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J(:Zlnr andinthree lobela Takes dhuated m the contral part o the “Bory Tucholskie” National
Park was investigated. Ten fungal species belonging to 4 genera: Candida (C. humicola, C.
famata, C. guillermondii), Cryptococeus (C. neoformans, C.. laurentii, C. albidus, C.
uniguitulatus), Rhodotorula (R. rubra and R. glutinis), and Trichosporon (T. cutanewum), were
recorded and analysed in the summers of 2001 and 2002.
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INTRODUCTION

A growing number of Polish lakes is subject to excessive eutrophication. Only

some water reservoirs in forest arcas that are exposed to amhmpogv:nlc pressure are

affected. They ly ational reserves

and can thus resist the effe the Such lak i
tuated in the “Bory Tucholskic” National Park.

Of species ocr:umng in the hydrosphere, those pathogenic to humans as well as
those that may be ater purity attract par-
ticular attention (Niewolak 1976; Matyszko,Lewonowska and Januszko
1978; Czeczuga and Woronowicz 1991; Czeczuga 1994, 1995, 1996; Kor-
nitowicz 1994; Dynowska 1993, 1995; Kurnatowska 1997; Dabrowski,
Bogustawska-Was and Daczkowska-Kozon 1998; Kiziewicz and
Czeczuga 2001). The composition of specics and their number depend primarily
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ly: the number of fungal
the Sabouraud solid medium without antibiotics. Mycological analysis was based on
ical and biochemical features. i d

the basis of i i baled slaiss (Golons chine ki
structure and borders). Microcultures on slides covered with a layer of Sabouraud
agar, incubated for 24-48 hours, were used for microscopic examination.

The type, size and manner of the distribution of spores was cvaluated. Biochemi-
cal features and fermentation as well as the ability to assimilatc carbohydrates were
determined with the API 20C test and API 20C AUX according to the rule of numer-
ical identification (Analytical Profile Index, bioMérieux Lyon 1990), while the ability
to assimilate nitrogen was evaluated with nitrogen auxanogram (Lodder 1971;
Kreger-van Rij 1984; Kurnatowska 1995).

RESULTS AND DISCUSSION

Water samples from the surface (p) and bottom (d) from 12 sites in the 7 lakes of
the Struga Siedmiu Jezior and 3 lobelia lakes were analysed. In the summer 2001, 10
fungal species potentially pathogenic to humans were isolated. The genus Candida
was represented by: Candida humicola (Paszewska) Diddens et Lodder, Candida fa-
mata (Harrison) Meyer et Yarrow and Candida guilliermondii Langeron et Guerra;
the genus Cryptococcus: Cryplococcus neoformans (Sanfelice) Vuillemin, Crypro-
coccus laurentii (Kufferath) Skinner, Cryptococcus albidus (Seito) Skinner and Cry-
prococcus uniguttulatus Phaff et Fell; the genus Trichosporon by: Trichosporon
cutaneum (de Beurmann, Gougerot et Vaucher) Ota, and the genus Rhodotorula by:
Rhodotorula glutinis (Frasenius) Harrison, Rhodotorula rubra (Demme) Lodder. In
2002, only 6 specics were cultured. The genus Candida was reprcscmedby Candida
famata and Candida the genus C s neo-
formans and Cr Ibidus and the
and Rhodotorula rubra. The results are presented in Tables 1 and 2.
Three species belonging to the genus Cryptococcus: C. laurentii, C. albidus and
were obtained from llected in the two sites in Zielone
lake. They occurred numerously only in the samples from the lake bottom. Fusing
growth of mycelium was obscrved on the Sabouraud medium. R. glutinis occurred
ahundamly both in the samples from the surface and the bottom of the lake. R. gluti-
m: was |soln(cd also in all lhe sites in the samples collected in 2002. The numbers of
hetween 92.5 cells/dm? of water and fusing gro-
wlh on media, lmpmsxblc to count. In 2002, C. guilliermondii was also isolated from
two surface sites. Strains of fungi from this species are isolated from various forms of
clinical candidosis in humans, lmm mnlufocal m{eclu:uu and generalized infections
with fungaemia and , which forms sacs,
is the perfect state of this Candida species. The cells of this fungus are resistant to
high osmotic pressure of § to 13% NaCl in their growth environment. C. guilliermo-
ndii is characterised by a significant activity: it can assimilate carbon from many su-
gars and nitrogen from ammonium sulfate, asparagine, urea and peptone, and it
therefore plays an important role in the processes of self-purification of waters
(Kurnatowska 1995; Van Hoog and Guarro 1995; Baran 1998).
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The sediment was diluted to 25 cm’ with 0.9% NaCl and centrifuged again. The se-
diment was diluted once more to 1 cm?with 0.9% NaCl and was transferrcd onto the
solid Sabouraud medium with: 4% glucose, 1% peptone, 2% agar, 0.025% strepto-
mycin, 0.025% chloromyeetin, 0.1% chloramphenicol. Cultures were incubated for
48 hours up to two weeks at 25°C, and evaluated macroscopically and microscopica-
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lly: the number of fungal I Th

