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I N T R O D U C T I O N

Voorhorst & Spieksvia ( 1 9 6 7 ) , Maunsell ( 1 9 6 8 ) , Pepys el

alii (I96(S) and Miyamoto et alii (1968) have investigated the
antigenicity in man of several species of mites such as Denna-
tophagoide.s pleronyssiniis, Dermatophagoides farinae, Glyci-
pliagiis destructor, Tyrophagiis putrescentiae and Aearus siro.
These authors found a number of positive skin-reactions
to their mite extracts, but Dermatophagoides pteronyssinns
caused the highest percentage of positive reactions in house
dust positive patients, roorliorst & Spieksnia (1967) con-
cluded that the antigens of house dust and of the mite Dervia-
lopliagoides pteronyssituis were ulcntical.

It has already been pointed out (Bertiecker 1968, 1969)
that in the patients of the University Asthma-Clinic in Berlin
there is no such identity of the antigens of Dermatophagoides
ptcr. and house dust. We concluded tliat D erm ato pliagoid es
pter. is a major allergen in house ilust, but that also other
mites and/or other substances in tbe house dust niigbt be anti-
gcnic. The fact that many authors fountl positive skin tests
to several species of mites in house tlust-sensitive patients may
inilicate that some cross antigenicity exists between the se-
veral species of nntcs occurring in house dust. Also, it appears
possible that this cross antigenicity extends to mite species
occurring in other environments than house dust. It was there-
fore of interest to investigate whether patients with a positive



skin tests to Dcrmatophag^oidcs pier, or other mites occurring-
in house dust Avouk] also react positively to other mites not
found in house dust, with which patients could hardly liave
had any contact. Voy this purpose the mites Panonycliiis iilmi
( the fruit tree red spider mite), Tclraiiychiis iirlicae (the
glass house red spider mite or hop red spuler mite) antl Dcr-
manyssiis ^j^aHinac (the chicken mite) were selected.

M A T E R I A L S A N D M K T li () D S

5 series of pnliciits were treated in tlie Uiiiversity-Astlima-Cliiiic in lJerlin for
chronic "listmctivc UiiiR disease or rhinitis. All the patients were prick-tested
^vith routine extracts of inhalant allergens such as several pollen mixtures,
moulds , house dust and animal hairs. The house dust extracts used came from
f o u r different sources (two from Vitrum, Stockholm, Sweden; one from Home
L a b . , Stoke I'oges, Cit. Britain; one from Center Lab., l'ort WashiiiRton, U.S.A.)
a n d these four extracts were meant to be used routinely for the detection of
h o u s e dust sensitivity in outpatient clinics. Although the routine prick tests
Averc done in all patients, the mite tests were carrieil out with different groups
of these ])atients, as not all the extracts \vere available durint; 'he 3 years (1966-
1970) when these investigation were done.

Griiup /I: 65 consecutive patients were prick-tested with 4. different mite spe-
c ies occurring in house dust: i) Drnnatopluigoidi's fariiiar. 2) Tyro/iliiigiis pii-
Irrsrnitiac. 3) .1 ranis siro. 4.) Glycipliagus domrslinis, and tlie mediums of
m i t e i ) -3 ) .

droiip li: 52 patients \vith positive skin-reactions to a i per cent extract of
Dcrrnaloplia^oidt's ptcr., and a control group of \% patients with positive skin-
t e s t s to various allergens btit not to Dftmalopluigoules pin:, were skin-tested
w i t h an o.i per cent extract of Paiioiiycliiis ulmi (the fruit tree red spider mite).
A s Pmioiiyclius iitini possesses an extraordinary hard chitin skeleton, which is
n o t easily crushed, the extract was made after crushing the mite bodies in
l i q u i d nitrrtgen.

Cjfoup C: 29 patients with positive skin-reactions to an iper cent extract of
lirrniatophcigmdrs pier, and 53 patients positive to various allergens but not to
Drrrntilopliiigoidrs fter. ivere prick-tested with an 1 per cent extract of 'Vetra-
nyrhiis iirticar (the glasshouse red spider mite).

(iroiip I): 24 patients positive to the i per cent extract of Oermatophagoides
p t e r . and 32 control patients (as above) were prick—tested with an i per cent
extr : ict of Hermarnssus galiinae (the cliicken mite).

Cjt-oup E: 450 consecutive patients were prick-tested with two different chitin
e x t r a c t s : one suspension in alcohol and the other in aqua bidestillata. For this
pu rpose 250 mg pure chitin obtained from the Zoological Universit\' Institute
Avas crushed in a mortar until a fine powder was produced. This powder proved
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to be practically insoluble in alcohol and in \vater. To this powder 4 com alcohol
(96) per cent) or aqua bidest. was added so that each suspension had a chitin

concentration of about 6 per cent. This suspension was used for prick-testing.
The patients of groupA-D were partly identical. In all patients the skin-

reaction was graded with 1.-4 crosses, according to the si/e of the wheal and
flare after 15 minutes.

