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MODIFIED SABOURAUD DEXTROSE AGAR
FOR ISOLATION AND IDENTIFICATION OF
DERMATOPHYTES

ABSTRACT: The most common causative agents of dermatomycoses are fungi be-
longing to genders Trichophyton, Microsporum and Epidermophyton. Media mainly used
for isolation of dermatophytes are mycobiotic agar, dermatophyte test medium, Sabouraud
agar (original formula or modification by Emmons) with or without antibiotics and cyclo-
heximide.

Peptones are the most important components of the media, which enable adequate
reproductivity in identification of dermatophytes. Standard medium for isolation of derma-
tophytes is not produced in our country. The aim of the study was to create an optimal,
easily accessible and economic medium which enables isolation and identification of derma-
tophytes according to criteria for morphological diagnosis provided by identification guides.

We examined 57 strains of Trichophyton, 24 of Microsporum and 5 of Epidermo-
phyton floccosum (E. floccosum). Each strain was seeded on Sabouraud dextrose agar (Tor-
lak, Serbia and Montenegro), Sabouraud maltose agar (Torlak), two experimental modified
Sabouraud dextrosc agar media marked as SA-2 and SA-3 (Torlak), Sabouraud-Chloramp-
henicole agar (Biomcrieux, France), Sabouraud-Chloramphenicole agar (Himedia, India),
Glucose-peptone agar (Himedia, India) and Sabouraud Emmons dextrose Agar with Chio-
ramphenicole and Cycloheximide (Biolife, ltaly).

Colony morphology of Trichophyton mentagrophytes (T. mentagrophytes) was uni-
form on all the media, while morphology of Trichophyton rubrum (T. rubrum) and Micro-
sporum canis (M. canis) depended more on the media type. Colonies of E. floccosum were
typical and uniform on all the media, as were the control species of Trichophyton schoenlei-
nii (T. schoenleinii) and Trichophyton soudanense (T. soudanense).

Experimental modified Sabouraud dextrose agar (Torlak) marked as SA-3 demonstra-
ted the best results in identification of dermatophytes in this study.
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INTRODUCTION

Dermatomycoses are diseases widespread throughout the world. Diagno-
sis of dermatomycoses is based on a mycological examination of skin and/or
skin adnexa scrapings and finding of mycelial filaments in the material, as
well as on isolation of a causative agent from the material. The most common
cause of dermatomycoses are fungi belonging to the genera Trychophyton,
Microsporum and Epidermophyton. Media mainly used for isolation of der-
matophytes are mycobiotic agar and dermatophyte test agar (7, 9), as well as
Sabouraud agar with original formula (glucose 4%, peptone 1%) or Emmons’
modification of Sabouraud medium (glucose 2%, peptone 1%). These media
can be made in house or purchased as ready-made.

Bacteria and saprophytic moulds which colonize the skin and/or it’s
adnexa (hair and nails) could interfere with isolation of dermatophytes since
dermatophytes grow more slowly. Therefore, media for isolation of dermato-
phytes are supplemented with antibiotics (chloramphenicole, gentamycine) and
antimycotic cycloheximide (actidione), which prevents growing of saprophytic
moulds. The number of onychomycoses caused by saprophytic moulds like
Aspergillus, Scopulariopsis etc. is increasing (5, 12), therefore nail scrapings
should be seeded both on media with actidione and media without it.

Standard medium for the isolation of dermatophytes is not manufactured
in our country. The aim of this study was to create an optimal, easily accessi-
ble and economic medium which would enable isolation and identification of
dermatophytes according to criteria for morfological diagnosis provided by
identification guides (3, 6, 8).

MATERIALS AND METHODS

We examined a total of 86 strains of dermatophytes: 57 strains belonging
to genus Trichophyton (T. mentagrophytes 36, T. rubrum 16, T. megninii 1, T.
equinum 1, T. soudanense 1, T. schoenleinii 1 and T. tonsurans 1), 24 strains
belonging to genus Microsporum (M. canis 20, M. audouinii 1, M. gypseum 1,
M. persicolor 1, M. species 1) and 5 strains of Epidermophyton floccosum (E.
floccosum). Control strains of dermatophytes that had been tested on myco-
biotic agar (Mycosel, Oxoid, UK) (T. schoenleinii, T, soudanense, T. equinum,
T. megninii, T. tonsurans, M. audouinii and M. persocolor) were obtained
thanks to Dr. Mary Moore (Department for Mycology, St. John’s Institute for
Dermatology, St. Thomas Hospital, London, UK).

