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Isolation of Dermatophytes from House Dust
Kyung Jae Chung and Jae Bok Jun

Department of Dermatology, Kyungpook National University School of Medicine
Taegu, Korea

Background: Dermatophytosis is usually caused by a contact of the skin with the infective
particles in the environment.

Objective: To investigate the extent and severity of environmental contamination by dermatophytes.

Method: In addition to physical examination on the residents of 46 families in a rural town in
Kyungpook Province, clinical material and house dust samples were cultivated for dermatophytes.

Results: Among 114 persons from the 46 families, dermatophytosis was detected in 33
persons(28.9%). The most frequent clinical type was tinca pedis. Trichophyton rubrum and T.
mentagrophytes were etiologic agents.

In 22 families (47.8%), T. rubrum (16 families, 34.8%) and T. mentagrophytes (6 families, 13.
0%) were isolated from the skin lesions. The remaining 24 families (52.2%) were free from
dermatophytosis.

T. rubrum was detected in the house dust samples from 40(86.9%) of the 46 families, with a
density of 34.0 colonies/g, the highest among isolates.; T. mentagrophytes, from 32(69.6%);
Microsporum canis, from 1(0.2%); 3(6.5%) were without any dermatophytes.

T. rubrum was isolated from the house dust of 15(93.7%) out of 16 families having tinea
patients infected with the same fungus, and T. mentagrophytes in 5(83.3%) out of 6. Each case
was frequently detected together with other dermatophytes.

T. mentagrophytes subtypes were isolated from house dust singly in 19(41.3%), and in twos
and threes in 13(28.3%) of the 46 families. Even in the families of the patient(s) with the fungus,
the subtypes were not always identical with those from house dust.

In a mating study with a total of 210 strains of T. mentagrophytes, 130 out of 136 (including 6
indeterminate) strains of granulosum-asteroides form tumed out to be Arthroderma
vanbreuseghemii” —" . But all the 70 strains of the powdery, persicolor and downy forms that
showed strong sexual stimulation by tester strains, were "+ .

Conclusion: House dust was extensively and markedly contaminated by dermatophytes in a
rural town. Further study is needed to evaluate the distribution of mating types of the members
of T. mentagrophytes complex in a clinical setting.
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Fig. 1. Numerous asci containing 8 ascospores
each (Lactophenol cotton blue stain, original mag-
nification, *1,000).

Fig. 3. The colonies of T. mentagrophytes com-
plex cultivated from house dust (on PDAC media).
A solid arrow indicates the granulosum-asteroides
form; an open arrow, the downy form; an asterisk,
the powdery form.
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Fig. 2. The colonies of T. rubrum cultivated from
house dust.

Fig. 4 The colonies of M. canis cultivated from
house dust.
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Table 1. Distribution of dermatophytosis and
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Table 2. Distribution of family by dermatophytes
isolated from dwellers and house dust

Dermatophytes No. of positive family

ctiologic agents* isolate dwellers(%)* house dust(%)*
Dermato- a » Conta- Nega- Total Lo ) L)
phytosis minant tive (%) T. mentagrophytes 6(13.0) 32(69.6)
i - persicolor 2( 4.3) 7(15.2)
Tinea pedis 18 9 3 1 31(83.8) powdery 3( 6.5) 11(20.3)
Tinea unguium 3 0 1 0 4(10.8) gf::;lr?}sigg 0( 0.0) 23(50.0)

Tinea manus 1 1 0 0 2(54

( c) downy 3( 6.5) 7(15.2)
220G A 10 3T M. canis 0( 0.0 1( 0.2
Towl(%) 595y 27.0) (108) 2.7) (100.0) ,( ) (402
No dermatophytes  24°(52.2) 3( 6.5)

* Etiologic agen were confirmed by 3 con-
secutive cultures from skin lesions. a: TR: T. rubm
b: TM: T. mentagrophytes c: Two persons had
tinca pedis et unguium and another two had tinea
pedis et manus. So the real number of persons with
dermatophytosis was 34,

* %= No. of positive family % 100
Total No. of family

a: Two families are included in which one member
each showed KOH(+) but contaminants grown.