R E S U I, T S

Group A

1) Out of 65 consecutive patients 14 were completely nega-
tive. Of the remaining 51 patients (Table i) 28 (55 per cent
of the 5 I patients) had positive reactions to mites and of these
25 were positive to house dust (89 per cent of the 28 patients).
23 patients (45 per cent of the 51 patients) had negative
skin-tests to mites; but i 8 of these were positive to house dust.
32 of the 51 allergic patients (63 per cent) reacted positively
to mites and/or their medium.

2) 28 patients positive either to mites or to mites and their
medium (but not to mites' medium alone) were positive to one
or to several mite species (Table 2).

3) Mites and their medium: of 3 species of house dust
mites also the mediums were prick-tested. The distribution of
positive skin-reactions either to mites or to mites' mediums or
to both is shown in Table 3 (32 patients).

Group B

Panonychus iilmi. Out of the 52 patients positive to Dcrma-
lophagoidcs pier. 24 (46 per cent) were positive to Panony-

Skiji-Sensiti'vity to

Positive to house dust
Negative to house dust

TABLE
House Dust

I

and Mites (•

Positive
to mites

25
3

;/ Patients).

Negative
to mites

18

5
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TABLE 2

Skin-Reactions of 2S Patients to Four Different Mites Occurring iu House Dusl.

Positive to GIvcv- Tvro- 11 ^ xi 1
/ , , • - ," Dermato- , Number
(lunii KM' phairiis phagus , . , Acarus .-

,- . , 1 !̂  phagoules . ot
01 inite tlome- putres- r • siro

. , . ' . fariiuie patients
species) sticns centiae

•1-

0

0

0

+
1-

0

0

0

0

•1

0

0

0

0

'1-

0

0

0

0

5
3

3

+ o -I- -I-
o -I- + +

All.

chus ulmi, whilst in the control frroiip of 48 patients only
three (6 per cent) showed a positive reaction to Panonycliiis
nhni. Of the 100 patients of "froup B prick-tested with Panony-
ditts tthiti, 79 slioweci positiv^e skin-tests to house dust. Oi
these 79 house dust positive patients 23 (29 per cent) were
positive to Pcntoyiychus tilmi. Of the 21 house tlust nejjjative

TABLE 3

Skin-Reactions of •J2 Patients to Three Different Mites Occurring

in House Dust and to their Aiedium.

Positive Positive Positive
to mites to medium t" m-tos and

medium

Acarus siro
Dermatophagoides farinae
T y 1*0phagus putresceuti;ie

3
7
6

5
4
8

1 1

7



TABLE 4

Correlalin/i of Skin-Readinns In tliri'c S/iccies of Mili-s not 0/ currhig
in House DusI ivitli Ihc Slt'ui-Snisilimty lo House Dust and Dcrinalophagoides

pli'ronyssinus.

Positive to
Panonycluis uliiii

J-^ositive to
TetranNchus urticae

Positive to
Oennanvssiis ^alHnae

Positive
to

Dermat.
pter.

' / r

46

62

21

Negative
to

Dermat.
pter.

''/<•

6

+3

9

Positive
to

house
(lust
%

29

52

1 r

Negative
to

house
llllSt

7c

14

36

25

pat ien ts o\ g r o u p B only 3 ( 1 4 pe r cent) had posit ive reaetions
to Panonycluis lilmi.

Gro7ip C

Tclranycliiis urticae. Out of the 29 patients positive to Der-
viatophagoidcs pier. 18 (62 per eent) were positive to Tclra-
nychiis iirlicac^ whilst in the control group of 153 patients 23
(43 per cent) had positive reactions to Telranychiis iirlicac.
Of the 71 house dust positive patients of group C 37 (52 per
cent) had positive skin-reacticMis to Tctrauychus iirl'icac; out
of the I I house dust negative patients of group C 4 (36 per
cent) showetl positive prick-tests to Telran\cliiis iirl'icae.

Group D

Dcriiianyssu.s gallinae. ^ (21 per cent) of the 24 patients
positive to Dcrviatophagoides pier, had positive prick-tests
to Dermanyssus gallinac; In tlie control group of 32 patients
3 (9 per cent) reacted positively to the chicken mite. 44
patients of group D were house dust positive; <; of these ( i i
per cent of the 44 patients) reacted positively to Dcrmmi\s-
.'iiis jraUhitw. Out of ]2 house dust negative patients 3 (2^
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TABLE 5

(j o mpanson of Skin-Ri'^ctions to (^hilin ^willt tin' Skin-Smsitl^ity to llonsi' Dust,
D/7'fruitoplutf^ouIrs pt/'i'onysst nus and Pollrn.

