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aim of the study was to evaluate the relationship between occurrence of g in
children and living cnvironment (city ~ countryside), sex, age, diet, undergone di
therapy with antibiotics and exposure to hospital environment, and to indicate ehildren
potentially winerable to funga infections.

‘The material he oral cavity, the throat and the nose
of healthy children, aged 6-9 and 10-15, from o v s ur ronment

Candida albicans, the basic aetiological factor in the majority of mycoses recorded in
humans, unquestionably prevailed in the group of the 13 specics of yeast-like fungi and yeasts
isolated. Records of C. glabrata and C. krusei, increasing numbers of whose strains show
resistance to basic antimycotic, s wellas relativly frequent records of Trchosporon besel

fungi wh

actvity have becn growing, may be considered disconcerting.

majority of subj eason orage. This s paricaarly true primarily of the most
stable ontocoenosis of the throat. Yu\mger children, on the other hand, are the most
vulnerable f the Fungi are likely to colonise the n

in this case.

Children living in the countryside who had been ill immediately prior to the collection of
the material constitute the highest risk group of the occurrence of fungi in any of the
ontocoenoses sudied. A greater number of positive inoculations were recorded in these
children in comparison to the children from the city. It may be indicative of a more extensive

those in the city, lower health hygiene and lower immunity or of a more common carriage of
fungi among rural children.

Key words: fungal infection, respiratory system, children



72 E. Ejdys

INTRODUCTION

the most important ical agents that predispose to a possib-
le pathogenic development of fungal infection in humans. The maturity o the im-
tem, resulting i s age, conditions a primary or secondary
form of infection. Mycological literature deals most extensively with newborns and
infants as the highest risk group for primary fungal infections (Borowski and
Micrzejewski 1965 Miller 1990). Thisis paricularly e of ungiof the genus
Candida. icans infection in
number of factors such as lhe inability to produce antibodics up to the age of 6-8
months, a decreasc in the titre of maternal IgG antibodies up to the 5 week of life
and a reduced ability of leukocytes to kill microorganisms in comparison with adults
(Milewska-Bobula etal. 1997). The course of the disease in young patients is
particularly scrious, and the mortality rate high. Mycoses in children may occur in a
number of different forms: generalised (Lauterbach 1995; Rabczyfiski,
Dziggicl and Zi61kowski 1998), pulmonary (Ellis 1994), situated in the ske-
letal system (Marcifiska ct al. 1995), in the urinary system (Ratajczak ct al.
1996) and in the central nervous system (Kowalewska-Kantccka etal. 1993;
Mikusz, Kutagowska-Timberman and Nowak 1997). According to
Sekuta ctal. (1993), apart from young age and low birth weight, antibacterial the-
rapy with broad spectrum antibiotics, intensive care treatment, surgical procedures,
central venous access and parenteral nutrition are other risk factors. No influence of
long-term penicillin prophylaxis on the occurrence of fungi in children was observed
(Brézik ctal. 1980).

Latest findings have also contributed to a re-formulation of the traditional per-
spective on the participation of fungi in dental caries. As has been shown, there does
not exist any direct relationship between the presence of fungi in the oral cavity and
caries attack (Grodzka 1968). It s believed that fungi oceur in the carics focus be-
cause of ion with and (O’Sullivan,
Jenkinson and Cannon 2000). Ducto (hau‘ hydrophobic propertics, dental ma-
terial, fillings and orthodontic devices increase the chances of colonisation and pa-
thogenesis within the oral cavity (Biatasiewicz, Kurnatowska and
Smiech-Stomkowska 1993). Fungal dissemination from the oral cavity and the
nose to the paranasal sinuses and the lungs very often leads to mycoses of these or-
gans (Burcayiiski etal. 1964 Klempous, Pospiech and Rak 2000).

The range of factors isposing to the incid does not differ si-
gnificantly between individual age gmups. high risk groups in particular. Except for
physiological and pathological factors, therapy with broad spectrum antibiotcs, cy-
tostati arc the
most important ones (Bodey 1990; Kowalewska-Kantecka et al. 1993;
Sekuta etal. 1993; Gelfand 1997).

A steady increase in fungal infections, accompanicd by changes in the species

factors, has b not only in Poland (Dynowska
1990, 1995; Zaba and Dafczak-Pazdrowska 2001) and Europe (Bruun,
Westh and Stehderup 1995; Kremery ct al. 2002) but also elsewhere in the
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world (Malani et al. 2001; Obata ctal. 2001, Slavin 2002). The tendency has
been noticed both in adults and in children.

Not onl ised children are especially prone to fungal infections
but also healthy children may be quite susceptible to predisposing factors. There is
relatively litle literature on the likelihood of colonisation of children considered to
be healthy. Such factors as sex, rural and urban environment (Dmochowska and
Buluk 1971) as well as the influence of the family and personal hygiene on the
oceurrence of fungi of the genus Candida (Kurnatowska 1973) have been dis-
scussed. Due to the rate of changes in the composition of the ontococnoses of the or-
gans, the data obtained should be treated comparatively (Dynowska 1993b).

Due to the ever growing interest in pathogenecity of fungi representing different
systematic groups and a continuous expansion of the list of potentially pathogenic
species (Dynowska 1996, 1998), the analysis of mycoflora in different ontocoe-
noses in healthy children seems particularly called for. An early detection of fungi in
children as well as monitoring of fungi could help ascertain the direction of changes
in the composition of the mycoflora studied and to evaluate the degree of the deve-
lopment of fungi upon which both prevention and possible treatment depend
(Dynowska and Ejdys 2000).

