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Abstract: The study was carried out from April 2000-March 2001. During this period
49 samples of dust, litter, debris and residues from cages and run-offs of mammals,
birds and reptiles in the Silesian Zoo, were examined for the presence of mites,
especially the allergenic taxa. Mites were extracted using the Berlese method and
preserved in 70% ethanol. For identification, the mites were mounted in Hoyer's
medium on microscope slides. Mites were found in 44 of 49 samples analyzed (89.8%).
A total of 5,097 mites were collected, from which 60.3% were found in samples
collected in spring, whereas only 13% in summer and 24.1% in autumn. The remaining
2.6% of the total mite population was found in winter. Majority of mites (82.7%) were
collected from aviaries of macaws and cockatiésa(ararauna and Nymphicus
hollandicug. A total of 10 species of astigmatid mites were identified that belong to 4
families - Acaridae, Glycyphagidae, Anoetidae and Pyroglyphidae. Generally, the
allergenic mites of the order Astigmata constituted 49.5% of the total count. Among
themAcarus farriswas predominant (34% of the total count), followedTyyophagus
putrescentiae (4.7%), Caloglyphus sp. (4.35%) andAcarus immobilis (4.31%).
Dermatophagoides farina¢he house-dust-mite species, was for the first time found in
this environment.D. farinae (0.05% of the total population) was associated with
parrots, canids and artiodactyls. Summarizing, it should be stressed, that cages and run-
offs of different mammals, aviaries of parrots and terrariums of snakes are important
sources of some allergenic mites, especillyfarris andT. putrescentiaethat might

cause allergies in workers.
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INTRODUCTION There is increasing evidence that mite allergens are
important in the etiology and perhaps the pathogenesis of
Atopic allergies have increased in industrialised countrieatopic asthma, perennial rhinitis, atopic dermatitis,
House dust mites from the family Pyroglyphidae (Acariurticaria and oculorhinitis [1, 4, 11, 26, 29, 31, 33]. At
Acaridida) are recognized as the most important ridkast 14 groups of allergens have been identified ftom
factor causing allergies in indoor environments [1, 2, 3, farinae and D. pteronyssinug2]. The house dust mites
5, 11, 15, 16]. Three species of house dust mitedsave been reported from human dwellings and a wide
Dermatophagoides pteronyssinusDermatophagoides variety of other habitats associated with man and his
farinae and Euroglyphus mayneiare reported to be the environment, both indoor and outdoor (e.g. in hospitals,
major sources of allergen in house dust [1, 3, 5, 11, 28praries, cinemas, schools, nursery schools, hotels,
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students’ hotels, offices, military barracks, WorkplaceEable 1. List of the animals from the Silesian Zoo whose environments
and other public places, farming environments, passendé/® examined, and numbers of mites collected.

aircrafts and trains, automobile seats, naval ships, 0Cear /s examined Total number oMean number of
going ships, birds’ nests, city pavements, among others) mites collected mites per 1 gram
[5, 9, 33, 35, 36, 37, 41]. of sample

The term storage mites includes a variety of mites, bHBmphicus hollandicus 3.079 145

especially certain astigmatid species from the familiggockatiel)
Acaridae, Glycyphagidae and Chortoglyphidae [3, 6

7
i TN 1,138 3.06
11, 13, 38]. Mites of the generAcarus Tyrophagus Fa ararauna(macaw)

(Acaridae) LepidoglyphusindGlycyphagugGlycyphagidae) Canis dingadingo) 216 2.36
are most often found in ecological studies of hay, stra@ercopithecus petaurista 127 9.32
and vegetable products in farming environmentg-esser white-nosed monkey)
thl’OUghOUt the world [6, 82, 17, 18, 20, 21, 24, 27, 35, Addax nasomaculatus 100 1.55
39, 40]. The storage mites are commonly found ifrddax)
different stored food products, in granaries, barns angny iynx wrangeli 135 1.07
other farming and occupational environments, but also {Burasian lynx)
samples of house dust. '_rhe most a_bundant an.d most ofteN rilus sphinx 49 0.96
reported are the specie&carus sirg A. farris and  (mandrill)
Tyrophagus putrescentigfieom Aqarldae,Lep_ldqglyphus Giraffa camelopardalis 78 0.92
destructor Glycyphagus domesticend Gohieria fusca (giraffe)
from Glycyphagidae andhortoglyphus arcuatusrom _
Chortogiyphidae [6, 7, 8, 11, 13, 14, 17, 18, 24, 35, 374 roomy - 24 083
These mites are also the sources of clinical important , o
allergens and the causers of occupational allergy (knox)g ali?g?rg’i‘;'tl'(isngge;‘r‘lgjlfega"fom'ae 10 0.60
as allergy to storage mites) among farmers, grain-storage
workers, bakers, pastry-cooks, shopkeepers, millefgekko geckétokay gekko) 58 0.52
store-keepers, cheese-makers, horse riders, dockexs constrictor 22 0.44
transport workers, upholsterers, miners, and some otHega constrictor)
occupational categories [3, 10, 11, 13, 25, 30, 34, 38]. corallus enydris 34 0.29

