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Thc~ oldotoxirt. protein rtitrogrn uttit (PNU) contmt, urtd allrrgcwic uctivity of‘seve, d#cJrclnt 
e~tructs of house dust ,~wc~ drtcwnirwd. The PNU cmtmt vuriedJrort7 I.600 to 44.000 PNUImI. 
The otdoto.ui,t comcwt us mwsurd 0~ the lirnhs awy vuricd,from 450 to 500,000 ng /rd. 
Pyogrrtic~ ac~tivit~ MYIS present hi rabbit fever assay md corrrlatrd \c~ll bcith the limulus ussu~. 
There was no corrrlution between rndotaxin and PNU content of the different dust preparations. 
Lc~ukoc~ytrs from 15 putiertts lcith a clir~icul histar? of ullergy to dust llw-r used for histamirw 
relctrsc~ studies. Thr allergertic~ uctivity did wt correlate btith the PNU or cwdotoxin mttwt of’ 
the tlt~&wtt hous(~ dust preparutiorts. The dust ~~xtracts c,ould be divided into thrw groups 
trcwrdiag to their uctivitics: thrw cxtructs 1thic.h were the most reuctiw (3070 histumiw ,elcw.w 
with 0.12 to 0.39 PNUImI). two which wre about 20 times Ic,ss uctiw (4.75 to 6.43 PNUlml 

,for 307~ hi.staminc rclru.w) 1 und u jinul group of tbi’o which were ubout 600 times lrss uctivc. 
Tl7c leukocytc~s of thrre out oj’ 15 putients ,fctiled to relcusc, histamirw \jith one of these leust 
rrtrctivc ewucts. The rerrc,tiLity puttern of five of the dust prepurations upprured to correlutc~. 
suggesting thut the d@wnt pwparutions corttuined the sunw ullwgcws. Rauctivities of tuu o/ 
the other extruct,s correlawd poorly. and thhe rruc,tivitJ of‘ thr IPUSI rcwctive surnple did not 
correlrrtc tzith si.u out oj the scvcn preparations. Thrrqfore, some dust prepurution.s contuin 
sign@unt cl,ldoto.uilt-likc~ muwriul. Wide ruriutions in thr cndotoxirt, PNU content, ullzrgrnic~ 
wtivit!. und rcwtivity ptrttcws of d@wtt dust preparations werr ob.wrvcd. 

Allergy to house dust is one of the most frequent 
diagnoses made by allergists, and for years immuno- 
therapy of these patients has consisted of injections of 
house dust extracts. Different sources of dust are used 
for the manufacture of house dust extracts; e.g., some 
extracts are prepared from vacuum cleaner bags col- 
lected from homes, dust collected in carpet-cleaning 
establishments, or dust collected during the commer- 
cial processing of cotton linters.’ The dust samples 
are usually washed with ether and then extracted with 
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water or buffered saline, but the product widely 
known as Endo dust is processed by a special proce- 
dure.’ Although a large number of patients are treated 
with dust extracts, little information is available on 
the purity or allergenic activity of different prepara- 
tions of house dust. 

The present investigations compare the endotoxin 
and allergenic activity of different commercial dust 
preparations. We found wide variation in the al- 
lergenic activity of the house dust preparations, and 
we also discovered that some house dust preparations 
contained surprisingly large amounts of endotoxin- 
like materials. 

MATERIALS AND METHODS 
Dust preparations 

The different preparations of dust allergen used in these 
studies are listed in Table I. The sample from Institute 
Pasteur was provided by Dr. E. Relyveld and had been 
partially purified by ammonium sulfate precipitation.” All 
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TABLE I. Characteristics of the different dust preparations 

Rabbit pyrogenicity Highest 
PNU Limulus Limulus concentration 

content lysate activity Dilution Dilution lysate activity tested for 
Dust preparation (PNUlml) (rig/ml)* fail pass (ng/PNU) histamine release 

