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We have explored the antigenic and allergenic relationship between the house dust mite 
Dermatophagoides pteronyssinus and three species of storage mite, Glycyphagus destructor, 
Acarus siro, and Tyrophagus longior. Crossed immunoelectrophoresis demonstrated that all the 
mite extracts contained multiple antigens but that there was only limited cross-reactivity between 
the dtrerent species. Six sera were obtained from workers exposed to storage mites and with 
occupationally related lower respiratory tract symptoms. All workers had spectjic IgE to 
D. pteronyssinus and to one or more oj’ the storage mites. The pattern of reactivity varied 
between the different sera, two responded primarily to D. pteronyssinus and A. siro and four 
sera to D. pteronyssinus and G. destructor. Only weak responses were observed to T. longior. 
RAST-inhibition and afjinity-absorption experiments demonstrated that D. pteronyssinus had at 
least three groups of distinct allergenic determinants, determinants speci$c to D. pteronyssinus, 
determinants shared with A. siro, and determinants shared with G. destructor. Similarly, both 
A. siro and G. destructor have specijic allergenic determinants and determinants shared with 
D. pteronyssinus. The jindings demonstrate the complexity of the immunologic responses to the 
different mite species. (J ALLERGY CLIN IMMUNOL 1889;84:108-17.) 

Voorhorst et al.’ were the first to recognize that the 
pyroglyphid mite, Dermatophagoides pteronyssinus, 
was the major allergenic component of house dust. 
Subsequently, it was found that the nonpyroglyphid 
storage mites that are found in large numbers in stored 
grain, hay, and other foodstuffs2 also cause allergic 
disease. Sensitization to the storage mites Glycypha- 
gus destructor, Tyrophagus longior, Acarus farris, 
and Acarus siro has been reported in stock and dairy 
farmers,3-5 arable farmers,‘j. ’ and dock workers at a 
grain terminal.’ A survey of farmers in Scotland in- 
dicated that 21% had allergic symptoms caused by 
storage mites.’ Similarly, a study of farmers in Gcot- 
land indicated that the prevalence of immediate hy- 
persensitivity reactions to storage mites was 6.2% and 
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Abbreviations used 
CIE: Crossed immunoelectrophoresis 

CRIE: Crossed radio immunoelectrophoresis 
IEF: Isoelectric focusing 

PBS: Phosphate-buffered saline 
SDS-PAGE: Sodium dodecyl sulfate- 

polyacrylamide gel electrophoresis 
p1: Isoelectric point 

that mites were more important allergens than either 
pollens or animal dander.“, ” These studies demon- 
strated that storage mites are an important cause of 
allergic symptoms among farming communities. 
However, several investigators have noted that many 
subjects with positive skin prick tests to storage mites 
also react to D. pteronyssinus,7, *. ‘* which raises the 
question as to the clinical importance of storage mites 
compared to D. pteronyssinus. 

Statistical analysis of skin prick test wheal areas to 
storage mites and D. pteronyssinus in 210 patients 
allergic to D. pteronyssinus indicated the house 
dust mite and storage mites contained distinct aller- 
gens. ‘*. l3 Similarly, a comparison of RAST responses 
demonstrated there was no correlation between re- 
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sponses to D. pteronyssinus and four species of stor- 
age mites, whereas responses to the storage mite spe- 
cies, G. destructor, G.domesticus, and T. putrescen- 
the, demonstrated significant correlation. I4 These 
findings were confirmed by RAST-inhibition studies 
with sera from farmers allergic to storage mites.” In 
addition, Korsgaard et al.” found no relation between 
D. pteronyssinus and storage mites. Arlian et al .lh ” 
used ClE and CRIE to investigate the allergenic and 
antigenic composition of the storage mite T. putres- 
centiue and cross-reactivity with the house dust mite 
D. ,filrinue. They found both mite species contained 
multiple antigens and allergens, but only two antigenic 
and allergenic determinants were shared. 

In this study, we have used CIE to examine the 
cross-antigenicity between D. pteronyssinus and three 
storage mite species, G. destructor, T. longior, and 
A. sire. Cross-allergenicity has been examined by 
RAST inhibition and affinity absorption with sera 
from workers with lower respiratory tract symptoms 
associated with exposure to storage mites. 

