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Fungi in carpeting and furniture dust

G. SCHOBER

Departunent of Dermatology, Urecht State: University. The Netherbaneds

The qualitative and  quantitative species composition of fungi in carpets and uphol-
stered furniture dust found in the Bving-rooms of nine Dutch dwellings was examined

in o pilot study. Numbers of spores of xerophilic fungi did not differ in dust removed

from carpeting and upholstery, Spores of hydrophilic species were found 1o be more

predominant on floors (22 < 0.05) whercas meso-hyverophilic spores largehy dominated
by allergologically relevant Penzcrflinm species, were significandy more abundant in dust
taken from vegutarly used furniture (2 < 0,05, Owr vesults indicate that growth
conditions tor fungi in the micro-habitas of furniure difter frone those - carpeting
No statistically significant differences in nwmber ot viable sporves have heen found an
saniples taken from: ground-floor level compared with those taken frome Tse o Srd Hoor
level of dwellings, From this study, the need tor a0 miero-topographic analvsis of the
fungal Hora in the haman enviconment has become apparent. Etlicient allergological

home sanitation i dwellings of allergic patients vequires detadled data about the

colonization of the various micro-habitus by allergenie fungt.
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A variety ol fungal species are known o as
sources of allergens (9). Ten o 329 of all
asthmatics  are sensitive to lungal  allergens

hable (o be encountered both outdoors and in
).

home sanitation, as advocated, includes avoid-

the  home  cnvironment Allergological
ance measures that aim at reducing the fungal
flora by lowering the humidity inside dwellings
or by chemical extermination (18). Xerophilic
and meso-hygrophilic species of the genera As-
peredlius and Penicillinm are considered 1o con-
stitute house dust inhabitants (2). These fungi
are able 10 grow and to sporulate helow rela-
five humidities (RI) ol 80% (xerophilic) or
from 80% to 90% R (meso-hyvgrophilic). In
addition, diaspores of allochthonic fungi pene-
trate the home together with the fresh i,
During  frost-free periods,  mdoor
spores, especially of Cladosporium and Alternaria,
found in the

constitute 25% of the numbers

levels  of

outside air (19, The majority: of these fungi
are unable o propagate under normally dry
domestic conditions, but in damp  buildings
they colonize the more hvgroscopie materials
(0. M and

load of the atopie patient. A pilot study was

contribute towards the allergenic

started to examine the qualitative and quann-
tative aspects of the species composition  in
carpeting and upholstered furniture dust taken

from the living-rooms of nine Dutch dwellings.

MATERIAL AND METHODS

Experiments were conducted in nine living-rooms
of dwellings in the city and the surroundings of
Utreche (The Netherlands) during late summer.

voms were situated on the ground-

Four living-
floor level of tenement houses, whereas the re-
maining rooms were located on the Tst to Srd floor

of tenements. All these dwellings were considered
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Table |

Fungal taxa found on carpeting and furnitaee in living-roons

floors in 9 dwellings

Taxa Carpeting  Furniture

Nerophilie species

Aspergiliug plawcas wroup t '

Asprrgilhes yestrictins gronp + )

A octoacens Wilhelin ' -

A sydoeedd Thom & Clirch t

A eersicolor 'Uivabosehi } t

Iallemea sebi von Arx l +
Meso-hygrophilic species

A flavipes Thom & Chuareh - )

A niger Nan Tieghem )

A terrens Thom l

Mucor Micheli ex Fries - |

enicillinm heeicompaction Dicrks [ ¢

P elrysogenim Thom i )
Hydrophilic species

Mternaria Nees ox Wallroth t +

Cladosporann Link ex Fries ] }

Rhizapus stolontfer Vindner t -
No. laxa 13 1o

to constitute “dry” homes without amy sign of

dampness problems ormould damage.