Allergy L.abs of Ohio 1,850 450 IO-2 ,0-Z’ 0.240 I: 100 
Hollister-Stier 4,700 520 IO-2 , O-3 0.110 I : 100 

(regular) 
Pasteur 15,600 I ,000 NT? NT 0.064 I: 100 
Pharmacia 1,600 2,000 NT NT I .250 I: 100 
Greer 9,100 4,500 IO-4 ,O-.5 0.490 I: 100 

(house dust) 
Hollister-Stier 19,300 5,000 IO-” IO--’ 0.260 I:20 

(acetone precipitated) 
Center house dust 44,000 20,000 IO-” 10-5 0.450 I:50 

(freeze-dried) 
Endo dust 9,900 500,000 IO-4 , O-3 50.510 I:20 

* Endotoxin equivalents. 
t NT: Not tested. 

commercially prepared extracts were used before the expi- 
ration date on the samples. In order to provide a means of 
comparing the various extracts, the protein nitrogen unit 
(PNU) value of each was determined at the Bureau of Bio- 
logics by precipitating with phosphotungstic acid and using 
the Kjeldahl procedure-l to determine the nitrogen content of 
the precipitate. 

Patient population 

from whole blood was used to evaluate reactivity of the 
individual donors to mixed ragweed, mixed grasses, mixed 
trees, mixed weeds. mixed molds, mixed feathers. and the 
following animals: cat, dog, mouse, hamster, guinea pig. 
rat, and rabbit. Tests were performed at 1, IO, and 100 
PNUiml with allergens as described previously.“. i Hista- 
mine release from whole blood correlates closely with re- 
lease from washed leukocytes.” 

Fifteen patients (age range, 25 to 52 years) with a history 
of allergic symptoms on exposure to dust were used in this 
study. The characteristics of these patients are presented in 
Table II. Only one of these patients had previously received 
hyposensitization therapy. The intradermal skin tests with 
0.02 ml of 100 PNU/ml of house dust extract (Greer Labs., 
Lenoir, N. C.) ranged from I+ to 4+. Skin-test grading 
was based on measurements of the wheal with the use of the 
following criteria: neg, site no different from a diluent con- 
trol; 1 f. <5-mm wheal; 2+, 5- to IO-mm wheal; 3+, lo- 
to l5-mm wheal without pseudopods; 4+, > 15-mm wheal 
with or without pseudopods or > 10 mm wheal with pseu- 
dopods. The patients were selected only on the basis of their 
clinical history. As controls for histamine release studies, 
blood was obtained also from two nonatopic individuals. 

Limulus @ate and rabbit 
pyrogenicity assays 

For this study limulus amebocyte lysate lot 179 was pur- 
chased from Associates of Cape Cod, Inc., Woods Hole, 
Mass. The freeze-dried lysate was stored at -20” C and 
rehydrated with 5.0 ml of sterile, pyrogen-free, distilled 
water just prior to use. Any unused rehydrated lysate was 
stored at -20” C and thawed only once. 

Histamine release 

The endotoxin used was freeze-dried reference endotoxin 
lot EC-2X containing I .O pg of endotoxin per vial. The 
contents of each vial were rehydrated with IO ml pyrogen- 
free water to yield a solution of 0.10 pgiml of endotoxin. 
Two serial tenfold dilutions were made of that solution and 
were followed by a series of twofold serial dilutions made 
with pyrogen-free water. A new series of endotoxin dilu- 
tions was made weekly. The twofold dilutions were stored 
at 4” C during the week. 