MATERIAL AND METHODS 
Mite extracts 

Mite species. A. sire and T. longior, were cultured on 
yeast : wheat germ (3 : I wti wt) medium and then transferred 
to yeast only. After an additional three generations, the 
cultures were frozen in liquid nitrogen. Attempts to culture 
G. ckstrucmr hy this method was unsuccessful, since the 
mite would not grow on the yeast medium. This mite was 
cultured on the yeast: wheat germ medium until the food 
supply was almost exhausted, and then the culture was fro- 
zen. The house dust mite, D. pteronyssinus. was cultured 
on ox-liver powder. 

Mite and mtte-media extracts were prepared by tumble 
mixing mite cultures or media (1.5 gm) in 0.02 molil.. of 
ammonium bicarbonate (20 ml) overnight at room temper- 
aturc. Insoluble material was removed by centrifugation for 
30 minutes at 48.000 g. The supernatant was dialyzed 
against 2 L 0.02 mol/L of ammonium bicarbonate (one 
change) for 24 hours at 4” C and then was lyophilized. The 
protein content was determined according to the method of 
Lowrv et al. ’ 

Serum samples 

Blood samples (10 to 20 ml) were collected from either 
agricultural workers’ or dock workers* with lower respira- 
tory tract symptoms associated with occupational exposure 
to storage mttes. Serum was separated and stored at 
- 20’ c. 

L!nreacted sites on the disks were blocked M ith ethanolaminc 
(50 mmoliL). The disks were washed one time with 0.1 
mol/L of sodium bicarbonate. twice wtth 0.1 mol/L of 
acetate buffer. pH 4.0, three times with PBS. and stored in 
RAST buffer solution (Pharmacia Ltd.. I.‘pp~ht. Sweden) 
at 4” c 

RAST 

Serum (200 pl of 1 :4 diiution in PBS) was incubated 
overnight at room temperature with a mite-allergen disk. 
Disks were washed three times with I .5 ml of 0.9% saline 
containing washing solution additive (Pharmacia), and then 
50 t.~l of “‘I-labeled rabbit antihuman IgE (Pharmacia) and 
SO ~1 of PBS were added. After an additional overnight 
incubation at room temperature. the disks were washed three 
times and bound “‘I was measured. All the assays were 
performed in duplicate. The results were expressed as a 
RAST percent binding that was defined as percentage of 
added counts per minute that was bound to the disk incu- 
bated with the test serum minus the percentage of added 
counts per minute bound to the disk incubated with the 
negative control serum. 

RAST inhibition 

Mite-allergen disks were incubated overnight at room 
temperature with 200 t.~l aliquots of doubling dilutions of 
+era. The IgE bound to the disk was measured, and log 
counts per minute were plotted against log serum dilution. 
The highest concentration of serum on the linear portion of 
this plot was selected for use in the RAST-inhibition ex- 
periments, except where supplies of rum were limited 
when a I : IS dilution was used. 

For RAST inhibition, 100 pJ aliquots of serum diluted 
tn PBS to half the dilution determined by the above pro- 
cedure were mixed with 100 pJ of PBS or 100 ~1 aliquots 
<If inhibitors diluted in PBS. Each inhibitor concentration 
was tested in duplicate. .4 mite-allergen disk was added 
immediately to each tube, and the tubes were incubated 
overnight at room temperature. Negative conttols were ob- 
taincd by incubating disks with 100 p,1 ot the same dilution 
of control serum plus 100 p.1 of PBS. 1gE bound to the disks 
was measured as described in the RAST procedure. The 
mean counts bound to the disks incubated uith negative 
control serum were subtracted from the mean counts bound 
to the disks with the test strum. and the results. expressed 
as percentage inhibition. were calculated a\ follows: 

IO0 --- 
cpm‘ bound to disk with inhibitor 

cpm‘ bound to disk without inhibitor i 
x IO0 

‘cpm corrected for binding to dl\h ~itb negative 
serum. 

