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Aeroallergen analyses and their clinical relevance
I. Immunochemical quantification of allergens by RAST-inhibition, Mab-ELISA, basophil
histamine release, and counter current immuno electrophoresis
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The aim was to i:om])arc Igl''. and IgCJ,, RAHT-inhibition assay (Rl), monoildnal
anliljody ELISA (Mab-IJLISA), counter current immuno elcclrophoresi.s (CCIE) and
histamine relea.se from basophil leukocytes (HR) for allegen quantillcation with special
reference to aeroallergen detection. As components of indoor aeroallergens, cat, dog,
and Derm, filer, allergen extraets were selected for the experiments. To evahiate
unspecidc interference, these allergens were compared mutually and with Ctadosporium
licrharmn. Allergen extraets in varying dilutions were mixed with crushed glass Iibre
filter materials, eluted, recovered by eentrifugation, and allergen eoneentration quanti-
fied by the assays. Equal sensitivity was found for both tgE- and IgG,|-RI assaying cat
allergen (in the range ."i • .̂ )0 SQ-U/ml) and dog allergen (in the range lO' - lO'
SQ-U/tiil). The IgG.,-RI assaying Derm. jita. was more sensitive (.')() SQ-U/nil) than
IgE-RI (2*10' SQ-U/ml). The ranges of allergen detection litnits for the Mab-ELISA
were equal for cat and Derm. pier. (10 - 10"' SQ-U/ml). The range of allergen deteetion
limits for CCIE, assaying dog were lO' - lO'' SQ-U/ml. The ranges of allergen
detection limits for HR were equal for eal and Derm. pier. (10 - lO' .SQ-U/ml), and 10'
- lO' SQ-U/ML for dog. Because of ero.ss-reaetivity, a minor degree of interference
was ob.served in the IglvRI and ihe HR test foi' the higliest concentration of cat and
dog allergens.
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Most environmental studies detect allergens in
dust samples. The techniques used are morph-
ological detection of pollen grains, moulds,
and house dust mites or immunochemical
quantification oC all kind of allergens. Several
immunological methods for allergen detection
are available today, and many investigations
have been made to identify and quantify aller-
gens in the indoor and outdoor environment.
The methods used are mostly RAST-inhibition
(Rl) assays, different immunoelectrophoretic
techniques, and enzyme linked immuno sor-

bent assays (ELISA). The aim of this study
was to compare 1) IgE- and 2) IgG.,-RI assay
with sera from allergic patients, 3) monoelonal
antiljody ELISA (Mab-ELISA), 4) counter
current immuno eleetrophoresis (CCIE), and
5) histamine release from basophil leukocytes
(HR) lor allergen analysis with special refer-
ence to aeroallergen quantification. These data
represent part of a study describing different
methods of allergen quantifieation. The indoor
aeroallergens, cat, dog, and the house dust
mite Dermatophagoides pteronyssinus (Derm, pter.)
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were selected for the experiments. To evaluate
unspecific interferenee, these three allergens
were compared mutually and with Cladosporium
herbarum (Clad, her.) (4). The methods of analy-
sis were evaluated for quantification of aller-
gens sampled on glass fibre filter sheets with
special attention to (he application of different
airsampler devices collecting allergens on filter
sheets.

MATERIAL AND METHODS

Chemicals

Buffer for allergen coating: (PBS) = PBS
buffer pH 7.4 (sodium phosphate 10 mmol/1,
sodium chloride 130 mmol/1, sodium azide 100
mg/l). Washing buffer: (PBST) = PBS added
with Tween 20 0.01 % v/v. Allergen diluent:
(PBSE); PBS added with E-amino-n-caproic
acid 0.1 mol/1. Glassfibre filter sheet elution
buffer: (STE) = Serensen phosphate buffer
1/15 pH 7.0, sodium azide 200 mg/l, Tween
20 0.5% v/v, E-amino-n-caproie acid 0.1
mol/1. Mab-ELISA substrate: (HPO/PD) =
Substrate HPO/PD (0.1 ml of 3 mmol/1 hy-
drogenperoxide and 5 mmol/1 ortophenylene
diamine in 0.1 mol/1 sodium-citrate buffer, pH
5-0) Histamine release buffer: (PIPES) =
Pipes-AMC pH 7.4 (piperazii-ie-N,N (bis-eth-
ane sulphonic acid) 10 mmol/1, sodium acetate
140 (4.mol/l, potassium aeetate 5 mmol/1, CaCl,
0.6 mmol/1, MgCl.j 1.1 mmol/1). Histamine
fluorometrie reagent: (OPT) = o-phtaldialde-
hyde. NaOH/OPT (2 mg of OPT dissolved in
1 ml of methanol and 9 ml of NaOH 0.05
mol/I). All ehemieals were of analytical grade.