Histamine release from washed leukocytes was per- The sensitivity of the lysate was determined daily by 
formed as previously described.” Serial dilutions of dust adding 0.1 ml of reference endotoxin EC-2 dilutions to 0. I 
allergens were tested at two or three concentrations per ml of lysate in IO x 75 mm pyrogen-free tubes as described 
log-dilution for their histamine-releasing activity. Reaction by Hochstein et al.!’ After gentle mixing the tubes were left 
mixtures consisted of 0.25 ml of washed leukocytes and undisturbed for 1 hr in a 37” C noncirculating water bath. 
0.25 ml of the dust preparation. After 45 min at 37” C, the After this incubation period the tubes were inverted as they 
tubes were centrifuged and the supematants analyzed for were removed from the water bath. If a solid clot had 
their histamine content. Cells incubated with buffer alone formed, that dilution of endotoxin was recorded as positive; 
consistently released less than 10% of their total histamine. if no clot had formed, that dilution of endotoxin was re- 
All experimental tubes were in duplicate. Histamine release corded as negative. 
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TABLE II. Clinical information and histamine release data on patients utilized in study 

W-v- 
toms Dust Ragweed Trees Grasses Weeds Molds 

Patient (yr) Sex HF A ST HI& ST HR,, ST HR,, ST HRso ST HR,, ST HR,, 

H. N. 
J. H. 
M. P. 
c. L. 
R. B. 
R. G. 
E. M. 
E. B. 
c. F. 
H. S. 
s. G. 
J. S. 
R. H. 
A. H. 
L. M. 

34 F + + 3+ 
2x F + + 3+ 
34 F + - 4+ 
43 M + + 2+ 
37 M + + 2+ 
2X M + + If 
34 F + - 3t 
26 M + + 4-t 
39 F + + If 
21 M + + 2+ 
31 M + + 3+ 
37 M + + 2+ 
52 M + + I+ 
25 M + + I+ 
SO M + + 3-t 

<I 
3 
I 
3 

<I 
16 
8 

<I 
4 
3 

I4 
23 

>I00 
- 200 

IO 

0 0 1100 0 2-t IO 0 
4+ <I 0 3+ >I00 4+ c-1 2+ 
0 0 0 0 0 
4+ 2 3+ <I 3+ <I 3+ <I 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 2+ >I00 2+ 3 
4+ <I 3+ 7 4+ <I 4+ IS 3+ <I 
2+ >I00 0 0 I+ -200 0 
3+ <I 2+ <I 3-t <I 2+ -il 0 
0 0 0 0 0 
3+ <I 2+ >I00 3+ >I00 2+ 2X 0 >I00 
3+ <I 3+ 2 3-t <I 3+ <I 0 >I00 
2+ 20 2t 100 2+ 20 3+ 8 0 
0 0 0 2+ s-200 0 

Histamine release tested from whole blood with I, IO, and IO0 PNU/ml. Where release was less than 10% the block in this table is left 
blank. Allergens used have been described previously.“,’ 

HF: Hay fever; A: asthma; ST: intradermal skin test; HR,,: concentrations of allergen in PNUiml for 30% histamine release. HR,,, < 1: 
histamine release at 1 PNU was greater than 30%. HR,,,, > 100: histamine release at 100 PNU was between 10% and 30%. 

After the limulus-lysate endpoint for each allergenic 
product tested was determined, equivalent dilutions were 
injected into rabbits until a pass and fail were noted with 
dilutions tenfold apart. The rabbits were given a dose of I .O 
ml/kg. and the pass/fail criteria used was that described 
previously.“’ 

Calculations 

The percent of histamine release was calculated and the 
ascending part of the curve used to obtain the PNU/ml 
concentration that released 30% histamine. Statistical anal- 
yses were made by Spearman’s rank correlations. If the 
histamine release was completely negative at the highest 
allergen concentration tested, then the next allergen dose 
was assumed to be positive in order to obtain a number for 
use in the statistical calculations. 

RESULTS 
Limulus lysate and pyrogen activity of dust 
preparations 

A summary of the limulus lysate and pyrogen ac- 
tivities of the dust preparations is shown in Table I. 
The values are expressed as equivalents of endotoxin 
standard that would give a similar response in the 
limulus lysate assay. In most cases at least two differ- 
ent lots of the dust allergens were tested. All samples 
had limulus-lysate and pyrogen activity, although 
there was wide variation among the different prepara- 
tions. There was no correlation between the limulus- 

lysate activity and the PNU/ml content of the sam- 
ples. In general, the results of limulus lysate and rab- 
bit pyrogenicity assays were parallel. 