Sampling of carpeting and  lurniture dust
was performed using heat sterilized bags and a
vacuum-cleaner (Hoover 2907 A) for at leas
10 min (>

analysis was  perlormed in - duplicate with

1 min/m’ surface arca). lungal

dilution plate method (2, 12). By adding 40 %
sucrose to malt agar media, the plates were
adjusted o a water-activity (aw) ol 0.94 (17).
Fine dust (0.02 ¢} was suspended in 1ol
distlled water. In addition to this stock solu-
ton, dilutions of 1:8 and 1:64 were plated.
FFungi were identilied using dilferent literature

sources (13

, 14, 15). Results were expressed as
numbers of dispores/g dust and /m” surlace
arca. For statstical analysis, the non-paramet-
ric Wilcoxon rank sum test was applied (4) at

a 5% confidence level.

RESULTS

T'he number of fungal species in carpet dust
was Jound to be higher than that from uphol-
stered furniture (Table 1),

Pronounced dillerences existed in the fungal
flora of the dwellings studied. Aspergillus eersico-
lor and one or more speeics of the Ao restriclus-

and A, glawcus groups were present on o all

Table 2

Median and ringe ol fungi/g dnst analysed from carpeting and upholstered furniture in living-rooms onground-floor level

(n -

1. Ist o Sed floor living-rooms (»

) and in ol Hiving-rooms (v 9)

Fungal species:
xerophitic
meso-hygrophlic
hydrophilic

mycelia sterila

Ground-lloor

median range

21,1 (2.8-215.9)
0.6 ( 0-h.1)
BIN (7.9-241.8)
343 (1.2-112.6)

Carpeting Numbers/g dust

1-3rd (loor All rooms

median range median range
1.0 (2.0-12.8) 1.4 (2.0-285.0)

0 ( 0-3.2) 0.3 { 0-h.1)
8.1 (3.0-98.8) 22.3 (3.0-2:41.8)
3.0 (F.2-116.9 29.8 (1.2-116.9)

Fungal species:
xerophilic
meso-hygrophilic
hydrophilic

mycelia stevila

Ground-floor

maedian range
59.1 (13.0- 99.6)
220 ( 1.0-155.0)
2.0 (1.2- 21.6)

6.9 ( 0.6- 12.0)

Farniture Numbers/g dust

[=3rd oor All rooms

median range median ringe
7. (0.3-25.0) 16.6 (0.3 99.6)
17.0 ( 0=-53.1 17.0 ( 0-155.0)
5.9 (2.0-14.6) 4.0 (1.2- 21.6)
6.8 (0.3-10.8) 6.8 (0.3- 12.0)
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floors and most Turnitare. Penzeilliom brevicom-
pactum series was identified on furniture inall
homes, but only in two {loor dust samples.
Cladosporium  spp. appeared on all floors and
furniture, Alternaria spp. appearcd i all homes
but one.

The number ol spores of xerophilic, meso-
hygrophilic and  hydrophilic species i dust
from carpeting or (rom upholstered  furniture
did not significantly differ statistically when
comparing samples of ground-floor dust with
that ol Ist to 3rd loor rooms (Tables T and
2). However, when comparing the duse found
in all mine living-rooms in carpeting and in
upholstered fwmniture, the numbers ol spores
ol hvdrophilic genera/g dust were significantdy
more prominent on floors (P < 0.05), whercas
were  significantly
0.05)

(‘Table 2). By comparing the estimated num-

meso-hygrophilic spores

more abundant in furniture dust (7 <

bers ol diaspores/m® (Table 3), a pronounced

dilference was observed  for the meso-hygro-

philic species: in furniture dust the number of

viable spores was significanty higher than the
number of spores found in dust [rom carpeting
(P < 0.05). The majority of these meso-hygro-

(474

philic spores (> 959%) belonged to the Pen-
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weillium series, whereas other meso-hygrophilic

species had only a Tow occurrence rate.

DISCUSSION

ol xerophilic species of
all

homes conlirms the carlier findings ol studies

The general occurrence

the oA gdlavcus and AL restrictns groups in

made with floor, bed and furnitare dust (5,
12, 10).