Number
of patients

Positive to
chitiii in
alcohol

Positive to
chitiii in
aqua dest.

Positi\'e
to

house
dust

2 0 4

87(i7)1-

87(17)

Negative
to

house
dust

88

67(5)

s7 (4)

Positi\'e
to

Dermat.
pter.

1 0 0

7'/'(7)

1 , 7 ( 1 1 )

Negative
to

Oermat.
pter.

1 9 2

87(15)

57 (10)

Positive

pollen

80

67(5)

57 (4)

15ermat. pter. i:-: Drrmatophtigoiilrs ptnonyssmus.
* These patients were positive to pollen, moulds or animal hairs, but negative

to both house dust and mites.
"I" The luimbers in brackets are the absolute numbers of positive chitiii re-

actions.

p e r cent of the 12 patients) had positive skin-tests to Derma-
nysstts gallinae.

The results of group B, C and D are shown in Table 4.

CrfOltp E

Of the 490 consecutive patie/its prick-tested «"ith chitin,
158 were completely negative to inhalant allergens and also
to chitin. Of the remaining 292 patients with positive skin-
tests 22 shoAA'ed positive reactions to chitin suspended in alco-
h o l (respectively 21 patients to chitin in acjua bidest). That
there is no correlation hetween positive skin-reactions to
chitin and positive prick-tests to house dust or Deriiiato-
phagoides pteronyssinus, is shown in 1 able s.



D I S C U S S I O N

I) In group A 55 per cent* o(- the patients with positive skin-
tests to house dust show positive reactions to one or more
species ol niites occurring in house dust. I'his percentage,
which has been obtained with a relatively small number ot
patients lies very close to our previous results. Only about
half ot our house dust positive patients react positively to
mites occurring in house dust.

It could perhaps be argued that the house dust extracts
used in our series have been too strong and this could have
given a number of false positive reactions. Against this argu-
ment points the fact that we have tested simultaneously with
four different house dust extracts which are used in many
laboratories for routine prick-testing. House dust sensitivity
was therefore only assumed in a patient if be showed a
strongly positive reaction to one house dust extract or a some-
what weaker but all the same distinctly positive reactions to
two or more house dust extracts used. False positive reactions
to house dust must therefore have been rare.

The present investigations confirm our previous results
that mites are a major allergen for the patients of the Uni-
v^ersity-Asthma-Clinic in Berlin but not the only scnirce of
house dust antigenicity. The reason that this percentage is
much lower than with patients in the Netherlands or Gt. Bri-
tain could be a lower average number of mites in the Berlin
house dust. It is known that the content of allergens in the air
is influenced by the climate. In Davos, for instance, less al-
lergens are found in the air than elsewhere, possitily because
of less bumidity and/or electrostatic differences. It has been
suggested that there is a correlation between humitlity antl
the number of mites {Spicksina 1969, Maini.scII 1970).

A similar situation as in Berlin exists probably in Scandi-
navia, where Sleniiis & JFide (1969) found no signiticant
correlation between the commercial bouse dust and Dcnnato-

* If tlic patients witli positive reactions to mites' rnediuin are incliuleti this
percentage increases to 63 per cent.
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'dcs niliiuie extracts in the ijjjK and skin-test reactions.
T h e extracts of house dust antl Dcnnatopliago'idcs cidinac
had some common as well as unrelated antigens. Fhey con-
cluded that the house dust extracts investigated in Scantlina-
via may contain allergens from other mites to which its popu-
lation may have been sensiti/.ed. Stenius & Wide stateil that
different house dust extracts would probably vary as to their
content of Dt'rnialophagoidi's species allergen. As in some
countries mites account only partly for house dust sensitivity,
other components than mites in house dust must have anti-
genic potency, in japan, for instance, Miyamolo et al. (1969)
found that the antigens in house dust are not always mite
antigens. They have foiinci that in a number of patients the
house dust sensitivity was not caused by mite antigens but
by silk or moulds.

2) Out of 28 patients of group A who reacted positively
to one or more species of mites occurring in house dust, 57
p e r cent shoM'ed positive skin-tests to more than one of these
mites. Also other authors {FoorhorsI & Spicksnia 1967,
AlaiinscU 1968, Pfpvs ct al. 1968, Miyamoto cl al. 1968)
have found a number of positive skin-tests to every mite oc-
curring in house dust to which they have tested. Spicksma
(1969) has suggested that positive skin-reactions to several
mites occurring in house dust in the same patient could be
explained by statistical probability. However, cross- antigeni-
city to an antigen component, which is common to all mites
occurring in house dust, should also be considered. {Bcrn-
ecker 1969). The second possibility has also been suggested
by Miyamolo ct al. (1969); they investigated the cross-anti-
^enicity of six different house dust mites using the Prausnit/,-
Klistner-test. The correlations between the various mite
species were relatively high. Close antigen correlation was
found between bouse dust and the mites tested. As Dcnnato-
pliagoidcs faiinac represents only about 4 per cent of the
mites found in house dust, but Dcniiatophagoidcs ptcronys-
siniis 32 per cent and Glyriphagiis 27 per cent, the close re-
lationship of Dcrmatophagoidrs farinac with house dust is



regarded as evidence that this mite contains an antigen which
IS common to most other house dust mite species.