Affinity absorption 
Preparation of allergen disks Affinity absorbants were prepared as previously de- 

Paper disks (Schleicher & Schuell, Inc., Keene. N.H.. scribed”’ with 3.5 ml of reconstituted CNBr-activated Se- 
No. 58913) were activated with cyanogen bromide.‘” .Ac- pharose 48 and 10 mg, protein content. of mite extract. 
tivated disks (600 mg), 5 ml of 20% mite extract or 2% Serum (0.25 ml) and PBS (0.75 ml) were tumble mixed 
media extract, and 15 ml of 0.1 mol/L of sodium bicar- with affinity absorbant (0.25 ml) for 10 minutes. The slurry 
bonatc were tumble mixed overnight at room temperature. was centrifuged at 1000 ,q for 30 seconds. the supernatant 
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TABLE I. Antigenic cross-reactivity between 

mite species: CIE of mite extracts 

FIG. 1. SDS-PAGE in density-gradient acrylamide gel 
(7.5% to 17.5%) under reducing conditions. Lane 7, high 
molecular weight markers; lane 2, A. siro; lane 3, D. pter- 
onyssinus; lane 4, G. destructor; lane 5, T. longior; lanes 
Gand 7, mite medium; lane 8, low molecular weight mark- 
ers. Molecular weight markers, daltons times 10-3; a, 205; 
b, 116; c, 97; d, 66; e, 45; t 36; g, 29; h, 24; i, 20.1; j, 14.2. 

was aspirated, and the gel was washed three times with 
PBS. Bound antibody was desorbed by tumble mixing the 
gel with 0.1 mol/L of glycine/HCl buffer (pH 2.8) 
(0.9 ml) for 5 minutes. After centrifugation, the supematant 
was immediately neutralized with 0.2 mol/L of phosphate 
buffer (pH 7.4) containing 1% bovine serum albumin 
(Sigma Chemical Co., St. Louis, MO.) and then dialyzed 
against PBS overnight at 4” C. 

Production of rabbit antisera 

Antibodies were produced in rabbits (New Zealand white 
rabbits, two per mite species) according to the method of 
Harboe and Ingild. 21 Briefly, mite extracts were made up to 
30 mg/ml in distilled water and mixed to an emulsion with 
equal volumes (characteristically 250 pl) of Freund’s in- 
complete adjuvant by repeated aspiration of the mixture 
through a 23-gauge syringe needle. Rabbits were admin- 
istered a course of four intradermal injections of approxi- 
mately 100 ~1 each, suprascapularly, at fortnightly inter- 
vals, and approximately 45 ml of blood was obtained by 
bleeding 8 days after the last injection. One subsequent 
injection took place 6 weeks after bleeding, and 8 days later 
the rabbits were exsanguinated. All the serum samples were 

Rabbit 
antisera 

to 

Mite extract 

DP As Gd TI 
(No. of precipitin arcs) 

DP 18 3 1 2 
AX 1 14 2 4 
Cd 2 2 22 4 
Tl 2 3 4 2.5 

Dp, D. pteronyssinus;As, A. sire; Gd, G. destructor; Tl, T. longior. 

tested individually by CIE for the presence of precipitating 
antibodies before pooling and preparing a 45% ammonium 
sulfate precipitated fraction for each mite species. 

CIE and CRIE 

CIE and CRIE were performed according to the method 
of Lowenstein.” Briefly, 5 pl of a 1% (wtivol) of mite 
extract was electrophoresed into 1% agarose for 40 minutes 
at 10 V/cm. The 1 by 5 cm agarose gel strip containing the 
separated proteins was transferred to a 5 by 7 cm glassplate, 
and agarose containing rabbit antibodies was poured on 
either side to elicit a concentration on the plate of 10 
pl/cm2. The proteins were then electrophoresed into the 
agarose at 1.5 to 2 V/cm overnight. The plates were pressed 
and washed successively in 0.1 mol/L of sodium chloride, 
and distilled water, stained in 0.5% Coomassie brilliant 
blue, then destained until the precipitin arcs stood out against 
a clear background. 

In homologous CIE, the mite extract was run into rabbit 
antisera raised against the same species, whereas in heter- 
ologous CIE, rabbit antisera raised against one of the other 
mite species was used. In CIE with an intermediate gel, an 
additional line of agarose containing antibodies to a second 
species was incorporated between the first and second di- 
mension. 

