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Fungi in carpeting and furniture dust
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:\ \ a r i c ly of funoal species arc kniiwn as (uiisidi- air (19). 'I'lu- nia|(iriiy nl llu-sr huioi

sources of allcrm'iis (9). 1 en lo 3 2 / r ol all arc unable lo propagale unde r normally dry

asdinial i is arc .scnsili\'c to fungal allci'gcns donu'slic coiulilions, hul in dau ip buildings

liable lo be curoun tc rcd bolh ouldoois and ui ihcy colonize llic more hygroscopic niaicrials

die lionK- cnx irouuicul (!>). .-Mlrrgologii al (6. 9) and ((iniiibuu- lowards die allcrgenic

lioinc sanitat ion, as advocated, i iuhidcs a\()i(l- load of the atopic palictit. .A pilot study was

au(c ntcasitres that aim at rcducitig llu- fungal started to I'xauiinc the i iual i tat i \e and quanl i -

lloia \>\ lowi'ting the linniidity inside dwellings ta t i \ e aspects i)i' the s|)ecics cotiiposilioti in

or bv <hctni<al extcrtttitiatiou (18). Xerophthc (a rpe l ing and upholstered lu in t ture dnsi taken

atul nieso-hygro|)hilic species ol the genera ,l.i- frotn the li\ ing-rooms ol' nine Outch iKvellitigs.

/invi/liis and /'niid/liiim are considered to cou-

stitute house dtist inhabi tants (2). •riiese lutigt ^ , ^. , . , , ,^, ^ ,

a ic able to grow and to sporitlate below rela-

tive luunidit ies (RM) i-ii S()'}'o (xerophilic) or l'",xpcritnents wete cotuitu ted iti tiitie li\ ing-rootns

ftottt HO'/ci to !)()'/(i R l l (tiieso-hygrophilic). hi of dwellitigs in t h e ( i t \ ' and the sur roundings of

additioti , diaspores oi allochthonic futigi pene- Utteclu (The Netlierlands) i lutuig latr sumnier .

trate the hottte together with the IVesh ait\ l'"()tir li\ ing-rooms were situated on the groiuul-

Du t iug frost-free periods, indoor levels of lloor le\el o[' tenetiieut liousi-s. wheteas the re-

spoies, es|)ecially of C.latldsporiiun and Allmiaria, niaittitig rootns were KH ated oti the 1st to ' i rd lloor

consti tute 'l'ri"/o of the lutnibers fovttui in the of tenements . All these dwellings were considered
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-|-.,l,l,. I S;un])ling of (a rpc l ing anti lurtiiuire dusl

, ,. . was perforiiied usitig heal slerili/.ed bags and a
I l i n e a l l a x a l o i i n d o n ( a r p e t i i i L ; a n i l l u r m l i i f e i n I n i n t ; r o o m '

lldois in ') ilw(llinKs vaeuuin-cleaner (Hoover 2907 A) for at leasl
7. : 7 - 1" iiiiu ( > 1 iii in/ni .sutfa<e area) , fungal

4 . i x a ( . a r p e t i n i ; I ' m n i l n i e ^ ' '

analysis was petforniecl in duplicate wilh a
''l"!''r"//Lw"/«H''Hi M'oii ) I I dilutioti plate method (2, 12). By adding 4 0 %
-{t/invilliit ir\hiiiu\ "I'oiip I I s u e r c j s e t o m a l l a g a r i i i e d i a , t h e p l a t e s w e r e

.1 iii-lnninn W'illiilin i - a d j u s t e d l o a w a l e r - a e l i \ ' i l y ( a w ) o f 0 . 9 4 ( 1 7 ) .

''I ''.I"/"""' I'liom cV cl i i i i r l i I ' | , ' j | , ( . (iiij^i ( 0 . 0 2 g ) w a s s u s p e i i d c ' d in I n i l

• ' ' " " " " " II-I'"'•I " I I d i s l i l l e d w a t e r . I n a d d i t i o n t o t h i s . s toek s o l u -
Wdtlnmti u-lii \'on .'\i'\ i t

lion, dilutions of 1:8 and 1:()4 were |)laled.