Allergens

Lyophilised allergen extracts of cat (Aquagen
SQ-U 555) and dog (Aquagen SQ-U 553)
epithelium and Dermatophagoides pteronyssinus
(Aquagen SQ-U 503) obtained from ALK,
Horsholm, Denmark were reconstituted in a
PBSE buffer to a stock solution of 1 mio
SQ-U/ml. Lyophilised allergen extract of Cla-

dosporium herbarum (Clad, her.) (Pharmalgen m2)
obtained from Pharmacia AB, Uppsala, Swe-
den, was reconstituted in PBSE buffer to a
stock solution of 100,000 BU/ml.

Model for elution from airsampler filter materials

We selected a model for elution of allergens
from glass fibre lilter sheets with the purpose
of quantifying aeroallergens which could be
used with different airsampler devices.

Preliminary studies have demonstrated a 10-
fold increased recovery, when:
a) allergen dilutions were mixed with crushed

glass fibre filters followed by overnight
elution;

instead of;
b) allergen dilutions were sprayed onto filter

sheets with subsequent drying of allergens
on the filters, crushing of the filter material
and finally overnight elution ol allergens
from the glass fibres.

However, sinee the above-mentioned method
a) is a more convenient and less variable
method, it was selected for these experiments
to evaluate the different techniques for detee-
tion of allergens. The advantage of this
methodology was that the difference in aller-
gen recovery from filters was eliminated so
that a eomparison of allergen analysing
methods became possible. The actual recovery
as determined by RAST-inhibition and ELISA
was more than 95 % when analysing the aller-
gen/filter mixtures in eomparison with dilu-
tions of allergen stock extraets (data not
shown). The presence of Tween in the solu-
tion mixture of allergens and powdered lilter
materials may explain the increased recovery
compared with the method of eluting allergens
from intact filters.

Two types of glass fibre filter sheet were
used in the experiment:
f) Whatman EPM 2,000. Size 20 x 25 cm

was punched to a diameter of 80 mm with
an average weight of: 443 ± 6 mg;

2) Gelman Seiences A/E with a diameter of 37
tnm with an average weight of: 72.6 ± 0.5
mg.
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The Whatman filter sheets were folded
twice, and the Gelman Seienees filter sheets
once, enclosed in vellum envelopes and
crushed in a hydraulic press (Compac 10,
Juelsminde, Denmark) by 500 kg/cm''. The
powdered filter material was transferred to 5
ml test tubes, and 2 ml dilutions of allergen
extracts in STE buffer were added to lubes
eontaining pulverized 37 mm filter sheets, and
2.5 ml dilutions were added to test tubes eon-
taining 80 mm filter sheets. Under vertical
rotation, this mixture was incubated at room
temperature overnight. After this single in-
eubation the soluble allergens were recovered
by centrifugation (3,000 g for 10 min).

Varying allergen dilutions (10-fold) and pul-
verized filter material (37 and 80 mm) were
prepared using the allergens eat, dog, house
dust mite and Clad. her. All preparations were
made in duplieate in STE buffer. For each of
the allergens to be tested, either eat, dog, or
Derm. pier., two dilutions of the irrelevant al-
lergens plus Clad. her. were prepared in order
to evaluate unspecific reactions for eaeh of the
analyses, IgE-RI Mab-ELISA, HR, and
CCIE. The design of the study is shown in
Table I.

