Cat allergen content of commercial house
dust extracts: Comparison with dust extracts
from cat-containing environment
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Eighteen lots of house dust extract from nine commercial sources (obtained as weight per
volume or protein nitrogen unit per cubic centimeter) were analyzed for cat allergen content by
direct quantitative immunoelectrophoresis after concentration. Cat allergen 1 was measurable
(>0.3 units) in 11 extracts with a mean (range) of 5.8 (1.3 to 31.0) Ulgm of source material.
Cat albumin was measurable (>2.4 units) in 12 extracts with a mean (range) of 53.4 (11.5

to 319.7) Uigm. In order 1o evaluate whether the cat allergen I content is a significant
contribution to the allergenic activity of the extract, 17 cat-allergic subjects were tested by prick
test with a purified preparation of cat allergen 1. The mean (range) concentration that produced

a 3 mm wheal was 0.01 (0.0013 to 1.33) Uiml. Therefore, the commerical house dust extracts
studied, when these extracts were diluted to a concentration commonly used for prick testing.
would frequently contain enough cat allergen 1 to produce strong prick test reactions in
cat-allergic subjects. It is difficult to justify the use of such commerical dust extracts as diagnostic
reagents. For comparison purposes, nine dust samples from an apartment housing two cats

were similarly analyzed. Cat allergen | was measurable in seven samples with a mean (range)
of 23.8 (1.8 t0 64.3) Uigm. Cat albumin could be measured in all nine samples with a mean
(range) of 32.3 (0.16 to 70.8) U/gm. The average amount of cat allergen | that could he
washed off the surface of the cats was 270 units. Large reservoirs of cat allergen | were present.
The spread on which the cats commonly slept contained 20,000 units of cat allergen |.
Contamination of a pool of house dust samples with dust from a cat-containing environment
would likely be significant. J ALLERGY CLIN IMMUNOL 1987.79:955-9.}

House dust extract is unique among the extracts
commercially available for diagnosis and treatment of
inhalant allergy in that it is impossible to define the
starting material with any precision. Variable amounts
of soluble components of mold, bacteria, pollen, an-
imal danders, mites, and even foods and household
chemicals might be found in the extracts. When house
dust extracts have been studied, evidence has been
found of bacterial endotoxin,' animal danders,”®
mites,® mold,* 7 and green algae.® When different
preparations of commercial house dust have been
compared, wide variations in allergenic and nonal-
lergenic activity are found.'- *® Therefore, it is diffi-
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cult to evaluate the significance and relevance of pos-
itive skin test reactivity to commercial house dust
extracts.

We were prompted by several developments to do
this study. First, the ability to measure cat allergen |
with a simple radial immunodiffusion assay is widely
available with the use of rcagents provided by the
Allergenic Products Division of the U.S. National
Center for Drugs and Biologics. Second, the clinical
significance of specific levels of cat allergen 1 is
known (i.e., the concentration of cat allergen 1 that
produces a positive prick test reaction in cat-sensitive
individuals). Therefore, manufacturers could monitor
the levels of cat allergen in their dust extracts before
distribution. QOur clinical experience has suggested
that patients with a strongly positive skin test reaction
to cat allergen are almost always also reactive to house
dust.

METHODS AND MATERIAL

References to commercial house dust extracts in this ar-
ticle are indicated by number and letter. The number refers
to the manufacturer and the letter refers to the particular
batch. The following house dust extracts were studied (the
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FIG. 1. Cat allergen and cat albumin content of the 18 commercial house dust samples. Numbers
and letters below the bars indicate the manufacturer and batch, respectively. Solid bars represent
cat allergen 1 content and striped bars represent albumin content. DL indicates the detection
limit of the immunoelectrophoresis assay.