Nerophilic fungi, c.g. Adspergdius. have been
reported o appear on o a constant level in
dwellings throughout the vear (8). whereas the
presence of allochthonic moulds (meso-hygro-
philic and hydrophilic species) inside dwellings
depends strongly on seasonal inlluences. How-
cver. some meso-hyvarophilic: Peniedlivm species
ave also commonly  detectable in o dwellings
throughout the vear (7. 8). The results of our
studies demonstrate that v regularly used fur-
niture, primarvily cspergillus and Penicillion spe-
cies e commonly encountered  as suspected
cavlier (21). The results show that turniture
should be regarded as a major source of meso-
hygrophilic Pencedllion spores, e spores of

Penicidlivn brevicompactune. "These [ungt are

known to contain  allergenic  properties  (3).
g |

Table 3

Median and range of fungiZn analvsed from carpeting and fuminee in living-room floors on- ground-tfloor (24,

Noor living-rooms (2 =

Ixt 1o Srd

5y and in all living-rooms {# ')

Ground-floor
medim ringe

FFungal species:

xerophilic 207 (16.9-609.5)
neso-hygrophilic 0.5 (0= 12.9)
hydrophilic 58.5 (H1h=226.2)
mveelia sterila 27.6 (9.9-328.9

Carpeting Numbers/m’

1-Sed Noor Al rooms

medhian range median

range

6.2 (0.3-16.0) 16,0 (0. 3-650.5)
0 ( 0-1.9) 0.4 (

(2.0 (L 1-03.2) 515 (1 1-226.2)

.0 (0.2-36.5) 17.6 (022328 9)

Ground {loor

median range
Fungal species:
xerophilic 49.6 (18.5-143.3)
meso-hyvgrophilic A8.6 ( L6-129.1)
hydrophilic 1.8 ( 10-248.0
myeelia stertla 5.8 ( 0.5-103.6)

Furniture Numbers/m

1-3rd toor All rooims

median ratge medim range

. (0.3-118.3) 18.5 (0.53-143.3)
39 C0-80.6) 52,1 ¢ 0-129.1)
9.1 (3.0=18.%) 3.0 (1.0-238.1H
1023 (0.3-32.2) 6.7 (0.3 103.6)
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Results indicate that the growth conditions ol
fungi in the micro-habitats m fumiare differ
from those in carpeung.

The development of fungi is known to de-
pend primarily upon the availability of water.
However, a strong correlation between relative
humidity and prevalence of fungi in bedroors
has also been reported (20), indicating ihe
importance of “damp”™ lving conditions tor
rapid fungal growth.

However, the different distvibution of hydro-
philic and meso-hygrophilic fungt in dust from
carpeting and furniture in this stady ol “dry”
homes can be considered to be the result of a
difference in moisture availability of the sites.

Comparcd with the elimate existing in car-
peting on floors, the climate in upholstered

furniture 15 known to be drver and closer
related to the room chimate (2). However, reg-
ular use ol furniture increases  the moisture
level in the upholstery as a result of the addi-
tional moisture produced by the user. Presum-

ably, upholstered furniture is a specilic bio-

tope,  with  fluctuating  temperatare  and
humidity conditions which reduce hydrophilic
species. Turther rescarch on the temperatare
and humidity relationships in biotopes should
tollow.

Ground-flaor level rooms are usually more
humid than those situated at higher levels,
Beneficial effects of this additonal humidity on
the population  development of  allergen-pro-
ducing house dust mites have been reported

(1. Beneficial effeets on fungi might also be

expected (11). For that reason, the numbers of

fungal spores of xcrophilic, meso-hygrophilic
and hydrophilic, as well as the wwotal numnbers

ol spores on ground-floor levels have been

comparced with those found on higher {loor

levels, However, no staustically significant dif-

ferences i numbers could be  found, even

though in many cases medians of numbers of

spores sampled on the ground-floor level were
obviously higher,

Trom this study, the nced for a micro-
topographic analysis of the fungal flora in the
himman environment has become apparent. As
many isolated fungi belong to taxa known to

be allergen producers (2, 3), cfficient santta-

ton in dwellings of allergic patients requires
detailed information on the colonization of the
various
Dust

scems necessary o sample fungl actually pre-

nicro-habitats by allergenic tungt.

sampling by using a vacuum-cleancr
sent in dwellings. Tt scems tmportant (o dis-
tinguish hetween xervophilic, meso-hvgrophylic
and hydrophilic species, which have ditferent
ecological requirements. Allergological impor-
tant Tungal taxa can be overlooked, if only a
routine swrvey is performed by way of sedi-

mentation agar or volunmetrie air sampling).
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