The school environment with which a healthy child aged 6-15 is most often
associated in Poland constitutes a peculiar epidemiological threat (Ejdys 2001).
Three basic links of the infection chain are found in schools: individuals potentially
sensitive, the source of infection and infection routes. It was therefore undertaken to
analyse groups of school children aged 6-15 living in the Warmifisko-Mazurskie
province. Studies on the species composition and the physiology of the respiratory
system in adults have been conducted in this area since 1986 (Dynowska 1995).
A comparative analysis of different age groups could make it possible to identify
fungi periodically and/or permanently related to the human body.

¢ aim of the study was to evaluate the relationship between the occurrence of

fungi in children and the living cnvironment (city — countryside), sex, age, diet, un-

i therapy with antibioti to hospital envi and

to indicate children potentially vulnerable to fungal infections. The results of preli-
minary studies have already been published (Dynowska and Ejdys 2000).

MATERIAL AND METHODS

The material was consisted of swabs collected from the oral cavity, the throat and
the vestibular region of the nasal cavity (hereinafter called ‘the nose’) of 270 healthy
children, pupils in elementary schools in the city of Olsztyn and the villages of Bartag,
Szczgsne and Warkatki. Samples were collected each year (1997-1999) in May and
November, and particular attention was paid to two age brackets: 6-9 and 10-15.

The biological material obtained was inoculated onto the Sabouraud medium
without antibiotics. Media with antibiotics that could modify typical fungal proper-
ties were excluded (Dynowska 1991). Incubation was conducted at 37°C for 48 ho-
urs. After fungal growth developed, the material was sifted two or three times onto a
new Sabouraud medium to eliminate bacteria that relatively often accompanied
fungi in the first inoculation.
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Having obtained purc bacteria-free strains, microcultures on Nickerson agar
lide athin film of the me-

dium (ca. 2 mm). 2-3 drops of 1:1 dilution of serum broth were dispensed onto the

inoculation place. Microcultures were incubated at 37°C for 48 to 72 hours.

Both macroscopic properties (size, colour, shape, texture, colony smell) and
microscopic propertics (suc and shape of budding cclls, blaslospures and chlamy-
dospores, th hyphae) features
obtained on bio-Méricux APL-tests (AP1 20C, APT 200 AUX) were considered for
identification, Bio-Mérieux CHROMagar was used to differentiate individual spe-
cies of the genus Candida. The role of the test was auxiliary as it does not yield precise.
results in multiple species isolations (Bouchara ctal. 1996; Biatasiewicz 199,
Rosado et al. 1998). Microcultures were photographed throughout the study for
the purposes of documentation.

‘The following keys were used for determination: Lodder and Kreger-van
Rij (1967); Kreger-van Rij (1984); Barnett, Payn and Yarrow (1990),
Kurnatowska (1995) and the atlas of fungi recorded in clinical material
(deHoog et al. 2000).

Each child examined was handed out a questionnaire to be completed by its pa-
rents. The questionnaire contains not only the child's personal data but also provides
information on the child’s dict, living environment conditions, undergone diseases,
possible hospital treatment and administered antibiotic therapy. The latter seems to
be of particular importance from the point of view of fungal infections.

‘The statistical analysis comprised quanitative data and questionnaire data. Li-
near logistic regression was used to examine factors predisposing to the occurrence
of fungi. T} level of the factor be 10%. The
odds ratio for compared factors and the number of fungi isolated was calculated and
analysed on the basis of the data compiled in tables 1, 2. Variance analysis was used,
and the number of individual sp:cx:s of fungi was transformed according t0 the Tu-
key-Fi model of linear ion for the Poiss-

i was used in th ion of th i
fungi isolated from one child in relation to sex and age. The x* e et i 5
examine individual factors.

‘The STATISTICA software was used to carry out the analyses.

RESULTS

As many as 168 it i from the i i ‘Thirteen fun-
gal species in 5 genera were recorded: Candida, Rhodotorula, Saccharomyces, Sac-
charomycopsis and Trichosporon. Yeast-like fungi prevailed. The fungi that were
isolated most frequently were Candida albicans (Robin) Berkhout, Candida
guilliermondii Langeron et Guerra = Pichia guilliermondii Wickerham, Candida tro-
picalis (Castellani) Berkhaut and Trichosporon beigelii Vuillemin. Candida parapsilo-
sis Langeron et Talice, Candida krusei (Castellani) Berkhout, Rhodotorula glutinis
(Fresenius) Harrison and Saccharomycopsis capsularis Schitnning occurred less
frequently. Candida glabrata Yarrow ct Meyer, Candida intermedia Langeron et Gu-
crra oraz Trichosporon capitatum Diddens et Lodder = Dipodascus capitatus de
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able 1
Fungi isolated in spring and autumn from the oral cavity,
nose and throat of 270 children aged 6 - 15