number and letter designation are in parentheses): Hollister-
Stier Laboratories, Spokane, Wash.: batch 152061M (1A),
ES599834 (1B), H72735M (1C), and L62472M (1D); Al-
lergy Laboratories, Inc., Oklahoma City, Okla.: batch
Y3598 (2A) and 3817 (2B); Allermed, San Diego, Calif.:
batch A850422 (3); Allergy Laboratories of Ohio, Co-
Iumbus, Ohio: batch B404111C (4A), B3080211 (4B),
B404111C (4C), and B404111H (4D); Meridian Bio-Med-
ical, Denver, Colo.: batch 4H1B (5); Greer Laboratories,
Lenoir, N.C.: batch GD9-311B (6A) and GD9-319B (6B);
Center Laboratories, Port Washington, N.Y.: batch 85932
(7); Nelco, Deer Park, N.Y.: batch 850244 (8A) and 856724
(8B); and Veterans Administration Medical Center Allergy
Laboratory, Pittsburgh, Pa.: batch D7486 (9). The extracts
were each dialyzed in 8000 molecular weight cutoff mem-
brane tubing against 2000 votumes of distilled water for 24
hours at 4° C and were then concentrated by lyophilization.
All extracts were concentrated to 1: 1 w/v with the exception
of three extracts that were supplied as 20,000 PNU (1A,
1B, and 7). These extracts were concentrated tenfold for
analysis. All extracts were therefore tenfold more concen-
trated than what is commonly used for prick testing.
Vacuum cleaner dust was obtained from an apartment in
which two cats (a female and a neutered male) had been
housed for at least 3 years. Dust was collected by vacuum
from nine areas in separate vacuum cleaner bags. The nine
apartment dust samples were eluted 1:10 w/v in distilled
water for 24 hours at 4° C and then were concentrated tenfold
for analysis. The spread on which the cats slept that had
remained unwashed for 6 months was extracted in 60 L of
water as described above and concentrated to 1 L for analysis
with a 10,000 molecular weight cutoff hollow fiber cartridge
with a CH2 concentrating apparatus (Amicon Corp., Dan-

vers, Mass.). The dust from a 9 by 12 foot area of rug was
vacuumed and contained 20 gm of solid material; this solid
material was extracted with water (1:10 w/v) and concen-
trated tenfold as described above.

Antisera

Monospecific polyvalent antisera to cat allergen 1 and
cat albumin were obtained as previously described.'

Quantitation of allergen and albumin content

Allergen and albumin content of the 18 commercial dust
samples and of the nine apartment dust samples was assayed
by Laurel rocket immunoelectrophoresis with the antisera
described above. Cat allergen 1 and albumin contents are
reported in units per milliliter. Cat allergen 1 and cat albumin
units are arbitrary units in our laboratory, developed by
comparison with a laboratory reference standard. The cat
allergen 1 units are equivalent to the cat allergen 1 units
used by the National Center for Drugs and Biologics (Dr.
Harold Baer). One cat allergen 1 unit is equivalent to ap-
proximately 2 p.g of protein. One cat albumin unit corre-
sponds to approximately 0.67 pg of protein. Until an amino
acid sequence has been obtained, protein weight cannot be
accurately related to units of antigenic activity. Because this
information is not yet available, we have chosen to retain
the unit designation.

Because of the probability that mammalian albumins
cross-react between species, we tested the specificity of our
assay. With antisera to cat albumin in the immunoelectro-
phoresis gel, samples of dog, rabbit, guinea pig, cow, horse,
sheep, mouse, and rat serum were tested. No measurable
albumin was detected, suggesting that our anticat albumin
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TABLE I. Cat allergen content in dust
samples from a cat-containing apartment

Cat Allergen Albumin
Area contact {U/gm) (U/gm)
Litter/food 34 <0.25 0.16
Hall/bath + <0.25 0.16
Rug 3+ 41.30 57.30
Bed 4+ 64.30 70.80
Shelves 24 13.70 33.40
Heat/air + 2.50 2.30
Kitchen floor —_ 1.80 5.60
Kitchen counter — 1.80 1.30

3+ Cats often observed in this area.

+ Cats rarely allowed in this area.

4+ Cats observed to spend large amounts of time in this area.
2+ Cats occasionally observed in this area.

— Cats excluded from this area.

antisera did not react significantly to the albumins of these
species.

Skin testing of cat-allergic subjects

Seventeen cat-allergic subjects as determined by positive
skin test, bronchial challenge, and history were prick tested
with serial dilutions of purified cat allergen 1 extract. Wheal
response was measured after 15 minutes. Concentration of
cat allergen 1 that would produce a 3 mm wheal was de-
termined from the titration curve for each subject.

