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tenuis, A. consortiale and A. cucumerina) as the
most f requent ly found in Kansas. Calvo et  a l .  (4)
isolated gravimetr ical ly in a cul ture medium six spe-
cies occuring in the atmosphere of Barcelona (A. alter-
nata, A. chartarum, A. saponariae, A. oleracea, A.
tenuissima and A. consortialis) and reported their
var iat ion dur ing two years of  sampl ing.  Snel ler  et  a l .
(24) studied the annual variation oî Alternaria in Ari-
zona for a period of 20 years and found the smallest
number of spores between late summer and early
winter.  In a recent study on the outdoor atmosphere
of Córdoba (20), the authors identif ied six Alternaria
species (A. alternata, A. dianthi, A. radicina, A. rap-
hani and A. tenuissima) by using the two sampling
methods most f requent ly employed for th is purpose,
of  which the gravimetr ic method on a cul ture
medium proved to be the more ef f ic ient  for  the sam-
pl ing of  spores of  th is genus from air .

The aim of this work was to determine the occur-
rence of the different Alternaria species present in
var ious dwel l ings,  and establ ish theír  var iat ion
throughout 1984 in the indoor atmosphere of  homes
in Córdoba.

MATERIAL AND METHODS

Sampl ings (represent ing indoor atmosphere var ie-
t ies in Cordoba) were carr ied out bi-weekl  through-
out 1984 in fourteen different spots all over the city,
except in Augus, th is being the hol iday month when
the propietors were away from their homes.

Samples were col lected on Petr i  d ishes (O 90 mm)
containing ster i le,  broad-spectrum mycological  cul-
ture media, which were exposed to the air for 20 mi-
nutes simultaneously in three different parts of the
house (k i tchen, bathroom and bedroom).

The culture medium used consisted oÎ 2o/o Agar-
Malt  extract  and oxytetracycl ine,  the pH being
adjusted to 5.  Once exposed, the dishes were incu-
bated at 27oC for seven days, the colonies being
subsequent ly counted, isolated and ident i f ied by the
usual method in each case.

The di f ferent species were ident i f ied according to
Jo ly 's  monograph on  the  genus (16)  and the  works
by El l is  (9,  10) and Simmons (23).  Joly 's cr i ter ia of
nomenclature (16) was fol lowed.
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SUMMARY

We have studied the occurrence of Alternaria, a genus of allerge-
nic interest  in the indoor atmosphere of  14 homes in Córdoba
throughout 1984.

The sampl ing was carr ied out  by sedimentat ion on a broad-
spectrum mycological culture medium (2o/o Agar-Malt extract) in
Petri dishes. Samples were collected every lortnight in 14 homes
(three dishes per home were exposed in the lollowing rooms,
namely the kitchen, the toilet and the bedroom, tor 20 minutes)
located in different areas of the city and as much as possible
representing the various physical conditions found.

An overall oî 727 Alternaria colonies belonging to six species (A.
consortiale, A. crassa, A. dendritica, A. japonica, A. tenuis and A.
tenuissima) were detected. Some of them were proven allergenics.
They accounted for 5.2o/o ol all fungal colonies found indoors.

A. tenuis was by far the most frequently found species, followed
by A. tenuisslma (second in number) and A. consortiale (the most
cosmopol i tan) as they were the only species found in a l l  14 homes.
On the other hand, A. crassa was the least frequent of all species
collected.

We have afso determined the general variation ol Alternaria and
that of the different species found indoors throughout the year, fin-
ding a trend with the appearance of peaks towards spring and early
summer,  especia l ly  in June.
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INTRODUCTION

Alternaria Nees ex Fr. (Or. Moniliales) lives as a
saprophyte or parasite on various vegetable substra-
tes.  l t  is  usual ly found indoors on fabr ics,  c lothes or
foods such as juices and fruit, and hence its spores
are found in the air .  This genus is accounted as a
human al lergen, sporosis- inducer and an agent res-
ponsible for  hay fever and other pathologies,  as
re.ported by numerous authors,  namely Hopkins et
al. (15), Bonil la-Soto et al. (3), Caplin and Haynes (6),
Gregory (14),  Pedersen et  a l .  (21),  Gravesen (12,
13), Petersen and Sandberg (221 and Mufioz and Mar-
t in (19),  among others.