o “Time of collection Age Ontocoenosis

— berof Spri autumn
onl y | s hront ;;;'y 69 [10:15] 902 20 [hroar

C. albicans 00 [ 27 funf19 19 | 3| 2|43 |58 46 [14] a1
C. glabrata. 1 - - - [ - 1.1t -1 - -
C. guilliermondii 14 9 - 3 1 1 - 6 8 10 1 3
C. intermedia 1 - - - - - 1 - 1 0 - 1
C. krusei 7 - - 1 2 2 2 5 1 2 4
C. parapsilosis s T V] » -] 3 .13 i 0 )
C. tropicalis 8 | 2 | -] 1 1 [-[ 4|3 ][5 [3]|-15
R glutinis 3 1| -] 2 -1 - 3 1 1l=] 8%
|S. capsularis 6 [HEE 1 [ -] - 4 |2 |2 [3]1
[S-cervisiae | (L Y ) I ) ) I [l (5
Saccharomycessp.| 9 | 3 | - | 2 3 1] - 3 6 REAE]
T. beigelii 10 1 1 3 3 1 1 3 7 4 2 4
T capiatim T | i i ) N ] S
SUM 168 [ 47 [ 17| 33 29 8 34 68 100 | 76 [25| 67
[ToTaL 97 7
Hoog etal Yeasts by

iae Hansen. Nine isolates were included in the genus Saccharomyces (Tab. 1).
124 children aged 6-9 and 146 children aged 10-15 were examined. Fungi were re-
corded in 98 children (37.3% of the group examined). The occurrence frequency

W e [ —e—smne
— i AUTUMN
0% | s1.40% |
—h— TOTAL
B 50% s -
2 4330%
| 5w
5 % 31.70% ‘
. 2% |
R 25.00% -
10% ‘
‘ 0% f——— —!

1 1 u ‘
| years of study

Fig. 1. Phenological changes in prevalence of fungi in individual years of study.
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0 children without fungi
W children with fungi
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Fig. 2. Occurrence of fungi in individual ontocoenoses.
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Fig. 3. Fungi isolated from ontocoenoses studied in spring and autumn.

oscillated around the mean value ranging between 31.7% and 41.3% in the successive
years of study.

Small phcnologlcal differences were observed in the prevalence of fungi. Fungi
were recorded in 53 children (40.8%) in the spring, and in 45 children (32.1%) in the
autumn. The occurrence frequency remained at constant levels characteristic of the
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Fig. 4. Comparison of in terms of number of fungi obtained from one child.

seasons in the first two years of study. It ranged between 51.4 and 62.9% in the spring,
and was twice as low in the autumn. The values were reversed in the third year
(Fig. 1).

Fungi were isolated most often from the oral cavity: 76 isolates from 63 children,
andslightly less frequently from the throat: 67 isolates from S5 children (Fig. 2). The-
ir prevalence in the nose was three times as low - 25 isolates from 24 children.

Seasonal changes of the occurrence of fungi in the throat were not recorded. Fun-
giin the other ontocoenoses were alway< isolated more rrcqucmly in the spring than
in 383% in the nose (Fig. 3).

p of children aged 6-9, fungi n 38 pupils - 31.93%, and in 60
puplls -39 74%, in the group of older children ngcd bc!wccn 10-15 (Fig. 4).

relationship between the occurrence of fungi in a child and the year in which it was
mmmcd season and place of rcsmcncc Since years ofstudy and individual schools
variables are not the odds ratio may not

2
Odds ratio of occurrence of fungi in the presence of the factors studied

Factor | Season | Emironment | Agegroup | Undersone | ohotun. [ piet
Onto- =~ 3

coeno- |spring| i | ciy |untey | 69 | 10:15| YES | NO | YES | NO | Ful | Poor
sis side

Oral

oy |42 [ose2 oz f3oe| - [ | - | o[- | - [oss|1s0
Thwoat | - | - [ - | - | - | - | - | - [t9s]osis| - | -
Nose 3454 [0289] - | - |so000 o200 |az 02| - | - | - | -
Child_| 1486 | 0,672 0575 | 1738 B N I LN )
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B children with one
ontocoenosis colonised

B chitdren with two
ontocoenoses colonised

W children with three
ontocoenoses coloniscd

Fig. 5. Occurrence of fungi in children in relation to the number of ontocoenoses colonised.

be used. The odds that fungi in children will be isolated are ca. 1.5 higher in the spring
than in the autumn. The odds ratio in the group of children from the rural envir-
onment is 1.739: the odds that fungi will occur in them are almost twice as high as in
any other of the ontocoenoses studied (Tab. 2). The factors that influence the occur-
rence of fungi in individual ontocoenoses are slightly different from those that bear
upon the child’s body on the whole. While none of the factors described so far (years,
environment, season, sex, age group) i significant for the occurrence of fungiin the
throat, the season and the influence th f fungiin the
oral cavity. Fungi are three times more likely to occur in children in the countryside
than in the city. The period of the year and age are factors predisposing to the occur-
rence of fungi in the nose. The odds of isolating fungi in the oral cavity and in the
nose are four times and 0.5 times as high, respectively, in the spring than in the
autumn. Younger children are five times as likely to suffer rhinitis than older
children.

Three groups of children were distinguished in terms of the !
ised by fungi. Fungi were isolated from one ontocoenosis only in 61 children and
from two ontocoenoses in 32 children. Three ontocoenoses colonised by fungi were
recorded in five cascs (Fig. 5).

Th the point of view of
the number of fungi isolated from the same child. One fungal isolate was obtained
from 49 children, and two from 34 children. More than two fungi were isolated from
15 children. The maximum number of 6 isolates was recorded in one child.

