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Analysis of Antigens in a Commercial House-Dust
Extract by IVIeans of Quantitative
Immunoelectrophoresis
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Mcdicai Dcparimem TA, Division oi Clinicai lmmunolog^, Laboratory' of Clinical AllergoSogv', RigshospiEalet.
and the Piotfin Laboralory. Univtrsity ofCopenhagen, Copenhagen. Denniark

Crossed immunoelectrophoresis (C!EJ of a commercial house-dust extract revealed
43 itnmunoprecipitates.

Rocket immunoelectrophoresis wilh 106 different allergen extracts from animal
hair and dander, feathers, fungi, pollen, loodstufis, textiles and house-dust mites
showed the presence of precipitating antibodies in the rahbit anti-house-dusi serum
against antigens trom 34 of the extracts.

Crossed immunoelectrophoresis with the addition ol antigen, and crossed line
immunoelectrophoresis ICLIEJ with these 34 allergen extracts, as well as crossed
immunoelertrophoresis wilh intermediate ge! containing rabbit antibodies against
nine hutnan serum proteins, allowed the identification of 14 antigens in the house-
dust extract. These antigens were shown to origmate Irom house-dust mites, hair
and dander from various animals, fungi, feathers, human hair and dander, and
human seruni prott'ins-
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Extract of house-dust is used extensively in electrophoresis (CRIE) on related topics
the diagnosis and treatment of allergic (9, 14, 16, 17, 18, 22, 29) have strongly
diseases. Many studies have been made con- indicated that these methods may be even
cerning its aliergenic components. By use of more powerful in the analysis of the antigens
skin testing (3, 4, 5, 6, 7, 13, 19, 20, 21, 25, and allergens in house-dust, because of their
26, 27, 28), bronchial provocation (20, 21, high specificity, sensitivity and resolution
25, 26), radioallergosorbent test (RAST) (1, povtier.
25, 27), immunodiffusion analysis (6, 8, 13) The aim of this work was to analyse the
and histamine release from human antigenic composition of a commercial
leucocytes (13) several allergen sources have house-dust extract by means of quantitative
been shown to contribute ailergenic com- immunoelectrophoresis.
ponents to house-dust. Among these, mites
(i, 3, 4, 7, 13, 19, 20, 21, 25, 26, 27, 28), ^.-^^^,., A^n MirTunr..:
,- , ,^, i j , , , n o r . > \ • 1 1 - - MATERIAL AND METHODSleathers (6), moulds (11, 23, 24), animal hair
and dander (1, 9), human hair and dander
(5, 6, 13) and different textiles (6) are the
most common. Results recently obtained by Freeze-dried house-dust extract was obtained
means of quantitative immunoelectro- from Allergologisk Laboratorium A/S,
phoresis (QIE) and crossed radioimmuno- Copenhagen, Denmark. The extract was
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dissolved in 0.1 M sodiuin chloride to give a
10% (w/v) solution. The solution was then
sterile-filtered by means oi Millex (TM), pore
size 0.22 nm, and denoted St HD 76 before
storage at —18°C.

Extraction of human hair and dander
(obtained by emptying electric shavers and
storing until extraction at — 18°C) was
performed by agitating a 10% (w/v) solution
at 5°C for 20 h; solvent 0.125 M ammonium
bicarbonate, 0.015 .M sodium azide (pH 7.6).
After sterile filtration at 5°C, the solution
was centrifuged at 0°C for 60 min at
27.000 g. The supernatant was dialysed twice
against a 50-fold volume of 0.005 M
ammonium bicarbonate, 0.015 M sodium
azide for 20 and 60 h, and then once against
water for 20 h, at 5°C. The product was
treeze-dried and stored dr>' at 5°C. A
solution (!0 gl~') of the freeze-dried product
was then made up in 5096 glyceroi and 5096
0.9% saline, and stored at 5°C until use.

All extracts listed in Table lA. except that
of human hair and dander, were obtained
from Allergologisk Laboratorium A/S,
Copenhagen, Denmark, as 596 (w/v) solutions
in either a medium of 50% isotonic saline
plus 50% glycerol, or in pure isotonic saline.

Antibodiei

Antibodies against house-dust were obtained
by immunization of rabbits with commercial
house-dust extracts during 2-4 years. Four
different batches of house-dust were
successively used. The immunization and
purification were performed according to
Harboe & Ingild (2).