Meso-liyKicipliilii spi'< ies I 'u i ig i wc'fe ldc'tililicxi u s i t i g d i l l e r e t i l l i t e r a t u r e

.1, //«/'(>> I'liiiiii S- C h n n h i s o u r c e s ( L ) , 14 , I.')). R e s u l l s w e r e e .xpressed as

.1 ;»i'('; \ .111 I iei;lieMi I - n t i t i i b e r s of d i s ] ) o r e s / g d u s l a n d /m~ s u r l a c e

. 1 . lirrein ' r i i o i n i , . • • i i • .1

, , ^.. I ,. . . . a t e a . l ' o r s a t t s l i e a a n a l y s i s , t h e i i o n - p a r a n i e l -
Mllfor Mlehell ex I'ries - I ; ' I
iV,,,,ittn,,,i l,,,-riaim/,,,,i,,n, Dieiks . , rie Wileoxon rauk sum test was applied ('!) al
/', (7/i')'i(/j,'('i;jjm 4'hoiii i I a .') % eotilideiiee level.

I 1 yi l i ' o j j ln l i i s p e c i e s

.[tlnimri,, ,\V,'s ex W.illn.lli I . R l v S U L ' I ' S
(.tadiispiiiiinii I . i n k e x I ' V l e s I \

iihiziipin ^inliiiii/n l.indiHT I - ' T l u ' i u i t i i l ) c - r o f f u n g a l s p e c i e s i n c a r p e t d u s l

p.̂,̂^ 11̂ .I I ; 1,1 was fotitui lo be higher ihan that frotn uphol-

sleretl lurii i ture (Table I).

Pronotineed dillerc:tiees existed in the fungal

Hot a of the dwi-llings siudied. /{sjiergillus rersico-

lo eonslilute " d r y " homes wilhoiit any sign of lor and one or more speeies ol the A. restrietus-

dai t ipnessproble i t t sor tnoitldclatnage. and A. glaucus groups were present on all
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(;/ - 4 ) . I s l l o '.'m\ 11 • l i v i n g r c M i i n s (;/ 5) a n d i n a l l l i v i n i ; - l ' o o n i s (n [))

C a i ' i H i i n H N i i n i l j e i - s / i ; d i i s l

( ; i - , , i i n d - l l o n i ' l - : i r d 11 • .'Ml I ' n o m s

m e d i a n r . n i H e m e d i a n r a n n e m e d i a n r a n i ; e
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lanKe

.i i- ' i^.d)
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.0-14.(1)

.:i-i(i.fi)

(ir.iiind-tlo.ii' l-:ir(i II ' .'Ml r

m e d i a n r a i i ^ e m e d i a n rani^e m e d i a n ranL;e

l'uiiLjal sp<M les:

xe roph i l i i . '>9I ( i : i . ( l ' 99. ( ) ) 7.1 ((l.:i-'2.').(l) l(i.(>

nieso- l iy t ; ro i ) ln l i ( ' 22.(1 ( 1 .0-I .''i.'i.O) 17.(1 ( O-.S.'i.'l) 17 .0 ( O-I.S.'i.C
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Hoots and most furniture. Prniiilluiiii hrcvicom-

/iniiiiiii series was identilled ou lurnt lure iti all

homes, but only in two lloor dttst sattiples.

Cldddsjioiium spp. appeatx-d on all lloors and

lurn i lu ie . Altrniaiia spp. appeared m all homes

but one.