Many species of mites with which humans come ifcommon tree boa)
contact, besides those found in house dust and stoggGnrocebus patas 7 0.20
products, induce allergic reactions. These include somed guenon)
species of spidgr mites (e.g., the 2-sp0_tted .spider M{g;s pardalis(ocelot) 9 012
Tetranychus urticaeand Panonychus ulmj which are ,
common pests in orchards, yards, greenhouses, drffis lupuswolf) 2 012
gardens. These mites were recently discovered to indugmcrates cenchris 4 0.06
IgE-mediated reactions [3, 4]. (rainbow boa)

Moreover, it should be stressed that a large part of tli@rysocyon brachyurus 1 0.05
territory of Poland was not examined for the occurrendganed wolf)
of allergenic mites, including the pyroglyphid and nonpython regiugroyal python) 4 0.03
pyroglyphld rmtes of medical concern of the ordeEapiO hamadryas not found not found
Acaridida. It is noteworthy that, to the best of OUfamadryas baboon)
knowledge, samples from a zoological garden wete o 007 220

actually analysed for the first time for the occurrence df®@
allergenic mites.
The aim of this work was to study the occurrencenmites, especially the allergenic taxa. Table 1 shows all
prevalence and species composition of allergenic acarofawmamals whose environments were examined.
in cages, terrariums and runs of animals of the SilesianMites were extracted using the “Berlese method” and
Zoo, as occupational biohazards, and, therefore, an attemptserved in 70% ethanol [6]. For identification, the mites
to assess the exposure of workers on allergenic mites. were mounted in Hoyer's medium on microscopic slides.
Mite density was calculated as the number of specimens
MATERIALS AND METHODS per 1 gram of the material analyzed. Because of
difficulties with standardization of mite collection, the
The study was carried out in the Silesian Zoegalculation of mite numbers of each taxon per gram of
(Katowice, Upper Silesia), from April 2000—March 2001sample was recommended as the best method for
During this period, 49 samples of dust, litter, debris andetermining mite exposure [29]. Mite abundance was also
residues from cages, terrariums and run-offs of mammatsylculated as the number of specimens per 1 sample. Four
birds and reptilians were examined for the presence séasons were defined: January, February, and March as
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Table 2. Species list, dominance, occurrence and mean number of mites per 1 sample, in total samples from the examined plée=anrbe. Si

Mite taxa Dominance Frequency Mean number
Number of mites Percent of the Number of  Percent of the Percent of of TZZ;%?Q
total count samples total count samples_r_nite
positive
ACARIDIDA
Acaridae

Acarus farris 1,736 34.05 5 10.20 11.36 35.42
Acarus immobilis 220 431 13 26.53 29.54 4.48
Acarus siro 7 0.13 2 4.08 454 0.14
Tyrophagus putrescentiae 239 4.68 15 30.61 34.09 4.8
Tyrophagus longior 65 1.27 11 22.44 25.0 1.32
Tyrophagus similis 10 0.19 2 4.08 4.54 0.20
Caloglyphus sp. 222 4.35 3 6.12 6.82 453
Rhizoglyphus sp. 1 0.01 1 2.04 2.27 0.02

Glycyphagidae
Lepidoglyphus destructor 19 0.37 8 16.32 18.18 0.38

Pyroglyphidae
Dermatophagoides farinae 3 0.05 3 6.12 6.82 0.06
Anoetidae (unidentified) 463 9.08 4 8.16 9.09 9.44