Rabbit antibodies against human albumin,
ceruloplasmin, transferrin, o-1-antitrypsin,
fibrinogen, prealbumin, orosomucoid, IgG
and IgM were supplied by DAKO
Immunoglobulins, Copenhagen, Denmark.

Normal rabbit serum (immunoglobulin-
fraction) (Code: X 903 batch 097) was also
supplied by DAKO Immunoglobulins,
Copenhagen, Denmark.

Immunoek'ClrophoTelic methods

Etjuipnient and reagents were essentially as
described in (2). The elccirophoresis was
performed in 1% (w/v) agarose gel (batch
102 Dy, Litcx, Glostrup, Demnark) contain-
ing a buffer of 0.073 M Tns, 0.024 M barbital,
0.006 M calcituTi lactalc and 0.003 M sodium
azide (pH 8.6. 25°C).

Rockcl immunoelectrophoresis, crossed
imiiiunoeiectropiioresis (CIEi, crossed line
iinintmoelectrophoresis (CLIE) and crossed
iniintiiioelectrophorcsis with intermediate gel
were performed as described in (2). Rockei
iniinunoclectrophoresis was performed in a
0.15 cm-tfiick gel at 2 V cm~' for 18 h.

Because of cathodic migration, both an
aiH)dic and cadiodic second dimension gel
were used in CIE. Unless otherwise stated,
first and second dimension electrophoreses
were performed in a 0.15 cm-thick gel at
10 Vein"' lor 30 min and in a 0.10 ari-thick
gel at 2 V cni~' for 15 h, respectively. The
thickness of the intermediate gels was
O.iScin; f 1 X 20.5 cm' or 9 x 11 cm^ glass
plates were used for CIE and 7x5 cm" glass
plalcs for the CLIE and the intermediate gel
iiniTiunoeiectropfioresis. The plates were
pressed, washed and dried, and finally
stained with Coomassie Brilliant Blue* as
described by Weeke !2).

RESULTS

Reference precipilalion pattern for the extract oj
home-dust

Crossed iinmunoelectropfioresis of St HD 76
with rabbit antibodies against house-dust
revealed 43 precipitates. This precipitation
pattern is shown in Fig. lA.

Two additional precipitates were
demonstrated during prelitninary crossed
radioinuriunoelectrophoretic experiments
giving a total of 45 precipitates. Fig. IB is a
drawing of the reference precipitation
pattern; the precipitates are numbered
arbitrarily from anode to cathode. Antigens



ANALYSIS OF ANTIGEN'S IN A COMMERICAL HOUSE-DUST EXTRACT 157

13 14 16 I? 2B 33 34 38

19 25

41 42 43

Fig. 1. RcU-rciK!* paucni k)r housf-dust exuad. Ss HD 76, obcanled by cixss.scd jinmunoclectrophoresis in 1% uv/v}
agarusc gt-l containing 0.07.^ M Tris, 0 .024 M barbitai, 0 .0006 M calcium laclate and 0 .003 M sodium azide tpH 8.6,
•25°Ci al \-,°C.

A: ,^iuigras: 8(J ^1 oISs HD 76 was applied. Firsi dimc-nsioix: 10 V/cnx in a 0.15 cm-thick gel tor 60 min. Anode to
tUc k'tl. Antibodies; 15^1/cm- rabbis atilibodio against extracts ot hcsusr duss. Second dimeission: 2 V/cm in a
0. i cm-thick gd lor IS li. Anode at top. Staining: Cooiiiassie Brilliant Blue*. A 11 x 20.5 ctB^ glass plate was used.

B: Drawing of the same CIE precipitation pattern ot St HD 76. Classifkatioti riun>bcrs for die precipitates are
indicated. Ptecipitates visualized only in CRiE experiments are drawn with dot and dash litres.

1-40, 44 and 45 precipitated in the anodic
atitibody-cotitaining gel, antigens 41 and 43
iii the cathodic antibody-containing gel, and
antigen 42 in both gels.

Both precipitate Nos. 22 and 30 were
asymmetrically shaped, possibly due to
heterogeneity. No partial identity among
individual antigens vvas seen.

Immunochemical comparnon of house-dust antigens
with antigens from different sources

By means of rocket immunoelectrophoresis,
34 ol the 106 different allergen extracts listed
in Table lA were found to form precipitates
with rabbit antiserum against house dust.
However, control experiments revealed tliat
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IA

Allcrgfuis- c\irac!s used ia rocket ininuinoclecEroptioresis, ExtractJ^ giving ri>)E.- lo precipitates on the caihodic side oi
die application well in aiui-liousf-dust gel are marked with *. Precipitation In normal rabbil serum gel is included

as t. No extracts pre€ij)iEatt'd in aiuibodv-lree ge!