RESULTS
Cat altergen content of commercial house
dust extracts

Fig. 1 summarizes the results of measurements of
cat allergen 1 and cat albumin in 18 lots of commercial
house dust from nine different manufacturers. Cat al-
lergen 1 was measurable in 11 lots with a mean (range)
of 5.8 (1.3 to 31) U/gm. Cat albumin was measurable
in 12 lots with a mean (range) of 53.4 (11.5 to 319.7)
U/gm. Extracts from manufacturer No. 1 consistently
contained large quantities of cat allergen, although
different batches exhibited at least twofold differ-
ences. Extracts from another manufacturer (No. 4)
had measurable amounts of cat allergen 1 and albumin
in one batch and not in the other three batches. In the
11 samples in which both albumin and cat allergen 1
could be measured, there was no significant correla-
tion between these measurements.

In order to determine the significance of these mea-
sured amounts of cat allergen 1, we prick tested 17
cat-allergic subjects with a purified preparation of cat
allergen 1. The mean (range) concentration that elic-
ited a 3 mm wheal was 0.01 (0.0013 to 1.33) U/ml.
Fig. 2 illustrates the concentration of cat allergen that
produced a positive skin test in cat-allergic individuals
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FIG. 2. Cat allergen 1 concentration of 18 commercial
house dust extracts {lower pane/) compared with the con-
centrations of cat allergen 1 necessary to elicit a 3 mm
wheal by prick test in 17 cat-allergic individuals (upper
panel). Cat allergen 1 concentration is expressed in a di-
lution of commercial house dust extract commonly used
for prick testing (1: 10 w/v or 20,000 PNU/cc}. OL indicates
the detection limit of the immunoelectrophorasis assay.

and compares that to the amount of cat allergen mea-
sured in commercial house dust extracts. Eleven of
the 18 dust extracts contained measurable quantities
of cat allergen | within the limit of detection of this
assay. Twelve of the 17 allergic subjects would have
reacted to all the commercial dust samples in which
cat allergen was measurable. The remaining five sen-
sitive subjects would react to commercial dust samples
that contain cat allergen concentrations too low to
measure with this assay. Therefore, commercial house
dust extracts, when they are diluted to a concentration
common for prick testing, will often contain enough
cat allergen 1 to produce a positive prick test in cat-
allergic individuals on the basis of cat allergen content
alone.

Cat aliergen content in the dust of an
apartment containing cats

Commercial house dust is likely obtained from a
pool of individual house dust samples. We were there-
fore interested to know how much cat allergen might
be found in an indoor location that contained cats.
Dust samples were obtained from various locations
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and adjusted to a concentration of 1:1 w/v. These
results are summarized in Table I. The frequency of
direct cat contact in these individual areas was esti-
mated on the basis of observation according to the
following scale: —, cats excluded from this area;
+, cats rarely allowed in this area; 2+, cats occa-
sionally observed in this area; 3 +, cats often observed
in this area; and 4+, cats observed to spend large
amounts of time in this area.

The highest concentration of cat allergen 1 was
observed in the rug and on the bed on which concen-
trations of >40 U/gm were measured. One commer-
cial house dust extract (2B) contained >40 U/gm,
suggesting heavy cat contact with the source material
of that extract.

Other areas less frequented by the cats contained
less cat allergen 1 and cat albumin. It is of interest
that the areas in the kitchen from which the cats were
totally excluded contained measurable amounts of cat
allergen 1 and cat albumin, suggesting that allergen
was carried on cross-ventilated air. In general, areas
frequented by the cats contained the most cat protein
with the exception of the litter and food area.

In order to appreciate the total quantity of allergen
that could be obtained from the two sources with the
higher concentration of cat allergen 1, the dust from
a 9 by 12 foot area of rug and the spread on which
the cats commonly slept was eluted. The dust from
the rug yielded a total of 6300 units of cat allergen 1
and 49,000 units of cat albumin. Elution of the spread
yielded 20,000 units of cat allergen 1 and <2400 units
of albumin. Each of the cats was washed two times
as previously described.'' The average yield of cat
allergen 1 per individual wash was 270 units. Albumin
could not be detected in the washes (<24 units per
wash). These results suggest that cat allergen accu-
mulates progessively in rugs and bedding.
DISCUSSION

This study clearly demonstrates that commercial
house dust extracts frequently contain quantities of cat
allergen 1 that would produce strong prick test reac-
tions in cat-sensitive subjects. Cat albumin, which is
a significant allergen in a small percent of cat-
sensitive subjects, was also frequently present and
would contribute to the allergenic activity of these
extracts. The measurement of any allergen does not
have practical usefulness if the measurement cannot
be performed in a reproducible manner in different
laboratories with widely available reagents. The re-
agents to measure cat allergen 1 with a simple radial
immunodiffusion technique are available to manufac-
turers through Dr. Harold Baer of the National Center
for Drugs and Biologics. Therefore, manufacturers are
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able to measure levels of cat allergen 1 in batches of
house dust during production.