the Sabouraud solid medium without antibiotics. Mycological analysis was based on
and features. features

the basis of i i lonies (colour, sh; f

structure and borders). Microcultures on slides covered with a layer of Sabouraud
agar, incubated for 24-48 hours, were used for microscopic examination.

The type, size and manner of the distribution of spores was evaluated. Biochemi-
cal features and fermentation as well as the ability to assimilate carbohydrates were
determined with the AP 20C test and API 20C AUX according to the rule of numer-
ical identification (Analytical Profile Index, bioMéricux Lyon 1990), while the ability
to assimilate nitrogen was evaluated with nitrogen auxanogram (Lodder 1971;
Kreger-van Rij 1984; Kurnatowska 1995).

RESULTS AND DISCUSSION

Water samples from the surface (p) and bottom (d) from 12 sites in the 7 lakes of
the Struga Siedmiu Jezior and 3 lobelia lakes were analysed. In the summer 2001, 10
fungal species potentially pathogenic to humans were isolated. The genus Candida
was represented by: Candida humicola (Paszewska) Diddens et Lodder, Candida fa-
'mata (Harrison) Meyer et Yarrow and Candida guilliermondii Langeron et Guerra;
the genus Cryptococcus: Cryplococcus neoformans (Sanfelice) Vuillemin, Crypto-
coceus laurentii (Kufferath) Skinner, Cryptococcus albidus (Seito) Skinner and Cry-
ptococeus uniguttulatus Phaff et Fell; the genus Trichosporon by: Trichosporon
cutaneum (de Beurmann, Gougerot et Vaucher) Ota, and the genus Rhodotorula by:
Rhodotorula glutinis (Frasenius) Harrison, Rhodotorula rubra (Demme) Lodder. In
2002, only 6 specics were cultured. The genus Candida was represented by: Candida
Jamata and Candida guil i, mc  genis C
Jormans and i b
‘and Rhodotorula rubra. The results are pmmua in Tables 1 and 2.

hree species belonging to the genus Coplococeis: c laurentii, C. albidus and

m the in the two sites in Ziclone

lake. They occurred mlmerously only in the samples from the ake bottom. Fusing
growth of mycelium was observed on the Sabouraud medium. R. glutinis occurred
abundantly both in the samples from the surface and the bottom of the lake. R. gluti-
nis was isolated also in all the sites in the samples collected in 2002. The numbers of
fungi belonging to this species ranged between 92.5 cells/dm’ of water and fusing gro-
wih on media, impossible to count. In 2002, C. guilliermondii was also isolated from
two surface sites. Strains of fungi from this species are isolated from various forms of
clinical candidosis in humans, from multifocal infections and generalized infections
with which formssacs,
is the perfect state of this Candida species. The cells of this fungus are resistant to
high osmotic pressure of 5 to 13% NaCl in their growth environment. C. guilliermo-
ndii is characterised by a significant activity: it can assimilate carbon from many su-
gars and nitrogen from ammonium sulfate, asparagine, urea and peptone, and it
therefore plays an important role in the processes of self-purification of waters
(Kurnatowska 1995; Van Hoog and Guarro 1995; Baran 1998).
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Table 1
Pathogenic fungi in the water of Struga Siedmiu Jezior and lobelias lakes
in the National Park “Bory Tucholskic” - 2001 year

Noo

® Teite -
Locality - lake | Species abundance of colony/dm’