One or m{>re precipitates No precipitates

Animal hair and dander

tCat. cow. dofj. tgt.)dt, +giiinea pig, hanisier, tliorsf. Mouse, r
"human ban" and dander, "'"pig. ^wool

Feat hen

tDuck iea ieather.^, ''tpouiriT leathers

Fungi

Allcrmma md2.i. A^pergitlm jumigatm. '''Cladoiporium AlLernana lenais, Aspergtilm clavatm, Aipt-rgi'lui glaucui,
herhanun, Mucor racemoHU, Pemdlliumglaucum, Tnckosporon Aspergillui ochracem, Aurrohaitdium puUulam.

puliiilan cinerea, Candida albican.%, Mucar mucedo, Neuwspora
,sitophda. FemciUiurn purpurogenum. Pemciliium roquejorti,
Rhodotorula mbva, Trichoderma vinde, Trichophyton
mentagrophytei, TrickophyUM rubrum, Uhcladium sp.,
Vertidliium albo-airum

Pollen
i und. .ihrubs

Aider [Ainm gjutmosa), birch ibeluia pendula], hiberi
iCorytus aveilana). larch iLarix dectduaK privet {Liguitwn
vulgare], wiiiow iSaiix alba)

False oat grass {.Avena elalior], meadow loxtail {Akp
pralemw, orchard gras.s {dadylii. glomerata], n.'egrass
iljjiium perenne), smootis meadow grass iPoa pratenm},
timothy iPhleum praLeJue)

Herbs

• [ijriia dioeca) Dahlia {Dahlia variabiliiu frcsia [Fresia), oxeye daisy
iChryhantemum ieucanihemum], siarwort iAsther i
tuhp [Tuiipa)

Mugworr iAriemi.Ma vuigaH^I, i

Apple, beei, 'cod, tcofiee, cow miik (cookt-di, egg
white, plaice, "tpoiato, '~'rice, "tomato, twheat

Foodstuffs

Ahnond, barley, carrot, cliicken, cocoa, cucumber, egg
yolk, fiaK, grape, green bean, green pea, hazelnut,
heiring, hops, lamb, lemon, mackerel, tnalze,
mushrooms, oai, onion, parsley, pork, rye, shrimp,
soya-bean, strawberry, tea, walnut

Textile.^

Coir tnat, cotion, juie, kapoc, sisal

Mhcellaneous

i inite^ [D. pienmymmm+jannae) Sawdusi from beech, savvdujit from pine
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lable IB

Speciiic rabbit annbodie^v againsi litniiar! seruni proiejiis
u.sed ir̂  rri>ssE"d inununoeiectrophoresis with intcr-

nieclsatc gel

ann-huniiui
anu-!itinian
atui-Kuriiaii
aiiu-buinan
anti-hunian
anEi-hurnaii
aiui-huinaix
arui-human

albunuEi
e:er
tra

a-\

iibi
prt

on

^^<^

alnplasnun
nkmn
-anuu-\pHii
iuugen
albumin
MJHiucoid

i

•A-

-• 2 3 4 5 6 7 8 9 10 11

12 oi lhe S4 allergen -sources also were able
lo iorui rockets in a gel containing
antibodies from normal non-immunized
rabbits. No rockets were seen in an
antibody-iree gel. .'\n example of a rockei
immuiioelectrophoresis is shown in Fig. 2.

The antigens irom these 34 extracts were
compared witli St HD 76 usitig either CLIE,
or in fewer cases CIE, by adding the allergen
extract to be compared.

Allergen extracts givitig rise to cathodic
precipitates in rocket imnumoelectrophoresis
were investigaied separately; the direction of
the cunent in both lirst and second
dimcitsion in CLJE was reversed. Determina-
doti oi immunological idetitity/partial
identity between antigens from St HD 76 and
antigens from the nine human serum
proteins li.sted in Table IB was perfortned by
means ol CIE with an insertiiediate gel con-
taining rabbit antibodies against human
serum proteins. Eig. 3 shows the reference
pattern togedser with four examples of CLIE
and one example of CIE with intermediate
gel

The results are sumtnarized in Table 2.
Antigen No, 3 showed partial immunological
identity to extracts from cow, hotse, goat,
wool, duck leathers, Trichosporon puilulans,
Cladosporium herbarum, Aspergillus fumigatus
and Alternaria iridis. and antigen No. 4 to
extracts Irom goat, Mucor racemosus, and
probably dog. Antigen No, 5 was possibly

immunologically identical or partially

,int;1 bullei a?

