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Andigenic analysis of house dust cxtvacts chosen for their iliucrsitirs of origin shows 
that all halrp at least thrcje antigrns which gi,cc prcvipitin bands Gth antibodies 
of their homologous antisera. Onr of thrse precipitin bands is always mope prominrnt 
than the othrr, rcgadless of the SOMTCC. While a single major and two minor com- 
poncnts appcaar to be common to all house dust axtrncts, the spcci,fic composilion 
rind possibly the concentration of the reactants in cad of thrsc components tend 
to wry in difermt dust c,xtracts. 

H oust dust is a ubiquitous, perennial, and extremely potent allergen. 
One hypothesis concerning the nature and origin of the dust allergen is that 
the allergen is the product of the action of microorganisms upon vegetable fibers 
or other substances. Innumerable other materials have also been implicated. The 
first published recognition of the fact that house dust “acts as antigenic sub- 
stances producing a true protein sensitization” was that of Kern,’ in 1921. He 
produced skin reactions in an asthmatic patient. with an extract made from the 
dust,y contents of the latter’s cotton-filled mattress. In this early report, he stated 
that dust sensitization is the most common single cause of the allergic types 
of asthma seen in adults. Subsequent investigators have confirmed this hypothesis. 

Shortly after Kern’s discovery, Cooke,’ in 1922, pointed out. that in house 
dust there is a specific factor not the sum of its parts, and that the dust allergen 
may be found in nearly equal potency in house dust extract,s from all parts 
of the world. Since then, the nature of the dust allergen has stimulated the 
interest of many investigators. Most of the subsequent studies have served to 
emphasize the importance of two discoveries : (1) that house dust is one of the 
most common inhalant causes of asthma, and (2) that it contains its own specific 
allergen. 

This study was aided by a grant from Albbott Laboratories, Sorth Chicago, 111. 
Heceivd for publication hug. 27, 1964. 
“Present address, Department of Bacteriology, University of Kansas, Lawrence. 
““hssociatr Profcsuor of Microbiology, Arizona State University, Tempe. 
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After the studies of (‘ookth, almost two decades passed l~t~fot~~ t lw cllc~nritwl 
naturcl of house dust t~strarts was csanrint~tl. liimington and tc\vorkt~rs,” 
in 1917, concluded that housc~ dust is ;I combination of pol,vsaccharidcs (Jrr;rinl>- 
hesosrs) and poiypeptides. They II>-pothwixcd that thr allergic nature 01 tllc> 

house dust is due to both thta t~ir~lJoll~tlr~att~ and rJrott4n fractions. ‘i’annicr and 
Campbell,” . rn 1959, d~~tcrmintttl the chemical composition of t’ou~~ honst~ tl11s1 
t3tracts, one of which was End0 house dust, a ctJnimtwial house dust r>stl*ac+. 
The materials from all four extracts wart found to consist of a Irt~tcr~o~~~rlt~ons 
mixuturc of acidic pol~sawharidt~s (85 to 88 pw cent) with varying amounts of 
polypept,ides (12 to 15 per cent) 

While it is apparent that the t~hcmical composition and a&\-c substancc( s) 
responsible for the antigcnicity of the houw dust allcryyn hart> been wt~ll studictl. 
cornparati\-ely littlc work has btben dorw to tletcrmint~ thtl wlationships among 
house dust extracts by se~0ltJpit~ill nlt*thods. A IlOtillJlt~ t~scry~tion was the c~sct~llt~rlt 
st,udy of \\Iodclrouse,’ wlto stud3 housr (lust t>xtracts irntl specific antiwra ~‘NJIII 

scvc?ral sourtw and point et1 out st’vcrXI intcrwting rt~1ationships. Ket&auw a gr’t’at 
deal of licterogcnicit\- tlsists in tlit~ content of dust iillt~rgeri in dust SiJl~l]Jlt’S 

