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A collaborative study was carried out to assess the suitability of a preparation to serve as the 
International Standard for Dermatophagoides pteronyssinus (house dust mite) extract. The 
proposed international standard of D. pteronyssinus, two additional freeze-dried extracts, and a 
commercially available skin testing solution were tested in the study. Nineteen laboratories in 11 
difSerent countries participated. The assay methods used included RAST inhibition, crossed 
immunoelectrophoresislcrossed radioimmunoelectrophoresis, isoelectric focusing, quantitative 
skin testing, and various other methods for assessing total allergenic activity. In addition, six 
laboratories measured the quantity of antigen P,, and three laboratories measured antigen DpX 
in each of the preparations. On the basis of the results from this study, the World Health 
Organization established the preparation as the I&r-national Standard for D. pteronyssinus 
extract with an assigned unitage of 100,000 IU per ampule. The units refer both to the total 
allergenic activity of the ampule and to that of the individual allergens, such as P, and DpX. (J 
ALLERGY CLINIMMUNOL 75.67686, 1985.) 

The need for standardization of allergen extracts 
used in diagnosis and treatment of allergic disease has 
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Abbreviations used 
CIE: Crossed immunoelectrophoresis 

CRIE: Crossed radioimmunoelectrophoresis 
GCV: Geometric coefficient of variation 

GM: Geometric mean 
HCCT: Human complement consumption test 

HR: Histamine release 
IEF: Isoelectric focusing 

IS: International standard 
IUIS: International Union of Immunological So- 

cieties 
NIBSC: National Institute for Biological Standards 

and Control 
QST: Quantitative skin test 
RIA: Radioimmunoassay 
RIE: Rocket immunoelectrophoresis 

RMDT: Rat mastocyte degranulation test 
SRID: Single radial immunodiffusion 
WHO: World Health Organization 

long been realized by practicing allergologists, man- 
ufacturers , research scientists, and national control 
authorities. The Allergen Standardization Subcom- 
mittee of the IUIS met in Geneva, Switzerland, in 
February 1981 to plan a program of allergen stan- 
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dardization and decided to produce IS for 15 different 
allergens.* The allergens were selected on the basis 
of frequency of use and their relative importance as 
judged by responses to a questionnaire to manufac- 
turers and control authorities. Work was begun im- 
mediately on producing an IS for each of the three 
allergen extracts heading the priority list. These were 
Phleum prutense (timothy grass) pollen, Ambrosia 
elatior (short ragweed) pollen, and Dermatophagoides 
pteronyssinus (house dust mite). 

The working group for dust mite extract (A. F., 
H. L., and T. P. M.) prepared a specification for the 
D. pteronyssinus IS that was circulated to manufac- 
turers interested in producing this extract. The NIBSC 
in London, England, acted as the coordinating labo- 
ratory. Eight extracts were submitted and, together 
with an extract already available freeze-dried at 
NIBSC, were coded and distributed to the laboratories 
of the working group. These studies were conducted 
in order to identify a suitable extract for the IS. Tech- 
niques for assessing the potency of D. pteronyssinus 
mite extracts were also investigated. This work was 
described in a preliminary report to the subcommittee 
and is published elsewhere.’ One of the eight extracts 
was chosen as the candidate IS because (1) it appeared 
to be suitable in terms of potency and allergen content, 
(2) it contained no allergenic contaminants from the 
culture medium, (3) complete details of its manufac- 
ture were available, and (4) sufficient quantity was 
available in the same form as had been used for the 
preliminary study. Subsequently, the proposed IS was 
tested according to WHO guidelines* in an intema- 
tional collaborative study in parallel with three other 
coded extracts. The report? of this study was sub- 
mitted to the WHO Expert Committee on Biological 
Standards in July 1984, and this article describes that 
study in an abridged form. 

MATERIAL AND METHODS 
Coded extracts 

Participants received five extracts of D. pteronyssinus 
coded A to E. These included coded duplicates of the pro- 
posed IS. 