Histamine-releasing activity 

The allergenic activities of these dust preparations 
were evaluated by histamine release with the washed 
leukocytes of 15 dust-allergic individuals. Serial di- 
lutions of the dust preparations were used to test for 
histamine release. The ascending portion of the curve 
was used to determine the PNU/ml concentration that 
released 30% histamine. A summary of all the data 
from these 15 patients is shown in Table III and 
Fig. 1. The cells from two nonatopic individuals did 
not release histamine at the same concentrations of 
dust allergen. 

It is clear from Table III that the data can be ana- 
lyzed in two ways. First, the cells of any one of the 
donors can be used to rank the different dust allergen 
preparations. For example, using the cells of H. N., 
the ranking in descending order would be Allergy Lab 
of Ohio, Hollister Stier-regular, Pharmacia, Hollis- 
ter-Stier acetone precipitated, Greer, Pasteur, Endo, 
and Center. The second method of analysis is to com- 
pare the reactivity of the different individuals to the 
panel of dust allergens. The results in this table are 
arranged with the leukocytes ranked according to their 
reactivity with the dust preparation from Allergy Labs 
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Feathers Cat Dog 

ST HR,, ST HI?,, ST HR,, 

Mouse 

ST HR,, 

Rat Rabbit Guinea pig 

ST HR,, ST HR,, ST HR,, 

Hamster 

ST HR,, 

of Ohio. These analyses are considered in detail in the 
next two sections. 

Variation in activity of dust preparations 

The activities of different dust preparations varied 
widely. The results with two different donors arc pre- 
sented in Fig. 2. With the cells of one of the patients 
(R. B.) there was no histamine release with Endo 
dust. With the rest of the dust preparations up to 400- 
fold differences in reactivity occurred. Therefore, the 
cells from R. B. would rank the different dust prep- 
arations as follows in this descending order of activity 
per PNU/ml: Allergy Labs, Hollister-Stier regular. 
Pharmacia, Greer, Hollister-Stier Acetone. Pasteur, 
and Center. The cells of the second patient (H. N.) 
reacted with all the dust preparations. However, there 
was in this case an approximately I ,500-fold variation 
between the most reactive and the least reactive 
preparation when they were compared on the basis of 
their activities per PNU/ml. The preparations in de- 
scending order of activity would be Allergy Labs. 
Hollistcr-Sticr regular, Pharmacia. Hollister-Stier 
Acetone, Grcer, Pasteur. Endo, and Center. Therefore 
the cells of each individual can be used to rank the 
activities of the different dust preparations. 

The dust preparations can be ranked using each 
patient’s leukocytes. The leukocytes from these pa- 
ticnts were most reactive with the dust preparation 
from Allergy Labs or Hollister-Stier. In contrast. the 
least reactive would be the Endo and Center prcpara- 
tions. Thcsc rankings indicate that certain dust prcp- 

arations have more activity per PNU (i.e.. the most 
allergenic activity with least amount of extraneous 
inert material). 

Correlations in reactivity with different 
dust preparations 

A second important question is whether the dil’fcr- 
cnt preparations of dust contain the same allergens. 
To test this, all the donors were ranked with each dust 
preparation. Table III is arranged according to the 
ranking of the patients with the preparation from Al- 
lergy Lab of Ohio. Inspection of this table demon- 
strates that although rankings by diffcrcnt dust prcp- 
arations have similarities, some rankings arc very 
different. The rankings were compared in pairs by 
calculating Spearman’s rank correlation (Table IV). 
The best correlation was between the two Hollister- 
Stier preparations: i.e.. between the regular and the 
acetone-precipitated dust preparations. the Spcarman 
rank correlation coefficient was 0.99. As a group. the 
following extracts had similar reactivities: Pasteur. 
Pharmacia, Hollister-Stier. and Allergy Labs. The 
reactivity of the Greer Dust correlated Icss with these. 
and Greer and Center were the only two to correlate 
with each other. Endo dust corrclatcd very poorly 
with Center and did not corrclatc at all with the other 
preparations. 

