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Abstract

Rybnikat A.: Growth, Colonial Size and Sporulation of Lyophilized Cultures
of the Genus Trichophyton on Agar Media. Acta vet., Brno, 55, 1986: 73 —80.

Lyophilized cultures of 4 species of the genus Trichophyton Malmsten 1845
were diluted with saline after one year of storage and inoculated onto agar media.
Trichophyton equinum grew best on malt media, T. mentagrophytes on Mycological
Agar, T. terrestre on Trichophyton Agars 1, 4 and 5, and T. verrucosun on Sabou-
raud’s agar. The rate of colonial size increase of all the four cultures was highest
on Sabouraud’s agar, malt media and Mycological Agar. The formation of micro-
conidia showed the highest values on malt media with all the cultures except
T. terrestre which sporulated best on Sabouraud’s agar. It is concluded that malt
agar media and Sabouraud’s agar are suitable culture media for recultivation
of lyophilized dermatophyte cultures.

Dermatophyte lyophilizate, recultivation, colonial size, formation of microconidia.

Cultures of microscopic fungi deposited in culture collections as well as those used for pro-
duction purposes undergo gradual loss of viability on long-term storage. In recultivating frozen-
lyophilized or otherwise preserved fungal strains it is therefore necessary to choose optimum
procedures and conditions that would allow one to obtain viable, well-growing and sporulating
cultures. One of the major factors involved is the choice of a suitable culture medium. Its choice
may also considerably affect the results of testing fungal cultures for their growth and sporulation
capacity and may lead to changes in the characteristics of the strains on passage. These aspects
are particularly important in dermatophytic fungi, causative agents of mycoses in numerous
animal species and man.

The present study is concerned with the choice of agar culture media for recultivation, growth
and sporulation of four species of the genus Trichophyton maintained in the lyophilized state for
one year. These were three zoophilic dermatophytes, namely T. equinum, T. mentagrophytes
and T. verrucosum, and one geophilic species, T. terrestre, which lives as a saprophyte on keratin
structures in soil and very rarely attacks man and animals.

Materials and Methods

Lyophilized samples of 4 dermatophytic strains, namely Trichophyton equinumt (Matruchot
et Dassonville 1898) Gedoelst 1902, T. mentagrophytes (Robin) Blanchard 1896, T. terrestre
Durie et Frey 1957 and T. verrucosuni Bodin 1902, were included in the experiments. After being
stored at a refrigerator temperature of +2 to +8° C for one year, they were diluted with saline.
The resultant fungal suspensions (logarithmic dilutions of 10-5 and 10-8) were inoculated in the
routine manner onto the following 12 fresh-prepared culture media: Bacto Trichophyton Agar
1 to 7 (Difco), Bacto Mycological Agar (Difco), Bacto Mycobiotic Agar (Difco), Sabouraud’s
agar (Imuna, Sar. Michalany), agar with malt extract (Imuna) and peptone-enriched (5 g/1)
malt agar prepared from fresh brewer’s malt. The pH of all media was adjusted to 6.2 to 6.6.

Incubation was carried out at +28° C under thermostat-controlled conditions. From the Sth
day of cultivation, diameters of the colonies were measured (with an accuracy of 0.5 mm) in all
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the four strains. After 7 to 9 days of incubation the colonies grown on the individual agar media
were counted and the growth was evaluated in terms of colony-forming units (CFU) per cm3
of diluted lyophilizate. After 14 and 19 days of cultivation of T. equinum, T. mentagrophytes.
and T. terrestre and of T. verrucosum, respectively, five average colonies were withdrawn quanti-
tatively from each experimental variant and shaken in 50 cm?3 saline. In the resultant suspensions,
numbers of microconidia were determined microscopically using Biirker’s counting chamber.
The values thus obtained were expressed in terms of mean microconidial number per colony.

Results

At the dilutions used in our study, T. equinum culture from lyophilized samples
failed to grow on Trichophyton Agars 1, 2, 3, 4, 6 and 7. The most suitable media
for this culture were the two malt media and Sabouraud’s agar which were also
found to yield the highest values for microconidial number per colony. Colonial
size values for this culture increased most rapidly on Sabouraud’s agar, the two malt
media and Mycological Agar (Table 1).

