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Abstract

Rybnikdf A., V. Vrzal, J. Chumela: Vaccination of Dogs and Calves Against
Microsporum canis. Acta vet. Brno 1996, 65:161-164.

Experimental vaccine containing Microsporum canis culture showed good protective efticacy
against experimental mycosis (ringworm) in challenge bioassays on dogs and calves. The efficacy
of a commercial vaccine containing Trichophyton verrucosum strain proved very good against
infection with M. canis in calves but insufticient in dogs.

Microsporum canis, Trichophyton verrucosum, vaccines, immunity

Microsporum canis Bodin 1902, a zoophilic dermatophyte, has been reported to play the
main role in dermal mycotic diseases of cats and dogs (Bohm 1981; Pinard etal. 1987;
Moriello and DeBoer 1991; Sparkes et al. 1993). These carnivores are then the
main source of infection for other animal species. The disease is also known to affect
humans: according to Scott and Horn (1987) microsporia account for 15% of all human
dermatophytoses. The development of an efficacious vaccine against M. canis has therefore
been the objective of a number of research teams (Mosher etal. 1977; Elad and Segal
1989; Smith etal. 1992).

The present study was designed to test the protective efficacy of a living vaccine prepared
from M. canis culture in challenge bioassays on dogs and calves. Concurrent tests were made
with Trichoben AV, a commercial vaccine, containing living avirulent Trichophyton
verrucosum culture which has been used successfully for immunization of cattle against
trichophytosis (Siesenop etal. 1994). The objective was to assess its protective efficacy
against experimental infection with M. canis (cross immunity).

Materials and Methods

The experimental animals were six-month old crosses of small-breed dogs and one-month old calves of the
Bohemian pied breed. The animals of the two species were divided into the following three groups:

Group | animals were each vaccinated i.m. twice with prophylactic doses of Trichoben AV. a commercial
vaccine containing living Trichophyton verrucosum strain TV-M-310. protective lyophilization medium and
buffered saline (manufactured by Bioveta. Ltd., Ivanovice na Hané).

Group 2 animals were each vaccinated i.m. twice with experimental living vaccine prepared tfrom Microsporum
canis strain 602, protective lyophilization medium and buftered saline.

The interval between the vaccinations was 8 days in both groups.

Group 3 animals received no vaccination and served as controls.

Thirty-six days after revaccination the dogs and the calves of the three groups were each infected with challenge
culture of Microsporum canis strain B-710. The challenge was carried out by the rubbing 2 ml suspension of the
culture into a 10 x 10 cm area of the clipped and gently scarified skin of the right flank. The challenge dose was 2
million CFU per animal for dogs and 6 million CFU per animal for calves.

The animals were examined at intervals of several days for 32 days after challenge. At the end of the experiments
skin lesions and hair specimens were collected or abrasions were made at the challenge site and examined by culture
and microscopically (Rybnikaf 1992).
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Results

The experimental vaccine prepared from living M. canis culture showed good protective
efficacy (Table 1). Four out of the 5 dogs showed only negligible dermal changes at the
challenge site which disappeared spontaneously after a few days. In 1 dog these changes
persisted throughout the observation period. At the site of the inoculation of M. canis vaccine
3 dogs developed scales which came off after about 3 weeks.

Table 1
Test of the protective efficacy of experimental vaccine against M. canis and Trichoben AV vaccine against
experimental infection with M. canis in dogs

. R Skin mycotic changes after challenge.
Experimental Vaccination Dog days after challenge
group strain No.
9 14 19 23 27 32
Vaccination Microsporum 7 * t + - - -
with canis 9 + + t - - -
experimental 602 11 + + + + + +
vaccine 13 + + - - - -
15 + + - - - -
Vaccination Trichophyton 1 + + + + + +
with verrucosum 2 + + + * + +
Trichoben AV | TV-M-310 4 + + ++ ++ ++ ++
vaccine 6 t + + ++ ++ ++
8 + + ++ ++ + +
Non-vacci- 3 + + + + ++ ++
nated 5 - + + + + +
controls - 10 + + ++ +++ +++ +++
12 + + ++ ++ ++ ++
14 + ++ ++ ++ ++ ++

No dermal mycotic changes

Minute dermal changes — scales, papullae

Solitary mycotic foci
+  Mycotic foci covering more than a 1/4 of the inoculated area
+++ Mycotic foci covering more than half of the inoculated area

+ o+ M

The efficacy of Trichoben AV vaccine in dogs was insufficient. The clinical mycotic
changes observed in these dogs after challenge were almost the same as in non-vaccinated
controls.

