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Abstract

Rybnikaf#, A., Chumela, J., Vrzal, V.: Experimental Dermatophytic
Infection of Guinea-pigs and Calves. Acta vet. Brno, 54, 1984: 73—78.

Typical mycotic lesions occurred in all infected guinea-pigs after application
of ca 103 viable units of Microsporum canis onto 1 cm? of shaved and scarified skin.
However, similar lesions on shaved but non-scarified skin were only observed
with inocula of the same culture containing 10° units/cm? skin, i.e. 100 times higher
doses. Minimum infective doses of Trichophyton equinum and T. verrucosum ne-
cessary to produce experimental clinical skin trichophytosis in guinea-pigs amounted
ca 100 units/cm? of shaved scarified skin (1 animal showed signs of the disease
after application of 10 units/cm? of T. verrucosum). Susceptibility of calves to the
infective agent T. verrucosum was lower than that of guinea-pigs. Trichophytosis
occurred only after inoculation of 104 units/cm? T. verrucosum in shaved and sca-
rified skin, i.e. 100 times higher dose than that used with guinea-pigs.

M. canis, T. equinum, T. verrucosum, inoculation doses.

Experimental infection of animals has been an important component of efficacy testing of biolc-
gicals in veterinary medicine. The results of these tests may be influenced by a number of factors,
e.g. the mode of experimental infection and the amount of inoculum. These factors also play an
important role in challenge experiments with dermatophytic cultures. Experimental inoculation
of pathogenic skin fungi is usually carried out by rubbing suspensions or pastes of the fungal
culture into the shaved and often scarified skin of animals (Cox and Moore 1968; English et al.
1979; Veronese et al. 1981). Some workers inoculated the infective agent into non-scarified skin
(Lepper 1972; Poulain et al. 1980 and others). Various doses of infective material have been
inoculated in such studies. However, no optimum inoculation doses for the individual dermatophyte
cultures have been recommended. Therefore the present work was aimed at completion of these
data.

Materials and Methods

In the experiment, lyophilized samples of 3 dermatophytes were employed: Microsporum canis
Bodin, 1902, Trichophyton equinum (Matruchot et Dassonville) Gedoelst, 1902, Trichophyton
verrucosum Bodin, 1902. The lyophilized samples were diluted in saline up to the selected con-
centrations based on previously determined density of viable microorganisms. Their density was
determined both microscopically and using the plate dilution method. The culture was inoculated
by rubbing 0.2 cm? of its suspension into the shaved and scarified skin of the right side of the
bodies of 3—4 guinea-pigs using a rubber stopper. The size of the inoculation area was about
10 cm? in all animals. The same animals were then inoculated with M. canis into the shaved non-
-scarified skin on the left side of the body. The number of inoculated organisms was verified
by seeding of the respective diluted culture onto Sabouraud glucose-peptone agar. The experi-
mental animals were examined from day 7 until day 12 after inoculation. Mycotic changes at the
inoculation site were evaluated macroscopically. In an exploratory study also skin scrapings were
seeded on Sabouraud’s agar and the isolated cultures were identified.

Similar experimental design was also employed with calves which were inoculated with various
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doses of T. verrucosum. Two cm? of suspension of T. verrucosum microconidia was rubbed into
shaved scarified skin of the left side the body, on an area of approximately 100 cm2. Mycotic lesions
were evaluated both macroscopically and by cultivation.

Results

The local mycotic skin lesions in guinea-pigs after inoculation of M. canis are
indicated in Table 1. Typical lesions developed after inoculation of a minimum of
1000 elements/l cm? of scarified skin. Inoculation of smaller doses caused typical
mycotic changes only in one animal infected with 100 units M. canis/l cm? of scarified
skin. No changes in the rest of the animals were found. Inoculation of into non-scarified
skin led to solitary mycotic lesions only at a dose as high as 105 units/cm? whereas the
same dose inoculated into scarified skin resulted in a confluent mycotic crust on the
whole scarified skin surface. The dose of 105 units/cm? caused confluent mycotic
lesions also with T'. equinum (Table 2) and T. verrucosum (Table 3). Minimum con-
centration leading to trichophytic lesions was ca 100 units/cm? with both cultures
(in one guinea-pig a mycotic lesion developed after only 10 units/cm? of T. verru-
cosum).