obtained from different SOIII’~W, thtl ~~wsrnt in\wtigation was initiattld to 
dctWnlirlP if il r~liltitJrlshi~J collld htl W~iihlkhtd ill~ltJ1~~ honsc tlllst ;tlltll’pJIS 
obtained from different lion~t~s within i l iwtrictctl gtwy~apliical aiw with I Irtl 
use of serological methods. Thr antigtlnica spwtra of house dust extracts ~‘HJJII 

a number of difftwnt, houscl~olds in the rnt~tr.opolitan al’tlir of I’hocnis, .\ rizona, 
w-erc conrpaiwl not only with wch otht~r. hut also with ;I c~oinnici*t~ial 11onst~ tliW 
prcparatiorl. In this study, an attempt has lJtY~r1 matlt~ to tlctr~~mint~ tlJt> C/ltillitil- 

tive w~lationship :lIIlo~lg IlOUSC tlllSt ~Jl’t’pill?ltitJ~lS Kllt‘ll tllWc t~stl’:lCts \V(‘l’C tVstt!tl 
in both homologous arid lit~tcrxJlo~t~us systtwis. I II addition, the st~rologiw I w1;1- 
tionships bctwcen thcsc autogtwons 11011se (lusts ant1 il colnmt~rci;rl llonst~ t111st 

preparation hart> btwt inwstigatcd. Thtw studiw wrc JJlildt’ wit II 1 htl 
immune-donl)lt~-diffnsion gtll agara tcchniqut~ of O~~(~lJtt~r~ltJr~~-,” as tJJodifict1 1~). 

\Vilson and I’ringlr’ and Pcinbt~ry.‘~ ’ 

METHODS 

Preparation of house dust allergens 

Autogenous house dust extracts wew made from houst~ dust sillrJlJIt++ c*0llt~4ctl 

from selected locations throughout the nJetropolit;rn T’hocnis arca. 1)ust S;IIH~J~CS 

w’crc collected in ~acuunr t*lcancr bags from floors, divans, beds, drapc~l’iw, ;rJltl 

other areas within coopcratin, 0 homes iIrhit~ilril~- srlecttd to i*cprcsrrit t,ast, WWt, 
south, and WIltKll Phoenix. Extracts w’crt’ pJrcparcd with Coca’s solution. Ii’tJllOw- 
ing initial filtraatiori, concentration lo\- pcrva~Jor;ition, and sterile filtration with 
a 0.45 micron (HA) Xilliporc filter*, an illiqWJt of t>klPll PXtl’ilt’t \VilS niixctl with 
iI11 cyual qnantit,v of’ E’wiirid’s ildjll\.allt.“’ SJWCifit ill1 t iSt>Kl wtw pwpartd b> 
iJlt~~lltlUS~lllil~ inoculation of tilt) t,str,at.t-at3,jn\-~rrit niistur~t~ into 1lliltllW wliitc 
rabbits, w3ighiJlg al)l)l’tJsiJlliltt~l\- 6 to 7 [JtJUIlils. ~J~ot~U~atitJJls Of 1 .O InI. \VCl’t’ 

given ;rI weekly intcr\xls for :I six-\vwk period. Blood sanrplt>s \VPIY’ t*oI Icci ~1 1~). 
t*ardiat’ puncture, plirtatld in twnical wntrifuge tnh. illlOWCd t0 CltJt iIt 1’00111 

tcmperatnrc for ap~Jl~osil~liltt~l~- six Ilolll~s. and twitrifiigtvl at 3,000 I’.~).IJI. i’01, 



fifteen minutes. The serum was collected and preserved in 1 :lO,OOO Merthiolate. 
A minimum of three rabbits was used for each dust cstract and the sera were 
pooled prior to analysis. 

lmmunodiffusion analysis 

Special flat-bottomed heavy-walled glass l’etri dishes, 6 cm. in diamctcr, were 
kiscd for tlic immunodiffusion analysis. Ionagar So. 2” was used in a 0.2 per 
cent concentration to coat the inner surfaces of the diffusion platts to prc~entj 
the underrunning of the reactants. Eight milliliters of a 1 prr cent suspension 
of Ionagar preparcd in saline containing 1 to 10,000 concentration of Rlcrthiolate 
was then added to rach plate and allowed to gel. 