Each strain was seeded on Sabouraud dextrose agar (SDA) (Torlak); Sa-
bouraud maltose agar (SMA) (Torlak); two experimental media made by mo-
dification of composition of standard Sabouraud dextrose agar, termed SA-2
and SA-3 (Torlak); Sabouraud-Chloramphenicole agar (Biomerieux, France);
Sabouraud-Chloramphenicole agar (Himedia, India); glucose-peptone agar (GPA)
(medium made in our laboratory with peptone manufactured by Himedia, In-
dia) and Sabouraud Emmons Dextrose Medium with Chloramphenicole and
Cycloheximide (BL) (Biolife, Italy). The experimental media SA-2 and SA-3
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were modified Sabouraud dextrose media: SA-2 with changed peptone compo-
sition and SA-3 with changed peptone composition and concetration of gluco-
se (2%). Media were poured in Petri dishes of 19 cm in diameter, about 5 mm
thick. Fungal innocula of pinhead size were seeded using a needle, on three
spots. Cultures were incubated in the dark at 27°C. Growth has been observed
for 3 weeks, and examination of colonies was done after 7,14 and 21 days.
Examination of colonies included: measuring of colony diameter depending on
the duration of incubation, morphology of colony surface (with detailed record
of the following parameters: uniformity, typical morfology regarding identifi-
cation keys, and pigment), pigment on the reverse of the colony and microsco-
pic findings.

The criteria for evaluation of the tested media were based on common
morphology of dermatophytes on mycobiotic agar (Mycosel, Oxoid, UK), and
on the identification keys (3, 6, 8).

RESULTS

Results of examination of Trichophyton mentagrophytes strains are shown
in Table 1.

Table 1. Trichophyton mentagrophytes (n = 36)

Parameters Details Colony morphology
colony diameter without AB* 21—48 mm
(7 days) with AB 14—33 mm
uniformity typical stable within species not depending on the

colony morphology appearance colour medium after 7 days center folded or bulged

white cream (2 species: yellow and greyish)

Eel%gggto?nt}fsccolon ?;)tl;)r:]s; most brownish red (varies from yellow
‘ y ‘ to brown) BL, SA-3, SA-2
. . . SA-3 best (macroconidia, microconidia and
microscopic optimal . ) ] ‘1
IV Ao spiral hyphae), on SA-2 no macroconidia,
examination identification

on BL chlamydospores dominate

* AB — antibiotic (chloramphenicole and/or actidione)

Notes:

1. After the second week colony diameter equalizes, independent on the presence of antibiotics in
the media.

2. No connection was found between the shape of the center and the type of medium.

3. Diagnosis of T. mentagrophytes can be made in one week.

Results of examination of Trichophyton rubrum strains are shown in
Table 2.
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Table 2. Trichophyton rubrum n = 16

Parameters Details Colony morphology
colony diameter without AB 10—28 mm
(7 days) with AB 5—20 mm
partial: all species are the same on the same
colony morphology uniformity medium; morphology depends on the medium

not on the species

typical appearance SA-2. SA-3. SDA

colour
. white (9 species: yellow, greyish or reddish

Fé%gi:to?nﬂ:?e colour after 2 weeks) brownish red (varies from

N . . yellow to brown after 2 weeks) SA-2, SA-3;
colony most intense best after 7 days
microscopic optimal SA-3 the best (macro i microconida, spirals),

SCOp optima - on SA-2 no macroconidia, SDA, on BL
examination identification

chlamydospores dominate

Note: Diagnosis of 7. rubrum can be made after two weeks.

Results of examination of Microsporum species strains are shown in
Table 3.

Tabela 3. Microsporum species (canis, audouinii and species) n = 23

Parameters details colony morphology
10—46 mm
colony diameter with and without
(7 days) AB note great variation, does not depend on
AB in the medium
uniformity no*
colony tvpical appearance partial, species within gender difficult to
morphology** P pp differentiate
colour white-orange
pigment on the colour oran
ge
oy of the most intense variable SA-3, SA-2
note intensity of pigment depends on a species
microscopic o i SDA for 7 days macroconidia, a few days later
examination after 2 1o 3 weeks also on SA-2, SA-3

* Four types of colonies could be differentiated: aberant, with fine mycelium grown in the medi-
um, orange white colonies and white with aboundant mycelium (sterile).

** Morphology depended on the type of medium, not on the species. Typical morphology was
present on SA-2 and SA-3, on SMA not satisfactory. On BL medium 5 of 11 species had
satisfactory morphology.