In calves inoculated with T'. verrucosum (Table 4) clinical trichophytosis occurred
at a dose of ca 104 units/cm? forming up to 10 typical circular crusts 1 to 2 cm in dia-

Table 1
Experimental epicutanecous inoculations of guinea-pigs with various doses of Microsporum canis
Skin lesions at the inoculation site
Inoculation dose Ex
(number of viable P Scarified skin Non-scarified skin
units/cm? skin) Mo. -
Day 7 Day 14 Day 17 Day 7 Day 14 Day 17
I : G e e e e
10 563 _— —_ —_ —_— j— —
564 —_ — — — — —
566 —_ —_ — — — —
567 — — —_— o - —
100 568 -l X X X — — —
569 — — — — — —
570 X e X — — —
1.000 575 X X % —_ — —_
577 X X X X X —_ —_ —_
581 X X % X X -_ —_ —_—
10.000 583 —_— X X X X _— L— _—
584 X X X X % X X + — —
585 X X X X X X X X X X X X X
100.000 586 X X X X X X X X X X X X X
589 X X X X X X %X X X X X X

no macroscopic changes
suspect small skin changes
solitary mycotic lesions

more than 10 mycotic lesions
confluent mycotic crusts

xx x|



) Table, 2

Experimental epicut: i 1

ions of

pigs with various doses of Trichop

ton

I lation dose ( ber of viable
Trichophyton equinum
units/cm? skin)

Exp.
animal
No.

Skin lesions at the inoculation site - days after infection

Day 12

Day 14

Day 17

10

502
504
505

100

506
518
539

HH- |

X X X

X X X

1.000

338
521
563

H | %

X X X

10.000

526
561
579

X X X
X X

100.000

507
575
600

X X X
KX X
X X X
X X X

no macroscopic changes

+ suspect small skin changes
X solitary mycotic lesions
X X more than 10 mycotic lesions
X X X confluent mycotic crusts
X X X % one confluent crust covering the entire inoculation site
Table 3
Experimental epi i lations of guinea-pigs with various doses of Trichophyton verrucosum
Skin lesions at the inoculation site - days after infection
Inoculation dose (number of viable Exp.
Trichopl}yton verrucosum animal - -
units/cm? skin No. Day 12 Day 14 Day 17
566 —_ —_ —
10 567 — X X
571 — — —
574 —_ —_ —
568 + X X
100 573 —_ X X
590 —_ X X
593 — — —
595 X X X X X
1.000 596 + X X %
597 X X X X X X
598 X X X X X
508 X X X X X X X X
10.000 511 + X X X
516 X X X X X X X X
541 X X X X X X X X
070 X X X X X X X X X X X X
100.000 556 X X X X X X X X X X X X
557 X X X X X X X X X X X X
569 X X X X X X X X X X X X

For footnotes see Table 2.
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Table 4
Experimental epicutaneous inoculations of calves with various doses of Trichophyton verrucosum
Inoculation dose Skin lesions at the inoculation site - days after infection
(number of viable Exp. - >_ S ~
Trichophyton verrucosum calf
units/cm? skin) No. Day 14 Day 19 Day 23 Day 34
10 34938 - - — ' —
100 34937 —_ —_— —_ —_
1.000 90 — —_ + +
10.000 34936 4 X X X X ’ X X
100.000 92 X X X X - X X X X X X X X

For footnotes see Table 2.

meter. Inoculation of ca 105 units/cm? resulted in formation of confluent trichophytic
lesions on the inoculated skin surface similar to those found in guinea-pigs. The
crusts were prominent up to 1 cm above the skin surface, they broke in skin folds and
after they had fallen off, haemorrhagic bottom was exposed.

The inoculated cultures were re-isolated from the cutaneous lesions in all guinea-pigs
and calves with these lesions.

Discussion

Attempted experimental inoculation infections of guinea-pigs with 6 strains of
T. verrucosum isolated from cattle, horses and sheep failed (Cox and Moore 1968).
However, inoculations of rabbits and calves with the same doses of these strains resulted
in formation of typical trichophytic lesions. The minimum infective dose for rabbits
was ca 103 units/cm?.

Our results are at variance with data of the above-mentioned authors. Whereas
successful experimental infection with 7. wverrucosum in guinea-pigs was achieved
with as little as 100 viable units/cm? skin, in calves no lesions occurred unless a 100 times
higher infective dosis of the same strain (i.e. 104 units/cm? skin) was used. Also virul-
ence of various strains of the same dermatophyte species may differ considerably for
one species of experimental animals, and appropriate inoculation doses should be
selected. Determination of minimum infective doses for the individual strains of
dermatophytes at standard modes of application is essential for successful experimental
infection. For cattle, a minimum infective dose of T'. verrucosum 10% viable units has
been recommended (Lepper 1972). In our experiment, the disease in calves occurred
only after application of 104 viable units/cm2. Hence the virulence of our T'. verrucosum
strain was lower than that reported by the above-mentioned author.