'l'lie tut tnber of spot-es of .xcrophilic . tueso-

hygrophilic atul liydiDijliilic species iti dust

Irottt (-at-|3etitig or It-oin upholstered hit t i t ture

did not sigtiiluantK' differ statistically wheti

compat i t ig satn])les o{ ground-l loor dust with

that of 1st to .'ird lloor rootiis (Tables 1 atid

2). I lowever, wlieti cotiipariug tin- dust foutid

iti all nine li\ ing-roouis in ca tpe l ing atid iti

upholstetx'd fuitiitttre. the nittiibets of spotvs

of hydrophilic getu ' ta /g dust were s igni luant ly

tnore pt-otnitietit oti lloors [P < ().().'')), wheteas

uieso-hygrophilic spori's were sigtiiftcantly

more abut idaut tu luriittitre dttst ( / ' < O.Ofi)

(Table 2). By conipa t ing the estnnated luttii-

bers of (lias|)ores/nr (Table 3), a ptottouticcd

diffeiiMue was obsers'cd lot- the ineso-hygro-

pliilic species: iti Ittttttttn-e tliist the ttutnbet- ol

\-iable spores was s igniruant ly higher than the

titunbet- of sjjot-cs fotttul iti ditst IVom cat-petitig

( / ' < O.O."!). T h e tnajoiity of these nieso-hygt-o-

philic spores (>!).')/<>) belotiged to the Pcri-

ifilliiun sertes, whet-eas otliet- uieso-hygrophthc

sprcics had only a low occutrenci ' rate.

DISCUSSION

The gc'tieral occvtrreiu'e of xet-opliilic species of
the .1. i;/aiuiis atid .1. )rsliii/ii\ giciups in all

homes conrutiis the eatliei- fuuliugs of studies

made with lloot\ bed atid lutMitturc dust (5.

12. Hi).

Xet-ophilic fungi, e.g. Aspi-ri^i/liis. UAW been

repoited to appear on a constant lewl in

dwellings tlirougho\it the year (!i), whereas the

ptesetice of allochlhonic tiioulds (uieso-hygi-o-

philic atid hydt-ophilic species) inside dwellings

depends strongly ou seasonal uil luences. How-

e\('t-. sonic tiieso-hygt-ophihc Pnncilhuin spectes

ate also conitnotily detectable iti dwellings

tht-otighoitt the ycat- (7, 8). The testdls oi out-

studies detnotist tatc that in tegulat ly used lut-

uiture. pt-imat-ily .Ix/ini^illiis atid I'ninilliiun s\ic-

(ies are conitnouly euiout i le red as suspected

i-atlier (21). The resttlls show that lurnitut-e

should be regarded as a tiiajor source ol nieso-

Ingrophil ic Pi-iuiilliuin s]5ot-es. i.e. spores ol'

Pctiicilliuiii hicvicoin/xicliiin. T h e s e l u t i g i a t -c

ktiowti to contatii allet-getitc pt-opeiiies {3).

l i a i i a n d i a n i ; c c i T l n i i i ; i / n i a n a l v s c i l l i d i i i ( . i r p r l i i i t ; a m i l i n n i l n i r i n l i \ i n ! ; - n H i n i I l i u n s i i n t ; r ( m i u l - l l c M i r [ i i l l . I M l i i a r

l l d o r l i v i n i ; - r ( i n M i s ( « = i t ) a n d i n a l l l i \ i i i t ; - R ) o n i s ( ; ; ' • )

t n n , L ; a l s p e c i e s :

i n \ i ( ' l i a s l e r i l a

( I ) - 1 2 . f l )

l i n L ; N i i i n l x T s / n i

( 0 - I.Ti)

( l . l -< ) ; l ,2 )

(0.2-."ili.."0

.Ml K.Oll lS

nu-ilian rani;e

1(1.0 (0.:>-(i."i!l..'))

O.'l ( ( I - 12..'))

.Sl..''i ( I . I 22().2)

17.li ((l.2-:i28.<l')

l'nnL;al spc t i c s :

l i y d m p l n l u

n n t r l i a slfril.i

{ i rdn i ld llddr

U'dian iaiit;c

ii'i.ii (in.."i-ii:>.:>)

•lil.d ( I).I.-1211.1)

l i i i n i u n c N n n i b c r s ' in

1-ard llddi-

nu-tlian ranL;i'

11.2 ((l . :)-l I H .

.")2.l ( ()-iiO.()

'1.1 ( :! .o-i! i . : i

10.:! ((i .:)-:i2.2

;\ll l-ddllis

m e d i a n l a n ^ c

l!i..i ((I.a--M:i.:i)

.52.1 ( (1-129.1)

:!.o (i.()-2:>ivO)

(1.7 (0.:!- lO.i.d)
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Results indi ialc that the growth coiidiltons ol

fungi it! the niicro-habitals iti I'uruiiut-c differ

I'l'oiii ihose it! carpeting.

