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Extracellular proteolytic activity and
molecular analysis ofMicrosporum
canis strains isolated from
symptomatic and asymptomatic cats
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Microsporum canis is the main zoophylic dermatophyte in dogs and cats , and
it is also an important zoonotic agent. The literat ure showed that cats are
asymptomatic carriers of M. canis. This is apperently due to host resistance
and/or the presence of strains with lower virulence . This study was aimed to
evaluate the keratinolytic, elastinolytic and colla genolytic activities of M. canis
strains and their relationship with symptomatic and asymptomatic cats.

In addition, these strains were analysed by RFLP. The strains isolated from
cats with clinical dermatophytosis had higher kerat inase and elastase activity
than those isolated from asymptomatic animals (p < 0.05). There were not
differences in RFLP patterns based on Hind Il digestion.
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Actividad proteol'tica extracelular y antlisis
molecular de cepas déMlicrosporum canisaisladas
de gatos con y sin sintomatolog’a

Microsporum canis es el principal dermatofito en perros y gatos, sien do
agente importante de zoonosis. La literatura inform a la existencia de gatos
gue son portadores asintomiticos de M. canis, debido a la resistencia del
portador y a la presencia de cepas con menor virule ncia.

Este estudio fue realizado para evaluar la actividad queratinol'tica, elastinol'tica
y colagenol'tica de M. canis y su relaci—n con gatos (con y sin s'’ntomas) y
para analizar molecularmente las cepas por el mZtodo de RFLP.

Las cepas aisladas de gatos con dermatofitosis ten’ an actividad queratinasa
y elastasa mayores que las cepas aisladas de los gatos asintomiticos

(p < 0.05). No hay diferencias en el antlisis de RALP basado en el patr—n
de digesti—n conHind III.
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existence of less-virulent strains able to prodess-appa-
rent tissue damage [38].

The dermatophytes produce enzymes with the
ability to degrade various substrates, such astikeise
[2,18,28,30,41-43], elastase [2,17,30,32,37,42], lipase [41],
DNase [22,42] and collagenase [15,23,31,26]. Keast
bears a direct relation with the clinical profilé experi-
mental infections in guinea pigs and with the ooence
or nonoccurrence of lesions in naturally infectatsd42].
The elastases play an important role in the patiegjse of
other fungi such a#spergillus fumigatu$37] and pro-
bably for the dermatophytes as well. In humans,etlas-

Microsporum canids one of the main etiological
agents of dermatophytosis in animals and one ofrtbst
prevalent agent in dogs and cats [4,9,21,35] andntéy
detected in asymptomatic cats [10,12,38,40]. Theewi
scale incidence of asymptomatic cats could be aél&d
immunity acquired during a primary infection [8] tar the
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tase-producing strains of dermatophytes give nsacute
lesions, while the non-elastase-producing stra@ssilt in
chronic lesions [22,34].

This study was aimed to demonstrate the quantitati-
ve keratinase, elastase and collagenase activity. @gnis
isolated from symptomatic and asymptomatic catspto-
pare the degree of enzyme production with the cdihi
profile of the original host; and to determine ditfnces
in RFLP (Restriction Fragment Length Polymorphisms)
analysis byHind Il digestion
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Material and methods

Strains, cultivation and identificatiormhe hairs
from cats with dermatophytosis were collected fritma
infected region with tweezers, wheras in the aspmpt
tic cats the material was collected by the stexdpet me-
thod [26]. The material collected was smeared into selectiv
agar for pathogenic fungi (Merck, Frankfurter, Gany).
The isolated fungi were cultivated in Sabouraudtse
agar (Oxoid, Basingstoke, UK) and identified by noge
copic and microscopic morphology [18,27,33].

Determination of the strains enzymatic profihe
strains ofM. canisisolated were cultivated in 2 ml of
Sabouraud dextrose broth (Oxoid) at 25 jC for 1§sda

Keratinase:the mycelium was collected and smea-
red in 50 ml of medium with Keratin Powder from Hooves
and Horn (ICN, Montreal, Canada) [36] and incubaaéd
25 iC for 14 days without light. After 14 days [42], the
supernatant was evaluated for keratinolytic activity gsin
keratin azure (Sigma, St Louis, MO, USA); the material
was incubated for 24 h in a 37 jC incubator and degrada-
tion of keratin was quantified by spectrophotometer at a
wavelength of 595 nm. One unit of keratinase (UK) was
defined as an increment of 0.1 in the absorbency reading in
relation to the control (uninoculated substrate buffet) [3

Elastase the strains were cultivated in mediums
with elastin (Sigma) for 14 days. Two ml supernataas
added to 2 ml of 10 mMpH 7.0 phosphate buffer along
with 20 mg of Elastin Congo-Red (Sigma), and theuke
ting mixture was incubated at 37 jC for 2 h. Thgrdela-
tion of elastin was measured in a spectrophotonsdter
wavelength of 495 nm. One unit of elastase (UE) defs
ned as an increment of 0.1 in the absorbency rgaidin
relation to the control (4 ml of the same phosplimitter
and 20 mg of substrate) [17,35].