A statistically significant differentiation was found between the number of isol-
ates obtained from a child and age. Individual isolates were recorded 2.5 times more
frequently in the group of older children than in that of younger children (Fig. 4).

ires handed out, 245 (90.7%) were return-

ed.
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The statistical analysis of the prevalence of fungi in a child and the child’s individ-
ual ontocoenoses did not reveal a relationship between fungal isolates and hospitali-
sation, incidence of mycoses in the family (only one case) or the child’s overall
immunity, declared by the parents. It did show, however, a relationship between the
occurrence of fungi and the undergone diseases as well as administration of antib-
acterial antibiotics (not, however, the results of the therapy with antibiotics) and the
child's dict. It was shown that the odds of isolating fungi were twice as high in the gro-
up of children who had been given broad spectrum antibiotics than in children who
had not been treated with antibiotics (Tab. 1).

Itis noteworthy that the influcnce of a different factor predlspusmg to the deve-
lopment of fungi in . Fun t twice as
likely to oceur in the oral cavity in children avoiding certain foodstuffs than n chil
dren following a full diet. Therapy with antibiotics predisposed to the occurrence of
fung in the throat and caused a two-fold increase in the odds of infection. The onto-
coenosis of the nose is vulnerable 1o infection over four-times more frequently in
children who have undergone discases. The most frequent diseases reported in the
questionnaires are those of the rc:pwa:uw system: catarrh, throat infection, bron-
chial infection, ear i
in 12 questionnaires, mycoses of the skin i two, and asthma was reported once.

| Doaged69 T
100%
@ rural environment
0% B springtime.
0%  diseases
o 0 antibiotics
L 6% L. poor diet
E so |
S 40%
0%
20%
10%
0 = =
| oalcavity  throat nose total
ontocosnoses
Fig. 6. Fungal infection risk groups.
~ Anumber of risk g identificd on the basis of the analysis of factors pre-

osing to the occurrence of fungal infections. The odds of the occurrence of fungi
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in any of the ontocoenoses studied were the greatest in children who had been ill
prior to the sampling, living in the countryside and in the springtime. At the same
time, a relationship was noticed in these children between a frequent colonisation of
the oral cavity by fungi and a poor dict. Vulnerability to fungal infection in the onto-
coenosis of the throat increases in children who have taken broad spectrum
antibacterial antibiotics, regardless of age or season. Younger children, however, are
more likely to suffer rhinitis in the spring, having undergone infections of the
respiratory system (Fig. 6).

DISCUSSION

A continuous increasc in the number and scope of different fungal infections re-
ported by individual medical disciplines is brought about not only by the improvem-
ent of diagnostic methods but also by a growing population susceptible to mycoses
(Richardson and Warnock 1995) as well as the expansion of the spectrum of
predisposing factors (Dy nowska 1995). This is truc of both primary and secondary
infections in persons of different ages, from neonatal period to old age. Mycotic scp-
sis in newborns, causcd by C. albu‘nru, IS mcolded in ca 6 8% cases (Mile-
wska-Bobula etal. 1997). Sepsi ified only during Some
of these data may be greatly disturbing. For example, generalised candidiasis was de-
tected only post mortem in 20-40% of persons with neutropenia (Sobel and
Vazquez 1990). Tt is estimated that in the last decade of the 20 century, some fun-
gi, yeast-like fungi in particular, constituted 5.1% of all confirmed systemic infec-
tions, and gencralised candidiasis with fungaemia occur in general surgery
departments most often (Kgdzierska, Szyguta and Dolezal 2000).

Atthe end of the 1960s, the frequency of fungi, depending on the on-
tococnosis studied, was estimated to be 44% in healthy persons and 68% in ill per-
sons (Kurnatowska, Zabifiska and Wara-Wasowska 1969). In the 1990s,
it ranged between 46.3% (Kurnatowska and Sosnowska 1981) and 53.6%, re-
spectively, (Budak et al. 1993), and even over 95% in patients who had been ope-
rated on for cancer (Wigckiewicz et al. 1999).

The figures on the f fungi in childs ified than those
for sdulls and range between 7.5% (Pietrzak-Bilifiska 1998) and 78.65%
(Biatasiewicz, Kurnatowska and $miech-Stomkowska 1993), and
mostly deal wnh ill chnldrcn The posmve present fmdmgs 36 3%, fall within the mld
section of th P y
ren examined and of this particular population.

All the fungal species recorded commonly occur in nature, including water reser-
voirs exposed to strong anthropopressure that abound in the area studied (Dy-
nowska 1995). This greatly facilitates all forms of the transmission of fungi. In their
studies of adults, Dynowska (1995) and Biedunkiewicz (2001) also drew at-
tention to the correlation between the occurrence of fungi and their biodiversity on
the one hand and scasons on the other. The findings of these authors were consistent
and showed at the same time that the greatest number of fungi from different biolo-
gical material could be obtained in spring and autumn. As for the children examined,
twice as many fungi were isolated in the spring than in the autumn in the first two
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years of study, while the situation was reversed in the third year. The reversal may be
attributed to an accidental concentration of positive results in rural children.

It was noticed that there were significant phenological differences in the frequ-
ency of individual fungal species isolated in the scasons analysed wlule e biodiversity
remained the same. The £C. albicans was
oses examined in both seasons. The occurrence frequency of C. puasic c. parapsilosis
and C. tropicalis decreased in the spring while the number of C. guilliermondii, S. cap-
sularis as well as yeasts, Saccharomyces, increased. This tendency, observed also in
adults by Dynowska and Biedunkiewicz (1999), may be laid down to the re-
cession of specis with weaker adaptive abilities for the benefit of those that adapt
better and more quickly.