IgG subclass Maxisorp-RI

Sera from patients allergic to either eat, dog or
house dust mite and undergoing maintenanee

immunotherapy of at least 6 month's dutation
with the allergens in question were seleeted.
High titres of speeific IgG|-antibodies are
eharaeterizing sera from patients undergoing
immunotherapy (1, 18). Several sera were
evaluated for content of IgE|_4 antibodies. A
serum pool of 2 sera lor cat (DJ/KA) and
Derm. pier. (BM/HF), and 1 serum for dog
(BA) containing high titres of IgG,, were
seleeted for the optimization of the allergen
coating and serum concentrations in the RI
assay (data not presented). A pool of RAST
negative sera from blood donors was used as
normal human sera eontrols (NHS). RAST
inhibition was performed at 4°C by overnight
incubation of the IgG, reference serum/sera
pools with allergen dilutions in PBS. Refer-
enee sera were diluted 1:500 (cat) or 1:100
(dog and Derm, pter.) and allergen/antibody
complexes were eentrifuged at 3000 g for 20
min. Subsequently, the inhibition mixtures
were transferred to test tubes and analysed in
the IgG., RAST according to Djurup et al. (1).

Briefly, Maxisorp test tubes (NUNC, Ros-
kilde, Denmark) were coated by addition of
500 M-l of allergen diluted in PBS (eat 83
SQ-U/ml = 0.25 ng/ml, dog 1350 SQ-U/ml
= 2.7 ng/ml) and incubated al 37°C for 2 h.
In the Derm. pter. system rabbit anti-house
dust mite (1:200), was used as catching anti-
body. Rabbit anti-house dust mite antibody
was prepared by immunization with a mixture

Table t . f.

Design ot comparison tictween in:imunoellemical methods for allergen quantification. Allelgen extraets in varying '
tlilutions were mixed willi cruslurd glass fibre tlltcr materials and recovered by centrilugalioii. All ex])eriinents were made

In duplicate tor tjoth 37 and 80 mm I'lUers

Allergen

Analysis IgE-RI
Mab-ELISA
HR
CCIE

Cat

X
X
X

ND

Dog

X
ND
X
X

Derm. pter.

X
X
X

ND

Primary allergen
concentration, SQ-tJ/ml
10-lold dilutions

'-10'

Butler

10'-1

Bulfer

10'-10'

Bulfer

Irrelevant
allergen
concentration

Cat'
Dog''
Derm. pter.

Clad, her.'-

NA

10'+ 10'
10'+ to'
10'+ 10'

10' + 10'
NA

10'+ 10'
10'+ 10'

10' + 10'
10'+ 10'

NA
10'+ 10'

NA = not applicable, ND = not done, ' Concentration in SQ^-U/inl, ' Concentration in BU/inl.
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of Derm. pter. and Dermatophagoides farinae aller-
gen extracts according to Harboe & Ingild (2).
Both allergens were obtained from ALK.
Derm. pter. allergen (666 SQ-U/ml = 0.66
(xg/ml) was added as a second layer. Between
each step, test tubes were washed 3 times in
PBST.

500 \i\ of the inhibition supernatant were
transferred to allergen-coated test tubes and
incubated at 37°G for 2 h. Subsequendy, 500
|.tl of monoclonal anti-human IgG4 (Oxoid,
No. Ml 1013, clone RJ4, 1:32000) were in-
cubated at 37°C for 2 h. Finally, 500 |il of
radiolabelled rabbit anti-mouse IgG (1:1000,
DAKO No. Z109 purified and radiolabelled as
described (13)) were added, and the following
day the tubes were washed and counted for 1
min in a gamma scintillation counter. All
satnples were tested in duplicate, and mean
cpm values were transformed to:

% inhibition = 100-100 x ( -
sample

uninhibited

IgE-Maxisorp-RI

Sera from patients allergic to cat, dog, or
house dust mite and tiot reacting to Clad. her.
were selected. The patients all had a positive
medical history of reaction to the allergen, a
positive skin prick test (SPT), and a RAST
elass 4 for the allergen in question. Further-
more, they did not have a RAST class exceed-
ing 2 for the concomitant allergens. None of
the patients had been undergoing immuno-
therapy. Sera were controlled atid found not to
have high titres of blocking IgG,- or IgG^-
antibodies (data not shown). Sera were charac-
terized by immunoblotting according to Jaro-
lim et al. (3) (data not presented), and a
scrum pool of 8 sera for cat (Gat-0589) and
Derm. pter. (Dpt-0589) and 9 for dog
(Dog-0589) was selected. For each of the
serum pools experiments were made to estab-
lish the optimal dilutions of allergens for coat-
ing of Maxisorp test tubes and dilution of
serum pools for inhibition. NHS was used as
serum eontrols.