Rhodotonua glatinis

Zielone Cryptococeus laurentii
Cryptococcus albidus

Rhodotorula glutinis
Jeleh

Rhodotorula rubra

Candida guallermondii
Belezak Rhodotorula glutinis

‘Cryptococcus neoformans
Candida guilliermondii

Glinka Rhodotorula gluinis

Rhodotorula glutinis

Plgsno

Coptococcus albidus

Cryptococcus uniguitularis
Skrzynka Cryptococcus albidus
| Candida suiliermondii

Trichosporon cutaneum

Miclnica
Rhodotorda gluinis

‘Rhodotorula glutinis

Gacno Wielkic | Cryptacoccus neoformans
Trichosporon cutaneum
Candida fomata

Candida humicola
Cryptococeus neoformans

GaenoMale | odoronda b

Rhodotorula glutins T3p-2675

et 13d - poor growth
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able 2

Pathogenic fungi in the water of Struga Siedmiu Jezior and lobelias lakes
in the National Park “Bory Tucholskie” - 2002 ycar
Locally-lake | Species Sundanesof clonyld’
Rhodotorula glainis 1p-325
1-200
2p - poor growth
Ziclone 24-450
Candida guillermondii 1p-175
14-500
2p-450
Rhodotorula gtinis 3 poor growth
34-170
p-188
4~ poor growth
. Rhodotorula rbra 5p— poor growth
5d - poor growth
Cryptococeus neoformans 3p-875
5 poor growth
Ciprococus albidus Sp-625
Candida famata 3d-151
f—" Rhodororula gutinis &~ poor growih
69 - pour grovth
Rhodotorula lutnis o475
Gk 74-650
Rhodotorula glatinis S poor growth
8d-110
Plgsno 9p-288
94~ poor growth
Crptococcus albidus 94 poor growth
Skezynka Rhodotoruda guinis 10p - poor growih
Miclnica E -
Rhodotorl g =575
i 14d-550
Cocoiele:, (oo oo aitihis 144-275
Candi i 14p-300
Cryplococcus necformans 15p-650
Gacno Mate ne-m9
Riodotonua rbra 15p-600
154 - poor growth
Nierybno Rhodotordla glutinis 4= 100
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Pathogenic fungi belonging to this species have not been isolated from fresh wa-
ter surface waters so far (Dynowska 1995; Czeczuga 1991, 1994, 1996;
Dabrowski ctal 1998 R6zga et al. 1999, 2000, 2002), apart from the waters of
the Sulejowski Reservoir (W 6jcik and Tarczyfiska 2000; Kurnatowski etal.
2001, 2002) where it was the most frequently isolated species belonging to the genus
Candida. C. albidus is isolated in the cercbrospinal fluid and sputum in patients with
meningitis, respiratory system infections as well as skin and nail infections; Filobasi-
dium floriforme Olive forming basal spores s its perfect state (Kurnatowska
1995; Baran 1998).

“This species was sporadically isolated in the lukes in the Olsztyn arca (Dyno-
wska 1995) and in the Sulejowski Reservoir (W 6jcik etal. 2000;Kurnatowski
etal. 2002), both in water samples and in sediments, mainly in autumn. C. laurentii
was described in lung abscesses in humans. The perfect state of this fungus is not
known. The species was also cultured from the waters of the Sulejowski Reservoir in
the samples from all the sites collected in June and July, while in August it was
isolated from the samples collected only in one bay. The third Ciypiococcus species
occurring in Zielone lake, C. iological factor of
the skin, subcutaneous tissuc and lungs. Ttoan spread from these foci of primary
infection and cause generaliscd infection of the dental nervous system and internal
organs. Its perfect state, Filobasidiella neoformans Kwon-Chung, multiplies by basal
spores: basidiospores (Kurnatowska 1995; Baran 1998). The species has not
been reported in surface waters in Poland so far. Various bird species are the natural
rescrvoir of the fungus, which may possibly explain its occurrence in some lakes of
the Struga Sicdmiu Jezior (Pal 1989; Hubalek 1994; Nice 1994; Pinowski,
Pinowska and Haman 1999).

R. glutinis and R. rubra were cultured in the samples collected in the waters of Je-
lef lake in both periods studied. In 2001, their numbers ranged form 2.5/dm’ to
fusing growth on the Sabouraud medium, while in 2002 the number of colonies in a
sample could not be calculated. R. rubra was parti numerous, both in the sur-
face and In2002,C. lso isolated in two sites, and it
was cspecially numerous in the bottom samples. C. albidus, which occurred in small
numbers (6.25 cells/dm’ in a single surface sampling site), was also especially numer-
ousin the bottom samples. C. famata (151.25 cells/dm’ of water) occurred in one bot-
tom sampling site that year. It is isolated in patients with mycoses of sexual organs,
oral cavity and gastrointestinal tract, as well as in cases of generalised candidosis with
fungacmia. Debaromyces hansenii Lodder et Kreger van Rij forming spore sacs is the
perfect state of this fungus. The species tolerates high osmotic pressure 5-13% NaCl
in culture (Kurnatowska 1995; Baran 1998).

In Belczak lake in 2001, C. in small numbe
face sample, while R. glutinis occurred in both periods studied.