The growth of T. mentagrophytes culture, evaluated in terms of CFU per ccm dilu-
ted lyophilizate, was best on Mycological Agar and Trichophyton Agar 5. Its highest
sporulatlon was obtained on the two malt media and Mycobiotic Agar. Colonial
size of this culture increased most rapidly on Sabouraud’s agar, Mycological Agar
and on the malt media. No growth of this culture was observed on Trichophyton
Agars 4, 6 and 7 (Table 2).

The growth of T. terrestre culture was best on Trichophyton Agars 1, 4 and 5.
The highest values for colonial size and sporulation of this culture were obtained
on Sabouraud’s agar and Mycological Agar. Satisfactory increases in colonial size
were recorded for this strain also on Trichophyton Agar 5 and on the two malt media.
Poor colonial size and sporulation were found on Trichophyton Agar 6 and no
growth of this culture at all was observed on Trichophyton Agar 7 (Table 3).

With T. verrucosum cultures the highest sporulation values were obtained on the
malt media. This dermatophytic fungus grew best on Sabouraud’s agar, followed by
Mycobiotic Agar, Mycological Agar, the malt media and Trichophyton Agar 1.
The highest values for colonial size increase were obtained on the malt media and
Mycological Agar. No growth of this culture at all was observed on Trichophyton
Agars 6 and 7 (Table 4).

Discussion

The question of suitable isolation media for dermatophytes was previously the
subject of a study by OtEendsek et al. (1978). Unlike the present report where lyophi-
lizates of dermatophytic cultures were tested, the study of the aforementioned in-
vestigators was made on samples collected from mycotic skin lesions. They found
Mycotic Agar (Difco) to be the most suitable substrate for isolation of dermato-
phytes. They also reported that Sabouraud’s dextrose agar proved a good culture
medium even when compared with special isolation media. This observation was
confirmed by the results of our experiments where inoculation of lyophilized cultures
of dermatophytes onto a number of media resulted in approximately equal growth
(in terms of CFU per cm? diluted lyophilizate) on Sabouraud’s agar and Mycobiotic
Agar in all the strains under study except T. equinum. Similar growth was also obtain-
ed upon inoculation onto Mycological Agar, the composition of which corresponds
to that of Mycobiotic Agar except that it contains no antibiotics. The rate of increase
of dermatophyte colony size was highest, for the most part, on Sabouraud’s agar
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and Mycological Agar, whereas the colonial size values on Mycobiotic Agar were
somewhat lower, obviously due to the inhibitory action of antibiotics.

Trichophyton Agars (Difco) proved in most cases unsuitable for recultivation,
growth and sporulation of lyophilized dermatophyte cultures. 7. equinum grew
only on Trichophyton Agar 5. Practically no growth of any of the strains under study
was observed on Trichophyton Agars 6 and 7 and T. mentagrophytes failed to grow
in addition on Trichophyton Agar 4. These results are in keeping with the instructions
as to how these media should be used. Being specific, they are designed primarily
for differentiation of dermatophyte cultures. The aforementioned substrates can be
recommended only for recultivation of T. terrestre culture which showed good growth
and colonial size on Trichophyton Agars 1 to 5.

Sporulation of the cultures inoculated onto the agar media was judged by the
formation of microconidia whose capacity to survive lyophilization procedures is
higher than that of all the other vegetative parts of dermatophytes (Rybnikaf
et al. 1983). The formation of microconidia in the present study reached the highest
values on the two malt media with all the cultures except T terrestre. Moreover, very
good values were recorded for growth and colonial size upon inoculation onto these
two media with all the cultures under study. Malt agar was previously used with
success for dermatophyte cultivation by numerous Soviet investigators. Thus Ivano-
va (1976) studying morphological characteristics of T. verrucosum strains grown
on malt agar pointed out good colonial size and formation of micro- and macro-
conidia of the cultures. Similar results were obtained on malt agar with 7. equinum
culture by Petrovitch (1975). Poljakov (1981) also found the highest sporulation
values for T. equinum and T. verrucosum on malt agar. Salach El1 Din and Sarki-
sov (1980) reported that the virulence of a T. mentagrophytes strain varied with the
culture medium employed and was particularly high upon inoculation onto malt
agar. Since the last-mentioned writers did not specify the composition and size of the
inoculation doses, their results may be accounted for by the presence of more conidia
in the inoculum from malt agar than in those grown on the other media tested in
their study. ’