Table 3. Distribution of family according to the relationship between dermatophytes from dwellers and

those from house dust*

No. of positive family

Etiologic fungi Isolates from dust b/a(%) c/a(%)
dwellers house dust
TR only 8
TR TR+TM 16 7 15/16(93.7) 8/16(50.0)
T™ only
T™M only 1
TM+TR 3
™ TM+TR+MC 6 1 5/ 6(83.3) 5/ 6(83.3)
' TR only 1
None 3 3
TR only 18
None TR+TM 24 18 3/24(12.5) 21/24(87.5)
T™ only 1
Total 46

*TR: T. rubrum; TM: T. mentagrophytes; MC: M. cnais a: number of patient's house dust sample b:
number of house dust sample from which etiologic fungus was isolated c: number of house dust sample

from which other fungi than etiologic one were isolated.
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Table 4. Density of dermatophytes in house dust Table 6. Distribution of family by total number
of subtype of T. mentagrophytes isolated from
Dermatophytes No. of Total No. Density* house dust
g p ensity
isolate family of colony )
No. of subtype No. of family(%)
T. rubrum 40 1,360 34.0
T. mentagrophytes 32 210 6.6 0 14(30.4)
perSiODlol' 7 21 3.0 1 19(41_3}
powdery 11 41 37
granulosum 18 2 10(21.7)
-asteroides o & 3 3( 6.6)
downy 7 12 1.7
M. canis 1 21 21.0 Tow! 46000
. Total number of colony isolated -
* Density = o ber of famimily showing Table 7. Distribution of family by combination
that particular fungus. of subtype of T. mentagrophytes isolated from
house dust

No. of Combination of

Table 5. Distribution of family by total number of b bivoe* No. of family
T. rubrum colony isolated from house dust acco- subtype Sublype
rding to the presence of patient infected by that GA 12
fungus 1 PO 3
No. of family DO 4
No. of colony : -
with Pt* (%) without Pt.*(%) Total 19
0 o( 0.0) 7( 23.4) GA+PO 3
i 2 GA+PE 4
1-10 6( 37.5) 12( 40.0) GA+DO 1
11-20 4( 25.0) 4( 13.3) PO+DO 2
21-30 3( 18.7) 2( 6.7) Tomal o
31-40 1( 6.3) 4( 13.3) :
GA+PO

41 < 2( 12.5) 1( 6.3) 3 e

Total 16(100.0) 30(100.0) o 3

*GA: granulosum-asteroides form; PO: powdery

& s L
Yy form DO: downy form; PE: persicolor form.
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Table 8. Dermatophytes and their total number of colonies isolated from skin lesions and house dust of
the patients infected with 7, mentagrophytes*

T™ from Pt. No. of colony of fungi from dust
FRnrly AV GR PO PE DO = TR MC
,GR PO PE DO
I 1 + 0 0 0 0 20 0
I 2 + v 9 0 2 0 10 0
m 3 + % \% 0 4 0 2 30 0
4 + v
v 5 + s 9 24 0 16 3 0
6 + v
7 + v 0 2 0 0 0
Vi 8 + v 0 2 1 1 49 21
9 + v

* Pt: patient; AV: mating type of A. vanbreuseghemii; TM: T. mentagrophytes TR: T. rubrum; MC: M.
canis GR: granulosum-asteroides form; PO: powdery form; PE: persicolor form; DO: downy form.

Table 9. Mating type of A. vanbreuseghemii determined with all 210 strains of T, mentagrophytes from
house dust

mi‘;‘:;’é‘:zpﬁ;; + (;') mnbrmeghemj‘ = Indeterminate(%) Total(%)
GR o( 0.0) 130(95.6) 6( 4.4) 136(100.0)

PO 41(100.0) 0( 0.0) 0( 0.0) 41(100.0)

PE 19( 90.5) 0( 0.0) 2( 9.5) 21(100.0)

DO 10( 83.3) 0( 0.0) 2(16.7) 12(100.0)
Total(%) 70( 33.3) 130(61.9) 10( 4.8) 210(100.0)

* GR: granulosum-asteroides form; PO: powdery form; PE: persicolor form; DO: downy form.
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