The proposed IS. This extract was coded A and C. The 
D. pteronyssinus mites had been cultivated on human dander 
and yeast according to the method of Voorhorst and 

*Geneva meeting documents. Geneva, February 1981. Available in 
Europe from H. LBwenstein, The Protein Laboratory, Sigurds- 
gade 34, DK-2200 Copenhagen N, Denmark; outside Europe 
from R. Goldstein, NIAID, National Institutes of Health, West- 
wood 755, Bethesda, MD 20205 U. S. A. 

tunpublished working document WHOIBS/83. 1417. Available 
from WHO, 1211 Geneva 27, Switzerland. 

Spieksma,’ checked for identity by Dr. Spieksma,’ and the 
cultures were extracted in an aqueous buffer. After centrif- 
ugation, the supematant was filtered for sterility, dialyzed 
against 0.005 mol/L of ammonium bicarbonate, again fil- 
tered, and supplied to NIBSC freeze-dried in large vials. It 
was reconstituted to 1 mglml with distilled water, homog- 
enized by stirring and filtration (Unipore polycarbonate 
membranes, Bio-Rad Laboratories, Richmond, Calif.) 
down to a pore size of 0.20 pm, distributed into glass 
ampules in 1 ml volumes, freeze-dried, and sealed under 
nitrogen. ’ 

Initially, a “trial fill” of 500 ampules (NIBSC code 82/ 
568) was prepared in order to establish conditions for freeze- 
drying and to investigate the stability of the preparation. 
Subsequently, the “main fill” of 4000 ampules (NIBSC 
code 82/518) was prepared. The variation in weight from 
ampule to ampule was found to be not more than 0.29%. 

The protein content of the proposed IS measured by the 
Lowry et al.’ method was approximately 300 +g per ampule. 
Moisture content by a modified method of Biichler et a1.6 
was 0.25% and by a modified method of Baker,’ and com- 
mercial quality assurance methods were found to be satis- 
factory. The residual oxygen per ampule was below the 
limits of detection (2%) as examined by Laser Raman spec- 
troscopy. The extract was tested for sterility and was found 
to be sterile. The extract was also tested for the presence 
of hepatitis B antigen by RIA and was found to be negative. 

Extract B. This was the existing freeze-dried extract of 
D. pteronyssinus held at NIBSC (code 771622). It had been 
prepared by extraction of clean mites separated from a cul- 
ture grown on horse dander. A 0.1% w/v extract was made 
in phosphate buffered saline and had been freeze-dried from 
0.8 ml volumes at NIBSC. 

Extract D. This was an extract made from a D. pter- 
onyssinus whole mite culture commissioned for the collab- 
orative study. A similar extract made by the same manu- 
facturer from a different batch of mites was examined in 
the preliminary study and was found to fulfill the criteria 
for the IS. The details of manufacture of this extract were 
not disclosed, but it was known to have been dialyzed 
against 1 mmol/L of ammonium bicarbonate and freeze- 
dried. The material was reconstituted in distilled water to 
1 mglml and freeze-dried in 500 ampules at NIBSC. 

Extract E. This was a commercially available skin prick 
testing preparation supplied by a third manufacturer. The 
extract was made from a culture of D. pteronyssinus mites 
grown on nonectodermal mammalian protein of neither 
horse nor human origin. The raw material used for making 
this extract contained mite feces, whole mite bodies, exo- 
skeletons, eggs, and nymphs. It was extracted with 50% 
aqueous glycerol containing 6% w/v of sodium chloride and 
0.5% w/v of phenol, dialyzed, and presented as a liquid in 
ampules (not freeze-dried). 

Human serum pool P 

Serum from 10 patients with clinical sensitivity to D. 
pteronyssinus house dust mite was collected at the Clinical 
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TABLE I. Summary of methods used in collaborative study 

Method 
No. of No. of 

laboratories assays Notes on techniques (references) 

RAST inhibition 
CIE/CRIE 
Specific allergen assays 
IEF 
QST 
HR 
ELISA inhibition 
Direct RAST 
RMDT 
HCCT 

13 44 
7 16 
6 16 
5 11 
3 5 
3 3 
2 4 
2 3 
1 4 
1 5 

Paper disc*” 
Rabbit antisera and human allergic poolt’“.’ ‘.“-” 
RIA, RIE, SRID, quantitative CIE”-*’ 
4== 
Intradermal and prick techniques$? 
-25.26 