Reproducibility of histamine release results 

There was excellent reproducibility of the hista- 
mine release results. The cells from two donors vverc 
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FIG. 1. Concentration of dust preparations required for 
30% histamine release. The cells from each individual 
donor are shown by a circle on the graph. Solid symbols 
(m) used when histamine release was less than 30% at that 
concentration of dust. The geometric mean is marked for 
each allergen preparation. 

each tested on two separate occasions 7 mo apart for 
release with the dust allergen preparations. Separate 
dilutions of dust were used in these assays. Correla- 
tion was close in the concentrations of the allergens 
required for 30% histamine release (Fig. 3). The cor- 
relation coefficient between the two tests was 0.99. 
The concentration of the allergen required to release 
histamine. by the second assay was found to be 
0.92 ? 0.45 times that required in the first test (n = 
16, range 0.32 to 1.42 times). Therefore, variations 
of up to fourfold in PNUiml concentration required 
for histamine release could be the result of experimen- 
tal or donor-leukocyte variation. 

Allergen-induced histamine release from the leuko- 
cytes of two donors on two occasions were used to 
rank the preparations of dust. The leukocytes of one 
donor ranked the different dust preparations iden- 
tically on both occasions. With the second leukocyte 
donor there was one change in the rankings between 
the two tests: the order of the preparations ranked 6 
and 7 were reversed. Therefore, because the variation 
in the reactivity of the different allergen preparations 
was so great (up to 1 ,OOO- to 2,000-fold), experimen- 
tal variation did not significantly influence the results. 

Testing of different lots of allergens 

Two different lots of four of the dust allergens were 
compared for their histamine-releasing activity. Up to 
eight-fold differences occurred between different lots 

DUST ALLERGEN (PNU/ml) 

0.1 1.0 10 loo 1,OOc 

DUST ALLERGEN IPNUlml) 

FIG. 2. Histamine release with the leukocytes of two dif- 
ferent donors. Serial dilutions (two concentrations per 
lo-fold change in concentration) were used for histamine 
release from washed leukocytes. Only the ascending por- 
tions of the curves are shown in this figure. A, Donor 
H. N., 13, Donor R. B. 

from the same manufacturer n = 4, mean = 4.5 + 
2.3 times, range 2.6 to 7.5 times. However the gen- 
eral ranks for these allergens did not change when 
different lots were tested. 

Relationship of dust to mite allergens 

The leukocytes from four of the donors were also 
tested for histamine release with a commercial mite 
extract. There was wide discrepancy in the reactivities 
to the mite extract: whereas two of the donors released 
histamine at low concentrations of the mite allergen, 
two others did not release histamine even with the 
highest concentration of mite allergen. For the two 
reactive individuals in whom the mite preparation re- 
leased histamine, the mite preparation would have 
been ranked by one individual as first out of nine 
allergens and by the second donor as seventh out of 
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PNUlml for 30% histamine release 

