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None of the methods proposed over the years for
allergen standardizadon has so far proved entirely
satisfactory (8). Furthermore, the divergent lesults
produced by particular techniques with different
allergens, e.g. grass pollen and house dust, have shown
that the ultimate tnethod of choice may be dependent
on the nature of the allergen preparation to be
standardized (3,4). For house dust extracts, cotnparative
skin-testing (7), immunodiffusion-in-gel (3,9), RAST-
inhibition (6) and complement (C) fixadon have in the
past been attempted as possible techniques of standard-
ization.

In this investigatie.>n, four house dusl allergen
prepaiaiiejns of diffe, ent degree of purification were
exatnined in our va,ious Institutes by means of
physicoche,iiical analysis, IgE binding, C-assay, and
cutaneous tests. The philosophy ejf this approach was
that, if a chosen technique has any validity at all in
standardization, potency differences among various pre-
parations should reveal themselves in an equal manner,
independent of the investigator. The present paper gives
an overview of the results. More detailed infejrmation
will be provieleel in separate publications.

MATERIALS AND METHODS

A Uergens

House dust extracts were prepared and purified
according to a standard schedule, and subfraclions were
coded as published (9). Four different preparations,
R, — R,, were distributed for muhicentre investigations.
Briefly, R, was a partially purified preparation from a
large lot of pooled vacuum cleaner dust, purified to the
stage of fraction C by benzoic acid adsorption and
ammonium sulphate fractionation (1,3). Rj was a
relatively crude, benzoic acid adsorbed A-fraction from
the dust of an ultramodern hotel (no pels allowed).
Frejm ihis product, a highly purified R̂  subfiaclion was
prepared by purification to the stage ol traction E,
followed by Sephadex G75-gel filtration and collection
of the first peak off the column. The Rj-preparation was
an ammonium sulphate precipitated fraction from a
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diiect house dust extract and was supplied by the
Pasteur Institute in Paris.

RAST and complement assay

Preparatiejns R, and R4 were coupled to paper discs and ,
used in direct (IgE) RAST and RAST-inhibition as
,epe:)rted elsewhere (6). Consumption of haemolytic C in
patients' sera was measured either by kinetic assay (4),
or was read fro,n dose-response curves (2).

.Skin tests

Skin tests were perfoinied by lhe inlracutaneous route
in house dust-sensitive patients and were read by end-
point titratiein with 10-fold serial dilutions (6).

RESULTS

The results of the in vivo and in vitro tests demonstrated
that lhe various preparations had been well-chosen,
because considerable differences in reactivity weie
noted. 0,1 co,nparing lhe relative potencies in RAST-
inhibition—read from dose-response graphs with
setum pools of at least 15 donors and employing either
R|- or R,-discs — a potency sequence on average of
Ri>R4>R2>Rj was established. A techtiological
drawback was that determination of 5096 inhibition
point tended to be rather inaccurate due to large
variations in duplie:ale measuremenls. Wotking with in-
elividual human se,a, however, entirely diffetent pejtency
sequences were observed (6), indicating ihat the melhod
can have only stalislical prediclive value.

Consumption of haemolytic complement by the R-
preparations was either expressed in kinetic units (4), or
was read as the 50%-C-const)mption point from dose-
response graphs (2). An example of the kinetic data is
shown in Fig. 1. By way of the 5096 consumption
method, various laboratories — unaware ejf each other's
re'suhs — agreed on an ejutstanding potency ol the R,-
preKiuct, followed (or slighlly exceeded) by R,, wilh R,
and R, as the least active preparations (Table 1). This
sequence was established as the mean of several serum
samples. However, it was noted that the sequence in in-
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Fig. I. Exa,nple of C-consumption in .se,u,n of an
alle,gic patient (20 nl, diluted 1;25) by the R-
p,epa,aiions. Conditions of the experiment as before
(4). Quantities of lyophilized product used in the assay;
72E=1 ng; R, = 0.5 ng; R, = 4 ng; R, = 3 ng; R,= l ng-
Activity calculated from the slope of the time-curves after
the fiist 5 ,nin and expresse'd in units as discussed
elsewhere (4). Taking the former statidard 72E as 1000
U/ng, the relative potencies wete; R|= 147OU/ng, R2= 1̂ 9
U/ng, R3 = 254 U/ng. Corrected for spontaneous decay in
the absence of allergen (sp.).

le.sponse cu,ves differed among individual patienis and,
ma,'kedly, a,nong the vatious R-prepa,ations. Evalua-
lion of the ,-esults by end-point titiation or from dose-
response curves produced different figures (Table I).
From the data in the group of 16 strong reactors (with
positive R|-RAST values), the most active product
again proved to be R,, while the potency sequence
was roughly similar to those established by RAST-
inhibiiion or C-consumplion (Table 1). As before,
deviation from the mean was noted in some individual
patients. With various subfractions f,o,n a single batch
of house dt,st, the pattern of skin t eactivity was si,iiila,ly
found to be subject to i,,dividual va,iation.

m i n . DISCUSSION

samples on occasion was entirelydividual serum
elillerent.