Inhibition of microplate ELISA of Phadezym RAST’7.28 
Paper discs’ 
-29 
-30.3 I 

*Laboratory 2 used two separate serum pools; the provided serum pool P and an in-house pool. Laboratory 7 used polystyrene beads 
coupled to antibodies against trinitrophenyl (TNP) and TNP-conjugated mite extract to create the solid phase. Nine laboratories used 
‘%labeled anti-IgE from Phannacia, whereas four laboratories used their own preparations of 12SI-labeled anti-IgE 

tSix laboratories used the ammonium sulphate precipitated fraction of rabbit hyperimmune sera to mite extract from ALK at concentrations 
between 2 )LI and 25 ~1 per square centimeter. Laboratory 10 used two antisera, one against whole culture and one against pure D. 
preronyssinus mite bodies. One laboratory used the human pool semm pool P for CRIE, whereas three laboratories used their own pools. 

$Pcur laboratories used PAG plates (pH 3.5 to 9.5) (LKB, Bronuna, Sweden), whereas two prepared their own plates. Two further 
laboratories attempted IEF but found that the contents of the ampules were not sufficient for successful banding. 

PIntradennal skin testing to end point was carried out on three patients by laboratory I, and quantitative prick testing on 32 patients by 
laboratory 9 and on nine patients by laboratory 14, respectively. 

Research Center, Harrow, Middlesex, England. The sera 
were individually tested by RAST, and all were found to 
be strongly positive. In addition, each serum was tested for 
the absence of hepatitis B antigen by RIA. The details of 
the clinical criteria used in selecting the patients and the 
results of the assays are presented in the article describing 
the preliminary studies.’ The sera were pooled, filtered, 
ampuled in 0.9 ml volumes, freeze-dried, and sealed into 
glass ampules under nitrogen at NIBSC (code 82/528). This 
serum pool was prepared as a reference reagent for use in 
the collaborative study and thereafter. 

Participants 

Nineteen laboratories in 11 countries participated in the 
study and included manufacturers, national control labo- 
ratories, and research laboratories (Appendix). Throughout 
this article the laboratories are identified by a code number 
that does not correspond to the order in which they are listed 
in the Appendix. 

Design of study 
Participants were requested to assay the coded extracts 

by RAST inhibition, HR, CIE/CRIE, IEF, and/or any other 
methods that they routinely used. The organizers stated that 
it would be preferable if participants could use local serum 
pools and their own versions of each method, but ampules 
of serum pool P and IUIS method sheets were available on 
request. Participants’were requested to carry out at least 
three assays of RAST inhibition, two each of other tech- 
niques, and to include all five extracts in each assay. Finally, 
they were requested to return the raw data together with 
their own interpretations of the results. 

Assay methods 

The methods used in the study are summarised in Table 
I in the order of the number of laboratories with each method 
used together with relevant references. 

The techniques used for RAST inhibition and direct 
RAST were versions of published methods.8.9 Similarly, the 
methods of CIElCRIE used for composition and that of 
quantitative immunoelectrophoresis’“~ ‘I were generally well 
recognized. 

The quantities of specific allergens, antigen P, and an- 
tigen DpX, were measured by a variety of methods including 
RIA, RIE, quantitative immunoelectrophoresis, SRID, and 
by techniques with the use of monoclonal antibodies.‘0-20 
One laboratory used purified P, on RAST discs to create a 
P,-specific RAST-inhibition assay.‘” 

Additionally, IEF’, ” was used for examination of the 
composition of the extracts. 

Biologic activity was assessed by QST*Z’,24 and HR.*‘~‘” 
Other, less well recognized methods such as ELISA inhi- 
bition,*‘, ** RMDT,29 and HCCT”, 31 were also used to verify 
activity. 