Note: M. audouinii had most typical colonies on SMA and BL.
On all the media the appearance of Epidermophyton floccosum was uni-
form and typical. Colony diameter was 6 to 11 mm after 7 days on media with

antibiotics, and 11 to 15 mm on media without antibiotics. Microscopic identi-
fication was possible after 7 to 14 days.
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Comparative analyses of the control strains on the mycobiotic agar
(Mycosel, Oxoid, UK) and our tested media

M. persicolor

The diameter of a colony after 7 days on mycobiotic agar was 25 mm,
and on our tested media 22—25 mm without antibiotics, and 16—22 mm with
antibiotics. On all the media colonies granulated surface and cream white colo-
ur with bulging center, except on SMA where the colour was rose. Pigment on
the reverse of the colony was brown on mycobiotic agar, rose on SMA, and
various intensity of yellow-brown on the other media, the strongest on SA-3.
Microscopic examination of colonies grown on the mycobiotic agar revealed
characteristic microconidia, macroconidia and spiral hyphae. Macroconidia and
microconidia were found in colonies from SA-3, SDA and GPA, and only
microconidia in colonies grown on the rest of the tested media.

T. equinum

The diameter of a colony after 7 days on mycobiotic agar was 30 mm,
and on our tested media 25 mm without antibiotics and 18—20 mm with anti-
biotics. On all the media colonies were almost identical: flat, disheveled, with
edges immersed in the media, coloured white to yellow. Pigment on the back
of the colony was brown in the center and yellow on the circumference. The
findings on SA-3 matched the most with the findings on the mycobiotic agar.
Characteristic microconidia were found by microscopic examination of a co-
lony from mycobiotic agar, while macroconidia in addition to microconidia of
a colony from SA-3.

T. megninii

The diameter of a colony after 7 days on mycobiotic agar was 12 mm,
and on our tested media 10— 16 mm not depending on the presence of antibio-
tics. On mycobiotic agar the colony was flat, white, velvety, developing a rose
pigment only after the second week. On our tested media colonies were uni-
form, white coloured with bulging center and the formation of radial grooves
after the third week of incubation. Pigment on the reverse of the colony was
characteristic light red only on the mycobiotic agar, and on our tested media
no pigment was produced. Beside findings on the mycobiotic agar, microsco-
pic examination was characteristic on SMA (macroconidia and microconidia),
and only microconidia on SDA, SA-3 and BL.

T. tonsurans

The diameters of colonies after 7 days were about the same on all the
media, including mycobiotic agar. Colonies were powdery, cream to brown
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coloured, also identical on all the media. The pigment on the reverse of colo-
nies was characteristic — yellow-brown — on the mycobiotic agar. On our te-
sted media the production of pigment was satisfactory on SA-3, SDA and BL.
Besides typical microscopic findings on mycobiotic agar (microconidia, baloon
forms and chlamydospores), the same morphology was found on SA-2 and
SA-3.

T. schoenleinii and T. soudanense were of the same morfology on all the
tested media, including the mycobiotic agar.

Comparing the parameters of examination we found that the presence of
antibiotics in a medium, no matter whether they were antibacterial (Chloramp-
henicol) or antimycotic (Actidione), had influence on growth of the majority
of dermatophytes in the first week of incubation, reflecting on diameters of co-
lonies, with exception of 7. ronsurans, T. megninii and genus Microsporum.

Morphology of all the strains of T. mentagrophytes was uniform on all
the media, in contrast to T. rubrum where morphology was more depending on
the type of the medium. Therefore, usage of a non-standard medium in practi-
ce could lead to mistakes in diagnosis of T. rubrum.

Examination of 20 strains of M. canis established that colonies were di-
stinguished as members of the genus Microsporum, but variations in appearan-
ce were present. We noted that the difference in morphology was due to the
type of medium, and not to strain type.

Colonies of Epidermophyton floccosum were typical and uniform on all
the media, as were control strains of T. schoenleinii and T. soudanense. Other
control strains of M. persicolor, T. tonsurans and T. equinum were of almost
identical morphology on all the media, including mycobiotic agar (Mycosel,
Oxoid, UK), in contrast to 7. megninii which showed somewhat different
morphology on mycobiotic agar than on the other media.

The colour of colonies of all the tested strains corresponded to the de-
scription in identification guides. The control strain of M. persicolor was rose
coloured on SMA, but cream on all the other media. For that reason SMA co-
uld be used for differential diagnosis of T. mentagrophytes and M. persicolor.