AuEigcns: ]0

I :

2:

S:

4:

1:

6:

.Si HD 7

Dnmalop

Dnmatuf.

Munian
Dog hail
Cal baif

, described in Fig. 1.

Hl of:

(>

ihagindfs plmmyiHtius

ihagoidr^ fannae

Kair and dander
1" arid dander
aiui (ianfier

7:

S:

U:

U):

11:

Horse liair ,
dander
Sheep «i)ol
Pig

Muairraa-mi

.•\Euib()dies: 23^1 cm-" oi rabbil ant ibodies againsi

c.\uacE?^ iio!ii house.du^!. Eieclrophoresis: l t sh as

L̂  V cnt^' m a 0. l.'j cni-ihick gel, a n o d e ai die lop .

idcniical to extract irom Mucor racemosus,
whereas No. 6 showed only the reaction of
partial identity to extract from cow. Antigen
No. 9 appeared to be partially identical to
extracts Irom cow, wool, Trichosporon
puilulans, Cladosporium kerbarum, Aspergiltus
jumigatjLs, and Alternaria iridis. Antigen No. 10
showed partial identity to extracts from cat.
horsf, guinea pig, goat, Mucor racemosus and
probablv dog and woo!, and antigen No, 11
possibly lo extract from cat. Antigen Nos. 12,
13, 31 and 35 were partially identical to
extracts Irom house-dust mites and human
hair and dander. In addition, antigen No, 13
showed partial identity to hutnan serum
albumin and extracts (rom dog, cat, guinea
pig, goat, Cladosporium Iterbarum and probably
poultry feathers. Antigen Nos, 14, 33 and
possibly 34 showed partial identity to extract
Irom duck leathers only. Antigen No, 24 was
partially identical to extracts from dog, cat,
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COW, guinea pig, goat and wool, antigen
No. 26 to human serum orosomucoid and
antigen No. 38 to extracts from house-dust
mites, human hair and dander and probably
horse.

DISCUSSION

QIE methods revealed 45 antigenic com-
ponents in St HD 76. The total number of
antigens in StHD76 may be even higher:
first, there may exist faint precipitates, which
are only visible after performance of the
more sensitive radiostaining techniques of
CRIE (9, 10), Second, some antigenic com-
ponents in St HD 76 might not have been
present in the house-dust extracts used for
raising the rabbit antibodies against house-
dust and thus will not be precipitated in
QIE.

For these reasons the 45 antigens found
can be assumed to belong to a group of
antigens that is more or less common to
diflerent batches of house-dust collected in
Denmark, No partial immunological identitv'
among individual precipitates could be
shown in Q_!E, This might be due to the

great complexity of the reference precipita-
tion pattern. However, the various CLIE ex-
periments did not reveal any partial identity
either.

Gel precipitations occurred between 34 of
the allergen extracts and the rabbit
antibodies against house-dust in rocket
immunoelectrophoresis.

Allergen extracts other than these 34
might have formed precipitates too, but were
stained too faintly to be seen.

The control experiments using purified
antibodies from non-immunized rabbits
revealed that these normal rabbits contained
antibodies against 12 of the allergen sources
investigated.

The reason for this might be found in the
iood components with which the rabbits
were fed, since it is well documented that
human beings and possibly other mammals
raise specific antibodies against im-
munogenic food components (15).

Allergen extracts which did not form
detectable precipitates with house-dust
antibodies in rocket immunoelectrophoresis
were omitted in the following identification
experiments as they could not be expected

Table 2

ldentity/partiai Identity of antigens from house-

1 2 3 5 6 7 9 10 11 12 IS 14 15 16 17 18 19 20 2i

Dog
Cat
Cow
Horse
Guinea pig
Goal
Wool
Duck feathers
Poultry feathers
Trkhoiporon pull.

Ciadosporium herb.

Mucor Tocemoiui

Aspergillui Jum.

Altemarui irid.