Stability studies 

The effects of freeze-drying and storage at temperatures 
up to 45” C on the proposed IS (82/518) and the trial fill 

*Mehta V, Wainscott G, Tomenson B, Hordle D: The Graeco-Latin 
square skin prick testing methods. Unpublished IUIS document. 
available in Europe from H. Lewenstein, The Protein Laboratory, 
Sigurdsgade 34, DK-2200 Copenhagen N, Denmark outside 
Europe from R. Goldstein, NIAID, National Institutes of Health, 
Westwood 755, Bethesda, MD 20205 U. S. A. 
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TABLE II. Geometric means of potency ratios in terms of extract A by RAST inhibition for 
individual laboratories 

Laboratory 
No. of 
assays C=A 

Potency ratio 

B D E” 

1 3 0.88 (11) 0.82 (24) 5.5 (18) 28 (290) 
2P 3 1.61 (35) 5.50 (12) 43.0 (21) 27 (95) 
2h 3 1.09 (21) 0.40 (25) 4.2 (28) 11 (35) 
3 3 0.94 (37) 0.33 (18) 9.4 (22) 15 (15) 
4 3 1.19 (27) 0.76 (43) 6.4 (33) 6.8 (50) 
5 3 0.82 (76) 0.36 (5 1) 4.9 (120) 14 (230) 
7 3 1.11 (10) 0.062 (22) 2.4 (20) 4.3 (6) 
9 3 1.87 (13) 0.23 (55) 7.3 (85) - 

11 3 1.13 (30) 2.80 (34) 31 .o (22) 15 (36) 
13 5 0.64 (87) 0.38 (120) 2.0 (94) 1.7 (130) 
15 3 1.30 (58) 0.97 (58) 9.9 (37) 12 (17) 
16 3 0.68 (38) 1.01 (31) 13.0 (54) 19 (69) 
17 3 1.06 (11) 0.43 (58) 9.6 (4) 11 (51) 
18~ 2 1.03 (9) 0.89 (3) 6.5 (15) 21 (0) 

18b 1 1.02 (--) 4.50 (--) 18.0 (-) 17 t-1 

Overall GM? 1.05 0.70 8.7 12.0 
Overall GCVt 33% 220% 120% 110% 

The figures in the parentheses are the geometric coefficients of variation of the potency estimates in percent. 
p = assays performed by use of serum pool P; h = assays performed by use of in-house serum pool; w = assays performed by use of 

whole mite culture extract on discs; b = assays performed by use of clean mite body extract on discs. 
*Potency of 1 ml of extract E relative to the ampule contents of extract A. 
tThe overall GM and GCV are calculated as the GM and GCV of the mean estimates of the laboratories. 

(82/568) were studied at NIBSC by use of RAST inhi- lems. All methods used except CRIE and IEF provided 
bition. quantitative data. 

Statistical analysis 
RAST inhibition 

Assay data from RAST inhibition and ELISA inhibition 
were analyzed as parallel line assays,32 relating, respec- 
tively, logit of the percentage inhibition and log absorbance 
to log dose. The significance of the deviations of these 
relationships from linearity and from parallelism was as- 
sessed by analysis of variance. Any assay demonstrating 
significant deviation (p < 0.01) of the result was noted, but 
all assays were included in the subsequent analyses. All the 
raw data were also plotted to aid in the evaluation of the 
ahove analyses. For each assay potencies of the extracts 
were expressed relative to extract A (the proposed IS). 

For the other quantitative assay methods, the potency 
estimates used in the analyses were those supplied by the 
participants or calculated from the activities listed for the 
extracts. 

RAST inhibition was the predominant method used 
for estimates of total allergenic potency with 13 lab- 
oratories returning results on 44 assays. Data from 
five laboratories demonstrated satisfactory parallel 
line assays, but in the other laboratories significant 
deviations from parallelism of the log dose-response 
relationships were found in some assays. Most of the 
deviations from parallelism were due to extract B 
that demonstrated lines with slopes that consistently 
differed from those of the other preparations. When 
data for extract B were excluded, satisfactory paral- 
lel line assays were obtained in 11 of the 13 labora- 
tories. 

Potency estimates were combined by taking the geometric 
mean, and the reproducibility of the potency estimates was 
calculated as the GCV.” 