Factors predisposing to the development of fungal infection ary directly affect
the host’s body, i fungi or of
the “human - fungus” interaction (Macura 1998). The listof these fators given in
literature is expanding as technology and medical diagnostics develop (Borowski
1973; Bodey 1990; Sobel and Vazquez 1990; Kowalewska-Kantecka et
al. 1993; Sekuta ctal. 1993; Gelfand 1997). Odds (1994) specifies six basic
groups: (1) @ and radi , (3) disruption

of the normal continuity of tissue integri 5) physi factorsand
(6) nutrition-related factors. Only some of them may be significant in fungal infect-
fon in a gencrally healthy person. In children aged 6-15, however, factors such as the
physiological condition of the body, treatment with broad spectrum antibiotics, chan-
ging hormonal levels and dietary habits, as well as malnutrition, have to be taken into
account. Tt would scom necessary to expand Odds” list (1994) and to add
environmental factors that are of in
transmission of fungi.

Anumber of risk groups were distinguished in the analysis of the results of the in-
fluence of possible factors that may predispose children to fungal infections. Child-
renwho live in th having undergone dis fthe
in the springtime, regardiess of age, are most vulnerable to fungal infection. Slight
differences in the occurrence frequency, observed between the groups of older and
younger children examined, are consistent with the data obtained by
Smicch-Stomkowska et al. (1996). They confirm Majewski’s suggestions
(1973) that the “normal flora” of the oral cavity becomes established around the fifth
year of life and is similar to the mycoflora of adults. The present study did not con-
firm the almost 25% difference in the occurrence of fung in relation to sex observed
by Kurnamwskn (1973).

data show that respi i reported most
I’mqncnlly, i lared less often. These findi ith
frequent reports on the appearance of new rsk groups concerning candidiases and
other mycoses in ad: Dynowska 1990,
1953; Budak et al. 1993; Batura- Gahxycl ctal. 1994 Batura-Gabryel
2000). 1 ldren, pulmonary most often as a result of infection

spreading along |hc bronchial tree from the focus situated in the oropharynx (El1is
1994). In the present study, a boy living in the countryside, often suffering from al-
lergic rhinitis, was the child most infected with fungi —as many as 6 isolates.
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Allergies to fungal all imat itute 5-20% of allergies in
general. Both yeasts and yeast-like fungi (Candida and Rhodotorula) to which the hu-
man body is often cross-reactive (Je zyna 1975; Bogacka 1996) may be important
causal factors in allergic reactions.

In the st 40 years, ndicgs o th requenclcsof comurenee of fang i the orl
cavity in a healthy
icd. Fungi were isolated in 15 to 674 of the population in mc 19605 and the 19705
(Katowski 1964 Kurnatowska, Zabifiska and Wara-Wasowska 1969;
Kowalczyk 1975; Macura, Majewski and Laskownick 1976). At the
end of the 20" century, a fungal prevalence shift was observed towards higher values
ranging between 40 and 59% (Zurowski et al. 1994 Saneczko et al. 1998). A
reverse tendency is noticed in children. According to Grodzka (1968), yeast-like
fungi occurred in 4% of generally healthy children, while Dmochowska and Bu-
luk (1971) demonstrated the presence of fungi in as many as 63.6% of children aged
8-15. Fungi were found in as many as 78.6% of children in the same age bracket in
the 1990s. The present observations recorded them only in 23.3% of the population
studied.

Of the risk factors analysed, environment, season and dict have the greatest in-
fluence on the occurrence of fungi in the child’s oral cavity. An increased frequency
of the accurence of fungi i the oral envity observed n th sping may b brought
aboutby a poor diet in terms of im-
‘munity drop in the spring. Neonatologists and pacdmncvam have long pointed out
the problem of malnutrition. Children with low weight are particularly vulnerable to
the development of fungal infection (Sckuta et al. 1993; Lauterbach 195;
Rabezyhski, Dzicgiel and Ziotkowski 1998)

The statistical anal th onship between administ-
ration of broad spectrum antibiotics and occurrence of fungi in the ontococnosis of
me throat i children. A normal bacterial flora plays a greate role in the protection

fungi than an efficient immunolo-
g.cal system. Bacteria (sumssﬁ:lly) compete with fungi for receptors of cpithelial
cells thus decreasing cell’ adhesive abilitics. Administration of antibacterial antib-
iotics which leads of the organ:
biofic immunity and, by the same token, increases the frequency of fungal infeciion
of the throat in the children examined (Macura 1990).

The almost inthe fungiin is of the
throat (20.4%) in comparison with the findings of Dmochowska and Buluk
(1971) as well as Budak et al. (1993) - 47.0% and 53.6%, respectively, may be cau-
sed by a more rational approach to administration of broad spectrum antibiotics or
by a decreased access to them brought about by social impoverishment.

The ontocoenosis of the nose is the most vulnerable to fungal infection in the
spring in children aged 6 - 9 who had been ill immediately prior to the collection of
the material. It may be believed that an increased susceptibility of younger children
toa fungal invasion is caused by weak airing of the nasal cavity as a result of frequent
catarrhs or hyperthropy of pharyngeal tonsil (Saneczko ct al. 1998). In healthy
adults, the prevalence of fungi in the nose does not reach 2% (Kurnatowski
1980) and is four times as small as in the group of children analysed (8.1%). Itis the
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same as the percentage recorded in persons suffering from al.lcrg,lc rhinitis (Kur-
natowska, Kurnatowski and Kalinowska-Graczyk 1980).

