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Sttirago mites arc inipcirtant sources of airborne allergens, especially on
farms. A mite snrvcy was cdtiductcd in the working environments of 121
farms in five regions of Germany. Of iS.S9 samples. 743 (86,4%) contained
mites. rcprcsciUing f)47<S.'i7 astigmatic niitcs in 723 g of dust and 34.̂ 01
prostigmatic initcs in 469 g of dust. Dust samples from nine sites of each
farm weic collected and analyzed. Nincty-tlircc percent of all mites ticlongcd
to the order Astigmata (storage- and lu)usc-dust-mitc species); 3.̂  Astigniata
and 14 Prostigmata mile species were identiticd. According to the aliundancc
and steadiness of the important astigmatic mite species, the lollowing order
was found: I.epidoii^lypiitts dcsttttctor > Cilvcvpittigtt.s dotitcstictts >
siro > rvroplt(ti;iis longior > Blotitia tjibodits > Cliortoi^lvpittts arcttatiis
Tityrcopitagtts ctitotitoplttti^tis > Tvroplttti'iis i)titrcsceitti(tc > lutro'^hpittt
lottgior > Ivropitai^tts pahintrinit > Acitrtis fiirrix > Acartts ititiuohiiis >
Gohieria ftiscit. Blotitia tjibodas was dcsci'ibcd for the first time as an
atmndant species of farms in Germany.
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In recent years, there has been inereased interest
in the study of storage mites (SM) as triggers ol'
allergie reaetions. Several studies have demonstrated
that SM are major sensitizers among farmers (1-13)
and that the inhalation of their allergens ean
provoke asthma and rhinoeonjunetivitis. SM have
also been identified in urban homes, suggesting that
they ean also be regarded as eausative agents of
allergie diseases in people who are not exposed
oeeupationally. People living in damp houses seem
to be partieularly at risk (7).

Investigations of the mite fauna of farms have
been earried out in various European eountries, but
only one pilot study has been reported in Germany
(14). In Scotland, .leffrey {\S) analyzed hay sam-
ples from 31 farms and identified Lepidoglyplnts
destrttctor, Acartts farris, Acartts siro, 'Tyrophagtts
longior, and lyrophagtts palmarttm. In Ieeland,
Hallas & Gudtnundsson (16) examined the mite
eontent of hay samples and reported that the most
common astigmatie tnite speeies were /.. destrttctor
and A. farris. In Finland, Terho et al. (17) analyzed
the mite speeies present in hay and identified
T. lottgior as the most eotntnon, followed by A. siro
and A. farris. In Ireland, Cusack et al. (KS) reported

that the main mite speeies in stored grain were
A. siro and Glycyphagtts domestictts. followed by
T. lottgior and Acartts immobilis; Tyropbagtts
ptttrescentiae was present only in small numbers. In
England and Wales, Griffiths et al. (1 )̂) identified
A. farris and small numbers of '/; ptttrescetttiac in
bulk grain samples. In Denmark, Iversen et al. (7)
studied grain, straw, and hay samples, finding that
L. destrttctor was predominant in grain and straw,
and A. siro in hay; lyrophagtts spp. were also found
in large numbers. In Sweden, Hillerdahl et al. (20)
found L. destrttctor and .4. sity^ to be the most
common astigmatie speeies in hay. In Seotland,
Cuthbert et al. (1) found A. sii-o and A. farris in
14/16 hay samples and Giycyphagtts spp. in 9/16
samples; Pyroglyphid mites oeeurred in only one
sample. In addition to the hay-storage faeilities,
Leskinen & Klen (21) reported that in Finnish
eowsheds A. siro was the most abundant mite
species, whereas L. destrttctor, T. longior, and
G. domestictts were less eommon and oeeurred
in about equal numbers. In the hay-storage facili-
ties, A. siro was more abundant than L. destrttctor
and G. domestictts, whieh oeeurred in similar
numbers.
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Mosl of these studies have shown the presence
ol' mites of clinical ini|")orlance on liuropcan farms.
Most of these species have also been identified in
liouse dusl Ihioughout Ihe world. The present
study aimed to investigate the mite fauna of 121
farms in five regions ol (iermany.

Material and methods
Sampling sites

In cooperation with the Agricultural Professional
Associations of Munster, Hannover, and Augsburg,
121 farms in different regions of Germany
(Niedersachsen, Munsterland, Ostwestfalen, Sauer-
land, and Ailgiiu) were selected for mile analysis.
Dust samples (a total of (S59) were eolleeted from
nine areas within each farm during February,
March. October, and November 1993, and May and
.lune 1994.