Allergy Hollister- Hollister- 
Labs Stier Stier 

Patient of Ohio regular Pharmacia acetone ppt. Pasteur Greer Center Endo 

H. N. 0.002 0.003 0.006 0.02 0.17 0.07 3.0 0.3 
J. H. 0.003 0.029 0.080 0.33 0.52 0.60 180.0 >400.0* 
M. P. 0.008 0.020 0.025 0.26 0.74 0.90 49.0 80.0 
c. L. 0.040 0.1 I 0.060 0.90 4.1 7.0 620.0 125.0 
R. B. 0.050 0. I3 0.70 1.2 8.4 0.73 22.0 400.0 
R. G. 0.090 0.025 0.010 0.31 3.x II.0 1200.0 >400.0* 
E. M. 0.10 0.15 1.07 I.8 5.4 5.6 >1000.0 7.9 
E. B. 0.11 0.13 0.40 1.2 6.2 2.4 27.0 13.0 
C. F. 0.20 0.090 0.50 0.53 3.2 3.1 6.0 7.0 
H. S. 0.50 0.27 0.10 4.4 12.0 6.0 44.0 2.0 
S. G. 0.53 I .57 10.7 24 78.0 10.9 262.0 >400.0* 
J. S. 0.60 0.21 0.50 1.5 3.9 7.0 13.0 19.0 
R. H. 10.3 0.39 0.82 3.9 28.0 150.0 > 1000.0* >400.0” 
A. H. 12.0 I.9 160.0 39.0 104 D9lO.O > 1000.0 >400.0 
L. M. 12.5 0.24 14.5 1.5 140 2.7 77.0 4.4 

Geometric 0.18 0.12 0.39 1.23 6.43 4.75 113.3t 53.9t 
mean 

* < 15% release at this concentration. 
t When the histamine release was completely negative at the highest allergen concentration tested, the next allergen dose was taken for 

use in these calculations 

nine allergens. In contrast, the two nonreactive indi- 
viduals would have ranked the mite allergen either as 
eighth or ninth out of nine preparations, respectively. 

Relationship to other dander allergens 

The leukocytes of these 15 donors were also tested 
for histamine release with a number of pollens, 
molds, mixed feathers, and animal allergens (cat, 
dog, mouse, rat, hamster, rabbit, and guinea pig) 
(Table II). To any one of these allergens only seven to 
11 of the donors were reactive. Therefore the reactiv- 
ity to dust could not be explained by a single reactiv- 
ity with one of these allergens. Although it is possible 
that the dust preparations contain some danders, 
feathers, and mites, the contribution of these factors 
to reactivity of dust cannot be determined from the 
present results. The results in Table I indicate that as a 
group these patients were reactive to a number of 
pollens, feathers, molds, and animals. 

DISCUSSION 

The present results demonstrate that extracts of 
house dust contain variable amounts of endotoxin as 
demonstrated by limulus-lysate or rabbit pyrogenicity 
assays. There is no correlation between the aller- 
genic activity and the endotoxin content. Therefore, 
changes could be initiated in the collection or manu- 

facture of these preparations to decrease their endo- 
toxin content. The presence of bacteria and bacterial 
products in house dust has been previously suspected. 
Furness and Maitland found large numbers of gram- 
negative bacteria in cotton fibers used for the manu- 
facture of mattresses.” Rabbit pyrogenic material was 
found in house dust extract that by cross-tolerance 
tests was found to be Escherichia coli endotoxin. ” 
Some purifications of house dust have resulted in the 
separation of the active allergens from the endotoxin 
contaminants. l3 

Histamine release with house dust preparations has 
been reported previously.J-is 14-16 The present exper- 
iments indicate that histamine release from washed 
leukocytes can be used to assess the activity of dust 
preparations. When cells from the same donor were 
tested on two occasions, the results were repro- 
ducible. 

The leukocytes of allergic individuals could be 
used to rank the different dust preparations according 
to their allergenic activities, i.e., the PNUiml concen- 
tration required to release 30% histamine (Table III). 
The ranking of the different dust preparations with the 
cells of the 15 donors were very similar. However, 
there was up to a lO,OOO-fold difference in the con- 
centration of dust required to release histamine from 
the cells of the most vs least sensitive donor. The 
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TABLE IV. Spearman’s rank correlation (r) for leukocyte histamine release with different 
dust preparations 

Hollister- 
Stier regular 

Hollister- 
Stier 

acetone ppt. Pasteur Pharmacia 
Allergy 

Labs Greer Center 

Hollister-Stier 
acetone ppt. 