Increasing attention is paid to the multifocality of fungal infections, especially in
recurring mycoses, in mycological literature (Br6zik etal. 1980; Kurnatowska,
Kurnatowski and Kalinowska-Graczyk 1980; Kurnatowska 1985;
Wggorska, Rawicka and Szczygielski 1992; Marciiska et al. 1995).
However, cvidence on the simultaneous colonisation of ontocoenoses by one or
‘more fungal species is greatly diversified. According to Brézik et al. (1980), occur-
rence frequencics of fungi in one, two and three ontocoenoses in groups of healthy
children are comparable and equal ~20%. Mycological examinations in children
with mal-absorption syndrome showed 67.0% frequency of mutlifocal fungal invas-
ions (Wasowska-Krélikowska and Loga 1981). An even higher percentage
(80.0%) was recorded in children with abdominal pain, and fungi would colonise as
mmnyas 5 ontocoenases of the digestive system (Kurnatowski etal. 2001). In wo-

en, vo-focal 7.9%), and tri-focal in-
(:cunns Teastoften (13.2%) (Wggorska etal. 1992). In the study conducted, fungi
found in 2/3 of children colonised one ontocoenosis. They were recorded in the oral
cavity, the throat and the nose only in 5% of children with fungal infections. The age
and the type of the ontonoenoses analysed may influence these differences. The sta-
tistical d more frequently in the
group of older children. This is indicative of the incidental naturc of the infection and
a temporary decrease in immunity. In younger children, even if only one
ontocoenosis was colonised, at least two fungal isolates were obtained. In this case,
hypoimmunity may be graver and suggests a fungal carriage.

The above study does not make it possible to determine unequivocally which
children in the fungal infection risk group could develop a mycosis in its full clinical
pncmrc inthe ontocoenoses an‘llvsad ;md in which children infection would turn into
acarrier state. Tk factor be the body’s individual re-
action of each child and the development of specific antibodies in response to
colonising fungi.

'CONCLUSIONS

1. Candida albicans, the basic actiological factor in the majority of mycoses record-
edin people, unquestionably prevails among the 13 species of yeast-like fungi and
yeastisolated. Records of C. glabrata and C. krusei, growing strains of which show
resistance to basic antimycotics, as wellas relatively frequent records of Tricho-
sporon beigeli capsularis and sp., fungi whose
expansiveness and enzymatic activity have been growing, may be considered
disconcertin;

2. Vulnerability to fungal infection increases following an antibiotic therapy, re-
gardless of season or age, in the majority of the children examined. This s parti-
cularly true of the most stable ontococnosis of the throat. Younger children, on
the other hand, are the most vulnerable in the spring, having undergone infect-
fons of the respiratory system. Fungi are likely to colonise the nose in this case.
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3. Children living in the countryside who had been ill immediately prior to the col
lection of the material constitute the highest risk group of the occurrence of fungi
in any of the ontocoenoses analyscd. A greater number of positive inoculations
were obtained in these children than in those living in the city. This may be in
cative of a broader spectrum of natural rescrvois of fungi and their vectors of
transmission in the countryside than those in the city, of lower health hygiene and
lower immunity or of a more common carriage of fungi in rural children.

4. Qualitative and quantitative changes in the specics structure of the fungi in the

analysed are indicative of envi changes and are inferen-
tial of which fungi dominate at the moment in the external environment which
continually changes, similarly to the population of children who come from diffe-
rent domestic year. These similarly to school
ones, constitute an important link atdifferent levels of interpersonal transmission
of potentially pathenogenic fungi.

REFERENCES

Barnett LA, szne R, Yarrow D.1990. Yeasts, characteristics and identification. Cambridge
Uni

Batura:Gabr yel . 200, Porakimarc gup ke miadesis Conid  Jandydoayfany ustagj
ikol.

Batura-Gabryel H, Majka L, Swierkocki K, Miynarczyk W. mo Oum wynikéw
badah bakteriologicznych i mikologicznych materialow pobranych 7 drég oddechowych chorych 2
6inymi chorobami ukladu Dddedmwcga Nowiny Lek. 63(5): 6066

D. K G. 1993. Ch
onct > & i

Dos. Mikrobiol. 3: 389-392.
Biedunkicwicz A. 2001 Dynamics of human respiratory system mycoflora. Acta Mycol. 36 (
211239
Bodey G. P. 1990, Fungal infection in cancer patients. An Overview. Pfizer Iternational Inc.

Bogacka E. 1996, Mikol,
Lek 3 0): 193197,

Borowski J.197: i Post. Mikrobol
12:283-292,

Borowski 1, i W. 1965. Znaczenic i jia zakaseh wywolanych precz
droidzaki rodzaju Candida u noworodkéw. Wiad. Lek. 18: 1079-1083.

Bréaik I, Braesifeka K, Konopks T. Miller T. Rozga A 561 www preowleklcj

Bruun B, Westh H,
hospital 1989-1994. C1i Mierobol ifet. |(1) 124-126.

Budak A, Trojanowska D. Niedzin J, Prokop A. 1993 Ocena wynikow badafy
‘mykologicznych i mykoserologicznych materialdw 2 dr6g oddechowych pacjentow w latach 1986
~1990. Med. Dos. Mikrobiol. 45: 259-262.

Burczyfiski E, Glowacka M., Kulesza H. Kosrubala M. 1964, Przypadek moniliazy i
aspergillozy phuc  zatok bocznych nosa u dziewezynki -etnicj. Otolaryngol. Po. 18: 295-300.

. Buluk H, 1971, 2 rodzaju Candida w jamie ustoc] u
i scholyeh miast i wsi. Czzs, Stomatol 24: 850.964.