Intracutaneous tests in a ,ando,nized group ol house-
elust sensitive patients showed that this group could be
divideel into either st,o,ig or weak ,-eactors. The sttong
reactors responded lo a much lower allergen concentra-
lion (0.04 ng Ri/ml) than the weak reactors. The dose-

The data presented in brief in this paper demonstrate
that skin-tesling, RAST-inhibilion and C-assay can all
leiughly predict a potency sequence for house dust
extiacis e)f different provenance or degree e)f purifica-
tion. Although marked variation was tioted in the
poleney ratios established among the different laboia-
torie-s with these techniques (Table 1), there was an
overall agreement on the products predicted to be most
active. That this was Hue only in statistical terms was
eonfirmed by each of the cooperating Institutes, because
each repc5rted numerical data in individual patients or
se-ra which differed quite considei'ably f,o,ii the tiiean. It
would appe-ar thai this is a serious drawback in es-
tablishing standardization rules, because standardized
allergenic products should be safe and have predictable
pe)lency for each and evety patient attetiding an allergy
cli,iic.

An i,,teiesiing outcome of the investigation was that,
ahhenigh the potency latios did not agree, the predicted

Table 1

Relative potencies and potency sequence of house dust ptepaiations R,, Rj, R, and R4 in skm-testmg'', RAST-
inhibidon*" and C-consumpdon'^. Referetice R, arbitrarily taken as unity

As.say <l

Th,-eshe5ld skin tests (4)
De)se-,espe),ise skin tests (4)

Cotiiplement (1)

Complement (2)
Cejinplement (4,5)
Complemenl (6)
RAST-inhibidemd)

R.

.0

.0

.0

.0

.0

1.0
1.0

R,

0.05
0.5
0.1

0.04
0.6

<iC0.1
0.1

R,,

0.1

0.15
0.17
0.43
0.7

0.25
0.03

R,

0.15
0.6

0.86
1.12
1.3

0.6
0.15

Seqnence

R,>R4>R,>R,

R,>R4>R2>R3
R,>R4>R,>R2
R4 > R, > R, > R2
R4>R,>R,,>R2
R,> R4> R, >R2
R,>R4>R2>R,

'' Average values in a group of 16 patients.
"' Mean of Iwo serum pools (15 sera per pool), R,-discs.
'Kinetic experiments (laboiatory 1) or 50% consumption points fro,n dose-response g,-aphs (other labo,-atories);

inea,i of 10 sa,nples.
L-ntheses refer to laborato,^ in conformity w author allocations indicated in the title ol diis article.' Numfbers ,,1 pare
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potency sequences established by RAST-inhibition and
C-assay displayed some parallelism (Table 1). This finding
is in concert with other data from C-assay, skin tests and
direct RAST (5) which suggest that, although IgE- and C-
mediated mechanisms in house dust allergic paiients
operate independently, there may yet be some association
between these phenomena.
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Allergen e-xlracts have bee-n reported to vary con-
siderably wilh respc^cl to their poteticy as reflecle-d by
their ability to react in human skin (1,6). At the preseint
time, there are no potency standards for such extracts
and commercial preparations are listed in terms ol
either protein nitrogen per volume (PNU) or as weight
percent of allergen extracted (being related to Noon
unils). Standardization is of course desirable, but
progress towards this gejal has been held back because
of the lack of accepted criteria and the technology for
measuremenl.

The use of skin testing for lhe measurement of
potency of allergen extracts has been proposed (7), ofien
linkeel wilh a histatnine standard (2). In addition to the
eihieal and legal barriers to this approach, the limited
number of suitable human vohinteers makes it im-
practicable for implementatiejn by a eonlrol authority
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(3). Such in vivo techniques have only been practised in
isolated clinics.

The elevelop,r,ent of the ,adioalle,-goso,be,il test
(RAST) for the detection of specific IgE anlibodies in
lhe se,a of alopic patients (8) has led to its adaptation
le)r lhe me'asurenient of allergens. The inhibition of the
RAST by sejluble allergen has now emerged as the
method of choice for the standaidization of allergen
ext,acts.

The major problem ol this approach is that RAST
itself is ,ie5t a statidardized technique. In pa,licular, il is
not pejssible te) direcdy e:oiiipare two assays perfo,,ned
al dilleienl limes because of varialions in lhe binding of
lhe labelled and IgE. This pioblem has been approach-
ed by lanking atopie seia in lhe diiect RAST (5) or by
co,npa,ison with a refeience alle,gen as itihibilors of the
RAST (4).
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