To detect specific IgE binding, unstained, air-dried plates 
were successively incubated overnight at room temperature 
with 0.35 ml of serum in 8 ml of PBS, and then 8 ml of 
PBS-Tween containing approximately 500,000 cpm of “51- 
labeled antihuman IgE (Pharmacia Ltd.) with three washes 
of PBS-Tween and 0.9% sodium chloride, respectively, af- 
ter the two incubations. The plates were rinsed in distilled 
water, dried, and placed against X-ray film (Kodak X-Omat 
S, Eastman Kodak Co., Rochester, N.Y.) in a cassette with 
an intensifying screen at -70” C for 2, 4, or 10 days or 
until darkening of the X-ray film was obtained. The num- 
ber of precipitin arcs on the autoradiograph were noted 
together with the incubation time and intensity of dark- 
ening . 

IEF 

IEF was performed according to the manufacturer’s in- 
structions (LKB, Bromma, Sweden) with Ampholine PAG 
plates, pH 3.5 to 9.5, on the 2117 Multiphor II electro- 
phoresis unit with the cooling plate maintained at 5” C by 
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FIG. 2. IEF of mite extracts. Lanes l-5 and lanes 7-71 contain A. sire, D. pteronysstnus, 
G. destructor, 7. longior extracts, and storage-mite medium, respectively, at a concentration of 
30 mg of protein per milliliter. Lanes l-5, 15 ~1 applied; lanes 7-11, 30 ~1 applied; lane ;3, pl 
markers. 

2219 Multitemp II. Approximately 600 kg dry weight. in 
a 30 mgiml solution, of each mite extract and pl markers. 
pH range 4.7 to 10.6 (BDH Chemicals Ltd.. Poole, E.n- 
gland). were applied to the gel on the wicks provided. 

Focusing was carried out at a maximum current of SO 
mA, and a maximum voltage of 500 V at a constant power 
of 20 W for 2 hours with an LKB 2103 power supply. The 
application wicks were removed after half an hour. After 
focusing, the gels were fixed, stained with Coomassie bril- 
liant blue R, and preserved according to the manufacturer’s 
instructions. 

SDS-PAGE 

SDS-PAGE was performed as described by Laemmli and 
Favre.” Gels were prepared with a density gradient of 7.5% 
to 17.5% acrylamide. Approximately 750 wg of mite cx- 
tracts was separated under reducing conditions along with 
the molecular weight markers (MW-SDS-70 and MW-SDS- 
200; Sigma Chemical Co.). Gels were stained in Coomassie 
brilliant blue R and dried onto Whatman 3 mm chromatog- 
raphy paper (Whatman, Inc., Clifton, N.J.). 

RESULTS 
Biochemical characterisation of 
mite extracts 

Biochemical analysis demonstrated that each of 
the four mite extracts had multiple bands of low- 
molecular-weight proteins ( 13,000 to 80,000 daltons) 
on SDS-PAGE and 20 to 30 Coomassie brilliant blue- 
staining proteins on IEF, most with pI values between 
3.5 to 5.5. Typical results for the SDS-PAGE and IEF 
analyses are illustrated in Figs. 1 and 2, respectively. 
The protein content of the extracts, as measured ac- 

cording to the method of Lowry et al..” was simi- 
lar, ranging from 0.3 to 0.6 mgimg dry weight of 
extract. 

Antigenic analysis of mite extracts 

Homologous CIE with the four mite extracts re- 
vealed 14 to 22 Coomassie brilliant blue-staining pre- 
cipitin arcs (Fig. 3, A through D). The precipitins 
were specific for mite-derived components, since none 
of the antisera elicited arcs with a heterologous CIE 
system in which a mite-media extract was used as 
antigen. Antigenic cross-reactivity between the stor- 
age mite extracts and D. p~~ron~~.si~ru.s was studied 
by heterologous CIE. The results (Table I) demon- 
strated that G. destrucror and T. lotl~ior had two an- 
tigens and A. sire had one antigen that cross-reacted 
with D. p&vw~.v.uinus. In addition, it was found that 
there was only very limited cross-reactivity among the 
three species of storage mite; for example, of the 14 
precipitin arcs observed with A. sim in a homologous 
CIE. in a heterologous system with .A. sit-o antisera, 
I‘. Iongior extract elicited four precipitin arcs and 
C. cksttwtor elicited two arcs. CIE experiments with 
two different rabbit antibodies in successive gels on 
the anode side of the sample demonstrated that only 
one antigen was common to all four mite species. 