RAST-inhibition was perfomicd at 4°G by
overnight incubation of 400 |xl of the IgE-
reference sera pools with 400 |J,1 of allergen
dilutions iti PBS. Reference sera pools (Gat
0589, Dog 0589, and Dpt 0589) were all dilut-
ed 1:50 and allergen/antibody complexes were
centrifuged at 3000 g for 20 min. Subsequently,
the inhibition mixtures were transferred to test
tubes and analysed in the IgE-RAST according
to Poulsen et al. (12).

Briefly, Maxisorp test tubes were coated by
addition of 300 \x\ of allergen diluted in PBS
(Gat and Derm. pter. 1:100, and dog 1:50) and
incubated at 4°G overnight. In the Derm. pter.
system, rabbit anti-house dust mite (1:200), was
used as catching atitibody, as previously
described.

From the inhibition mixture, 2 * 300 |xl of the
supernatant were transferred to each of 2 aller-
gen coated Maxisorp test tubes and incubated
overnight on a vibrator at 20°G. After incuba-
tion, 300 \i\ og anti-IgE''''I (Pharmacia AB,
Uppsala, Sweden), diluted 1:12 (about 10,000
cpm) were added and incubated overnight at
20°C and counted for 5 min in a gamina-
scintillation counter. Between each step, test
tubes were washed 3 times in PBST. The results
were expressed as % inhibition according to the
previously given formula.

Mab-ELISA

Samples to be tested were assayed in Mab-
ELISA for house dust mite major allergen (Der
pl)(5), and for cat major allergen (Fel dl)(6),
respectively. Briefly, 100 nl of test sample and
dilutions (1:10, 1:100, atid 1:1000) were trans-
ferred to wells in polystyrene mierotitre plates
(96-well NUNG-Immuno-Plate Maxisorp F96,
Nunc A/S, Roskilde, Denmark) previously coa-
ted overnight with 10 M-g/ml (0.1 ml/well in 0.1 M
sodiumcarbonate buffer) monospeciftc monoclo-
nal mouse antibodies against house dust mite
major allergen (Der pt) or Gat major allergen
(Fel dl). After 3 h of incubation and repeated
washings with PBST, horseradish peroxidase-
conjugated affinity purified rabbit polyclonal
antibodies to Der pi or Fel dl, were added.
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After 1 h of incubation and repeated washing
with PBST, substrate HPO/PD was added to
each well, and reaction was completed in dark-
ness for 15 min. The absorption at 492 nm
was read 5 min alter addition of 1.0 M/1 of
sulphuric acid. Standard response curves were
constructed (absorbance against concentration
in a semilogarithmic plot) for each allergen
from reference major allergen extract solutions
and unknown samples were read from the
curve. Results were given in ng/ml for both
Eel dl and Der pi. It was not possible to
perform Mab-ELISA for dog allergens; instead
we performed CCIE as mentioned below.

CCIE "'' ' ' ' ' ' " ' '

Briefly, 5 nl of polyspecific rabbit anti-dog
hair/dander antibodies (ALK Laboratories
A/S, Horsholm, Denmark) rendered specific
by immunoabsorption on CNBi-activated se-
pharose 4B eolumn coujjled with human
serum protein, were applied in wells of 1:1
mixtures of HSA- and LSA-agarose gel on
5 X 5 em glass plates. Five |il in 2-fbld dilu-
tions of the dog allergen samples to be tested
were plaeed in opposite wells on the immuno-
electrophoresis plate, and electrophoresis was
run overnight at 2V/em. The plates were
pressed, washed, dried, and stained with coo-
massie brilliant blue, and the concentration of
dog allergen was expressed as a titre defined
as the reeiprocal value of the highest dilution
of the dog extract giving a visible precipitate
(7).