The control dogs showed hypertrophy of the skin with crusts at the challenge site. The
crusts then came off revealing the hypertrophic glabrous skin. In this group the clinical
mycotic changes persisted till the end of the experiment. In most of the controls the skin
showed maculae violet in colour and about 0.5 cm in diameter from which purulent exudate
flew out upon compression.

None of the calves vaccinated with either M. canis vaccine or Trichoben AV vaccine
showed any clinical dermal mycotic changes after challenge (Table 2). The healthy skin at
the challenge site became soon overgrown with new hair.

Six of the eight control calves responded to challenge by clinical changes similar to those
observed in animals with experimental trichophytosis. These consisted in the development
of circular foci, 1 to 2 cm in diameter, covered with scales or crusts which in some animals
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Table 2
Test of the protective efficacy of experimental vaccine against M. canis and Trichoben AV vaccine against
experimental infection with M. canis in calves

Experimental Vaqcination Calf Skin my c(;);;cs Cal};’tenrgce;azlllf;il;hallenge,
group strain No.

9 14 19 23 27 32
Vaccination Microsporum 5591 - - - - - -
with canis 5594 - - - - - _
experimental 602 5736 - - - - - —
vaccine 5740 - - - - - -
5742 - - - - - _
6654 - - - - - -
6656 - - - - - -
Vaccination Trichophyton 5599 - - - - - -
Trichoben AV verrucosum 5600 - - - - - -
vaccine TV-M-310 5603 - + - - - -
5739 - - - - - -
5743 - - - - - -
5744 - - - - - -

5745 - - . - -
Non-vacci- 3725 - + + - - -
nated 3729 - + + + + +
controls 5612 - + + ++ ++ +
- 5613 - * + * - -
6672 - + + + + +
9190 - + ++ ++ ++ ++
9192 - + + + + +
9199 - + + ++ ++ ++

For explanation of the signs —, £, + and ++ see Table |

merged into confluent crusts. In the remaining 2 control calves the challenge site showed
minute superficial scales which disappeared after 9 to 13 days.

The results of examination by culture and microscopic examination in the dogs and calves
at the end of the experiments were in keeping with the clinical findings: they were positive
in the animals with clinical mycosis and negative in those showing no dermal changes.

Discussion

The questions of cross-immunity reactions were the subject of our previous report
(Rybnikafr 1992), in which vaccination of calves with 7. verrucosum strain TV-M-310
conferred very good protection against the homologous 7. verrucosum strain as well as
against T. mentagrophytes strain. The results reported in the present study extend the
understanding of the antigenic spectrum of avirulent Trichoben AV vaccine. The producing
T. verrucosum strain TV-M-310 ensured full protection of the calves also against
experimental infection with virulent M. canis strain. Cross immunogenic reactivity between
M. canis and T. verrucosum dermatophytes can therefore be achieved although the reverse
procedure (vaccination with M. canis and challenge with T. verrucosum) failed to confer
reliable immunity to calves (Rybnikdf 1993). However. the practical value of these
results is only limited. Although M. canis-produced bovine mycoses have been reported,
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their distribution is not particularly wide (Stenwig 1985; Komdrek 1989;: Connole
1990).

In contrast to the experiment on calves the efficacy of Trichoben AV vaccine in dogs was
insufficient. The dogs inoculated with this vaccine and challenged with M. canis strain
developed disease of almost the same extent as non-vaccinated controls. It became apparent
that an immunobiological preparation highly effective in one animal species may not
produce the desired immunizing effect in another animal species although the same testing
method and the same infectious agent were used in both cases.

The experimental living vaccine prepared from M. canis strain showed good efficacy in
dogs. However, at the site of its inoculation 3 of the 5 dogs showed undesirable local scales
reminiscent of mycotic foci. Although the mycological examination of these yielded
negative results. possible spread of the vaccination strain in using living vaccines against
canine and feline dermatophytoses cannot be excluded. This fact indicates the necessity of
developing an inactivated vaccine. which became the subject of our subsequent study.

Vakcinace psu a telat proti Microsporum canis

Pokusnd vakcina, obsahujici Zivou kulturu Microsporum canis. prokdzala dobrou protek-
tivni ac¢innost proti experimentdini mykoéze v ¢elenznich biologickych pokusech na psech
a telatech. U¢innost vakciny, obsahujici vakcina¢ni kmen Trichophyton verrucosum, proti
infekci M. canis byla u telat velmi dobrd, u pst vSak nedostacujici.
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