Specific IgE binding to mite allergens 

The sera were tested for mite-specific IgE by RAST 
and CRIE. All sera had RAST binding of at least 15% 
to D. ptwonpsinus and to one or more of the storage 
mites, but the pattern of reactivity to the storage mites 
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FIG. 3. CIE A, A. siro. 0, 0. pteronyssinus. C, G. destructor. D, T. longior. 

TABLE II. Specific IgE to mite allergens: Direct RAST, and CRIE results 

Sera 

DP AS Gd TI 

RAST CRIE RAST CRIE RAST CRIE RAST CRIE 

1 18.1 4 6.4 2 0.8 0 3.1 1 
2 3.3 NT 1.4 NT 0.4 NT 0.6 NT 
3 11.2 2 1.1 0 7.5 1 1.0 0 
4 27.5 6 1.1 3 11.2 2 2.1 0 
5 3.1 6 0.3 0 7.6 0 1.0 0 
6 19.1 4 0.6 0 1.0 0 0.1 0 

Dp, D. pteronyssinus; As, A. siro; Gd, G. destructor; Tl, T. longior; NT, not tested. 
RAST results expressed as net percent binding to allergen disk; CRIE results, number of precipitin arcs observed on x-ray film. 
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FIG. 4. RAST inhibition of mite-specific IgE, serum No. 1, by D. pteronyssinus (0) and A. sire 
(x). A, A. sire disks. Percentage binding to uninhibited disks, 6.1%. B, D. pteronyssinus disks. 
Percentage binding to uninhibited disks, 15.9%. 

TABLE III. Affinity absorption of mite-specific IgE 
- 

Material not bound to Material eluted from 
absorbant absorbant 

- 

RAST % binding, serum 1 

Dp disks As disks Dp disks As disks 

CNBr-Sepharose 
Blocked with ethanolamine 
Coupled to As extract 
Coupled to Dp extract 

11.1 3 .7 0.7 0 1 
10.2 0.3 IO. 2 t! 1 

1.2 0.2 !.I I.1 

RAST % binding, serum 5 

Dp disks Gd disks Dp disks Gd disks 

CNBr-Sepharose 
Blocked with ethanolamine 
Coupled to Cd extract 
Coupled to Dp extract 

3.5 5.1 0. I 1 
0.6 0.5 0.9 I .3 
0.X 3.1 0.7 0.2 

Dp, D pteron~ssinus; Gd, G. destructor; As. A. .riro 
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FIG. 5A. RAST inhibition of mite-specific IgE by D. pteronyssinus (01 and G. destructor (A). 
D. pteronyssinus disks. Ai, Serum No. 3. Percentage binding to uninhibited disks, 6.3%. Aii, 
Serum No. 4. Percentage binding to uninhibited disks, 23.4%. Aiii, Serum No. 5. Percentage 
binding to uninhibited disks, 3.9%. 

varied considerably between the different sera (Table 
II). Sera Nos. 1 and 2 had the highest binding to 
A. sire, whereas sera Nos. 3 to 6 had the highest 
binding to G. destructor. Five of the sera had specific 
IgE to T. longior, but in each case, RAST binding 
was low. None of the sera had specific IgE to the mite- 
culture media, as all sera elicited very low RAST 
binding (<0.4%) to mite-culture media-extract disks. 

CRIE results largely confirmed the RAST data in 
that of the 16 RASTs with percent binding of rl%, 
10 RASTs were associated with precipitin arcs on 
CRIE. Generally, a positive CRIE result was asso- 
ciated with high RAST binding, whereas results with 
low RAST binding were negative on CRIE. In no case 
was CRIE positive when RAST binding was < 1%. 
The number of precipitin arcs varied with the mite 
species, up to six arcs were observed with D. pter- 
onyssinus, three with A. siro, two with G. destructor, 
and one arc with T. longior (Table II). A pool of 
human sera with high IgE concentration to major 
allergen of D. pteronyssinus, Der p Iz4 did not 
elicit precipitin arcs with any of the storage mite 
species. 