All tested strains of dermatophytes, except T. megninii and T. schoenlei-
nii, produced pigment of various intensity depending on the type of medium
or on the strain, which diffused into the media. SA-2 and SA-3 were most sti-
mulative for the pigment production in 7. mentagrophytes, T. rubrum and Mic-
rosporum species. Besides, SA-2 and SA-3 media performed best results in the
production of characteristic structures for asexual reproduction of dermato-
phytes, which contributed to clarity of microscopic morphology of all the stra-
ins of Trychophyton, except T. megninii. The control strain of T. megninii de-
veloped more complete motphology on SMA. Microscopic finding of Micro-
sporum strains was better on SDA, where typical macroconidia developed in 7
days, though they did develop on SA-2 and SA-3 in the second week of incu-
bation. The control strain of M. audoinii demonstrated the best morphology on
SMA.
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DISCUSSION

The number of dermatophyte species is large, but only most commonly
isolated in our country were included in this study (2).

Specialized laboratories in the world mostly use mycobiotic agar for iso-
lation of dermatophytes (7). DTM (Dermatophyte Test Medium) and a new
DIM (Dermatophyte Identification Medium) are used for quick diagnosis of
dermatophytes (11). Diagnostic principle in these media is based on production
of alcaline metabolic products during growth — a feature that distinguishes
dermatophytes from saprophytic moulds. That leads to change in colour of a
medium (indicator is phenol-red in DTM, and brom-cresol-purple in DIM).
These media are mostly used in field research or in non-specialized laborato-
ries.

Dermatophytes are identified on the basis of colony morphology, growth
rate, pigment production, microscopic findings and physiological features. Most
strains of dermatophytes can be identified basing on their macroscopic and
microscopic features in primary culture. For further identification Lactrimel-
-agar and Trichophytone agars 1—7 (Difco) could be used, as well as a num-
ber of physiological tests (production of urease, hair perforation test etc.).

In addition to mentioned media, which are special for dermatophytes,
standard Sabouraud agar can also be used. Standard Sabouraud agar is a medi-
um consisting of 1% peptone, 1.5—2% agar, and 4% glucose, with final pH
5.6 (1). In practice, composition of Sabouraud media made by different manu-
facturers quite varies (1). Differences in media composition lead to differences
in morphology and lack of reproducibility in diagnosis of colonies (1, 10). The
most important component of the medium, one that morphology and especially
pigment production depends on, is peptone (4). Peptones present in commer-
cial Sabouraud media can be restrictively divided according to: enzyme used
for peptone hydrolyses (pancreatic, peptic, papaic), protein source (casein,
soya, meat), and according to purpose (mycological). These media are also dif-
ferent in final pH (5.6—6.8). Mycobiotic agar has similar composition as Sa-
bouraud agar, but it contains plant source peptone (phytone peptone) (1%),
dextrose (1%), actidione (0,04%) and chloramphenicole (0,005%) (7).

In our country only a few laboratories were able to perform isolation of
dermatophytes on mycobiotic agar. One of the authors (N. B.) spent most of
her long-standing experience working with Sabouraud dextrose agar supple-
mented with penicillin, streptomycin and cycloheximide for isolation of der-
matophytes. Differential diagnosis of dermatophytes on that medium was not
simple. Therefore, in this study, modifications of present Sabouraud dextrose
agar (Torlak) were undertaken, which were supposed to enable faster and more
accurate diagnosis of dermatophytes on an easily accessible and economic me-
dium.

By changing the peptone type and dextrose concentration in Sabouraud
dextrose agar (Torlak) we obtained a new medium SA-3, which enabled isola-
tion and identification of majority of species of dermatophytes in our region
according to identification guides.
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Conclusion: Experimental medium SA-3 (Torlak) demonstrated the best
results in identification of dermatophytes in this study. Macroscopic and mic-
roscopic morphology of dermatophytes on this medium corresponds the most
with morphology of these fungi on standard media that contain mycological
peptone as a main component. Sabouraud dextrose agar (Torlak), which was
used in our country for primary isolation of dermatophytes, can be used for
identification of M. canis because it supports production of macroconidia
already in the first week of incubation. On all the media T. mentagrophytes
can be diagnosed after 7 days, while for the identification of other species of
dermatophytes more than 14 days is necessary.
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MOAU®UKOBAHW CABYPO JAEKCTPO3HU ATAP 3A M3O0JIALMIY
N WIEHTUOUKALWIY JEPMATOOHUTA