Collagenasethe strains were cultivated in medium
with type 1 collagen (Sigma) for 14 days. To qugrtne
collagenolytic action of the resulting supernatisuspen-
sion was made containing 0.1 ml of a solution coirg
1.0 mmol/l of a synthetic peptide [PZ-Pro-Leu-GlseRI-
Arg] (Sigma) prepared with 0.1 mol/l of Tris-HCIHp7.2
buffer, 0.1 ml of the supernatant of the cultured 8.8 ml
of Tris-HCI buffer, and incubated at 37 jC for 1 h. The de-
gradation of the peptide, forming PZ-Pro-Leu, was measu-
red in a spectrophotometer at a wavelength of 320 nm.
One unit of collagenase (UC) was defined as an increment
of 0.1 in the absorbency reading in relation to the control
(0.2 ml of the same buffer and 0.1 ml of the substrate) [6,38].

Genomic DNA isolatiorj20,21]. M. canisisolates
were cultured in Sabouraud agar at 25 jC for 2Gdaie
mycelial samples were collected and homogenized in
liquid nitrogen. The samples were lysed with 1.5 afig
lisozyme (Amersham-Pharmacia, Piscataway, USA) per
ml in lysis buffer containing 0.1 mM EDTA, 10 mMi3r
hydrochloride (pH 8.0) at 37 jC for 1 h. Then 25qfila
10 mg RNase (Amersham-Pharmacia) per ml was adec
and incubeted at 37 jC for 30 min. Then was incedbatt
37 iC for 1 h with 300 pl of 10% sodium dodecylshdte
(SDS) and 50 pl of 10 mg/ml of Proteinase K (Amarsh
Pharmacia). It was mixed with 1.7 ml of 3.0 M sadiu

RFLP analysisThe total DNA isolated was digested
with EcaRl, Hinf I, Mspl andHind Ill restriction enzymes
according manufactureOs instruction (Fermentasyudan
Germany) and compared with Lambda DNA/Hindlll
Marker (Amersham-Pharmacia). Electrophoresis was
performed with 1.4% agarose gel and it was runAl T
[Tris (Amersham-Pharmacia), acetate (Merck), EDTA
(Merck)] at 35 V for 15 h. Analysis of the patterwss
done with computer assistance, using Molecular ysial
TM (1.4.1, Bio-Rad) and Photo Capt MW program.

Statistical analysisThe results were analyzed sta-
tistically using umpaired T-test.

Results

A total of 30 strains oM. caniswere isolated from
asymptomatic cats in the city of S<«o Paulo, whertes
other 30 strains analysed in this study were isdldtom
cats with proven dermatophytosis and treated atUthie
versity of S«o Paulo veterinary hospital.

Keratinolytic activity. The average keratinolytic
activity of the strains isolated from symptomatitnaals
was 2.82 +/- 1.32 UK, with strain #23 presenting th

b

acetate, kept at -20 jC for 10 min, and then ckrged at

3000g. The supernatant was extracted once with phenol-
chloroform-isoamyl alcohol (25:24:1) and was subse-
qguently extract once with chloroform. The DNA wagpr
cipted with a equal volume of isopropanol at -20f¢€10
min, washed with ethanol, dried and suspended ipl 59
ultra pure water (Milli-Q Synthesis A10; Millipore)

Figure 1. a) RFLP analysis byHind IIl digestion obtained for 12 of 60 M.
canis strains from symptomatic and assymptomatic cats sho wed 12
distinct fragments (23.1; 14.8; 8.57; 6.98; 5.06; 4.57; 1.94; 1.89; 1.04;
0.98; 0.59 and 0.58 kilobases). Columns 01-06: strains from symptomatic
cats, columns 07-12 strains from asymptotic cats, ¢ olumn 13, Lambda
DNA/HindlIl marker. b) Analysis of the patterns by Photo Capt MW
program.
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