Histamine release from basophil leukocytes

Three patients were selected for histamine re-
lease experiments. The patients were selected
based on a positive medieal history of allergic
reactions to the allergen and a positive skin
prick test, RAST, and histamine release to
either dog or cat epithelium, or house dust
mite. Non-allergie persons were seleeted as
eontrols. A blood sample of 10 ml was drawn
from the patients in heparinized tubes and
stored at room temperature for up to 24 h.

Dilutions (PIPES 1:10) of allergens or test
samples from filter sheet elution were added in
the above concentrations in a volume of 25 nl
lo glass microfibre-prejiared microtitre plates
(16). Thereafter 25 nl of whole blood samples
were added to the plates, which were then
incubated at 37°C for 1 li (10). The nel re-
lease of histamine was calculated from a hista-
mine standard, where blood samples were in-
cubated with 0 and 50 ng of histamine,
2HCl/ml. During incubation, released hista-
mine was bound to the microfibre, and in-
terfering substances were removed by washing
the plates twiee with deionized water in a
SLT-microtitre plate washer. Thereafter, hista-
mine was released from the fibres and eoupled
to OPT by addition of 75 nl of NaOH/OPT
mixture. After 10 min at room temperature,
the coupling reaction was terminated by add-
ing 75 vil of 0.59% HCIO4. The histamine
content was determined in a Gilson
spectrofluorometer equipped with a flow
through cell and mierotitre plate sampler (17).
The result, expressed as the amount of re-
leased histamine in ng/ml, was plotted against
concentration of allergens and showed a bell-
shaped eurve (e.g. Fig 3C) since both a low
and a high allergen concentration can give
identical histamine release results.

Clad. her. from stock solutions of 10' BU/ml
was diluted 10-fold to account Ibr unsjiecilic
reaetions resulting in a maximum of 30 ng/ml
of release histamine (e.g. Fig. 4C - dog-aller-
gic patient).

Quantification of allergen in an unknown
sample cannot be read from the bell-shaped
curve. Therefore we made a secondary set-up
in which allergen extracts in varying dilutions
(PBSE) were mixed with crushed glass fibre
lilter material, incubated overnight, and reco-
vered by centrifugation. Each sample was then
diluted 10-lold with PIPES from 10"' to 10",
and the allergen content examined by HR.
The same three donors were used in all ex-
periments. The results are presented in Fig.
IA (cat). Fig. IB (dog), and Fig. lC (Derm,
pter.). Each curve represents the 10-fblcl dilu-
tion of the test sample further diluted with
PIPES, as indieated on the x-axis. We define
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Allergen dilution

Fig. 1. RcliUion bclwcfii I O-lbld dilutions of predelcmiined
allergen eonccntrations in nitt-r mixture eluates or conlrol
extract and histamine leleasc in whole blood from an allcigic
liaticnl. Ihe predetermined allergen coneentrations tested in
dilutions arc:
A. Cat epithelium: stock .solution tO" SQ-U/ml
( 0 0); filter mixlure eluates in SQ.-U/inl: 10'
( 0 0), 10' ( 0 0), I0-' ( 0 0). 10-
( 0 - . — - . 0 ) , 10 ( 0 0), and 1 ( 0 0), and
Clnd. her. filtei- mixture eluates tO' BU/ml (D D).
B. Dog epithelium: stock solution 10" SQ-U/ml
(A A); filter mixture eluates in SQ-U/ml: 10'
(A A), 10' (A A), 10' (A A), tO'
(A A), 10 (A A), and 1 (A A), and Clad.

her. filler mixlure eluates lO' BU/inl (D D).