House-dusi mite (D.P.)
House-dust mite (D,F,i
Human hair and dander
Human scrum albumin
Human serum orosomucoid

{ x l

(x)

(x)

(x)
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either to increase the area of any precipitin
arch in CIE with the addition of allergen
extract, or to elevate any precipitin arch in
the reference precipitation pattern in CLIE,

These extracts might nevertheless have
antigens in common with StHD76 as this
very extract had not been used to raise the
rabbit antibodies against house-dust
employed in these experiments.

By means of CLIE and C!E with the
addition of allergen extract, only antigens
from 19 different sources were shown to be
identical or partially identical to antigens
from St HD 76, Those extracts which were
able to form rockets in anti-house-dust
antibodies but were not able to elevate pre-
cipitates of St HD 76 were thought to be not
present in St HD 76,

Different species of house-dust mites have
been shown by many studies to be included
in house-dust.

In our experiments DermtUopkagoides
pteronyssinus and Dermatophctgoides fannae
turned out to have the same five antigens
(Nos, 12, 13, 31, 35, 38) in common with
St HD 76, These five antigens, among which
antigen No, 13 is seen to be identical or

partially identical to human serum albumin,
were also contained in the extract of human
hair and dander, which correlates well with
previous findings (5, 8, 13, 20, 29),

Surprisingly, human serum orosomucoid
was found to be the only substance showing
identity/partial identity' to antigen No, 26,
One might have expected this antigen to be
found in extracts from human hair and
dander and perhaps in extracts from mites as
well.

Allergen extracts from animal hair and
dander and extracts from house-dust have
been demonstrated by different techniques to
share common antigens. Our findings clearly
confirmed that animal hair and dander are a
significant source of antigenic components in
house-dust. The pronounced antigenic
similarity among extracts from hair and
dander from different animals revealed in
other works (9, 18, 22, 29) was verified here
as well.

Several research works have indicated tfiat
allergen sources other than mites, human
hair and dander and animal hair and dander
might contribute antigenic material to house-
dust (6, 11, 23, 24),

dust to antigens from 19 different origins

22 23 24 25 26 27 28 29 SO SI S2 33 34 35 36 37 38 39 40 41 42 43 44 45

(x)

(X)
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i 1 .̂ J Comp.ii iso!i oi St HI) 70 witti antigen souices by means ol CLIE or CIE witb intermediate gd. Gd and buffcr

as desuiijetl m l-ig. I.

.Anu^ens iu ^1 "{ S5 !-!D 7b w.is ajipbed. Fsrsi dnnensictn ; 30 n u n ai 10 V cm" ' in a 0.1-^ cm-ihick gel. Ant ibodies :

IJ ^1 Mn"- oi i.ilsbii anti-isoijse-dust seitim. Setoiui dimensiot i ; 2V£.rn~' in a O.I cm-tiiiek gei ior 18 h. Line or

UHeniK-iiiaK gels: In 0.13 tni-lliKL K^'^^ were incorpora ted :

A' Di'unaUipluijiittdt ^ j/li-^ntwwiuu^ ihb ̂ 1 cni"^). BJ H u m a n ban" at^d dande r iJ3^!ciii~"K C! Cat hair and d a n d e r

' ' i ^^ iUnr ' i D I ^IliTrifiriii mdi^ 'iid jul i iu~ ' i , E) Rabbis anti-orosoTimcoid (3plcnt~ '? . F) lsotonit; saline

5 x 7 ciT!̂  glass plales vveie used.

The possible role of fungi in house-dusi
aiiergy has beeti stressed by others (11, 23,
24), We found reactions of identity/partial
identitv belween St HD 76 and five dilferent
moulds which are all shown by other
methods (11) to be predotninam in house-
dust samples from Danish homes, A tiiarked
partial identity among the antigens of the in-
dividual moulds was revealed. Feathers have
also been incrimitiated as a possible con-
tributor of antigens in house-dtist (6), In our
study feathers from ducks and possibly
poultry turned out to contain antigens which
weie also present in St HD 76,

Apart h'otn partial identity of antigens
frotn related allergen sources, partial identity
of antigens from different groups of sources

vvas seen.
Motjld antigens showed partial identity to

antigens Iroin animal hair and dander and
leathers.

A possible explanation of this may be
mould growth on featliers and animal hair
and dander, thus generating degradation
products containing both antigenic sites
common to mould antigens and antigenic
sites common to animal dander antigens-
This also explains the partial identity of
antigens from atiimal hair and dander to
antigens from feathers. However, a recent
sludy has shown that fungi isolated from
horse hair and dander did not contribute
significantly to the antigens extracted from
horse hair and dandruff (12).