RESULTS 

Eighteen of the 19 participating laboratories sub- 
mitted results in the collaborative study. One labo- 
ratory did not submit results because of technical prob- 

For each preparation the geometric means of the 
potency estimates obtained by individual laboratories 
were calculated (Table II). The reproducibility of the 
potency estimates within laboratories expressed as the 
GCV of the estimates is also illustrated in Table II. 
The frequency distributions of the mean potency es- 
timates of the laboratories are illustrated in Fig. 1. 
The overall mean potency estimate for extract C rel- 
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FIG. 1. Frequency distributions of the combined estimates of the laboratories for all quantitative 
methods measuring total allergenic potency. The numbers in the boxes refer to the codes of 
the laboratories; the letter C denotes HCCT; D, direct RAST; E, ELISA inhibition; H, HR; Q, QST; 
/?, RMDT. Results from RAST inhibitions are shaded; the letter b denotes that mite body extracts 
were used and w that whole mite culture extracts were used on the solid phase. The letter p 
indicates that the provided human serum pool P was used and h that an in-house pool was 
used. 

ative to A was 1.05, remarkably close to the expected 
value of unity, and most of the potency estimates of 
the laboratories were within twofold of this value. 
The potency estimates for B, D, and E demonstrated 
more variation between laboratories. However, the 
high variation for B was largely caused by the very 
low estimate from laboratory 7. 

Other techniques for estimating total 
allergenic activity 

For each of the methods, direct RAST, ELISA in- 
hibition, QST, HR, RMDT, and HCCT, the means of 
the potency estimates from each laboratory were 
found. The frequency distribution of these estimates 
is illustrated in Fig. 1 together with that of the cor- 
responding estimates by RAST inhibition. Most of the 
estimates fell within twofold of the expected ratio of 
unity for extract C. There were wide variations in the 
potency estimates obtained from the different labo- 
ratories for all preparations; however, the range of 

potency estimates generally was similar to that-ob- 
tamed by RAST inhibition. 

IEF 

Focusing patterns were produced by five laborato- 
ries . Those for the same extracts appeared similar, but 
silver staining consistently revealed more bands than 
Coomassie brilliant blue. All extracts demonstrated 
bands from pH 3.5 to 6.5, whereas D and E dem- 
onstrated extra bands over a wide pH range (Fig. 2). 

CIE and CRIE 
Characteristic CIE patterns were obtained by all 

laboratories. For the proposed IS (extracts A and C), 
up to 15 precipitates were observed, and four of these 
could be demonstrated to bind IgE by use of CRIE 
( Fig. 3). Two further precipitates not clearly observed 
by use of Coomassie brilliant blue stained CIEs 
were visible on CRIE x-ray films. Antigen P, 
( = Ag 42 = Dpt12) could be observed in all the ex- 
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PH A B C 0 E 

FIG. 2. Characteristic D. pteronyssinus IEF extracts A to E by laboratory 5 with pH gradient. 
Samples A, B, C, and D were dissolved, respectively, in 300 pl, 200 ~1, 300 ~1, and 500 ~1 of 
distilled water. Sample E was desalted on Sephadex G-25, lyophilized, and dissolved to one 
fifth of its original volume. For each sample 15 ~1 was applied for IEF. This was performed in 
5% polyacrylamide gels containing Pharmalyte (Pharmacia, Uppsala, Sweden), pH range 3 to 
10. Samples were focused for 1.5 to 2 hr by use of a maximum of 30 W and 2000 V. Gels were 
fixed and stained according to the method of Merril et aL2’ 

tracts as a closed precipitin arc. Since extracts A to 
D were freeze-dried, they could be applied at a higher 
concentration than the fluid extract E. Applying large 
volumes (E) caused some distortion of the precipitin 
patterns. Estimates of antigen P, were possible on CIE 
by comparing the areas under the arcs for different 
extracts, and similar estimates were possible for an- 
tigen DpX on CRIE. 

Spific allergen assays 

Six laboratories measured antigen P, by use of dif- 
ferent assay methods and antisera raised in rabbits to 
their own purified preparations of P,. The mean es- 
timates of potency of the laboratories relative to 
extract A are presented in Table III. In general there 
was close agreement between laboratories for extracts 
C, D, and E, but extract B demonstrated more vari- 
ation. Extract B also had much lower potency esti- 
mates than the other extracts. When the results for 
antigen P, were expressed as microgram equivalents 
per ampule, more variation between laboratories was 
observed (range 10 to 3 1 pg) for the proposed IS. 
This variation probably reflects differences in the in- 
ternal standards for this purified antigen used by the 
four laboratories. By use of the reported values for 
the proposed IS, antigen P, represented between 1% 
to 3% of the dry weight and between 3% to 10% of 
the protein present. 