'l"he dc\'clopnHMil ol lungi is known lo dv-

pend primariK' upon the availabihl) ' ol water.

Flowcver. a strong cori'elatton belvv(^(;ji |-elati\'c

luunidity and prcvalcticc of luugi tti l:)cdrooins

has also liefii reported (20), indicaiiiig the

importatici- ol' "da i r ip" livitig conditions for

raptd lungal growth.

However, the dil'lerent distribution of hydro-

philic and mcso-hygt-ophilie lungi m clusl troni

carpr t ing and lurni turc in this sttidy ol' "di-y''

lioincs can be considered to be the tcsult ol a

dilfcrcncc in nioisiurc a\'ailability of the sites.

(Jouiparcd wtUi the chtnatc cxisling ui (ar-

]H;Ung oti lloors, ihc (ini)alc in tipholstci'crl

lui-nititrc ts known to be ch-yct- and closer

fclalcd to ihc rootii clnnatc (2). However , rcg-

tilar use ol (lu'iiiturc uici'cascs the moisture

lcv(_-l in the upliolstcry as a result ol tlic addi-

tional moisture produced l.)y ihc user. Pt-esutit-

ably, upholstered furniture is a specillc bio-

lope, wilh l lucluating Uuupcraturc arid

humidity coiulitions which reduce hydrophilic

species. V'urthcr research on ihc tcni|ici-aturc

and liuniitlily rclationshijjs in biotopcs should

follow.

Groutid-lloor level rooms arc usually lnorc

humid than those situated at higher lc\cls .

Bciicllcial clk'cts of this addittunal luiinidtly on

the |.)()pulalion <lc\'i'loptncnt ol allcrgcti-pro-

ducing house dust tiittcs ha\'(' been rcporletl

(1). l^eneluial cITciis on lungi uiighl also be

cx|.H'ctcd (11). I'or thai reason, the numbers ol

I'uugal spores of xcrophili(\ lneso-lu'grophilic

and liydt'ophilii\ as well as the total t iutnbcrs

of spores on ground-lloor K^vcls have liccn

compared with those lound on litghcr lloor

levels. H(jvvc\'cr, no slatislically signiricant dil-

I'crcnccs in nuinlx.-rs could be I'outid, c\-cri

(hough in uiany cases medians ol nuinlDcrs (3l

spores samj)lc(l on the gi-ound-lloor level were

obviously higher.

]''rom this stutly, the need lot- a lnicro-

topograpliic analysis of the. fungal llora m the

human cnvir(.>nmcnt has become apparent . As

many isolalcd fungi belong to taxa ktiown to

be allergen producers (2, 3), efficient sanita-

tion 111 (.Iwcllings ol allergic patients rcc;|ttircs

detailed information on the colonization ol the

various uiicro-Uahitats by allcrgcnic lungi.

Dust sainijling b)' using a \-acuuni-clcancr

sccnis ncccssai-)' to satnplc fungi actually prc-

scni in dwclh'ngs. It sci'iiis itnpot-tanl to dis-

titiguish between xcrophilic, nicso-hygrophylic

and hydt-ophilic species, which have dil'lerent

cc:ological rcc:|uircnictits. /-Vllcrgcjlogical iuipor-

taiu lungMl laxa can be o\-crlookcxl, il only a

routine survey is pct-fottiicti (by way o( scdi-

nicntalion agar or volutiictt-ic air sani|jling).

T i l e a v i d i o r is v v i y i^ratel i i l in M i , <• • U ' a l s u l i tur r i i r -

r e ( l i \ i s l l " ' l''.»i;lisU \ i i ;u iusev i | ) l a n d n> d i e S i i e l i i i uK M i n i -

h id loKise l i O n d e r / . i e k , I j l r e e l i i . T U e N r l l l e i i i u i i l s . (or li-

n a i i e i a l s i i p p o n .
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