164 S. D. CARLSEN ET AL.

Partial identity of antigens from mite
extracts to antigens from other groups of
sources may be due to the contents in mite
extracts of human hair and dander and
human serum proteins which are well known
to sfiare antigens with proteins in animal
serum and animal hair and dander. Thirty-
one antigens of the revealed 45 antigens in
StHD76 remained unidentified. These
antigens might originate from allergen
sources other than the 106 most common
ones incorporated in this research, or they
might be degradation products of native
antigens from other allergen sources.

House-dust extracts thus seem to be a very
complex and heterogeneous mixture of
antigens of both known and unknown
origin. This makes it less suitable both for
exact diagnostic tests in allergy, and for
specific hyposensibilization. The documented
occurrence in house-dust extracts of antigens
from many known allergen sources might
very well account for the allergic reactions
against this extract. If this is the case it will
make no sense to maintain the concept of
house-dust allergy. To help clarify this
problem, further analysis of house-dust
extracts is at the moment beitig carried out
by means of CRIE in order to determine
which antigens constitute the major
ailergens,

ACKNOWLEDGEMENTS

This study was supported by grants from the Medical
Research Foundation for Greater Copenhagen, The
Faroe Islands and Greenland; ISS (International Service
System), and Danmarks Astmaallergiforbund, The
skillful technical assistance of Jette Sieben and Iben Hjort
is acknowledged,

REFERENCES

1, Aalberse, R, C , Hoorweg, E, 8: Reerink-Brongers,
E, E,: Interactions between IgE and house dust
extract as studied by the radioallergosorbent test
(RAST), Dev, Biol. Stand. 29. 197-207, 1975.

2. Axelsen, N. H,. Kroll, J, & Weeke. fl,: A manual of
quantitative immunoelectrophoresis. Methods and
apphcatjons. Scand.J. Immunol. 2, Suppl. 1, 1973.

3. Bertiecker, C : The ancigenitity of house dust and
mites. Acta Allergol. 2i. 392-403, 1970,

4. Beinecker, C : Mites and house-dust allerg). Lancet
It. \H5. 1968.

5. Bcriens, L., Morris. J. H. & Versie, R.: The com-
plexity oi house dust, with special reference to the
presence oi hutnan dandruff allergen. Int. Arch.
Allergy. .27, 129-144, i965.

6. Berren-̂ i, L. & Versie, R.: Antigenic telationships in
atopy. IL Cross-reactions of anti house dusl sera
with itthalat^t glycoprotein allergetis from different
sotirccs. Acta. Allergof. 22. 347-359, 1967.

7. Biliotti, G., Passaleva, A., Romagnani, S. &: Ricci,
M.: Mite.s and house dust allergy. 1. Comparison
f t̂'twecn house dust and mite {Dermalopkagoides
pit-ronysMnus atjd D.Jarinae) skin reactivity. Clin.
Allerg) .2, 109-113, 1972.

8. Biliotti, C , Romagnani, S. &: Ricci, M.: Mites and
house dust allergy. IV. Antigeti and allergen(st of
Dermatophagoides pteronyssmus extract. C]in. Allergy.
/. 69-77, 1975.

9. Blands, J., Lowmstem, H. & Weeke, B.:
Characterizatioit of extract of dog fiair and dandruff
Iroiti six different dog breeds by quantitative im-
inutioelectiophoresis. Identihcatioti of allergens by
(Tossed radioitiimunoelectrophoresis (CRIEI. Acta.
Allergol. }2. 147-169, 1977.

1(1. Carlspn, S. D., Lowetistein, H. Sc Weeke. B.: In
preparation.

11. Gravesen, S.: Identification and quantitation of
indoor airborne tiiicro-fungi during 12 months
ftom 44 DanBh homes. Acta. Alfergol. 27, 337-354,
1972.

12. Gravesen, S., Lawenstein, H. ic Weeke, B.:
Danonstration, isolation and identihcation of
cuiturable microfungi and bacteria in horse hair
and dandruff. Immunochemical comparison with
aflergenic components. Allergyj?J, 89-92. 1978.

