Least Concemn 1102

www.Bd-maps.net



http://www.bd-maps.net/

Batrachochytrium dendrobatidis (Chytridiomycota) - Amphibian species

Welcome to the Global Bd-Mapping Project - Bd-Maps
This is a current snapshot of the global database. The map indicates countries where samples have been collected and the number signifies Bd-
positive samples per country
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Global distribution of amphibian chytrid fungus, Batracochytrium dendrobatidis (Bd)
www.Bd-maps.net (28 October 2014)
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Review

Investigating and Managing the Rapid Emergence of
White-Nose Syndrome, a Novel, Fatal, Infectious
Disease of Hibernating Bats

JANET FOLEY,* DEANA CLIFFORD, 1% KEVIN CASTLE,§ PAUL CRYAN **
AND RICHARD S. OSTFELD Y

*Department of Medicine and Epidemiology. School of Veterinary Medicine, University of California, Davis, CA 95616, U.S A,
cmail jefoley@ucdavis.edu

FCalifornia Department of Fish and Game, Wildlife Investigations Lab, 1701 Nimbus Road, Rancho Cordova, CA 95670, 1.5 AL
Fwildlife Health Center, University of California, Davis, CA 95016, 1.5 A,

fMational Park Service, Biological Resource Management Division, 1201 Oakridge Drive Suite 200, Fort Collins, ©0O 80525, 115 AL
**11.8. Geological Survey, Fort Collins Scicnce Center, 2150 Centre Avenue, Building C, Fort Collins, CO 80526, 1.S.A.

tCary Institute of Ecosystems Studics, Box AB, 2801 Sharon Turnpike, Millbrook, NY 12545, 17.S.A.

Geomyces destructans
(Gargas et al., 2009)



Parallels in Amphibian and Bat
Declines from Pathogenic Fungi

Evan A. Eskew® and Brian D. Todd"’

< Novel pathogens introduced to new geographic regions by human
transport

= The life history with high host densities and high rates of host contact
e|mmunodepression in specific lyfe stages or seasons

acquatic larvae experience, metamorphosis for frogs
large aggregation and longtime hibernation for

e B. dendrobatidis and G. destructans

- are host-generalist pathogens with abiotic reservoirs
- can persist with low density of host species
- can successully overcome host defences in some host species

Emerging Infectious Diseases » www.cdc.gov/eild = Vol. 19, No. 3, March 2013



A cause of zoonoses



A cause of zoonoses: dermatophytes

Microsporum canis

Trichophyton menthagrophytes

species complex
Trichophyton verrucosum
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A cause of zoonoses:. dermatophytes

100% ANTHROPOPHILIC

50

1910-12 1930 1953-55 1972-74

Comparative ratio of anthropophilic and zoophilic dermatophytes
isolated from humans in Rome

Mantovani A. and Morganti L. Dermatophytozoonosesin Italy.
Veterinary Science Communications, 1(1977) 171—177.



A cause of zoonoses:
symptomatic vs asymtomatic carriers

Asymptomatic carriers ??? according to

- Pos/neg culture (CFU)
- Cortisol levels

Cortisol levels in cats’ hair in presence or absence of Microsporum canis @Cm
infection

R. Galuppi®*, J.E.C. Leveque ™', V. Beghelli?, C. Bonoli “!, M. Mattioli?, F. Ostanello®, M.P. Tampieri ?,
P.A. Accorsi*®

Research in Veterinary Science 95(2013) 1076-1080



A cause of zoonoses:
dermatophytes in farm and farm worker

High Infection Rate of Trichophyton verrucosum in Calves
from Central Italy

RE. Papini, 5. Mardoni, &. Fanelll and F. Mancianti
Zoonoses Public Health 56 (2009) 59- 64

Trichophyton verrucosum infection in cattle farms ol Umbria
(Central Italy) and transmission to humans

Francesco Agnetti," Cecilia Righi," Eleonora Scoccia,” Andrea Felici," Silvia Crotti,"
lolanda Moretta,? Annabella Moretti,® Carmen Maresca,” Lucas Troiani® and Manuela Papini®

V@] C C i ﬂ @ Mycoses 2014, 57: 400 — 405.

