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Standardization of Mite Extracts

Qijalitative and Quantitative Investigations of Three Kinds of Preparations with CRIE and
RAST

PETER LIND

The Protein Labejratoiy, University of Copenhagen, Copenhagen, Denmark

Allc-rgen c-xiiacls ol die house dust mites (lam.;
Pyroglyphidae) may be produced in two principally
different ways; I) The lull-grown, whole mite culture,
ccmtainiiig lhe miles and their excreta, may be used
directly as the starting material for extraction, as
described in (6). 2) Alternatively, the mite bodies
themselves may be separated from the substrate by
vai ie)us lechnieiues and extractie:)ns perlormed on these.
Both kinds of extracts a,-e used at presenl in clinical
]iiaclicc.

Radioimmunochemical techniques, supple-meiucei
with skin-prick-lest, have previously been applied le)
stanela,xlizatio,i and batch-control of commercial D.
pteronyssinus mite extracts (2). In this case, extracts of
very closely lelated aniigetiic co,nposition wete
co,npa,ed, and good agreement between restilts of three
standardization melhods employed was feiund.

The present sludy was undertaken le) investigate the
ceimposition and allergenic potency of mite extracts
produced on the basis of dinbtent starting materials,
employing two techniques currently in use for allergen
slandardizalion; CRIE and RAST.

MATERIALS AND METHODS

D. pteronyssinus mites were grown on a mixture ol
human dander from e l̂ectric shavers and a dried yeast
pioclucl. From the same full-grown mite culture, ihiee
fraclions wee produced;

1) A ,,iile body fraetion, obtained after sieving ot, 212
nm and repeated flotation on saturated NaCl-solution.
Control experiments assured no loss of allergenic
material during the llolalion step. 2) An excreta-fraelion
was collected afler sieving on a 44 t̂m sieve. 3) The ihird
Iraclion consisted of a sample of the original drie'd,
whole culture.

Microscopical examination revealed the mite body
fiaction to consist primarily of intact tnite bodies and to
a smaller extent of mite fragments. Co,ita,nination with
,nite fecal pellets and culture medium pardcles was less
than 2% on a vohune basis. The excreta fracdon was f,ee
1,o,n visible ,iiite IVagmenis and consisted of a mixtuie
of fecal pellels and culluie ,nedium panicles. The yield
of dried mite bodies was 8%, relative to dried, whole
culture. Fro,ii the thiee fractions and the two culinre
medium eomponenls extracts were produced, following
the procedure in (5). The extracts were dialyzed, freeze-
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dried and reconstituted in 5096 glycerol-saline.
The rabbit antiboelies employed originated from the

DAS-7(i sludy (4), and were produced by immunization
wilh a whole culture extract. Three pools of serutn l,o,n
mite-allergic patients were used in CRIE and/or RAST;
1) Pool 1 was a mixture of 11 sera from the DAS-76
sludy. 2) Pe)ol 2 was a gift from Diagnoselaborate),'iet,
Ce)penl,age,i, containing sera from 29 patients wilh
ine)re than 50 soibent-units in the Al ((OH)3-RAST. 3)
Pool 3 was a ,nixture of serum from British patienis
(NIBSC lit no. 584, kindly provided by Dr. W. D.
Brighton, NIBSC, London). Control serum for RAST and
CRIE was from a timothy-allergic patie,it.

Raeliolabelled a,ttiseru,ii to hu,iian IgE was botight
IVe)ni Pharmacia A/B, Upp»ala.

Cie)ssed immune)elect,e)phe),esis (CIE) and Crossed
Raelie)-Iinmuiie)elcctre)phore"sis (CRIE) were perlbntied
as de.scribed in (3). Aclivated paper-discs for use in
RAST a,ul RAST-inhibition were produced according to
(1).

Absorption experiinents to control the speeificity of
lhe rabbit antibodies were carried out according to (4).
In slioi'l, immobilized rabbit antibodies to D.
pteronyssinus atid Avena etalior pollen (the latter as
control) were produced by reaction with CNBr-activated
Sepharose 4B (Pharmacia) and each packed on a
column. Sixty microgram,nes ,nite-body ext,acl were
applied to the columns and eluted wilh citiale-bufler,
pH 6. In each, 12 fraclions were collected which were
reacic-d with three activated paper-discs. These were
u.sed as allergosorbents in RAST with seiuni pool 1.