Mile coiinls and ideniificiilion

All samples were collected by hand (spoon) and
immediately transported to Ihe laboratory and stored
at 5"C' until analysis. Thi'ee aliquots were analyzed
from each sample. Living mites were isolated with
a modified shaker including variable sieves (200-
5()()|.im width), fixed in 70% ethanol or l.S%
glutaraldehyde, mounted on glass slides, and
examined under a microscope (Aristoplan, Fa.
Leica). Keys (22-27) were used for the correct
identifieation ot the diflerent mile speeies. Mites
belonging to the orders Mesosligmala, Crypto-
stigmata, and Melastigmata were not identified
because they accounted for less than 1% of all the
mites. Results are expressed as llie number of
mites/g (analyzed) dust.

Results
Ninety-three percent of all the mites found belonged
to the order Astigmata; 723/859 samples of the
working area ('AA%) eontained a tolal of 547(S57
Astigmata and 34501 Prostigmata in 469/(S59 sam-
ples (54'X)); '^^ Astigmala mite speeies (32 SM and
three house-dusl miles [MDM]) and 14 Prostigmata
mile speeies could be identified (Table 1). Fig. 1
shows a box plot view of the Asligmala mile counts.
Altogether, the arithmetie mean of the tolal Aslig-
mata count in the samples taken from the nine
sample areas was 63(S/g of dust; 1O(S/I2I farms were
infested by (>. domesticus ((S9.2'/{i), followed by
/.. deslrticlor (HH.4%), A. siro (19.3%), T longior
(70.2'X)), Chortoglyphus arciiattts (S2%), Blomia
Ijibodas (42.9'X)), lliyreopliagits entomopliagus
(35.5'Xi). Iiitroglyphus longior (31.4%), T. piilres-

Tiililc 1. klnnlilidd mile siiccios: ;

(in alpiinbciii: nidoi)

il) Asliyiiiiilii

1. Ai::inis lariis

2. Acaius giaciPics

3. Acinus inimuijilis

4. Acunis siio

5. Acolykmdnu piirnihixii

(). Aliuin/cjlyphus nvatus

7. Bliiiiiiii Ijihixiiis

ii. Ciilogiypinis herinsKi

9. Ciiliiglypiius iiugimsi

10. ('hofluglyphus afcuahis

11 Clennglyphus piiliiiiler

12. Clunnglyphiis piumigei

13. Dormntiiphnijimivs plcwnyssii

14. DimiiL'suglyphus inlumicdiiis

15. [iirnglypiiiis liingini

10. Ijiroglypiuis iniiynni

17. Ijlycyphnrjus hiciiuiliilus

1B. Glycypliiigiis dimttisliais

b) Pi'dslicjinatn

1. Acmopsis sallofs

2. ft/ctt) s|).
3. CiicyliHiulli'i sp

1 Ch(il(:loniorphii lupiduplanini

5. Cliayh.'lus imirsoi

[]. Ch(-!yloUis eiiidiliis

7. Cheyliiius nnilaccunsis

i) Asli( jnialii

19.
20.
21
22.
23.
24.
2b
20.
27.
28.
29.
30.
31
32.
33.
34.
35.

8.
9.

10.
11.

12.
13.
14

(in ni|)li;.iheti[:: oidor); 1)) Prnsliiiii

Glycyphagus gt'.nicukilus

Glycyphagus oiiiaUis

Goliipj'ia fusca

HisliusluiUci faouiariuui

Ilislinsloiiia sapiomyzanmi

Lapidoglyphus di-islriidor

Michaulupus uvaiisi

Ndiiacams sp

Ihywuphagiis cnlnmophagiis

Tyi'ulichus casui

Tyiophagus hievicriunlus

Tyinpikigus liingini

Jyrophagus naiswandiiri

1 yruphagiis paluiafiiui

Tyrophagus poiiiiclosus

Tyrophagus putinsconliao

Tyiopiiagus similis

Choylulus linunssaili

Ciinaxn s|)

Euchcylulia s|)

Pyniuiilos s|i.

Spiniixlolla sp.

Tnisnnouius S|i.

Tytleus sp

ccniiae (26.4%), A. farris (23.9%), Gohieria ftt.sca
(14%), Tpalinarium (12.4%), and A. immobilis (9%).

Abundance

Aeeording to the abundance (number of indivi-
duals of one species in all samples ot Astigmata
counted; Table 2), we found the following ranking
of importance: L. deslrttctorwaii {he mosl abundant
Astigmala speeies with a total count of 171845
individuals, followed by A. siro (12(i441 indivi-
duals), B. ijibodas (82 025 individuals), G. domesti-
cus (66 765 individuals), C arcualits (26 162
individuals), T longior (25 498 individuals). T. enlo-
mophagiis (19261 individuals), /il longior (4650
individuals), T. ptilrescenliae (4632 individuals),
A. farris (3877 individuals), A. immobilis (3574
individuals), G. fiisca (3330 individuals), and T
pabnarum (2753 individuals). The highest infesta-
tion densities of the important asligmalic miles
found in t)ne sample in eaeh case were as follows:
L. deslriuior 30 500 individuals/g of dusl, tbllowed
by R Ijibodas (22 300), G. domesticus (18700).
A. siro (14600), T. enlontophagtis (5095), T longior
(4220), C. arcitatus (3860), T. pulrescentiae (1535),
F.. longior (934), G. fusca (750), A. farris (727), A.
immobilis (715), and T pabnarum (285). Most of
the individuals of L. deslrttclor and G domesticus
were in the hypopus stage (resting deutonymph).