Many authors have studied the var iat ion of  the
incidence of  fungal  spores in air ,  and that of  At ter-
nar ia in part icular,  a l l  over the wor ld.  Thus, Kramer
et al .  (17) studied volumetr ical ly the var iat ion of  th is
genus for two years and reported three species (,4.
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Although the quant i tat ive study per uni t  volume
of the sampled air was not possióte, tne gravimetric
method permitted us to estimate the relàtive varia-
! ion both qual i tat ively and quant i tat ively between
indoor and outdoor occurrences. This method has
been and is st i i l  used for quant i f icat ion of  fungal
populat ions in air  by var ious authors throughout the
world:  Dransf ie ld (8),  Gravesen (11),  coi l ins-wi i l iams
et  a l .  (7 ) ,  Lumpk ins  e t  a l .  (1g) ,  Ca lvo  e t  a l .  (4 ) ,  A l_
Doory et  a l .  (1) ,  At-Tikr i t i  et  a l .  (2) ,  etc.

RESULTS

An overall totar of 72s Arternaria coronies corres-
ponding to s ix species were counted. This f igure
represented 5.2o/o of the total number of fungal
colonies isolated indoors throughout 1gg4. The
number of colonies found for each species and
their  re lat ive occurrences are l is ted in taote I  which
also shows the number of homes where each taxon
was found, both in absolute and in relat ive terms.

In fig. 1 is if lustrates the variation of the occurrence

A. cmss.tiale A. crassa A . tenuis A. tmrissira

TABLE I

TOTAL NUMBER OF COLONIES COUNTEO FROM
EACH SPECIES, RELATIVE INCIDENCE AND NUMBER

OF HOMES WHERE THEY WERE FOUND.
IN ABSOLUTE AND RELATIVE TERMS

Taxa Colonies o/o Homes o/o

A. consortiale
A. crassa
A. dendritica
A. japonica
A. tenuis
A. tenuissima
Alternaria sp. ..

14  100
9 6 4

12  86
12  86
1 4  1 0 0
1 4  1 0 0
1 7

95
25
58
59

323
164

1

1 3 . 1
3.5
8.0
8 .1

44.6
22.6
0. ' l

of each species samples in the three di f ferent rooms
during the per iod invest igated, whi le Fig.  2 repre_
sents the annual  var iat ion of  the indoor occurrence
of the genus as a whole throughout 1gg4. The
graphs in Fig.  3 ref lect  the var iat ion of  the genus in
each of  the three rooms and the indoor iÀcidence
throughout 1984.

The species identified were Alternaria consortiare
(Thùm.) Hughes, A. crassa (Sacc.) Rands, A. dendri_
fica (S. Cam.) Joly, A. Japonica yoshii, A. tenuis
Nees and A. tenuissima (Fr.) Wiltsh.

A . cmsrtiale A . crassa A. tenuis A. teruissiu
i lg colmies

A. ènùitica A. j4onica
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Fig. 1.-Number of.cof-onies of the Alternariaspecies coun_ted samptes in eacfr óiih;-ù;;'ivîl" of room (t: kitchen;il: bathroomi l i l : o"àr*ríiàuríng 1984.
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Fig. 2.-overall number of colonies of Arternaria soecie
samples found in  14 homes dur ing 1994.

A. denóitica
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outdoors in Cordoba in 1986, where the maximum
and minimum concentrat ions were detected in May
and durihg the winter, respectively. Solomon (25)
also found low incidence of indoor Alternaria during
the winter months.  However,  Gravesen (11) found
the maximum incidence ín mid-summer;  the di f fe_
rence is probabfy inf luenced by the var ious c l imates
and environmental  condi t ions.

Only two species, namely A. consortiate and A.
tenuis occurred throughout the year (Fig. 2). lt is
worth not ing that despi te i ts abundance, A. tenuis_
sima was not detected in January (the coldest
month in Córdoba), and neither was A. dendrit ica, in
October.

In general ,  there were no signi f icant di f ferences in
the variation of the occurence ol Alternaria in the
three rooms invest igated (Fig.  3) ,  a l though quant i ta_
tively, bedrooms provided concentrations weir below
those found in the rest of the rooms. A. consortiale,
A. dendritica, A. japonica and A. tenuissima were
found in s igni f icani ly lower conòentrat ions in bed-
rooms (Fig.  1) .  This was also the case with A.
tenuis, although the bedroom concentration was
more simi lar  to the bathroom and ki tchen concentra-
tions. A. crassa was the only species found at lowest
concentrat ions in k i tchens.

As can be seen from Fig. 2, all the species studied
have a definite annual variation, except îor A. den_
drit ica, the concentration of which remained within
narrower ranges. The number of  colonies found for
al l  species except th is increased signi f icani ly in
June.
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B a  th  roor
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Fig- 3.-overal l  number of Alternara colonies counted in
each of the three types of room and overal l  indoor colo-

ntes.

DtscusstoN

The Alternaria genus is a common component of
indoor aeromycoflora. In fact, as can be seen from
its annual  var iat ion (Fig.  3) ,  i t  occurs throughout the
year at high or low levels. lt accounts for S.2o/o ol
the overal l  number of  fungi  found indoor in Cór-
doba. i .e.  wel l  below the 160/o found by Gravesen (11)
in Danish homes.