RESULTS

RAST di.scs produced from haclions passing throtigh
lhe ce)lumiis wilh immobilizeel anti-,4wf»M antibodies
gave counts in die RAST ranging f,'o,ii 3.5 to 31% of the
radioactivity added, wheteas the disc tnade from
extiacts, absorbed with anti-,nite antibody showed
corresponditig figuix's i,i the range 1.5-5%. Estimated
from the summed RAST counts in all fiactions, the
labbil anlibodies against whe)le eulture extiact absorbed
84% of the allergenic aclivity in the mile body extract.

The precipitation pattetn visualized after protein-
siaining of CIE-plales wilh the three mite fraetions is
ilhisiraleel in Fig. 1. A total of 20, 26 and 27 precipitates
c\)'.ilcl be coimied on plates with mite boely, whole
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Fig. 1. Drawitig ol Crossed Itiitiiuttoclcctrophorctic pattcni obtaiticd with three dilletent tiiilc extracts. A) 100 ng
mite body extract, B) 60 ng whole culture exttact, aticI C) 60 ng excteta Iractioti. Alletgetis, as idctitiftcd iti CRIE,
itidicated l)y titttiibcrs I-V.

TABLE 1

Cotnpositiotiand relative allet genie potency ol thtee
tnite extracis, detertnitied byCRIE, RASTatid RAST-itihibitioti

Mite body
exttact

Whole culture
extract

Excreta liactioti
extract

CRIE
(a) Ainoimts cjf iticlividual tnajor

allergetis/ing, telative to whole
cttltttte extract

I
II
III
IV
V

200

100

60

15

300 •

100

100

100

100

100

90
70
80
60

< 100

Individual RAST's
(b) Meati RAST-coutits [%)

(71 patietits)
Slope ol regression-line with
RAST-counts plotted against
whole eultute

18.3

0.98-'

16.8

1.00

16.6

0.97

RAST-inhibilion
(c) Potency in RAST-itthibition,

telative to whole cultute
exttact, usittg discs
with exttacts ftotn:

Mite-body
Whole culture
Excreta
Phanrtacia

200
40
80
50

100
100
100
100

40
220
160
50

' Two patients excluded.
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cultute and excteta fractioti extract, respectively.
Comtnoti atitigens in the three fractions wete identilied
by tandcm-CIE atid additional experitnents. Quantita-
tion of individual antigen atnounts took place on 5 x 5
cm plates without intennediary gel. The precipitation
pattern was both qualitatively and quatititatively very
sitnilar when extracts of whole culture and extract ol
excteta were cotnpared. This reflects the fact that the
full-gtown tnite cultute ecjnsists pritnarily of excretnents
atid undigested tnedium pat tides, with only 5—8% mite
bodies. On the other hand, the ptecipitatioti patterti ol
the tnite body extract was quantitatively very different
beitig present in more than 10 titnes lat ger amount in the
mite bodies than in the whole culture extract and vice
versa. Several intensely stained precipitates represented
human dander proteins in the whole culture and excteta
fraction extracts. The yeast cotnponent showed no
reaction with the rabbit antibodies.

CRIE-experitneius wete cattied out on all these
Itactiotis. Conttcil plates incubated with serutn Itotn a
polleti-alletgic patietit were negative thtoughc^ut.
Optitnal atnount of application was established for the
tnite body exttact and found to be 100 ng. Five IgE-
binding precipitates were revealed in all three fractions,
using poc5l 1. The corresponding allergens were
nutnbeted I-V (Fig, 1), The ititensity of tadiostaining
was tnost ptottiitient with allergetis 1, II and IV. Setutn
pools 2 atid 3 gave essetitially the same result, with
speciftc tadiostaining cjf alletgetis I, II, III, IV atid V,
although the teiative stainitig ititensity varied between
the identilted alletgetis, dependitig on which setutn pool
was used. None of the ptecipitatcs teptesenting huniatt
dander components showed specilic radiostaining,

Usitig a whole cultute extract and the same rabbit
antibodies as in this study, 1 tnajor allergen and sevetal
minor alletgetis ftotn D. pteronyssinus were identified iti
the DAS-76 standatdization project (4), ttsitig setutn
Itorti 31 ittdividual patients. By cioss-identiftcatioti,
alletgeti IV was loutid to be identical with the tiiajor
allergen, while alletgens I, II atid III cortespotided to
minor allergetis in the DAS-76 study.