Dynowska M. 1990,
ojovsda olsytkieg Ana Mycol 261 99.107.

Dynowska M. 1 antibiotics on and Candida
bbb Mycol. 27 (1): 205211,




Fungal infection 85

Dynowska M. 1993a. Obscrvations concerning appearance of yeast in human's respiratory system.
Ibid. 28 (2): 147-150.

Dynowska M. 1993b. Changes in mycoflora of mens respiratory system-observed during last some
yoarsyeass. 140 8 Q) ISLISS,

Dynowska M. 1995. Drozdze i grayby jako czynniki patogenne
chosysiemw wodnych. Rozpr. b blumaanl:mtyWSP 77. Olsatyn: 1-83.
Bynowska W16 Acta Mycol. 31 (2):
7141

Dinows k 2 M. 1998, Hialohyfomikoza podudzia wywolana przez Fusarium solani. Mikol. Lek. S (4):

Dynowsk: M. A 1999, Presence of is is in the human
respiratory system. Acta Mycol. 34 (z) 281-267.

Dynowska M, Ejdys E.2000. i ildren.
Thid. 35 (1): 4752,

izer Inc, 19.

Gelfand M. S. 1997. Candidiasis: implications for internists and pulmonologists. s Repi. i
Care. Mcd. 18 (3); 225-234.

Grodzka K190 Pty sbeal kvl wiley prtchnicy o wyspowacien Condie e
jamach us(nycnduea Rozpr. hab, Wydawnictwo.

Hoog G. S, Guarro !ucrzs e b 3000 A o clia Fungi. Ed2
. tsaburcn vor Schimmeleaturs Usierit Rvir Vi

Letyna C.1975 Zakasena gybica « odcaari gorcakowymi Pregl Pecia. § (2) 151157

Katowski M. 1964, (0l 17:427-432.

Kedzierska J, Szygula M, Dolezal M. 2000. Udziat grzybow virsd drobmovsiroiow
izolowanych ze krwi chorych leczonych w oddziatach Kinicznych Szpitala Uniwersyteckiego w
Krakowie w latach 1993 - 98, Med. Dok. Mikrobol. 52: 197-205,

Klempous J, Pospiech L., Rak J. 2000. Grzybice nosa i zatok przynosowych. Mikol. Lek. 7 (2):
99-105.

Kowalczyk J. 1975. Candidiasis w dzici. Przegl. Pediatr. § (3): 291-297.
Kowalewska-Kantecka B, Schmidt-Sidor B, Stugocki P, Turzyniecka M. 1993
roybicze  zapalenie  oftodkowego  ukladu  nerwowego 2 uwzglednicniem  zmian
patomorfologicanych. Pediar.Pol. 68 (6: 23:28.
Kreger-van Rij N.J.W. 1984, The yeast ird rovisi iton. El
. Publ. B. V., Amsterdam.
Kremery V, Laho L. Dluholucky S, Pisarcikova M, Hanzen J, Filka J, Sejnova
D, Liskova A Purgelova A, Szovenyova . Koren P. 202 As logy.:mu[ungal
piibilty, froma 12
national study from Slovakia. J. Med. ikt 51(2): 10-116.
EurastonstiA. om, muhau Infektionen mit Candida. Dermatol. Monatschr. 157: 410-411.

a grzybice nw}nm‘qu mrzdon pliomsch u dacwca. Famiink Smpaiom Polonum
tionali, E6d7, 24-25.05.1985

I3 AL 1995, mm,\:ne,.mmgd.. g
Kurnatowska A., Kurnalowskx P, Kalinowska-Graczyk H. 1980, Wi
Otolaryngol. Pol. 34 (5): 475479.

Kurnatowska A, Zabifiska O, Wara-Wasowska K. 1969, Gatunki grzybow wystepujace w

bioccnozic jamy ustnej czlowieka. Czas. Stomatol. 22: 1141-1145.

A E. 1981. C rzsbow jacych w réznych

nisachjy ustne]. o Somual, 3 O 103

Kurnato owska-Kré K, Toporowska-Kowalska E.

K\unllnwskh A 200 Inwazje grzybami przewodu pokarmowego dzieci. Wiad. Parazytol. 47
(4): 923-928.
Kuxnuluwsk' P. 1980, Flora bakieryjna i grzybicza jamy ustnci,j

im nosa, zatok przynosowych i ucha
doktorska. L6di.

Lauterbach R.1995. i iu vogelni " jakiw. G
Pol. 66 (5): 289-293.




jdys

Lodder J.Kreger-van Rij N. W. 1967. The yeasts. A taxonomic study. North Holl. Publ. Comp.,
Amsterdam.
Macura A, MajewskiS, L; icka Z.1976.

jamy Med. Dos. Mikrobiol. 28 (2): 237-241.
Macura A B 1590, Rola proegania w iserke pomiedsy grpbem Gondida 3 orpnizme
arza, Post. Dermatol. 7; 195-206.

Macura A.B. 1998, C; biczym. (1) E. Baran (ed.
Tekarskicj. Volumed, Wroclav.

Majewski S. 1973, Biocenoza jamy ustacj - Bgaienia virace, | Norales o bakeon

grzybicea jamy ustncj. Czas. Stomatol. 26: 1369-1375.