ACTINEDIDA
Cheyletidae 20 0.39 8 16.32 18.18 0.40
Tetranychidae 26 0.51 5 10.20 11.36 0.53
Bdellidae 7 0.13 3 6.12 6.82 0.14
Other Actinedida 3 0.05 3 6.12 6.82 0.06
ORIBATIDA 906 17.77 28 57.14 63.64 18.48
GAMASIDA 1,146 22.48 30 61.22 68.18 23.38
IXODIDA 4 0.07 3 6.12 6.82 0.08
Total mites 5,097 100.0 44 89.8 100.0 103.3

winter; April, May, and June as spring; July, August, anGenerally, the actinedid mites constituted only 1.1% of
September as summer; October, November, and Decemtier total mite population. As may be seen in Table 2, the
as autumn. Results were analysed using %° test and the astigmatid mites of families Glycyphagidae, Acaridae and

Pearson’s product-moment correlation test. Pyroglyphidae (allergenic taxa) constituted 49.48% of all
mites collected. Among ther. farris was predominant
RESULTS (approx. 34% of the total count), followed by.

putrescentiae (4.7%), Caloglyphus sp. (4.35%) and

Overall results. The weight of samples ranged fromAcarus immobilis (4.31%); all species of the family
8.8-197.17 gram. Mites were found in 44 of the 4@caridae. Tyrophagus longiar T. similis A. siro and
samples examined (approx. 89.8%). Percent of sampRbizoglyphussp. were less abundant and formed 1.27,
positive for mites was highest in terrariums (100%), thed.19, 0.13 and 0.01% of the total mites, respectively.
in cages (91.3%) and in runs (76.9%). A total of 5,09¥embers of the family Acaridae (acarid mites) were
mite specimens were isolated, including 2,985 membedsstinctly more abundant as glycyphagids and constituted
of the order Acaridida (astigmatic mites) (58.6%). Thapproximately 39.5% of all mites collected. Moreover,
Gamasida were the second most numerous group of mi&3 unidentified mites of the family Anoetidae (hypopi)
(22.48%) (Tab. 2). The remaining part of mites consistadere isolated (9.1%). The remaining part of the
of the following taxa: Tetranychidae (0.51%), Cheyletidaastigmatid mite fauna consisted of the following 2 species
(0.39%), Bdellidae (0.13%), other unidentified Actinedida L. destructor(Glycyphagidae) (0.37%) and. farinae
(0.05%), Oribatida (17.77%) and Ixodida (0.07%)(Pyroglyphidae) (0.05%) (Tab. 2).
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Table 3. Abundance and occurrence of allergenic mites found in the particular types of places examined in the Silesian Zoo.

Places examined/Mités Terrariums Cages Runs
D (%) F (%) M D (%) F (%) M D (%) F (%) M

(n=156) (N=13) (n=4578) (N=23) (n=363) (N=13)
Acarus immobilis NF NF NF 3.05 39.13 6.08 22.03 30.76 6.15
Acarus farris NF NF NF 37.87 17.39 75.39 0.55 7.69 0.15
Acarus siro NF NF NF 0.15 8.69 0.30 NF NF NF
Tyrophagus longior NF NF NF 0.21 26.08 0.43 16.80 38.46 4.69
Tyrophagus putrescentiae 8.33 23.07 1.0 4.36 43.47 8.69 5.23 15.38 1.16
Lepidoglyphus destructor NF NF NF 0.21 21.73 0.43 2.75 23.07 0.76
Dermatophagoides farinae NF NF NF 0.04 8.69 0.08 0.27 7.69 0.07

lincluding only the allergenic mite species; D - relative dominance (percent of the total count of mites isolated); Ffraglativey (percent of the
total count of samples examined); M - mean number of mites per 1 sample; n - number of mites; N - number of samplesuN&. - not f

Sources of mites in the Silesian ZoodAssociations D. farinag, together with the allergenic spider mites
with animals. About 89.82% of mites were found in (Tetranychidae), constituted 45.61% of all mites found in
cages, whereas only 7.12% in runs and 3.06% in terrariurttee Silesian Zoo (Tab. 2).

The astigmatid mites were found in 61.2% of the total

samples examined. These mites most abundantly occurred/ite fauna from cages.As many as 4,578 mites were

in cages (2,761 specimens; 60.31% of the total populatiosplated from these samples. Cages show also the highest
and distinctly more numerously in runs (211 onegjiversity of mite taxaA. farris was the dominant species
58.13%) and terrariums (only 14 mites; 8.97%) (Tab. 3§37.9%), and most abundant both per 1 sample (75.4) and
About 83% of mites were collected from aviaries oper 1 gram of dust (2.95), wherebsputrescentia@andA.
macaws and cockatielsAia ararauna and Nymphicus immobiliswere most frequent in these samples (43.5 and
hollandicug. Only terrariums of lizards contained38.13% of all samples from cages, respectively). The
exclusively non-astigmatid mites (Tab. 4), mainlyemaining part of the astigmatid mite fauna consisted of
members of the order Oribatida, which mites constitutafie following taxa -Caloglyphussp. (4.84% of the total
85.4% of the total count of specimens associated wittount),L. destructor(0.21%),A. siro (0.15%),T. longior
these reptiles. (0.21%), T. similis (0.21%), D. farinae (0.04%), and