13. Kawai, I,, Marsh, D. G., Lichtenstein, L, M, &:
Nonnan, P, S.: The allergens responsible for house
dust allergy. I. Comparison of Dermatophagoidei
pteronyisinm and house dust extracts by assay of
histamine release from allergic human leukocytes, J.
Allergy. Clin, Itnmunol, 50, 117-127, 1972,

J4. Lowenslein, H.: Quantitative itntnunoelectrophor-
etic methods as a tool for tiie analysis and isolation
of allergens. In: Kallos, P., Waksman. B, H, fc de
Week, A, L, (eds,): Prog. Allergy 2i, 1-62. 1978,

15, Lowenstein. H, Krasilnikoff, P, A,, Bjerrum, O,J. Sc
Gudmand-Heyer, E.: Occurrence of specific pre-
cipitins against bovine whey proteins in serum from
children with gastrointestinal disorders. Int. Arch.
Allergy Appl. Immunol, 55, 514-525, 1977,

16, Lowenstein, H,, Aukrust, L. &: Gravesen, S.:
Ciadosporium kerbarum extract characterized by means
of quantitative immunoelectrophoretic methods
with special attention to immediate type allergy, int.
Arch. Allergy. Appl. Immunol, 55, 1-12, 1977,



ANALYSIS OF ANTIGENS IN A COMMERCIAL HOUSE-DUST EXTRACT 165

17. LBwenstein, H. Sc Weeke, B.: D.A.S. A model for
allergen standardization. In preparation,

18. Marcussen, B., Lowenstein, H. Sc Weeke, B.:
Allergen extract of horse hair and dandruff.
^Quantitative immunoelectrophoretic characteriza-
tion of the antigens. Int. Arch. Allergy Appl.
Immunol, 5i, 25-37, 1976.

19. Maunsell, K,, Wraith, D. G- 8: Cunnington, A. M.:
Mites and house dust allergy in bronchial asthma.
Lancet, a, 1267, 196S.

20. Miyamoto, T., Oshima, S., lshizaki, T. Si: Sato, S.:
Aliergenic identity between the common floor mite
iDermaiophagoidei Jarinae Huges, 1961) and house
dusl as a causative antigen in bronchial asthma. J.
Allergy 42. 14—28, 1968,

21. Pepys, J., Chan, M. Sc Hargreave, F. E,: Mites and
house dust aiiergy. Lancet, it, 1270, 1968.

22. Prahi, P., Lowenstein, H. Sc Weeke, B.: Qiiandtative
immunoelectrophoretic analysis of extract from cow
hair and dander — characterization of antigens and
identification of the allergens. Unpublished.

23. Schumacher, M. J., McClatchy, J. K., Farr, R. S. Sc
Minden, P.: Primary interaction between antibody
and components of Aiternaria. 1. Immunological
and chemical characteristics of labeled antigens. J.
Allergy Clin. Immunol. 56, S9-53, 1975.

24. Schumacher, M. J., Farr, R. S., McClatchy, J. K., &
Minden, P,: Primary interaction between antibody
and components of Alternaria. II. Antibodies in
sera from nortnal allergic, and itnmunoglobulin-

deficient children. J. Allergy Clin. Immunol. 56̂
54-63, 1975.

25. Stenius, B. ic Wide, L.: Reaginic antibody (IgE),
skin, and provocation tests to Dermaiopkagoides
cidinae and house dust in respiratory allergy. Lancet,
ii, 455, 1969.

26. Stenius, B.: Skin sensitivity to house dust mite in
bronchial asthtna. Scand. J. Resp. Dis. Suppl. 72,
142-148, 1970.

27. Virchow, C , Roth, A. 8c Moller, E,: IgE antibodies
to house dust, mite, animal allergens and moulds in
house dust hypersensitivity. Clin. Allergy. 6,
147-134, 1976.

28. Voorhost, R., Spieksma, F. T. M., Varekamp, H,,
Leupen, M. J. Sc Lyklema, A.W,: The house dust
mite [DemifUopiwgoidei pteronymnus) and the allergens
it produces. Identity with the house-dust allergen, J.
Allergy jy, 325-339, 1967.

29. Weeke, B. & Lowenstein, H.: Quantitative im-
munoelectrophoresis (QIE) used in analysis of
allergen extracts and diagnosis of allergy. Int. Arch.
Allergy. Appl. Immunol. 49, 74-78, 1975.

Addi'ess:

B. Weeke

Medical Dept. TA
Rigshospitalet Tagensvej 18
DK-2200 Copenhagen N
Denmark

11*