Cross-reactivity between A. siro and 
D. pteron yssinus 

Sera Nos. 1 and 2 demonstrated the highest RAST 
binding to A. siro and D. pteronyssinus (Table II). 

RAST-inhibition studies with serum 1, with A. siro 
and D. pteronyssinus allergen disks, demonstrated 
that the D. pteronyssinus extract inhibited binding to 
A. siro disks as effectively as the A. siro extract, but 
A. siro did not inhibit binding to D. pteronyssinus 
disks (Fig. 4.) A and B). Affinity-absorption experi- 
ments were carried out with activated Sepharose 4B 
blocked with ethanolamine and Sepharose 4B coupled 
to D. pteronyssinus and A. siro extracts. The D. pter- 

onyssinus absorbant removed antibodies to both 
D. pteronyssinus and A. siro, whereas the A. siro 
absorbant only removed antibodies to A. siro (Ta- 
ble III). The use of blocked activated Sepharose 4B 
as a control and the elution of specific IgE from the 
absorbants demonstrated that incubation with the ab- 
sorbant had not simply resulted in loss of antibody 
activity. These experiments demonstrated that the se- 
rum had antibodies to allergenic determinants com- 
mon to A. siro and D. pteronyssinus and also anti- 
bodies specific to D. pteronyssinus allergens. Supplies 
of serum 2 were very limited; however, RAST- 
inhibition experiments with undiluted extracts dem- 
onstrated the same inhibiton pattern as serum 1. 

Cross-reactivity between G. destructor and 
D. p teron yssinus 

Sera Nos. 3 to 6 demonstrated the highest RAST 
binding to G. destructor and D. pteronyssinus (Table 
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FIG. 58. RAST inhibition of mite-specific IgE by D. pteronyssinus (0) and G. destructor (,,,). 
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II). Sera 3 to 5 were used in cross-reactivity experi- 
ments. serum 6 having low binding to G. destructor 
disks. RAST-inhibition experiments were carried out 
with D. pteronyssinus and G. destructor allergen 
disks. For sera 3 and 5, the G. destructor extract in- 
hibited binding to D. pteronyssinus disks as effectively 
as the D pteronyssinus extract. In contrast, when 
G. destructor allergen disks were used, D. pteronys- 
sinus was a weaker inhibitor than G. destructor (Fig. 
5). Affinity-absorption experiments with serum 5 dem- 
onstrated that the G. destructor absorbant removed 
antibodies to G. destructor and D. pteronyssinus, 
whereas the D. pteronyssinus absorbant only removed 
antibodies to D. pteronyssinus (Table III). These find- 
ings corroborated the RAST-inhibition data and 
demonstrated that sera 3 and 5 have antibodies spe- 
cific for allergenic determinants common to D. pter- 
onyssinus and G. destructor and also antibodies spe- 
cific to G. destructor allergens. Serum 4 demonstrated 
a different pattern of response. RAST inhibition 
clearly indicated that the serum has two populations of 
antibodies, one specific to G. destructor allergenic de- 
terminants and the other antibody population specific 
to D pteronyssinus allergenic determinants ( Fig. 5) 

DISCUSSION 

There is abundant evidence that the storage mites, 
like the house dust mite, D. pteronyssinus, are po- 
tent sensitizers and significant causes of allergic dis- 
ease.’ ” However, there is a limited amount of infor- 

mation on the extent of cross-reactivity between oc- 
cupationally encountered storage mites and the house 
dust mite. Clearly it is important to know if subjects 
allergic to house dust mites are at risk from reactions 
to occupationally encountered storage mites and, sim- 
ilarly, if subjects sensitized to storage mites are at risk 
of re.dctions to the house dust mite. 