While R glutinis was isolated both in 2001 and 2002 from the sample from Gi6wka
lake, small numbers of C. neoformans and C. guilliermondii were cultured only in
2001 collected in the site.

In the surface samples of Skrzynka lake, C. albidus and C. uniguttulatus were cul-
tured in small numbers: 12.5 cells/dm’ and single cells of C. guilliermondii in 2001.
Only R. glutinis occurred numerously in 2002.
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The following fungi were observed in Miclnica lake in 2001: R. glutinis and
T. cutaneum. The latter is isolated in patients with skin and nail lesions (Baran
1995), as well as from soil and water (Dynowska 1993, 1995, 1996; Slavikowa
and Vadkertiova 2000). The perfect statc of thi described.

Fungi belonging to the genera Cryplococcus, Rhodotorula, Trichosporon were
found in facces, on decomposing plants and organic wastes of various origin, in par-
ticular those containing cellulose (Cooke et al. 1960; Cooke 1965; Meyers,
Ahearn and Cook 1970). Fungi belonging t0 the genus Rhodotorula playan im-
portant role in the process of of waters as they provi and
nitrogen obtained from numerous organic and inorganic compounds (Kalaya»
ma-Hirayama, Tobita and Hirayama 1994). They also produce urease de-
composing urca. The perfect state of Rhodotorula, Rhodosporidium, is commonly
isolated from the air, soil and water, fruit juices and diary products (Kurna-
towska 1995; Baran 1998). It should be noted, however, that R. glutinis and R. ru-
bra can cause mycosis in humans, in particular in immunocompromised persons
(Warnock and Richardson 1991).

Apart from Ziclone and Jelefi lakes, the greatest varicty of species was observed
in lobelia lakes: Wielkic Gacno and . The following fungi were presentin
the waters of Wiclkie Gacno in 2001: R. glutinis (fusing growth on media), C. neo-
formans (S cells/dm® of water), T cutaneum (6.25 cells/dm’ of water), and C. famata
(1.25 cells/dm’ of water). In the samples from Mate Gacno, small numbers of R. glu-

9

tinis, R. rubra, C. and C. from the oralcaviyin

stinal tract and multifocal fungal infoctions, were recorded. The perfect state ot this
fungus is not known.

In Wiclkie Gacnolak: in 2002, 3 specics were obscrved: R. glutinis, C. albidus and
¢ Jale Gacno: R. rubra and C. neo-
formans. Only R z,lulmu was cultured from the waters of the third lobelia lake, Nic-
1ybno, in both years.

‘The density of the populations of species of fungi isolated from the waters of the
Struga Sicdmiu Jezior ranges between several cells per dm’ of water and fusing
growth where the number of colonies cannot be calculated. As many as 10 species of
fungi belonging to or were found. C. is the
species most pathogenic to humans among them. Lake waters provide the best envi-
onmental conditions for the development of anamorphic forms of only some fungal

[ hat can also occur in humans and
other mammals. Some species may multiply sexually in water cnvironments (in te-
lemorphic stage), which determines their spread and the formation of reservoirs of
pathogenic fungi. It seems that all species of fungi detected in waters that had previo-
usly been isolated from humans as etiologic factors of mycosis should be taken into
consideration in the assessment of water quality and in the discussion on the
possibility of spread of pathogenic fungi in water ecosystems.
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Grzyby chorobotwéreze wwodach wybranych jezior
Parku Narodowego , Bory Tucholskie”

Streszczenie

Zbadano ic potencjalnic 6w grzybow w h St
Sicdmiu Jezior i w 3 jeziorach lobeliowych lezacych w centrum Parku Narodowago ,Bory
Tucholskic”. Latem 2001 i 2002 roku wylmlnmnu 10 gatunkéw grayb6w z 4 rodzajow
awigzanych z Candida
humicola, C. famata, C. gw!llamalldu Crypmmrcu.v neoformans, C. laurenti, C. albidus, C.
uniguttulatus, Rhodotorula rubra i Rh. glutinis oraz Trichosporon cutaneum.

Gestosé populacji wykrywanych w wodach Strugi Siedmiu Jezior gatunkow graybow
zawierala si¢ w szerokich granicach, od kilku komGrek/dm’, az do niepoliczalnego, zlewnego
wzrostu.

Wydaje sie, Ze wszysikic gatunki grzybow wykrywane w wodach, wezesnicj opisane
u czlowieka jako czynniki etiologiczne grzybic, powinny by¢ brane po uwage przy ocenie
jakosei w6d oraz mozliwosci si grzybow
ckosystemach wodnych.
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