A. farris was the dominant mainly in cages of birdsunidentified hypopi of Anoetidae (9.3%). Moreover,
species with 1,734 specimens (constituting about 41.10%tranychidae constituted 0.52% of mites collected,
of the total mite population) and mean number per Cheyletidae 0.34%, Bdellidae 0.02%, other Actinedida
sample 216.75, and was found in 4 samples (50%) (Tab. @)06%, Gamasida 21.58% and Oribatida 17.16%.
Considering all samples examing¥, farris was also the
most abundant species both per 1 sample (35.42) and peMite fauna from runs. A total of 363 mites were
1 gram of sample, especially in bird cages (2.9). isolated from these samplds.immobiliswas the dominant
immobilis was the dominant species in runs of canidspecies (22.03%), and most abundant per 1 sample (6.15),
(35.15%), whereasT. longior of felids (24.3%).T. whereasT. longior was most frequent in these samples
putrescentiaewas the most frequent species and wa88.5%). The remaining part of the astigmatid mite fauna
found in 15 samples (30.61% of the total count and 34.18&6nsisted of the following taxaT. putrescentiag5.23%
of samples positive for mites) (Tab. 2). Among astigmatidf the total count),L. destructor (2.75%), A. farris
mites this allergenic species was predominant in terrariuf®&55%), D. farinae (0.27%) (Tab. 5), and unidentified
of snakes (17.56%), in cages of primates (16.93%) ahgpopi of Anoetidae (10.5%). Moreover, Tetranychidae
runs of artiodactyls (9.55%). Of a total of 239 specimersnstituted 0.55% of mites collected, Cheyletidae also
of T. putrescentiaecollected, 200 mites were found in0.55%, Bdellidae 0.02%, Gamasida 37.19%, Oribatida
cages (83.7%), especially in cages of birds (63.@%0). 2.47% and Ixodida 1.1%.
farinae the house-dust-mite species, was for the first time
found in this environment. This allergenic mite was Mite fauna from terrariums. Only 156 mites were
associated with parrots, canids and artiodactyls, wherdaslated from these samples, including only 14 specimens
L. destructor(most important storage mite species) wittof the order Acaridida (astigmatid mites). Among them, 2
artiodactyls, felids, canids and primates (Tab. 4). speciesT. putrescentia@andRhizoglyphusp. were found

Summarizing, it should be stressed, that the maiiab. 5). These samples were dominated by members of
sources of allergenic mites in the Silesian Zoo werhe order Oribatida (71.15% of the total count). The
indoor spaces (cages), especially aviaries of birds (Tab.r@maining part of the acarofauna consisted of the
4). The most important allergenic species of astigmatidllowing taxa - Bdellidae (3.84% of the total count),
mites @carussp., T. putrescentigel. longior, L. destructoy  Cheyletidae (1.28%) and Gamasida (14.74%).
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Table 4. Abundance and occurrence of allergenic astigmatid mites associated with particular groups of animals examined.

Groups of animals/Mités Canids Felids  Artiodactyls Primates Snakes Lizards Birds
(N=5) (N=7) (N=7) (N=7) (N=8) (N=5) (N=10)

mean number of mites per 1 sample/mean number of mites per 1 gram
(percent of dominanépercent of frequendy

Acarus immobilis 12.83/0.62 0.42/0.01 1.62/0.08 3.0/0.17 NF NF 13.25/0.17
(35.15/33.33)  (2.08/28.57)  (7.30/37.50) (11.47/42.85) (2.51/37.50)

Acarus farris NF 0.28/0.01 NF NF NF NF 216.75/2.94
(1.38/0.28) (41.10/50.0)

Acarus siro NF NF NF NF NF NF 0.87/0.01
(0.16/25.0)

Tyrophagus longior 4.33/0.2 5.0/0.17 0.37/0.02 0.14/0.008 NF 0.75/0.01
(11.87/33.33)  (24.3/42.85) (1.68/25.0)  (0.54/14.28) (0.14/37.50)