Quantitation of the individual alletgens showed
alletgens I and V to be present in the latgest atnoutit in
the tnite body extract, whereas allergen IV was found to
be as.sociatecl with the whole culture atid excteta ftaction
(Table la).

RAST was perfottried oti 71 individual patietit-seta
(from the DAS-76-study) using discs coupled with
extracts of all thtee mite liactions in the same con-
centration. Results ate sutnmatized in Table lb. A close
correlation was found between RAST counts on discs
prepared frotn whole cultuie atid excteta fractioti
exttact, (r = 0.99). Statistical atialysis on the RAST
results obtained using discs with tnite body extract
showed a signilicatitly better cotrelation with tesults
frotn whole culture discs if two patietits with 3-4 titnes
higher RAST coutits oti tnite body discs wete otnitted
Irotn the tegtessioti atialysis. The RAST cottnts for the

remaitiittg 69 patients showed a clo.se correlation be-
twecti the igE-bitiditig capacity of discs produced ftotn
whole cultute exitact atid discs produced from mite
body extract (r = 0.98). Judged from the mean RAST
counts and the slopes of the tegression lines (Table lb)
the mite discs had the same IgE-binding capacity.
RAST on discs prepared ftotn human dander and yeast
exttacts gave tnean counts of 1.496 and 1.3%,
tespectively. Cotitribution of possible allergetis in the
cultut e ttiediutn to the IgE—binditig capacity of the mite
discs was cotisidet ed negligible.

RAST-inhibitioti experitnents wete petlottned with
discs prepated ftotn all three lractiotis atid discs bought
frotn Phartnacia A/B. All thtee ftactions wete used as
inhibitors towards serutn pool 1. Altogether 12
itihibitioti-cutves wete plotted, and allergenic potency,
telative to whole cultute extracts was computed (Table
Ic). The relative poteticy of the tnite body extract varied
ftotn 40 to 200%, the highest telative potency being
obtaitied wlieti ttiite body cliscs wete used as allergosor-
betil. The sattie tetidency was obsetved when the excreta
haction exitact was used as inhibitor, the highest
potency beitig determined with discs prepared frotn
extract of the satne (or closely related) composition.
Judged frotn the RAST-inhibition expetitnents, all three
ttiite ftactions were of fairly equal potency.

DISCUSSION AND CONCLUSION

111 spite oC laige qttantitalivc difretctices in lhe content
of individual alletgetis, as tevealed by CRIE, the thtee
mite ptepatatiotis stttdied wete ol lairly ecjual potency,
wheti analyzed in the RAST systetn. This tnay be
explaitted by the fact that sotne alletgens ptedotninantly
appeared iti the tnite body exttact, others in the whole
cultttre atid excreta fraction exttact.

If telative potency had been estitnated solely by
cjuatttitatioti of the tnajor allergeti (tio. IV) idetitilied in
CRIE (4), thete would have been gross disagreetnent
with the testilts of RAST-inliibition. When the other
alletgetis idetitilied iti CRIE with the settttn pools are
taken iiuo considetation, e.g. by calculation of the
geotnetric meati of tlie telative allergen amounts, this
estitnate of telative allet genie potency would be in better
agteetnent with the RAST testtlts.

The ptesettt study tnay exetnplify the situatioti when
tefetctice tnaterials for ttse iti slandardizatioti ate tĉ  be
selected. In cases where the choice of statting tnatetial
for extractioti is not consented upon belc:)tehand — as
in the case of house dttst tnites — detailed stttdies will
be necessat^ to ensure representation of all impot tant
allet getiic cotiiponetits in the reference tnaterial.
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