Although several Feinberg agar gel cutters* were cvaluatcd during the 
course of this investigation, the five-well concentric pattern appeared to give 
the most consistent results. Serial dilutions of the allergen extracts wcrc made 
in Coca’s solution. For the homologous systems, the undiluted antigen, as well 
as dilutions 1 to 2, 1 to 1, 1 to 8, and 1 to 16, were placed in the peripheral 
wells of tlic five-well concentric patterns. For the hcterospecitic systems, tlic 
peripheral wells of the five-well concentric pattern were tilled with the undiluted 
heterologous allergens, using Coca’s solution as a control. in all esperimcnts. 
undiluted antisrrum was placed in the central wells. The plates wcrc incubated 
at room temperature (26t ‘L’C.) and obscrvtd daily until the bands of precipitate 
appeared. 

\Vest Phoenix house ilust extract 1 L’ 3 
South Phoenix house (lnst extract 1 2 3 
Central Phoenix house (lust extract I ‘> 3 
East Phoenix house dust est.ract I 2 3 
Endo house tlnst extract 1 2 3 

RESULTS 

Although house dust is rcportrd to bc highly antigenic, strongly reacting 
antisera were prepared to certain of the extracts only after repcatcd failures. 
When tested, the homologous allergen-antiallergen systems did not reveal a 
risible precipitate in most cases until the end of a -l8 hour period. The intensity 
of the bands of prccipitat,e were classified as 1+ (sharp, well defined), 3+ (clear, 
but somewhat diffused), 2+ (faint, but clear), and I+ (faint, but diffused.) 

In all of the homologous bousc dust allergen-rabbit antiserum systems tested, 
including the Il:ndo dust preparations, three prrcipitin hands wcrc obscr\-cd 



Table II. The number of prrecipitnting fra,ctions shared b?y the hcterospecific, 
clller~en-antinllergen systems (1s measul*ecl by gel di#usion 

Rabbit antiwi~um / WPIII) / SPZTII 1 CPHD 1 EPEI) 1 EHI) 

Anti-west Phoenix house dust (WPHD) 1 1 I 1 
Anti-south Phoenix houw dust ( SPHI)) 1 1 1 1 
Anti-central Phoenix house dust (CPHI) ) 1 1 I 1 
Anti-east Phomix house dust (EPHD ) 1 1 1 I 
‘\nti-Endo house dust (RTTI)) I I I 1 

with the five-well concent,ric pattern, one of 4+ intensity and two of 2+ intensity. 
These findings indicate that all of the dust, extracts tested, irrespective of their 
source, consisted of a major and two minor antigen-antibody systems. However, 
when each of the house dust allergen extracts was tested against heterospecific 
antisera prepared against extracts made from the other homes as well as the 
commercial dust preparation, a single band of precipitate of 1+ intensity devel- 
opcd after 96 hours of incubation. The results of’ t,hcse tests are shown in Tables 
I and 11. 

DISCUSSION 

The introduction of the immuno-double-diffusion gel agar technique b> 
Ouchterlony” has provided the necessary means for studying the antigenic 
relationships of complicated biological extracts, such as house dust. An antigenir 
analysis of the various house dust extracts tested shows that all have a,t least 
three antigens which product precipitin bands with their homologous antisera. 
One of these bands is generally much more prominent than the others, indicating 
that these dust extracts all hare one major antigen and two or more minor anti- 
gens. This is in accord with the findings of Wodrhouse,” who has reported “these 
dust preparations all hay-c one major antigen and t ,;-o or more minor ant,igens.” 
In the former study, however, antisera to the dust preparations tested were 
from more than one source, includin, w rabbits and humans, and also included 
sera from persons with known sensitivities to cat and rabbit, danders, as well 
as to feathers. Rabbit antisera was prepared against two of the dust preparations. 
All of the dust preparations were then tested to determine their relationship to 
these two antisera and to the antisera from sensitive human subjects. 