Molecular identification and phylogenesis of dermatophytes isolated
from rabbit farms and rabbit farm workers
Claudia Cafarchia, Stefania Weigl, Luciana A. Figueredo, Domenico Otranto*

Veterinary Microbiology 154 (2012) 395-402




A cause of zoonoses: Sporothrix

Global distribution of sequenced Sporothrix species
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A cause of zoonoses:. Sporothrix

. . Revista da Sociedade Brasileira de Medicina Tropical 47(3):392-393, May-Jun, 2014 L {4
CShOI’t Communlcatlonj http: / /dx.doi.ore/10.1590/0037-8682-0092.2013 & ? g

The epidemiological scenario of feline sporotrichosis
in Rio de Janeiro, State of Rio de Janeiro, Brazil

First epidemic of zoonotic sporotrichosis 1998
Cat was the animal species most affected with

wide spectrum of clinical signs
(single cutaneous lesion to a disseminated form)

Cutaneous lesions in felines carry a high parasite
burden, making the cat an important source of
infection in the zoonotic transmission Mycopathologia (2011 172:175-156

DOI 10.1007/s11046-011-9420-z

» 3000 feline cases

» 2000 human cases New Insight into Molecular Phylogeny and Epidemiology
of Sporothrix schenckii Species Complex Based
on Calmodulin-Encoding Gene Analysis of Italian Isolates

Orazio Romeo - Fabio Scordino - Giuseppe Criseo

Mycopathologia. 2007 Feb:163{2):75-3. Epub 2007 Feb 10.

Lymphocutaneous and nasal sporotrichosis in a dog from southern Italy: case report.
Cafarchia C'. Sasanelli M. Lia BP. de Caprariis D. Guillot J Otranto D




Animals can be sentinels
for human diseases




Animals can be sentinels for human diseases

Sub-clinical infection and asymptomatic carriage of
Cryptococcus gattii in dogs and cats during an outbreak of

cryptococcosis

C. DUNCAN*, C. STEPHENT, S. LESTER] & K. H. BARTLETT§

Confirmed and
probable human and
animal C. gattii cases
on Vancouver Island
by year from January
1999 to December
2003

Medical Mycology Septernber 2005, 43, 511-516
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There were almost 75% more animal cases
than human cases

Figures from http://ecommons.usask.ca/bitstream/handle/10388/etd-06162005-135729/ThesisColleenDuncan.pdf



Animals can be sentinels for human diseases

The emergence of Cryptococcus gattii in British Columbia,

Canada: 1999-2003

Animal cryptococcosis cases were identified on Vancouver
Island prior to 1999 suggesting the organism may have
emerged in the region prior to its identification as a
causative agent for human disease.
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Figures from http://ecommons.usask.ca/bitstream/handle/10388/etd-06162005-135729/ThesisColleenDuncan.pdf



Animals can be sentinels for human diseases

Medical Mycology 2002, 40, 273-282 Accepted |7 October 2001

Cryptococcus neoformans var. gattii in the koala

(Phascolarctos cinereus): serological evidence for
subclinical cryptococcosis

M. B. KROCKENBERGER¥*, P. . CANFIELD¥*, |. BARNEST, L. VOGELNESTT, J. CONNOLLY*, C. LEYT & R. MALIK*

*Faculty of Veterinary Sdence, The University of Sydney, NSW 2006, Australia; TTarongcr Zoo, Mosman, NSW 2088, Australia;
tPacific Vetcare, Coffs Harbour, NSW 2450, Austrdlia

Koalas represent good model
to identify geographic areas
with a high environmental
presence C. gattii




Animals can be sentinels for human diseases

OPEN 8 ACCESS Freely available online i pI .OE) one

Clonality and a-a Recombination in the Australian
Cryptococcus gattii VGII Population - An Emerging
Outbreak in Australia

Fabian Carriconde’, Félix Gilgado', lan Arthur?, David Ellis3, Richard Malik®, Nathalie van de Wiele'%,
Vincent Robert®, Bart J. Currie’, Wieland Meyer'*
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Asyntomatic carriage of animals
as environmental collector

| ST23, ST61, ST68, STEY

Multilocus sequence typing (MLST) and M13 PCR fingerprinting i @
revealed heterogeneity amongst Cryptococous species obtained

from Italian veterinary isolates

Patrizia Cranesi =, Carolina Firacative™, Masimo Cogliati®, Domenico Otranto®, Gicia Capelli® ©

& Wieland Meyer’
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Asyntomatic carriage of animals as
environmental collector

Med Mycol 2011 Oct48(T):775-84. doi: 10.3108/13683786.2011.584218. Epub 2011 Mar 14,

Cryptococcus gattii infection in a Spanish pet ferret (Mustela putorius furo) and asymptomatic carriage in
ferrets and humans from its environment,

Morera N' Juan-Sallés C. Tomes JM, Andreu M. Sanchez M. Zamora WA Colom WF.
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