Malani P.N. Bradley S.F, Littlc RS, Kauffman C. A, 201 Trends in specics casing
fungemia in

Marcifiska P., Dobrulnkn A P ey K., Milewska-Bobula B,
Wirwicki J, Mars-Gawlikowska K. 1995, Graybiczs zapalenic kosci i stawow u
emoulecin Mikol Lek 2. 169173

Mikusz G, Kulagowska-Timberman E. Nowsk A. 1997, Graicas sapaesie opon

Pediatr. Pol. 2: 187-191.

Milowska Bobula B. Rovacks-Treehlcks K. Dobrzaiska A, Maclejewsti Z.
1dzik M. Cacch-Kowalska J, Marcifiski P, Dabkowska M, 197

Mikol. Lek. 4 (

Mitlcr M1 199, Funga necions u..)mtea.m diseases of the fetus and newborr
Remington .S, ades Cotp, PlBioble

Obata S, Hiraia v £t K, Inouc M. 2001. An epidemiological study for fungus
isolation during the twenty ~ five year period from 1976 to 2000 in Kitasato University Hospital
Kanscnshogak Zashi 75 (10 863860

0dds F.C.1994. infect Amer. Ac tol. 32 8285

O'Sullivan J. M, Jenkinson H. r Clnnun Y D. 2000. v of Candieaticans 0 o

Microbiology 164: 41-48.
ilifska B, 1995,

iel P, Ziotkowski P.1998.C b
patomorfologiczny. Mikol. Lek. 5 (2): 105-109.

Ratajezak B, Wicrzba I, Tgga N, Czarniak P. Kos:
1996.

kW, Samet

Pediatr. Pol. .

Richardson M. D. Warnock D. W. 1995. Graybice. Rozpoznaswanic | Ieczeni. Springer, PWN,

Warszawa.

Saneczko F. Kostusiak M. M, Kaszuba A, Lupa S, Lipowezan G,
Teanadel:Budiko E.Kwiccict E. 199 Griyby z rodsajs Candida bion Sluzowych jamy
ustncj oraz przedsionka nosa u chorych na luszczycy pospolitg w okresie czyanym i w okresic
Kiinicznej remisji choroby. Mikol. Lek. 5 (2): §7-95

SekutaE,Dylyg H.Kwiatkowska E,Rudzka-Kaitoch Z. 1993 Crynniki rozwoju infekei
erzybowych u nicmowlat. Pediat. Pol. 68 (6): 17-21.

Slavin M.A. 2002 ‘mould infection in Austraia, . Antymicrob.

SorelIDy Vazquex 1,190, Candidemia and systemic candidiass. Semin. Respir. Infect.  (2)
23-137.

A 1996, Zakazenia grzybami
jamy ustac] u dricci |=L:m|ych ortodontycznie. i St 185193

Wasowska-Krélikowska K, Loga G. 1981 Badania mikologiczne u drieci z zespolem zlego
‘weblaniania, Przegl. Pediatr. 11 (4): 287-290.

Wegorska D, Rawicka L,Szezygielski A. 1992 Zastosowanie testu Oricult-N dla okreslenia
‘wystepowania droidiakow z rodzaju Candida u cigzarnych. Czas. Stomatol. 45 (9); 450453,

Wigckiewicz W, DannE. Plonka B,Proniewicz A, Wiadyka-Pelc K.1999. Badania
nad obecnosciy drozdiopodobnych na protezach szczgki z obluratorami i w jamach

pooperacyjnych. ity 6(1):15-19.



Fungal infection 87

ZabaR.Dadiczak-
. S Posnai. kol Lok m) 106-109.

Zurowski M, Szponar-Zutowska A, Jarzgbowska M. Masiota J, Palicks | M-
Szukalska D, Sniec M. 1994,
jamie ustnej u miodziezy licealnci. Czas, Stomatol, 47: 259-262.

Grupy ryzyka infekcji grzybami wér6d dzieci w wieku szkolnym

Streszezenie

Celem badafi byla ocena 7 igdzy wystgpowaniem grzybéw u dzieci,
a drodowiskiem zycia (miasto-wics), pleia, wmk.em, dieta, przebytymi chorobami,
i szpitalnym oraz wskazanie ~dzieci

potencjalnic ugmmnycn zakazeniami gﬂyblayml.

Materiat j, gardk: dzieci, w wieku
697110.15 I, pochodsacyeh z rodowiska mlejsklcgo i wiejskiego.

Spostéd 13 wyodrebnionyeh gatunkéw grzybow drozdiopodobnych i drozdzy
zdecydowanym dominantem jest Candida albicans ~ podstawowy czynnik etiologiczny
wigkszokci grzybic notowanych u czlowicka. Zjawiskiem niepokojacym moze byé notowanie
C. glabrata i C. krusei, ki6rych coraz wigeej szczepow wykazuje opornosé na podstawowe
syl craecsilanes copte sl T beigeli, 5. capsularis i Saccharomyces sp.~

U wigkszosci badanych nyoume infekeja grzybicza wzrasta po :myhlmykolcﬂpu
pracciwbakieryjnej, bez wagledu na porg roku czy wick. Dotyczy to przede wszyst
najbardzicj stabilnej ontocenozy gardia. Natomiast dzicci mlodsze najbardziej zagrozone a
wiosng po przebylych infekejach ukladu oddechowego. W tym przypadku grzyby chetnie
zasiedlajg nos.

Grupg najwigkszego ryzyka wystapicnia grzybow w jakiejkolwiek z badanych ontocenoz

tych uzyskano wigcej posiewcw pozytywnych w poréwnaniu z miastem. Moze to
suiadeé 0 semaym fpekrun atualoyl veserwuarow graybi | weltont ch
- X e
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