The results reported in the present study as well as the previous published evidence
imply that solid malt culture media can be recommended for isolation of the afore-
mentioned cultures of the genus Trichophyton. The growth of dermatophytes on.
these substrates is fully comparable to, and the sporulation of the cultures is in most
cases markedly higher than, the results obtained on special foreign media. Sabouraud’s
agar is a suitable medium with regard to growth and colonial size increase. The rate
of colonial size increase and sporulation of cultures of the genus Trichophyton
may be increased, e.g., by addition of thiamin, nicotinic acid, mesoinositol and
glutamic acid (Ragot and Clerivet 1972), the formation of macroconidia by
addition of a 3 9 to 5 9% sodium chloride solution (Kane and Fischer 1975;
Galgdczy 1978) and the formation of chlamydospores may be increased by addition
to culture media of L-cystein (Thuy et al. 1981), with the nutritional requirements
of individual strains being possibly quite specific.

Kultivatni zdchytnost, rist a sporulace lyofilizovanych kultur
rodu Trichophyton na agarovych médiich

Lyofilizované kultury 4 druhii rodu Trichophyton Malmsten 1845 byly po 1 roce
uchovavani fedény fyziologickym roztokem a vysety na agarové Zivné pidy. Re-
lativné nejvy$§i kultivaéni zdchytnost kultury Trichophton equinun byla zjisténa
na -sladinkovych pidéach, T. mentagrophytes na Mycological agaru, T. terrestre
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na Trichophyton agarech 1,4 a 5 a T. verrucosum na Sabouraudové agaru. Rychlost
riistu viech kultur byla nejvy$si na Sabouraudové agaru, sladinkovych ptdach a My-
cological agaru, tvorba mikrokonidif na sladinkovych médiich s vyjimkou T. terrestre,
ktery nejlépe sporuloval na Sabouraudové agaru. Sladinkové agarové piidy a Sa-
bouraudtiv agar pfedstavuji vhodnd Zivnd média pro zpétnou kultivaci lyofilizova-
nych kultur dermatofyti.

KyapTuBanMOHHAA 3aA€PIKMBAEMOCTb, POCT M CHOPYIAINS
auoduwn3uposanssx KyasTyp R. Trichophyton na araposoit cpeae

JInounusupoBanHble KyJIbTyphl 4 BUAOB poja Trichophyton Malmsten
1845 mocjie NOgMYHOIO XpaHeHMA pas30aBiaaamch (bU3NMOJIOTMUECKUM PaCTBO-
pOM ¥ BHICEMBAIMCh B arapoBy0 ITMTATENbHYIO CPEAYy. OTHOCUTENBHO camMas
GonblIas KyJAbTUMBALMOHHAA 3aJEPXKMBAEMOCTh KyJIbTypel Trichophyton
equinum OblJla YCTAHOBJIEHA HA CYCIOBBIX TOuBax, I. mentagrophytes —

_ Ha Mycological agar, T. terrestre — ma Trichophyton agar 1, 4, 5 u T.

verrucosum — Ha arape Cafypopa, cycroBbix cpefax u Mycological agar,
00pa3oBaHKe MUKDOKOHMJMII — HA CYCJIOBBIX Cpefax 3a ucKiouenuem T.
terrestre, cmopyiaupylomeMm Jjydiue Bcero Ha arape Cabypoga. Cyciopas
cpepa u arap Cabypoja TIPEACTABIAOT C€O00I0 MOAXOAAIYH) IIUTATEIb-
HY10 CpeRy AJf 00paTHOM KyJIbTMBALMM JIMOMDUIM3UPOBAHHBIX KYJIBTYD Jep-
MaTo(UTOB.
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