Three laboratories expressed results as a relative 

0 tlp23 

;  

0 

FIG. 3A. Identification of the components of the proposed 
IS by CIE and CRIE. A drawing of the precipitates observed 
on CIE and CRIE. The dotted lines denote precipitates ob- 
served only in CRIE. 
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FIG. 3, B-C. B, Appearance of CIE slide. C, Appearance of CRIE autoradiograph. CIE and CRIE 
were performed as follows: The contents of one ampule of extract A were dissolved in 50 ~1 
distilled water and 5 ~1 was applied. Agarose (type MA, Litex; Glostrup, Denmark) at 1% 
(w/v) of solution in barbital buffer (0.073 mol/L Tris, 0.024 mol/L of barbital, and 0.0006 mol/L 
of calcium lactate, pH 8.6) was poured at 1.5 mm thick. First dimension was run at 10 V per 
centimeter for 25 min at 4” C. Second dimension was run in a 1.3 mm thick gel including the 
ammonium sulphate-precipitated fraction of rabbit hyperimmune serum to D. pferonyssinus 
mite culture extract (ALK, Copenhagen, Denmark). This immune serum was present at IO ~1 per 
square centimeter, and the gel was run at 1.5 V per centimeter for 18 hr. The plate was pressed 
and washed successively in saline solution and distilled water, cold-air dried, and incubated 
with D. pteronyssinus serum pool P diluted 1 : 15 for 24 hr. After washing, the plate was incubated 
with radioiodine-labeled anti-IgE (Pharmacia, Uppsala, Sweden), approximately 0.25 WCi for 24 
hr. After washing, the plate was hot-air dried and autoradiographed for 7 days on Kodak XS-1 
x-ray film and stored at -70” C in a cassette with an intensifier screen. The plate was stained 
in Coomassie brillant blue. According to the IUIS nomenclature proposal for isolated and/or 
well characterized allergens, the new names will be: P,, Ag 42, Dpt 12 = Der.p.1; DpX = Der.p.11; 
Dp 23 = Der.p.lll. 

potency for antigen DpX (Table IV). These results 
were very consistent for A and C but demonstrated 
considerable interlaboratory variation for the other ex- 
tracts. Values for DpX were not demonstrated in mi- 
crograms because of the lack of a purified preparation 
of this allergen. 

Stability studies 
When RAST inhibition was used, the log dose- 

response curves for the freeze-dried extracts and liquid 
material stored at - 150” C were comparable. The 
relative potency of the reconstituted freeze-dried ma- 
terial relative to the frozen material for the proposed 
IS was 65% (95% confidence interval 33% to 127%) 
and for the trial fill was 130% (95% confidence in- 
terval 80% to 240%). Thus it appeared that no adverse 
effects on the potency of the materials had occurred 
during freeze-drying. 

In accelerated degradation studies there was no sig- 
nificant loss in potency nor change in the slopes of 
the dose-response curves of the samples stored at ei- 
ther + 37” C or + 45” C after a period of 7 to 9 months 

storage, although the estimates of potency had wide 
confidence limits (Table V). Further studies are being 
performed to assess the stability of the freeze- 
dried IS. 

DISCUSSION 
The most widely used assay method was RAST 

inhibition that, for practical reasons, is the easiest 
technique for measuring total allergenic activity. In 
individual assays the proposed IS was found to elicit 
dose-response curves comparable with those for ex- 
tracts D and E that are similar to commercial extracts. 
Potency estimates from other quantitative assays for 
total allergenic activity, such as histamine release and 
skin testing, were in reasonable agreement with those 
from RAST inhibition. 