The minimum infective doses of T'. equinum and T. verrucosum for guinea-pigs were
practically identical (about 100 units/cm?). However, with M. canis the minimum
infective dose for guinea-pigs was 1000 units/cm? (in 1 of 3 animals it was only 100
units/cm?). Similar infective doses of M. canis have been reported by English et al.
(1979). However, these data are only valid for inoculation into shaved and scarified
skin. Our results show that the same M. canis culture inoculated into shaved but not
scarified skin caused the disease only at doses 100 times higher. These results indicate
that impaired skin integrity as achieved by scarlﬁcatlon is a factor enhancing successful
experimental dermatophytic infection.
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It is noteworthy that a certain error is involved in the determination of minimum
infective doses as after inoculation of the culture the animals often rub and scratch
the inoculated skin so that a portion of the inoculum may be removed. In. spite of
this disadvantage we consider the method employed in our trials closer to natural
conditions than e.g. protection of the inoculum by tapes (Jones et al. 1974) or by a po-
lyethylene chamber (Weigl 1976) even if these methods enable application of precise
doses of inoculums with no losses. ‘

In practice, our results may be used for estimation of optimum challenge doses
in testing the efficacy of antimycotic vaccines. In our earlier experiments a breakdown
of immunity occurred after application of extremely high challenge inoculum. Thus
biased efficiency tests of otherwise high-quality preparations were cbtained. Therefore,
for challenge tests we recommend. doses 10 to 100 IDs, i.e. 103 to 104 fungus elements/
cm? in guinea-pigs and 10% to 106 fungus elements/cm? skin in calves when using
M. canis, T. verrucosum and T. equinum strains.

Experimentalni dermatofytickd infekce morcat a telat

Po aplikaci asi 1000 Zivotaschopnych jednotek Microsporum canis na 1 cm? oholené
skarifikované pokozky doslo k vytvoieni typickych mykotickych 1ézi u viech pokusnych
morcat. K vyvolani klinické lokdlni dermatomykézy pfi vtirdni inokula téZe kultury
do oholené neskarifikované pokozky mor&at bylo tfeba pouzit pfiblizn& 100X vyssich
dévek (asi 100.000 jednotek/cm2). Minimélni infekéni davky kultur Trichophyton
equinum a T. verrucosum, nutné k vyvolani experimentdlni klinické koZni trichofytozy
mordat, byly asi 100 jednotek/cm?2 oholené skarifikované pokozky (1 morce onemocnélo
jiZ po aplikaci 10 jednotek T'. verrucosum/cm? pokozky). Vnimavost telat k infekénimu
agens T. verrucosum byla oproti moréatim niz§i. K onemocnéni telat trichofyt6zou
doslo teprve po inokulaci f4dové 104 jednotek 7. werrucosum/cm? oholené skarifikované
pokozky, coZ ptedstavuje 100X vyssi ddvky neZ u moréat.

DKcnepuMeHTaNbHAA AepMaToduTHIecKas MH@EKUUA MOPCKUX CBUHOK
M TEeJNAT

ITocne BBOAA okoJO0 1 000 >KM3HECIOCOOHBIX emuuULl Microsporum canis
Ha 1 om? cOpeeHHOM CKapUMUIMPOBAHHONM KOKM ¥ BCEX NOOTBITHBIX >KUBOT-
HBIX MPOU30LLIO0 XaPAKTEPHOE MUKOTUUECKOE ITOBpEKAEeHME. JJiL TOTO, UTO-
OBl BBI3BATh KIMHUYECKUI MECTHBIN AEPMATOMMKO3 IIPY BTUPAHMM MHOKYJIA
TOJ XK€ KYJBTYPHl B COPECHHYIO0 HECKAPMMUIMPOBAHHYIO KOXKY MODPCKUX CBU-
HOK, HY>XHO OBLIO MCIIOJIb30BATh 03y IPUOJM3UTENBHO B CTO Ppa3 GOJbIle
(oxomo 100 000 emuHmi/cm?). MunumanbHas MHMEKIMOHHAS 1032 KYJIbTYD
Trichophyton equinum wn T. verrucosum, HeoOXoAMMAas IJiS TOTO, YUTOOBI
BBI3BATh SKCHEPMMEHTAJIBHBIN KIMHUYECKUI KOKHBINA TPUXOPUTO3 ¥ MOPCKUX
CBMHOK, JOCTMrajia OKoJO 100 emuumiy/cm? cOpeeHHONM CKapu(ULMPOBAHHOM
KOXXM (OmHA MOpCKas CBUHKA 3aboiieia yXe IOcjae BBegeHUs 10 eXuHMUI]
T. verrucosum fcm? xoxku). BOCIPUMMUMBOCTD TEIAT K MHQEKIMOHHOMY Be-
mectBy T'. verrucosum IO CPABHEHWUIO C MODCKMMM CBMHKaMu ObLia HIDKE.
3aboseBaHne TENAT TPUXOPUTO30M MMEJIO MECTO TOJBKO IIOCIE MHOKYJIALUA
mopsaaka 10 emmuun T. verrucosum/cm? cOpeeHHOM CKapudULMPOBAHHON
KO>KM, UTO IIpejcTaBisieT co00:0 03y B CTO pa3 GOJbIIE YeM Y MODCKUX CBU-
HOK.
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