The most significant finding of the present investigation is not that the 
extracts used have in common a typical antigenic spectrum under the conditions 
utilized for analysis, but that when each of the antisera was tested against the 
heterologous antigens, i.e., house dust preparations from other sources, only 
one band of precipitate was found. The finding of a single antigen in common 
between each of the extracts would indicate that the major antigen noted in 
the homologous systems is common to all house dust extracts, in a concentration 
sufficient to elicit. antibody formation. Ilowcrer, the minor components may ray 
in composition and/or concentration to the extent that, they cannot he readily 
measured by precipitation in gels. If the major and minor components recognized 
in each of the different house dust extracts (Aonsistcd OF identid major and 



minor antigens or were in approximately the same concentrations, the hetero- 
specific systems should have yielded essentially similar results, i.c., one majot 
and two minor antigens. While the antiserum prepared against commercial 
house dust extracts has the typical major and minor reacting homologous antigen- 
antibody systems in gel diffusion, this preparation also had a similar precipitin, 
pnttcrn, i.e., one prrcipitin arc, when tested with the other house dust antigens. 
These findings in the in vitro system indicate that, whereas all house dust, 
cstracts apparently contain a typical antigenic spectrum in terms of visiblr 
bands of precipitate, the composition of each zone of precipitate may vary signi- 
ticantly from the others and may reprcscnt similar antigenic “species” but in 
different concentrations. If a similar relationship exists between the antigens 
responsible for the production of skin sensitizing antibody and the antigens 
measured here by gel diffusion techniques, it may then he fruitful to investigate 
further the relationship between the concentration of the antigens found in 
autogenons dust preparations, as opposed to commercial dust preparations, using 
the passive transfer neutralization technique. 

REFERENCES 

1. Kern, R. A.: Dust Sensitization in Hronvhial Asthma, hl. (Yin. North AmericZa 5: 751, 
1921. 

2. Cookt=, R. A.: New Etiological Factors in Bronchial Asthma, J. Immunol. 7: 14i, 1922. 
3. Rimington, C., Stillwell, I). E., ancl Maunsell, K.: The iZllergens of House Ijust, Rrit. 

.1. Exper. Path. 28.: 309, 1947. 
4. Vannier, TV. E., and Campbell, D. H.: A Starch Block Electrophorrsis Study of Aqueous 

House Dust Extracts, J. ALLERGY 32: 36, 1959. 
5. \Vodehouse, R. P.: Analysis and Standardization of House IJust by Gel Diffusion, Ann. 

Allergy 12: 363, 19.54. 
6. Ouchterlony, ij. : Antigen-Antibody Reactions in Gels, Ada path. (St microbial scandinav. 

32: 231, 1953. 
i. Wilson, M. W., and Pringle, 13. H.: Experimental Stutlies of the Agar Place Precipitin 

Test of Ouchterlony, J. Immunol. 73: 232, 1954. 
8. Feinberg, J. G., anti Grayson, H.: A Critical Test of Antigenic Relationship, Nature 

183: 987, 1959. 
9. Feinberg, J. G.: Specific Assay Method for Biological Solutions 1Yith Particular 

Reference to Allergen Extracts, Immunology 2: 346. 1959. 
IO. Freud, J., Thompson, K. .J., Hough, H. FL, Sommer, H. IL, and Pisani, ‘I’. bl.: Anti- 

body Formation and Sensitization With the Bid of Adjuvants, .J. Tmmunol. 60: 3x3, 
1959. 

11. Voorhorst, R.: Nature and Qualities of the House-Dust hllergen, Aeta allergol. 15: 
233. 1960. 