Tyrophagus putrescentiae 3.16/0.15 NF 2.12/0.11 4.42/0.26 1.62/0.03 NF 19.0/0.25
(8.67/33.33) (9.55/25.0) (16.93/28.57) (17.56 /37.50) (3.60/75.0)
Lepidoglyphus destructor 1.0/0.94 0.57/0.02 1.0/0.05 0.28/0.01 NF NF NF

(2.73/33.33)  (2.77/14.28) (4.49/50.0)  (1.09/14.28)

Dermatophagoides farinae 0.16/0.008 NF 0.12/0.006 NF NF NF 0.12/0.001

(0.45/16.66) (0.56/12.50) (0.02/12.50)

N - number of samplesincluding only the allergenic astigmatid mite specfestative dominance (percent of the total count of mites isolated);
*relative frequency (percent of the total count of samples examined); NF - not found.

Mite exposure. Numbers and densities of mites. test) was found only between lizards and snakes (r =
Densities (numbers of mites per gram of sample or per0173*), primates and artiodactyls (r = 0.62*), felids and
sample) of the total mite populations and particuldizards (r = 0.51), and between primates and felids (r =
astigmatid mite species were varied between plac8s$0) (Pearson’s correlation test; p < 0.05, p < 0.005%).
and/or groups of animals examined, and between seasonB the case of an occurrence of allergenic mites,
(Tab. 1, 3, 4, 5). The mean number of mites per gram péitrescentiaeand A. immobiliswere significantly more
sample was highest in samples from cages and otlisrquent in cages than the dominant spegie@rris (> =
indoor spaces (4.03), followed by runs (1.24) andé6.1, p=0.0001 and y* = 12.0, p = 0.0005, respectively).
terrariums (0.68). Generally, the number of total mites pémalogically, the latter species occurred in runs
1 gram of sample varied from 0.0-31.5 and was highestsignificantly less frequently thah. longior, A. immobilis
cages (aviaries) of cockatielslymphicus hollandicus andL. destructory® = 25.41, 16.85 and 8.59, respectively;
(Tab. 1). The mean numbers of total mites per 1 samge< 0.005), whereas the difference betwderarris and
was also highest for cages (199.4), followed by runB. putrescentiaestatistically was nonsignificant (p =
(27.9) and terrariums (12.0). 0.12). Considering individual species of allergenic mites,

T. putrescentiaewas found more frequently in indoor

Seasonal fluctuations of mite densitiesMajority of  spaces (cages) than in runs and terrariums (x> = 19.05, p <
mites, about 60.3%, was collected during spring, 24.19%0001; x> = 9.05, p < 0.05, respectively). Other frequent
during autumn, whereas only 13% in summer and 2.6% épecies]. longior, A. farris, A. immobilisandL. destructor
winter. During the winter, mites were found mainly inshowed no clear associations with types of examined
associations with birds and arctiodactyls. Moreover, mitgdaces (p > 0.05). The highest differences, but statistically
were found during this season in runs or cages of felid®t significant, were found in the frequency Af farris
and canids, but only the non-astigmatid taxa, mainly @nd T. longior between the cages and runs; the former
Gamasida and Oribatida. Among allergenic mitespecies was more frequent in cages (x> = 3.7, p = 0.054),
Tyrophagus putrescentiasvas most abundant during whereas the latter in runs (x> = 3.31, p = 0.069).
summer, and more abundant in autumn than in spring. In
the case oD. farinag single specimens of the species DISCUSSION
were found in summer, autumn and wintéx. siro
occurred most numerously during winter, whereas mitesAmong the astigmatid mites isolated from the
of the family Tetranychidae in autumn. Both dominanéxamined samples were found some potentially
speciesA. farris andA. immobilis as well ad epidoglyphus pathogenic species and genera evoking allergic reactions.
destructor were most abundant during the spring monthghe speciesL. destructor Acarus siro complex, T.
(Tab. 5). putrescentiag T. longior and D. farinae possess strong

allergenic properties and represent the main cause of the

Statistical analysis. The significant correlation in storage mite allergy, according to many authors [3, 7, 11,
numbers of mites per gram of sample (Pearson’s correlatib8, 18, 24, 30, 38, 41]. The latter mite plays main role in
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Table 5. Abundance and occurrence of allergenic mites isolated in particular seasons of the year during the study (April 2000-4)arch 200