3) Cross antigenicity between mites occurring in bouse
indicates the possibility that a common antigen might also be
tound in nntes not occurring in bouse dust. A comparison be-
tween groups of patients with positive reactions to Dermato-
phagoides pteronyssinus and control groups ot patients who
were negative to this mite but allergic to other substances
sliowetl that the former were positive to mites not occiu'ring
in house dust in a much higher percentage. In particular, the
results with Panonychus ulmi (46 per cent and 6 per cent)
suggest the possibility of cross antigenicity between these
two mite species.

A certain cross antigenicity exists also between Dermato-
phag(jides pteronyssinus and house dust respectively on the
one hanti and the two other mites investigated, but to a minor
degree. Witb Tetranychus it is still considerable, but with
Dermanyssus it is only just noticeable. In any case, it must be
of great interest, that so many patients have shown positive
reactions to these three mite species which do not occur in
house dust. Cross antigenicity between these species can be
assumed of course only if our patients have not had any con-
tact with tbe mites Panonychus ulnn, Tetranychus urticae or
Dermanyssus gallinae and thus have not acquired tbe sen-
sitivity by direct contact.

Because all OLir patients are townspeople the possibility of
contact with nntes living on fruit trees, in hop lields, glass
houses or in chicken pens is very improbable but cannot be
absolutely excluded.

4) T he possibility must consiclered that cross—antigenicity
exists not only between mites in general but even between
arthropods. Such a possibihty was already suggestetl by Bach-
ofen el al. (1967) and by Milchcll ci al. (1969), who found
that out of 100 mite positive patients 61 per cent had positive
reactions to one or more insects or spiders. The observed
cross—antigenicity between mites and spitlers was not more
frequently seen tban between niites anil insects.
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It must be kept in mind that many children in early life
e close contact Avith insects: they are stung by mosquitos,

fleas and other insects. That children are olten hypersensi-
t ive to these insects, can he seen from the sometimes enorm-
ous reaction they SIIOAV to these stings. Those chiUlren Avho
have an allergic disposition will probably retain this hyper-
sensitiA'ity for life. It could be that their sensitiA'ity to mites
IS derived from their early sensiti/ation to other arthropotls.
I f this \\'ere the case, it Avoukl clarify Avhy many house dust
sensitive people are sensitive not only to Dermatophagoides
pteronyssinus but also to many other species of mites; it
Avtjuld appear that in these cases the house dust sensitunty is
a consccjuence of a general arthropod sensitivity acquired
early in life.

An antigen common to all arthropods has not yet been
isolated. As chitin is a component of almost all arthropods
t h e skin sensitivity to this substance Avas investigated. Our
results do not intlicate cross antigenicity between chitin and
mite extracts. This negative result may be caused by the very
weak concentration of our chitin extracts and our inability to
produce stronger extracts. Further investigations on this sub-
jec t will be necessary.

SUMMARY

Kour groups of patients Avere prick-testetl with extracts oi
hcjuse dust, several house dust mites and/or some mites not
occurring in house ilust.

1) 89 per cent of 28 patients Avith positive skin-reactions
to house dust mites \̂ -ere also positive to house dust, whilst
t h e skin sensitivity to this substance Avas iuA'cstigated. Our
positiA'e mite reactions.

2) 57 per cent of the 28 patients Avith positive prick-tests
t o any of the four species ot mites occurring in house dust
A -̂ere positiA'e to more than one of these mites.

3) Patients with positiA'e reactions to the house dust mite
Dermatophagoides pteronyssinus Avere positiA'e t<j nutes not
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occurring in house dust in a higher percentage (46 per cent to
Panonychus ulmi, 62 per cent to Tetranychus urticae and 21
per cent to Dermanyssus gallinae) than were control groups
of patients with negative reactions to Dermatophagoides pter.
(6 per cent, 43 per cent and 9 per cent).

4) It is therefore suggested that a certain cross antigeni-
city exists not only between mites occurring in bouse dust but
also between mites in general.

5) These results confirm that house dust mites and, in
particular, Dermatophagoides pteronyssinus play a major
part in the antigenicity of house dust, but that also other
substances, particularly in some regions, for instance in Ber-
lin, must be of antigenic importance.
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