Biochemical analysis demonstrates that all the mite 
extracts are complex mixtures of proteins, mainly of 
low p1 (3.5 to 5.5) and low-molecular-weight 
(<80,000 daltons) (Figs. I and 2). That these proteins 
are distinct antigens is evident by the finding of up to 
25 precipitin arcs on CIE (Table 1). Similarly, other 
workers have found 18 antigens in a T. putrescentiae 
extractI and 49 in a D. pteronyssinus extract.‘5 Evi- 
dence of multiple allergenic components comes from 
CRIE (Table III) and is in agreement with previous 
work on T. putre,scentiue and D. pteronyssinus.‘“. ” 

The lack of correlation found by a number of in- 
vestigators between D. pteronyssinus and storage mite 
skin test and RAST responses and the lack of cross- 
reactivity in RAST inhibition points to D. pteronys- 
sinus and storage mites containing distinct aller- 
gens.“-” In contrast, Blainey et al.’ ’ found close 
correlation between skin test responses to D. ptero- 
nyssinus and storage mites, but this could result from 
dual sensitization as well as from cross-reactivity. The 
most compelling evidence that the extracts contain 
distinct allergens is the observation that some sera 
have IgE to storage mites but not D. pteron~ssinus and 
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vice versu’4 and the finding (Table II) that some sera 

react to A. siro and D. pteronyssinus and some to 
G. destructor and D. pteronyssinus. However, since 
different subjects may recognize different allergens, 
there is still the possibility of cross-reactivity in sub- 
jects responding to both house dust mite and storage 
mites. We were interested in examining such sera to 
determine whether the subjects had dual sensitivities 
or cross-reacting antibodies. 

The two sera (Nos. 1 and 2; Table II) that responded 
to A. siro and D. pteronyssinus had antibodies to 
determinants specific to D. pteronyssinus and to de- 
terminants common to A. siro and D. pteronyssinus. 
Sera Nos. 3 and 5 (Table II) that responded to 
G. destructor and D. pteronyssinus had antibodies to 
determinants common to G. destructor and D. pter- 
onyssinus and to determinants specific to G. destruc- 
tor, whereas serum 4 had two populations of anti- 
bodies, one specific to G. destructor determinants and 
the other antibody population specific to D. ptero- 
nyssinus determinants. These findings illustrate the 
complexity of these multiallergenic extracts. For ex- 
ample, D. pteronyssinus must contain at least three 
groups of allergenic determinants, determinants spe- 
cific to D. pteronyssinus, determinants common with 
A. siro, and determinants common with G. destructor. 
In only one of the sera (No. 4) is there conclusive 
evidence that dual sensitization had occurred. In sera 
1 and 2, although dual sensitization may have oc- 
curred, the responses could be due to sensitization to 
D. pteronyssinus determinants that cross-react with A. 
siro. Similarly, the results with sera 3 and 5 could be 
explained as sensitization to G. destructor determi- 
nants that cross-react with D. pteronyssinus. 

Affinity absorption on two of the sera confirmed 
the RAST-inhibition data. These experiments were 
carried out with Sepharose 4B as a solid phase, mak- 
ing it possible to expose the sera to a large excess of 
immobilized allergen. The finding that even under 
these conditions additional absorption of antibody did 
not occur further demonstrates the distinct nature of 
some of the allergenic determinants. 

In comparison with G. destructor and A. siro, only 
low RAST binding was observed with the T. longior 
extract. Since these three mites occur commonly in 
stored cereal products, this difference is unlikely to 
be due to lower exposure and probably reflects lower 
allergenicity of this mite. Antibody to Der p I, the 
major allergen in D. pteronyssinus, did not elicit pre- 
cipitin arcs with the storage mites, suggesting this 
allergen is not involved in the cross-reactions ob- 
served with some of the sera. Further work is in prog- 
ress to identify the common allergens. 

The finding of cross-allergenicity in four of the sera 
with in vitro tests does not necessarily imply that 
clinical cross-reactions will occur, but it certainly 
raises the possibility. Thus, in investigation of work- 
related asthma in workers exposed to storage mites, 
the possibility of symptoms resulting from exposure 
to D. pteronyssinus should be considered. 

In conclusion, this study demonstrates both dual 
sensitization to antigenically distinct components of 
D. pteronyssinus and storage mites, as well as aller- 
genic cross-reactivity, may occur in different subjects, 
emphasizing the complexity of the immunologic re- 
sponses to the different species of storage mites and 
the house dust mite, D. pteronyssinus. 
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