Seasons/Mités Spring Summer Autumn Winter
D (%) F (%) M D(@%) F (%) M D(@%) F (%) M D@®) F(®) M
n=3075 N=13 n=661 N=12 n=1228 N=12 n=133 N=12
Acarus farris 54.93 15.38 129.92 1.97 8.33 1.08 NF NF NF 5.26 16.67 0.58
Acarus immobilis 6.05 46.15 14.31 0.60 16.67 0.33 1.55 25.0 1.58 827 16.67 0.92
Acarus siro 0.03 7.69 0.08 NF NF NF NF NF NF 451 8.33 0.50
Tyrophagus longior 1.27 38.46 3.00 3.03 25.0 1.67 0.41 16.67 0.42 0.75 8.33 0.08

Tyrophagus putrescentiae 0.42 30.77 1.00 26.63  41.67 14.67 3.50 33.33 3.58 5.26 16.67 0.58

Lepidoglyphus destructor 0.45 38.46 1.08 0.15 8.33 0.08 0.33 16.67 0.33 NF NF NF
Dermatophagoides farinae NF NF NF 0.15 8.33 0.08 0.08 8.33 0.08 0.75 8.33 0.08
Tetranychidae 0.32 15.38 0.77 0.15 8.33 0.08 122 16.66 1.25 NF NF NF

lincluding only the allergenic mite taxa; D - relative dominance (percent of the total count of mites isolated); F - eatareyr (percent of the
total count of samples examined); M - mean number of mites per 1 sample; n - number of mites; N - number of samplesuN&. - not f

the house dust mite allergy [1, 2, 3, 4, 5, 11, 15]. It ie.g. D. farinag, show limited cross-reactivity with the
commonly known that the most important species aftorage mites (acarids or glycyphagids) [2]. For the urban
allergenic mites which are found in both residential andopulation, sensitivity to particular species of storage
occupational environments throughout the world includmiites and their cross-reactivity with pyroglyphid dust
generaDermatophagoidesLepidoglyphus Tyrophagus mites found in house dust are not important because
Acarus and Glycyphagus The spider mites exposure to storage mite species is usually minimal [32,
(Tetranychidae) were also recently discovered to indu@3]. On the other hand, sensitization to storage mites in
IgE-mediated reactions [3, 4]. All these allergenic speciesban dwellers has been reported from Spain, Croatia,
collected, commonly occur in farming environments irbenmark, Germany and the USA [2, 3, 4, 5]. For farmers
Poland [6, 7, 35]. Majority of them have been found imnd other agricultural workers, however, both storage and
Poland in bird nests, coal-mines, house dust sampleshmuse dust mites may act as inhalant allergens. Therefore,
samples of dust from ocean-going ships [6, 9, 32, 33, 3y people living in agricultural or subagricultural
35, 36, 37, 41]. The stated prevalence of acarids amdttlements, sensitivity to various species of domestic
gamasids is in accordance with earlier data from farmingites and storage mites and cross-reactivity between
environments of Finland, Faroe Islands and Iceland Igpecies may be of clinical significance [2, 3, 4, 5, 35, 37].
Hallas [14], Hallas and Solberg [20] and Te#ial. [39]. Summarizing, the present results reveal the occurrence
In Poland, the abundance of acarids was smaller aafiallergenic mites in the examined places of the Silesian
dominance of oribatids and glycyphagids was stated #oo. Thus, they should all be regarded as a potential
samples of dust and organic debris from farmingource of mite allergens in this environment. So far, the
environments in Southern Poland [35]. The number ahites have not been reported as occupational biohazards
astigmatid mite species was actually higher than that far workers of Zoo gardens. Our study suggests that the
farming environments in Finland [39], Sweden [8]zoological allergenic mites belonging to Acaridae,
Norway [27] and Iceland [14, 17], or in coal mines inGlycyphagidae, Pyroglyphidae and Tetranychidae should
Poland [34], but lower than in farming environments ie considered as occupational risk factors contributing to
Poland [35] or Germany [12], and much lower irthe occurrence of respiratory and dermal diseases among
comparison with house dust samples [19, 22, 23, 32, 3Blese workers. As the occurrence and concentration of
or samples of dust from ocean-going ships [41jnites in samples from different places may vary to a
Moreover, the pyroglyphid mites were not found irconsiderable extent, further studies are highly desirable.
farming environments in Finland, Sweden and Iceland [8,
14, 17, 39]. Mite density per gram of sample was similar
as in stored grain, hay and straw or in coal-mine dust [14, Acknowledgements
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