C. Derm. pter. stock solution 10" SQ,-U/ml (O O):
filter mixture eluates in SQ,-U/ml: 10* (O O), 10'

(O O), 10' (O O), 10' (O O), 10
(O O), and 1 (O O), and Clad. her. filter mix-

ture eluates tO' BU/ml (D D).

allergen concentration in the test satnple with
the unknown allergen concentration by inter-
polation from 10-fold filution curves of known
allergen concentrations, inducing half maxi-
mum histamine release. The allergen content
in an unknown sample can be quantified by

3uffer 1 10 10^ 10=
SQ/ml

Fig. 2. Comparison between IgE and IgC, Maxisorp RAST-
inhibition standard curves for:

A. Cat epithelium; lgE-0589 ( 0 0) and IgC.,
(^ • ) sera pools; B. Dog epithelium; IgE-0589

(A A) and IgG, (A A) sera pools; C.

Derm, pter.; IgE-0589 ( O O), IgE-SJ (O O)
and IgG^ ( • • ) sera pools.

diluting it 10-fold from 10"' to 10"' in PIPES,
correcting for the dilution factor, and com-
paring the results of the HR with the eurves
in Fig. lA - lG. Otily results reprcsetiting the
lowest allergen concentrations (before the plat-
eau on the curves) should be compared.

Comparisons

To select one assay for Rl, a preliminary
cotnparison was made between IgE-RI and
IgG-subelass-RI assays usitig 10-fold dilutions
of lyophilised extracts of cat, dog, and Derm,
pter. diluted in PBSE. Based on this study we
continued with a comparison between IgE-RI
assay, Mab-ELISA assay, and HR for quanti-
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ftcation of cat and Derm. pier. For quantifica-
tion of dog allergens, IgE-RI assay, CCIE and
HR assay was used. By all methods, allergen
dilutions/crti.shed filter mixtures were usc;d as
substrates for the allergen detection assays. For
each filter size the allergen dilutions were pre-
pared in duplicate, and after overnight elution,
the respective detection assay was performed
simultaneously on each sample.

RESULTS

Selection of RAST-inhihition technique

In accordance with other allergen systems (1,
9, 13, 14), we found the highest titres of

specific antibodies against cat, dog and house
dust mites in IgG,, subclass with slightly less
IgG| and no IgG,̂  or IgG.,. Based on the
results exceeding those of the buffer by at least
2 SD, a lower RAST-inhibition value of 20%
inhibition was defined as the detection limit
for both IgE- and IgG^-RI. We found equal
sensitivity for both IgE- and IgG,|-RI assaying
cat allergen (in the range 5 - 5 0 SQ-U/ml,
Fig. 2A) and dog allergen (in the range 10̂  -
10' SQ-U/ml, Fig. 2B). For lO-lbld dilutions
of Derm. pier, we found the IgG4-RI to be
approximately 40 times more sensitive (50 SQ-
U/ml) than IgE-RI (2*10' SQ-U/ml). Using a
single seruni (S.J.) in a later test it was pos-

% inhibition
100-
80
60
40
20

0

1,000

100

10

1

Buffer 0.1 1 10
Histamine reiease ng/mi
80-,

60-

40

20

0

1 0 '

SQ/ml

Buffer 0.1 1 10 10^ 10^ 10* 10^
SQ/ml

Fig. '.i. Cotnparison between IgE Maxisotp RAST-inhiljition
(A), Mab-ELISA (B) and HR (C) assaying cat allergen in
filter mixtute eluates. Predetermined allergen c:oneen(rations
in SQ-U/ml ol eat epitheliutn ( 0 0) , dog epithe-
lium (A A) and Derm. pier. (O O), and

in BU/ml of Clad. her. (D D) were detected.
( • • ) in C represents MR testing in whole blood
from a non-allergic person. Missing error bars itidicate: SD
smaller than litie symbol size.