A. tenuis was by far, the species most frequenily
found (44.60/o). This has been reported to occur out_
doors by Kramer et  a l .  (17) in USA, and by Calvo et
af. (4) and Nogates et al. (20) in Spain. A. tenuis_
sima was second in abundance (22.60/o). Both spe_
cies and A. consortiale could be considered the
most cosmopol i tan as they were the only ones
found in al l  fourteen sampl ing spots,  even though
the rest  were also found in high proport ions
(Table l l. A. crassa was the least abundant of all as
i t  only accounted for 3.5o/o of  the overal l  incidence
of the genus.

The annual  var iat ion of  the indoor occurrence of
Alternaria in air in Cordoba is markedly seasonal
(F ig .  3 ) ,  reach ing  min imum in  w in te r  (December  to
March) and maximum from mid-spr ing to ear ly
summer (Apr i l  to July) .  This seasonal  var iat ion is
clearly consistent with that found by the authors (20)

RESUMEN

se estudia la incidencia de Atternaria en el aire de interior oe
catorce hogares de la ciudad de Córdoba, durante el afio 19g4.

Este género ha sido citado por numerosos autores (Hopkins et
al . ,  1930; Boni l la-Soto et  at . ,  1969; Capt in and Haynes, '1970; Gre_
gory, 1973; Pedersen et al., 1976; Gravesen, tgZg, tgAt; petersen
and Sandberg,  1981; Muf ioz et  a l . ,  lggg) como alergénico humano,
productor de esporosis, responsable de estados paiecidos a la fie-
bre del heno y otras patologías.

_ vive como saprófito o parasito sobre diversos sustratos vegetales.
En el interior de los hogares es frecuente sobre fibras textilei, ropa
o alimentos como frutas, zumos, etc., esto hace que sus esporas se
encuentren con cierta frecuencia en el aire.

Para el muestreo se util izó el método de sedimentación sobre un
medio de cultivo micológico (agar extracto de malta al 20/ol de
amplio espectro, vertido sobre placas de petri. se ha muestreado
quincenalmente en catorce viviendas, exponiéndose tres ptacas en
diferentes habitaciones (cocina, aseo y dormitorio) ourante ùinte
minutos,  d ist r ibuidas por. toda ra c iudad y cubr iendo en ro-posibte
las diversas condiciones físicas.

Er propósito de este trabajo es er conocimiento de ras especiesde Alternaria que puedan encontrarse en los habitats oe inteior, racomparación de su incidencia en diferenles habitacion", y 
"i "rt"_blecimiento de ra var iación anuar de estas especies en ta atÀosrera

de interíores de la ciudad de Córdoba.
Este género es un componente habi tual  de la aeromicof lora de
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in ter ior ,  ya que aparece durante todo el  afro en unos u otros
niveles.

Se han contabilizado 725 colonias de Alternaria pertenecientes a
seis especies de este género (A. consortiale, A. crassa, A. dendri-
tica, A. japonica, A. tenuis y A. tenuissima); algunas de ellas con
probada capacidad alergizante. Estas cantidades representan el
5,2o/o del total de colonias de hongos aisladas en el interior.

A. tenuis ha sido la més abundante, destacando por su frecuen-
cia def resto de las especies. Esta especie, junto con A. tenuissima
(segunda en importancial y A. consortiale son las màs cosmopoli-
tas, pues son las únicas que se encontraron en los 14 puntos de
muestreo. A. crassa es la menos abundante de todas las especies
recolectadas.

Se ha obtenido así  mismo la f luctuación de Al ternar ia en general
y en part icular  de las di ferentes especies a lo largo de todo el  aóo
en el  inter ior  de hogares,  pudiéndose observar una tendencia gene-
ral  a unos méximos de apar ic ión en pr imavera y pr incip ios del
verano, especia lmente en el  mes de junio.

En general  no existen di ferencias s igni f icat ivas en la var iación
entre las t res habi taciones invest igadas,  aunque cuant i tat ivamente
el dormitorio presenta valores claramente inferiores al resto de las
habitaciones. En la comparación entre las habitaciones, A. consor-
tiale, A. dendritica, A. japonica y A. tenuissr'ma presentan valores
sensiblemente inferiores en el dormitorio; 24. tenuis presenta tam-
bién valores més bajos en esta habi tación,  aunque màs igualados
con las otras dos; A. crassa es la única que presenta valores més
bajos en la cocina.

Todas las especies estudiadas presentan una clara variación
anuaf, a excepción de A. dendritica, que se mantiene dentro de
unos límites màs homogéneos. En estas mismas gréficas pueden
observarse un s igni f icat ivo aumento de colonias durante el  mes de
junio de todas fas especies, excepto el caso de A. dendritica.
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