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Exposure of submarine personnel to
house dust mite allergens
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House dust mite (HDM) allergens play an important
role in the pathogenesis of perennial allergy and
bronchial asthma. There is broad consensus that asse
ment of exposure to HDM allergens is mainly based on
measurements of allergen Co,n,cen_trati,ons in QUSt find th?tglpe 206; length, 48.6 m; width, 4.6 m; height, 4.5 m) built in 1969
the “threshold” level for sensitization in atopic children 5n4 1970, respectively. One week before collection of the samples,
is approximately 2000 ng of group | allergen (sum of Dersypmarine B had returned from an extraordinarily long 3-month
p 1 and Der f 1) per gram of dust. cruise, whereas submarine A, with the exception of a 3-week cruise,

Many data are available about exposure to HDM aller-had stayed in the harbor during the preceding 3 months. When in the
gens for persons in private homes and public buildingsharbor, the crew does not use the bunks.

(eg, schools and day care Centers) but hardly any for mil For dust collection, we used a vacuum cleaner (1000 W)
itary personnel at their places of duty. In this article weeduipped with a new dust bag for each mattress and vacuumed the

present the results of a pilot study of HDM allergens inwhole mattress (50 cm 180 to 210 cm) for 2 minutes per square
. meter. Dust extraction and ELISA were performed as described by
German submarines.

Lau et aB Precoated polystyrene microtiter trays and reagents for

sandwich ELISA were obtained from ALK (Copenhagen, Den-

METHODS mark). Results were expressed as nanograms per gram of dust.
In April 1996, dust samples were collected from 28 bunk mat-Assay sensitivity was 15 ng/g dust. For statistical evaluation, the

tresses in 2 submarines. The foam mattresses were covered withsum of Der p 1 and Der f 1 was used.

synthetic fabric; cotton sheets were used as bed linens, and persa

al sleeping bags were used as comforters. On each of the SURESULTS

marines, only 16 bedsteads are available for a crew of about 25 pe

Isons, and therefore_ most Qf the bedsteads are used_alter'nately by The 13 dust samples from submarine A contained
east 2 persons during cruises. The submarines are identical modegroup | mite allergen contents below 500 ng/g dust
(median, 182 ng/g dust), whereas all of the 15 dust sam-
ples from submarine B exceeded this level (median, 4438

Abbreviation used
HDM: House dust mite

From Rheinische Friedrich-Wilhelms-Universitét, Bonn. ng/g dust; Fig 1). The age of the mattresses did not cor-
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rine A) and from 4.3 g to 18.0 g (median, 8.47 g for sub-
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J ALLERGY CLIN IMMUNOL 243
VOLUME 104, NUMBER 1

gen levels higher than the threshold level of 2000 ng/¢ 1000000
dust. Der p 1 was the most predominant allergen on bot
submarines, whereas the levels of Der f 1 did not excee
50 ng/g dust (submarine A) and 500 ng/g dust (subme
rine B), respectively.
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DISCUSSION

Derp 1 + Der f 1 [ng/g dust]

Our investigation shows that submarines can be
place of relevant exposure to HDM allergens. High (85% _ ‘
to 90%) relative humidity in the submarines during the rierids S”*Z,T;"TQ)GB
cruises an_d *high density” use_ _Of the mattresses appaHG 1. HDM allergen contents in mattresses (n = 28)
ently provide favorable conditions for the growth of marines.
HDMs. The lower allergen concentrations on submarine
A may be due to the fact that the duration of the last voyselects against persons with asthma, but not against per-
age was much shorter compared with submarine B. Thsons with allergies that do not affect the lower airways,
range of HDM allergen contents per gram of dust in subworking on submarines.
marine B is in the range of what is found in private The fact that submarines can be a place of relevant
homes (unpublished data). We do not know how theexposure to HDM allergens should be considered when
HDMs initially were brought into the submarines; possi- selecting submarine personnel. More data are needed to
ble vehicles are the sleeping bags of the submariners characterize the extent of this problem and to assess
their clothing? under which circumstances measures to reduce exposure

Several studies have evaluated the health status aito HDM allergens on submarines are warranted.
mortality of submarine personnel. However, we are no
aware of any data about the rates of sensitization againggrgrences
HDM allergens in this group, and no data are available | 5. viis Ta Thomas WR, Aalberse RC, Vervioet D, Chapman MD.
about the prevalence of asthma among German Nav  pyst mite allergens and asthma: report of a second international work-
personnel. Burr and Palinkasompared hospitalization shop. J Allergy Clin Immunol 1992;89:1046-60.
rates of US Navy submariners with surface Sh|p person 2. Platts-Mills TA, Vervloet D, Thomas WR, Aalt_)erse RC, Chapman MD.
nel and found that submarine personnel had lower hosp 'J”zﬁg:ge;'ecrl?ne:‘; ;’l‘]‘; Ssig;";:lfg‘;g_‘;f;he Third International Workshop.
talization rates for nearly all of the diagnostic categories 3. Lau S, Falkenhorst G, Webe’r A, Werthrﬁann I, Lind P, Buettner-Goetz P,
examined. According to the authors, a possible reason fc et al. High mite allergen exposure increases the risk of sensitization in
the reported low rates was that the health status of sul atopic children and young adults. J Allergy Clin Immunol 1989;84:718-
mariners is spr_eened thorOUghl-y before recrUitme-nt (eg 4 'ZFE(;‘\/ey ERMahmic A, McDonald LG. Clothing: an important source of
because of difficulty of evacuation from a submarine in ™ o0 o, osure. J Allergy Clin Immunol 1995:96:999-1001.
case of a medical prOblem): Ieadmg to a pronouncers gy RG, Palinkas LA. Health risks among submarine personnel in the
“healthy-worker effect.” Of note, the German Navy  U.S. Navy, 1974-1979. Undersea Biomed Res 1987;14:535-44.
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