% inhibition
100-,

BO-

60

40

20

0

Buffer 0.1 1 10 10= 10^ 10* 10^ .j..^^
ng/mt SQ/m 54.1

10.000-,

B

Buffer 1 10 10^ 10*
SQ/ml

48-

32

16

0

Buffer 1 10
Histamihe reiease ng/mi
80-,

60

40-

20

0

10
SQ/mi

Buffer 1 10 10^ 10^ 10* 10^

SQ/ml

l'ig, 4, Comi^at-ison betwect-l IgE Maxisorp RAST-itlhibition
(A), CCIE (B), and MR (C) assaying dog allergen iti filler
mixture eluates, Predetertnincd allet-gen eemcenttatlons in

SQ-U/ml of dog epidielium (A A), eat epithelium
( 0 0 ) and Derm. pier. (O O), and in
BU/ml of Clad. her. (D D) wete delected.
( • • ) in C represents MR testing in whole blood

IVotn a non-allergie person. Missing ertor bats indicate SD
stnaller than line symbol size.
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% Inhibition

SO
60-
40-
20
0-

1

Buffer 10 10^ 10^
ng/i

10.000-

1.000-

100

to-
1

10''
SQ/ml

Buffer 1 10 10^ lO-* 10*
Histomine release ng/ml SQ/m

80-,

60-

40

20-

0

Buffer 1 10 10 10
SO/m

Fig. 5. Comparison between IgE Maxisorp RAST-inhibition
(A), Mab-ELISA (B) and HR (G) assaying Derm. pier, aller-
gen in fitter mixture eluates. Predetermined allergen con-
centrations in SQ-U/ml of Derm. ptr. (O O), cat
epithelium ( 0 0) and dog epithelium
(A A), and in BU/ml ot Clad. her. (D D)
were detected. ( • • ) in C repre.sc;nts t-lR testing
in whole btood fi'om a non-alleigic person. Missing error
bars indicate SD < line .symbol size.

sible to improve the sensitivity for the IgE-RI
(10'̂  SQ-U/ml) as shown in Fig. 2C.

With both assays it was possible to aehieve
acceptable standard curves for allergen quanti-
fication. We ehose to proceed with IgE-RL

IgE-RT
As in the former set-up the results of IgE-RI
showed equal sensitivity, for the three aller-
gens, when IgE-RI, Mab-ELISA, and HR
were compared simultaneously. Fig. 3a (cat).
Fig. 4a (dog), and Eig. 5a (Derm. pter.). Con-
cerning the irrelevant allergens we found a
certain degree of unspeeifieity for the highest
concentrations (10* SQ-U/ml) of dog assaying
eat allergens and for eat assaying mite aller-

gens, giving approximately 20% inhibition.
Results are expressed as means of the two 37
mm and the two 80 mm filter eluates with
standard deviations indicated in the figure.

Mab-ELISA
The results of the Mab-ELISA method are
given in Eig. 3b (Cat) and Eig. 5b (Derm,
pter.). Results are expressed as mean of the
two filter type eluates with standard deviations
indicated in the figure. Based on the results
exceeding those of the buffer by at least 2 SD,
the detection limits were iound to be tO SQ-
U/ml for cat and Derm. pter. Concerning the
irrelevant allergens, there was a slight unspeei-
fieity for the highest concentration (tO' SQ-U/
ml) of dog assaying eat.

CCIE
The results of the CCIE method are given in
Eig. 4b (dog). Results are expressed as mean
of the two filter type eluates with SD = 0.
Based on the results exceeding those of the
buffer by at least 2 SD, the detection limits
were found to be tO* SQ-U/ml (titre 4). Con-
cerning the irrelevant allergens, a titre level of
2 for cat was found in the highest concentra-
tion to' SQ-U/ml.

HR
The results of the HR method are given in
Eig. 3c (cat). Fig. 4c (dog), and Fig. 5c (Derm,
pter.). Results are expressed as mean of the
two filter type eluates with standard deviation
indicated. Based on the results exeeeding those
of the buffer by at least 2 SD, the detection
limit was found to be 10 SQ-U/ml for cat and
Derm, pter., and 10'̂  SQ-U/ml for dog.

Comparison between methods

The inter-assay detection limits are summarized
in Table 2. In general, HR was the most sensitive
assay, elosely followed by RI, Mab-ELISA, and
with CCIE as the most insensitive one.