Pasteur 
Pharmacm 
Allergy Labs 
Greer 
Center 
Endo dust 

0.99” 

0.90” 0X3* 
0.82" 0.83* 0.81* 
0.81"' 0.86* 0.81* 0.79" 
0.62: 0.641 0.53 0.39 0.631 
0.44 0.461 0.44 0.36 0.29 0.68f 
0.04 0.00 0.05 0.05 0.12 0.28 0.471 

Levels of significance were tested with Student’s t test for I3 degrees of freedom. 
*p <I 0.001. 
tp Cl 0.02. 
$p c: 0.01 

TABLE V. Summary of activity measurements of different dust preparations 

Preparation 

Rank 
geometric 
mean (l-8) 

PNUlml for 30% 
histamine release 
geometric mean 

Activity 
ratio by 

histamine 
release* 

Limulus lysate 
activity/PNU 

(ng/PNU) 

Endotoxin content 
at 30% histamine 

release concentration 
bwlml) 

Hollister-Stier 1.6 0.12 1.0 0.11 0.013 

(regular) 
Allergy Labs 1.7 0.18 1.5 0.24 0.04 

of Ohio 
Pharmacla 2.6 0.39 3.3 1.25 0.49 
Hollister-Stier 3.x 1.2 10.0 0.26 0.31 

(acetone ppt) 
Greer 5.3 4.8 40.0 0.49 2.35 
Pasteur 5.5 6.4 53.0 0.064 0.41 
Center 7.3 113.0 942.0 0.45 50.9 
Endo dust 6.9 54.0 450.0 50.51 2728.0 

*Calculated from the value of PNU concentration (PNU/ml) for 30% histamine release. 

results indicate that there is more “allergenic” mate- 
rial and less extraneous matter in the dust preparations 
ranked higher by this analysis. 

It has been recognized a priori that house dust is a 
heterogenous mixture of allergens from different 
sources. Over the years, the major source of allergen 
in house dust has been postulated to be feathers, 
molds, animal danders, mites, kapok fibers, cotton 
dust, or even human dander.‘. Ii Therefore, it would 
be important to know whether dust preparations from 
different manufacturers contain similar arrays of al- 
lergens. Spearman rank correlations used to test this 
question indicate that there were five different prep- 
arations with similar patterns of activity (Hollister- 
Stier regular and acetone precipitated, Pasteur, Phar- 
macia, and Allergy Labs of Ohio). This correlation 
wa\ present even with ~50 differences in activities 

per PNU/ml. Therefore, the presence of extraneous 
matter in the allergen preparations does not influence 
this analysis, although if the dust preparation were a 
mixture of allergens, the relative concentration of the 
different allergens in the extract would influence the 
results. Experimental support for this conclusion is 
the fact that two dust preparations from a single 
manufacturer demonstrated over lo-fold differences 
in activity, although by Spearman rankings they cor- 
related very closely. 

The results with mite antigens support the conclu- 
sion that mite sensitivity is the important allergen in 
only a small group of dust-reactive individuals.‘“-‘” 
This observation also correlates with the finding that 
some dust samples obtained from various areas of the 
United States contain relatively few and frequently no 
mites.““. ” Endo dust was the least reactive prepara- 
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FIG. 3. Reproducibility of histamine release with dust al- 
lergens. Leukocytes from two different donors (on) were 
used on two separate occasions to determine the concen- 
tration required for 30% histamine release. The least- 
square regression line was found to be y = 0.60x + 1.43 
with a correlation coefficient (r) of 0.99. 

tion tested, and only a fraction of the individuals al- 
lergic to dust reacted with Endo. 

Our results indicate that some house dust prepara- 
tions have significant amounts of endotoxin. There is 
wide variation in both allergenic activity and reactiv- 
ity patterns of different dust preparations (Table V). 
Part of this could be attributable to the heterogenous 
mixture of allergens in dust, with different commer- 
cial preparations containing varying amounts of the 
different components. 

We would like to acknowledge the excellent technical 
assistance of Ms. Sue Chan and the secretarial help of Ms. 
Sheri Inkeles and Ms. Dorothy Wuhrman. 
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