During these studies it became clear that extract B 
was different from the others. In some assays it was 
less potent, in RAST inhibition it sometimes elicited 
log dose-response lines with slopes different from 
those of the other extracts, and it demonstrated atyp- 
ically low antigen P, values. This extract was origi- 
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TABLE MA. Estimates of antigen P, (=Ag 42 = Dpt 12) in the extracts by six laboratories in terms 
of P, content of extract A 

Assay method Lab code no. 
No. of 

assays 

P, content in terms of extract A 

6 C D E* 

RIA 1 
RIE 4 
P,-McAb assay 7 
Addition RIE 10 
Addition SRID 10 

SRID 11 
P, RAST 11 
RIA 17 

0.05 1.02 2.1 5.1 
0.04 1.20 1.3 4.4 
0.03 0.94 1.4 4.1 
0.02 1.10 1.0 4.1 
0.06 1.13 1.0 5.7 
0.10 1.10 1.1 4.1 
0.05 1.05 1.6 2.5 
0.06 1.16 2.0 6.3 

GM 
GCV 

McAb = monoclonal antibody. 
*Relative potency of 1 ml of E compared with one ampule of A. 

0.05 1.08 1.4 4.4 
63% 8% 34% 32% 

TABLE MB. Estimates of antigen P, (= Ag 42 = Dpt 12) in the extracts by six laboratories in 
micrograms per ampule of P, 

Assay method Lab code no. 
No. of 
assays 

pglampule of P, 

A B C D E* 

RIA 1 
RIE 4 
Addition RIE 10 
Addition SRID 10 

SRID 11 

*Calculated as microgram per milliliter. 

1 10 0.56 11 22 53 
2 26 1.00 31 33 111 
3 25 0.6 27 27 99 
3 19 1.2 22 23 110 
4 15 1.4 15 16 60 

TABLE IV. Estimates from three laboratories of relative concentration of DpX in the extracts 

Assay method Lab code no. 
No. of 
assays 

DpX content in terms of extract A 

B C D E 

RIE 4 2 1.01 1.17 2.5 520* 
Addition RIE 10 3 1.2 1.03 1.9 8.5 
Addition SRID 10 3 2.4 1.14 4.0 11 
Dpx-McAb assay 7 3 3.5 1.14 16 40 

GMt 1.8 1.12 4.1 16 
GCV 80% 6% 160% 130% 

McAb = monoclonal antibody. 
*Doubt about relative concentrations used in this assay, therefore omitted from GM. 
tGM and GCV of estimates from each method. 

nally prepared in 1976 from isolated D . pteronyssinus particles as do those extracts made from whole cul- 
mites that had been grown on horse dander. The details tures. There is good evidence that a whole culture 
of the procedure used to isolate those mites are not extract incorporating fecal particles more clearly re- 
available, and it is therefore difficult to speculate on sembles the allergens to which patients are naturally 
the reasons why this extract appears to be different. exposed.34 However, all other materials, including the 
One possibility is that extract B does not include fecal proposed IS, were derived from whole cultures and 
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TABLE V. Potencies of the trial fill (82/568) and of the proposed IS (82/518) accelerated 
degradation samples each in terms of the material stored at - 20” C obtained by RAST inhibition 

Extract 
NIBSC 

code no. 

Period 
stored 

(mol 

Potency ratio 

+37” c +4!i0c 

Trial fill 821568 6 0.83 (0.50 to 1.37)* 0.63 (0.38 to 1.03) 
9 0.67 (0.38 to 1.18) 0.63 (0.36 to I. 10) 

Proposed IS 82/518 4 1.25 (0.65 to 2.42) 1.41 (0.73 to 2.72) 
7 0.87 (0.38 to 1.97) 1.14 (0.50 to 2.61) 

*Ninety-five percent confidence interval. 

appeared to behave in a manner similar to each other 
in RAST inhibition. 

By use of IEF, the extracts demonstrated differences 
that were partially due to differences in the quantity 
of extract applied and partially due to staining tech- 
niques. In several laboratories, extract D demonstrated 
more cathodic bands than the other extracts. However, 
no laboratory attempted to demonstrate which of the 
bands represented important allergens so that we can- 
not state whether the additional bands indicate dif- 
ferent allergens or a high concentration of positively 
charged proteins, possibly from the culture medium. 
It is well established from previous work that aritigen 
P1 can focus at pH ranges from 4.5 to 7.1. I3 In ad- 
dition, it has been found that antigen DpX in the whole 
extract focuses in the anodic region with variable iso- 
electric points.15 Since variations in experimental con- 
ditions in separate laboratories elicit different IEF pat- 
terns, it is very difficult at present to make meaningful 
comparisons of D. preronyssinus mite extracts; there- 
fore this technique cannot be recommended for stan- 
dardization. 