DISCUSSION

The detection limits found for the assays are
comparable with those of other investigators

32*
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(11, 15, 19, 21). Based on the results we decid-
ed to proceed with IgE-RI instead of IgG^-RI
for allergen systems despite the poor results of
Derm. pter. detection. Later investigations - part-
ly shown by the curve (dotted line) in Fig. 2b -
had revealed that the selected serum pool
(Dpt-0589) was far from optimal. By using a
single, highly mono-specific house dust mite
allergic patient the detection limit could be im-
proved significantly. After immunoblotting, we
selected serum pools containing sera with clearly
specified bands being areas with tnajor allergen
but also sera with bands representing minor
allergens. The disadvantage of using pooled
sera is the risk of diluting single, high-titered
sera and of getting unintended interference with
blocking antibodies. The additional step of
using rabbit catching antibodies may also de-
crease the sensitivity of quantifying mite aller-
gens. Although the IgG4-RI is faster to perform
than IgE-RI (3 instead of 5 days), and requires
smaller amounts of allergen for coating of the
test tubes, we selected to proceed with IgE-RI
because of the disputable, allergenically signifi-
cant role of IgG^ subclasses (1, 9, 14). Further,
relevant IgE sera are more readily obtained. An
advantage of using IgG^-RI may be that these
sera bind to a wider spectrum of proteins (18) in
allergen extracts, which gives the possibility to
detect potential immunogenic components in a
dust or aeroallergen sample.

Investigations are now in progress to clarify
the unspecific reaction found for dog assaying
cat allergen, and for cat assaying mite allergen.
The results of the present investigation may be
due to allergenic cross-reactivity belween dog
and cat minor allergens (20), and the presence

of small titres of specific IgE to dog in the cat
serum pool.

By using Mab-ELISA, problems of keeping a
patients' serum bank are eliminated. The test is
specific, when specific monoclonal or im-
munoabsorbed polyclonal antibodies are used as
catching or secondary antibodies. The disad-
vantage of this highly specific test would be the
risk of a negative result in tneasuring a sample
containing only large atnounts of minor aller-
gens. Monospecific antibodies were not avail-
able for dog allergen. Therefore GGIE was cho-
sen for the comparison with IgE-RI and HR,
but the use of polyspecific antibodies limited the
sensitivity of the assay. Using precoated miero-
titre plates, Mab-ELISA is performed within 2
day.s including overnight elution.

Using HR for detection of environmental al-
lergens, it might be difficult to have access to
monoallergic donors. This has been demon-
strated by unspecific release of histamine to cat
and Clad. her. in the highest concentration ana-
lysing dog allergens (Eig. 4c). Also dilution and
recovery problems can be anticipated, as shown
in Fig. la and lb. Further, the assay has to be
performed on fresh donor blood stored for no
longer than 24 h. However, the test is sensitive
and seems to be a potential (or testing patients'
environments, when the allergens causing the
symptoms are unknown.

The primary aim of this study was to evaluate
analysing techniques for aeroallergens sampled
on glass fibre filter sheets. Using the modifica-
tion described, this was accomplished, and from
the results given in Table 2, one might spec-
ulate on the influence of airsamplcr flow rates
and sampling time for identification and quanti-

Tablc 2.

Comparison between ranges of allergen deteetion limits of" IgE-RI, HR, Mab-ELISA aiut CCIE assay. Allergen eoncentration
(SQ-U/ml) in eluates

Assay Cat Dog n. pter.

IgE-RI

HR 1/2 Max
MafvELISA
CCIE

IC,,,
1C5,,

5-50
50-5*10''
10-10''
10-10'

ND

10'-10'
5*10'-5M0''

10'-10''

ND
10'-10=

10-10
> 1 0

10-10'
10-10^
ND

IC.̂ i, and IC,,|| corresponding to 20% and 50% inhibition. ND = nol done. ' Could be reduced significantly to 10' and 10'
SQ-U/ml by choosing another serum.
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fication of aeroallergcns. It has been established
that indoor acroallergens can be quantified by
immunochemical analysing methods with differ-
ent kinds of sampling" devices, filter materials,
and airflow rates (8, 11, 14, 19). These prob-
lems have not been solved by these experiments,
and studies are in progress to evaluate the prac-
tical use of the analysing methods. We will
continue with experimental set-ups with IgE-
RI, Mab-ELISA and HR in order to quantify
aeroallergens sampled "on location". However,
CCIE will be excluded due to lack of sensitivity.
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