1234



Mite I'aiina

100000

10000

en

o
li.

o
<
OC
o
cc
LJ
a
in
Ul

1000

100. -

MillillL'
ril:ichinc

( li:ilT I h i N l o f l S l n i w

/•/i;. / . Hiix plol view ol Asl ignial i i ni i lc c m i n l s in s a m p l e a reas .

Sicitdiitcss

According to the steadiness (occurrenee of one
species in all samples eontaining Astigmata; Table
2). the following ranking of importance was
observed: L. tlcslrticlor was detected in 392/859
analyzed samples, followed by (!. ttoinesiicits (374
samples). A. siro (227 samples). 7.' longior (182
samples ) , C. arciuiliis (119 samples ) . B. iiiht)tltis
(102 samjTles). 7.' cnlt)int)phagtts (62 samples). 7.'
ptilre.sccnlitic (53 samples), E. longior (47 samples).
7.' palinarttnt (43 samples). A. farris (37 samples). A.
inunohilis (32 samples), and (I fiisca (26 samjiles).

Discussion
The morphologie analysis of the dust samples
revealed the rieh Astigmata fauna of German farms.
Representatives of the Tydeidae. Tarsonemidae. and
Cheyletidae families (Prostigmata) were also eom-
mon (Table lb). Preliminary investigations indicate
that mites belonging to the order Prostigmata.
espeeially Clwylettis erittiiliis. may also produce
allergens (28). Our results indieate that the mite
fauna in farms in Germany comprises clinically
important speeies. Sinee exposure to 100 mites/g of
ncrinatt)phagoitk's spp. has been proposed as the
threshold concentration that triggers the geneti-
cally prone pci'son to produce mite-s]iecific IgE
(29), we consider that (Jerman farmers are exposed
in the working environment to mite levels that
could induce sensitization and/or symptoms.

Higher levels, more than 500 HDM/g of dust,
have been proposed as a major risk factor for acute
asthma in a sensitized person (29). In the present
study, the mean mite level was 638 Astigmata/u
of dust, whieh can be considered high. Mites
belonging to the Pyroglyphidae were also found.
litiroglvphns iiuiyiwi, Dcrnittioplutgoidcs picronxs-
siiuis. and K. longior were identified in six. four,
and 47 samples oi the different working areas,
respeetively. Additionally, studies of tlie mite fauna
of henhouses (30) showed a high abundance and
steadiness of /). farinae. D. lUcronvssintis. and /i.
longior.

Hach sample area seems to have a different
predominant mite speeies. These diffcrenees iu
mite infestations and abundance could be caused
by differences in humidity and/or food require-
ments. However, mite infestation oi' storage prod-
ucts and/or house dust varies according to the
climatic conditions and. therefore, from country to
eountry. as shown in different studies and reports
of mite allergy and tauna from tropieal and sub-
tropical countries (31-33).

The Astigmata mite fauna of German larms is
similar to the mite fauna of other European coun-
tries (I. 7. 14-21). We also identified a great
number of Asligmata mite species (35 species). 13
of which may be of allergenic importance. The
large number oi mite speeies identified may be due
to the number of faims investigated and the lar^e
number t)f sites analyzed within Ihc different farms.
The aualvsis of the mite eontent oi' farm dust
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samples revealed the presenee of many "domestic
miles" (DM), and il has been proposed that this
term be used for HDM and SM which are found
in the domestic environment and elicil an IgE
response (34). Eor the first time. M. tjihtnlas was
deteeted in the working environments of German
farms (14, .35). This mite is biologieally related to
Bloinia Iropictilis, a very important source of aller-
gens in house dust in tropical and subtropical
regions (4. 36-38). Aeeordingly. it may be specu-
lated that B. Ijihotlas induces IgE-mediated allergic
aiiway diseases. Initial investigations (3y, 40) indi-
cate that there is a high degree of sensitization to
B. Ijihtjchts in Germany among farmeis and urban
dwellers, and a high degree of cross-reactivity
between B. Iropicalis and B. Ijihodas. Euture pub-
lications will elaborate on this subject.

At present, only three SM extracts {A. siro. L.
desiritclor, and r pttlrcsccnliac) are available for
skin testing and treatment in Germany. Our results
suggest that they do not eover the DM spectrum
present in Germany, espeeially on farms. In addi-
tion to mite species with known allergologic impor-

tanee, there are other species, sueh as A. farris,
A. inunohilis. B. Ijihodas, C. arciitiliis, E. longior., G.
doineslictts, G. fttsca. T. cnloinophagits, T. longior.,
and T. palniariim, which may have clinical impor-
tance. CSreater efforts should be made to establish
the allergenie eross-reaetivity among these species.
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