For comparison purposes, the dust from an apart-
ment that contained two cats was analyzed. Dust from
areas of the apartment with frequent cat contact con-
tained >40 U/gm of cat allergen 1. Commercial house
dust extracts usually contained <6 U/gm with the
exception of one extract (2B) that contained 31
U/gm. This particular house dust extract contained
more cat allergen 1 than similar weight per volume
strengths of some commercial cat epithelial extracts. '’

Some cat-containing environments obviously con-
tain large total quantities of cat allergen. In the apart-
ment studied in this article, 20,000 units of cat aller-
gen 1 could readily be eluted from the spread on which
the cats commonly slept. An average of only 270 units
of this allergen could be eluted from the surface of
the cats. This suggests that a progressive accumulation
of allergen occurs in areas that cats frequent. It is
likely that beds and stuffed furniture on which cats
sleep provide a continuing reservoir for contamination
of the environment even after cats are removed. The
total duration of time that cat allergen would persist
in such areas is not known; however, cat allergen 1
is very stable'? and would likely persist for long pe-
riods. The high quantity of cat albumin in these dusts
is somewhat surprising in view of the fact that surface
washes of living cats yield very little albumin.'" One
possible explanation is that the albumin was derived
from cat urine that could have contaminated the dust.
Cats are known to deposit urine for territorial marking.

It is obvious that <10% contamination of a house
dust pool with a dust sample from a house with cats
would likely be significant. The presence of variable
amounts of cat allergen 1 in many commercial house
dust extracts adds mainly diagnostic confusion be-
cause the level of cat allergen in these extracts is not
known. It is difficult to justify the continued use of
house dust extracts that contain significant and readily
measurable amounts of cat allergen 1. More strict
control of the source material from which these ex-
tracts are made should be exercised.
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Nifedipine treatment of patients with

bronchial asthma

D. Patakas, M.D., E. Maniki, M.D., V. Tsara, M.D., and
E. Dascaldpoulou, M.D. Thessaloniki, Greece

Nifedipine, 30 mgl/day for 4 weeks, was compared to placebo in a double-blind, randomized.
crossover study, as an additional drug added to the usual treatment of 14 patients with bronchial
asthma. Nifedipine did not significantly change peak expiratory flow rates or subjective
symptoms like cough, sputum, wheezing, shortness of breath, or disturbed sleep. Nifedipine did
not decrease the number of salbutamol rotacaps inhaled per day. Arterial blood pressure
significantly decreased (p < 0.01) after nifedipine treatment, and side effects (headache and
flushing) were not uncommon. In this study, long-term treatment with nifedipine had essentially
no effect on subjective symptoms at peak expiratory flow rates. (J ALLERGY CLIN IMMUNOL

1987:79:959-63.)

Nifedipine antagonizes calcium ion in smooth
muscle cells, thereby inhibiting constriction of cer-
tain types of smooth muscles. Nifedipine is used in
the treatment of coronary artery spasm,' hyperten-
sion,’ Raynaud’s phenomenon,’ esophageal sphincter
spasm,* and hypertrophic cardiomyopathy.’

Many pathophysiologic events that underlie bron-
chial asthma and hyperreactive airway disease are cal-
cium-dependent phenomena, and the effects of cal-
cium blocking agents on the prophylaxis and therapy
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of these conditions have been investigated. Most of
the published work deals with the effect of calcium
blockers on the pharmacologic antigen- and exercise-
induced bronchospasm. Nifedipine (20 mg) was dem-
onstrated to protect against histamine-induced bron-
choconstriction in subjects with bronchial asthma.®
Nifedipine, administered as a single oral dose, blunted
grass pollen-’ as well as ragweed-induced broncho-
constriction in sensitive patients with asthma.® Finally,
sublingual nifedipine (20 mg) protected against ex-
ercise-induced bronchoconstriction® * and also blanted
the bronchial obstruction induced by isocapnic hy-
perventilation with dry, subfreezing air.”
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