Huna M. Bynajuh, Oparana M. Wanosuh, Munan 3. Casuh
Pe3ume

JlepMaToMMKO3€ Cy ILIMPOKO PAacrpocTparheHa obosberba CBYrae Y CBETY. Hajue-
why y3pouHULM DEPMaTOMUKO3a Cy IJbHBE M3 polOBa Trichophyton, Microsporum W
Epidermophyton. 3a w3onaumnjy nepmarodura YriaBHOM CE€ KOpUCTE MMKOOMOTCKM
arap, aepMatodur-tect arap, Cabypo arap ca OpUrMHAIHOM (HOPMYJIOM WilK EMoHco-
Ba Moandukaumja Cabypo arapa ca u 6e3 aHTUOMOTHKA M LMKIOXEKCUMUAA. [TenToHu
¢y Haj3HauajHMja KOMIOHEHTA MOIOTA Koja OmOryhasa aleKBaTHY PEMPOAYKTUBHOCT ¥
waeHTHbuKauuju gepmaroduTa. ¥V Hauwioj 3eMbM ce He MPOM3BOAM CTaHIapiHa IMOA-
fora 3a uonauujy aepmaroduta. Llwb oBor pana je 6Mo Oa ce Kpeupa ONTHMAHA,
JIAKO JAOCTYIHA M eKOHOMMYHA rofjiora, koja omoryhasa u3onaunjy ¥ naeHTuduKaum-
jy AepmaToMTa peMa KPUTEPHjyMUMa 32 MOPQOIOLIKY JIMjarHOCTUKY NpeasuheHnm
BOAMYMMA 3a MICHTU(DHUKALM]Y.

MNpernenano je 57 cojesa poga Trichophyton, 24 cojeBa pona Microsporum v 5
cojesa Epidermophyton floccosum (E. floccosum). CBaku coj je 3acejad Ha Calypo
nexcrposuu arap (Topnak), Cabypo MaaTo3HM arap (Topaax), ABe eKCrepuMEeHTaIHE
MoIore HacTajie MoaubuKoBareM cactasa crangapasor Calypo AeKCTpPO3HOTr arapa
nox paxHuM HasuboM SA-2 n SA-3 (Topnak), Cabypo-xiopampennkon arap (Bio-
merieux, dpaniycka), Cabypo-xiopambennkon arap (Himedia, MHmuja), riykoso nemn-
ToHcku arap (ca nentonom Himedia, Muauja) u Cabypo EMOHC nexcTposHu arap ca
xopamdeHnKoIoM M uuKIoxekcumunoM (Biolife, Mtanuja). Kpurepujymu 3a oueny
VCTIMTUBAHMX MOUIOrA YCTAHOBLEHU Cy Ha OCHOBY MO3HATE MOPQOIOTHjE KOjy cojeBM
nepMaToduTa nokasyjy Ha Mukobuorckom arapy (Mycosel, Oxoid, Benuxa bpuranuja)
M Ha OCHOBY K/byua 3a MAeHTHdUKaUMjy [busa.

Mopdonoruja kononuja Trichophyton mentagrophytes (T. mentagrophytes) buna
je yHHdOpMHA Ha CBUM MOIOraMa, J10K je Mopdosornja Trichophyton rubrum (T. ru-
brum) u Microsporum canis (M. canis) BALIE 3aBUCKJIA O BPCTE NMOAJIOTE HEro Oi Co-
ja. Kononuje E. floccosum cy Gune TUNHYHE M YHU(DOPMHE HA CBUM MCIUTMBAHUM
rMoanoramMa, Kao ¥ KOHTponHu cojesu Trichophyton schoenleinii (T. schoenleinii) wn
Trichophyton soudanense (T. soudanense). ExcriepuMeHTanHa nomajtora SA-3 noxasaia
je Hajbose pesyarare y uaeHTUdUKaUMju aepmaropura y 0BOj CTyaMju. Makpockori-
CKa ¥ MUKpOCKOTCKa Mopdonoruja aepmatodyra Ha 0Boj MOMTO3M HajBULLE ONrosapa
MOPGONOryjM OBMX [bMBA Ha CTAHIAPAHUM TOLIOraMa y KOjuMa ce Kao I1aBHa KoM-
[IOHEHTa Haja3¥ MUKONOLWKW menTtoH. Cabypo mexcrposuu arap (Topnak), koju ce
jJocaa y HAlLioj 3eMJbM KOPUCTHO 3a TIPUMApHY M30M1aLujy AepMmaropuTa, MOxe ce
KOPUCTUTU y UacHTHbUKAUMM M. canis jep nOTIIOMaxe NpPOAYKLMjY MAaKPOKOHMAHKjA
Beh y mpsoj Henesbu uHkyGauuje. Ha csum nomtorama T. mentagrophytes ce MOXe
JMjarHOCTMKOBATU HAKOH 7 JlaHa, fOK je 33 MAEHTU(MKALM]Y OCTAIMX BPCTA AEPMATO-
¢duTa norpebHo Bulue ox 14 gaHa.
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