The use of CIE and CRIE demonstrated that at least 
17 distinct antigens were present in the proposed IS 
and that up to six of these antigens bound to IgE. It 
was also clear that the relative proportion of the dif- 
ferent antigens can vary in extracts derived from var- 
ious sources. Thus, the total allergenic activity of an 
extract represents a contribution from several separate 
allergens. The distribution of allergens in the IS is in 
no way a blueprint of what an extract should contain 
either with regard to total potency or relative concen- 
trations of the allergens. The results of the study have 
demonstrated that the IS can be used as a yardstick 
to measure antigens P, and DpX, and our results sug- 
gest that the proposed IS will prove suitable for mea- 
suring these and other allergens as techniques become 
available. For the moment it is suggested that the 
proposed IS be used as a yardstick for measuring either 
total allergenic potency by assays such as RAST in- 

hibition or antigens P, and DpX activities by any of 
the techniques that are available. It is important when 
units are reported in terms of the IS that it is made 
clear what methods are being used. 

On the basis of this collaborative study, the WHO 
Expert Committee on Biological Standards met in 
1984 and established the preparation coded 8215 18 as 
the international standard for D. preronyssinus extract 
with assigned units of 100,000 IU per ampule.35 This 
unitage refers both to the total activity of the ampule 
and to that of the individual allergens. This standard 
is available from NIBSC, London, England. 

We thank the participants for their interests, the techni- 
cians who gave generously of time and effort to provide 
assessments of these preparations, and Ms. Valarie Watson 
who typed the manuscript. 
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Appendix 

Participants in the International Collaborative Study for 
an IS for D. pteronyssinus extract were Dr. R. Aalberse, 
Central Laboratory of the Netherlands, Red Cross Blood 
Transfusion Service, Department of Immunochemistry, P 0 
Box 9190, 1006 AD Amsterdam, The Netherlands; Mr. J. 
Ackland,* Commonwealth Serum Laboratories, Parkville, 
Victoria, Australia; Dr. H. Baer, Allergenic Products 
Branch, DBP, Office of Biologics NCDB, 8800 Rockville 
Pike, Bethesda, MD 20205, U. S. A.; Dr. R. De Lange, 
Laboratorium Diephuis BV, Moesstraat 34, 9717 JX Gron- 
ingen, The Netherlands; Dr. R. Einarsson, Pharmacia Di- 
agnostics AB, Box 17, S 751 03 Uppsala 1, Sweden; Ms. 
A. Ford, NIBSC, Holly Hill, Hampstead, London NW3 
6RB, U. K.; Dr. V. A. F&kin, LA Tarassevich State Re- 
search Institute for Standards and Control of Medical Bi- 
ological Preparations, 41 Sivtsev Vrazhek, 121002 Moscow, 
U. S. S. R.; Dr. G. Guencheva, Dr. B. Petrunov, and Ms. 
C. Grigorova, Institute for State Control of Drugs, 26 Bul 
VI Zaimov 26, Sophia, Bulgaria; Dr. B. Guerin, Laboratoire 
des Stallergenes, 160 Quai de Polangis, 94340 Joinville-le- 
Pont, France; Dr. M. Haida, Department of Medicine, Uni- 
versity of Tokyo, Bunkyo-ku, Tokyo 113, Japan; Dr. D. 
M. Kemeny, Allergy Laboratory, Department of Medicine, 
Hunts House, Guy’s Hospital Medical School, London 
Bridge, London SEl, U. K.; Dr. P. Lind, The Protein Lab- 
oratory, University of Copenhagen, 34 Sigurdsgade, DK 
2200 Copenhagen N, Denmark; Dr. H. Lewenstein, The 
Protein Laboratory, University of Copenhagen, 34 Sig- 
urdsgade, DK 2200 Copenhagen N, Denmark; Dr. H. J. 
Maasch, Allergopharma Joachim Gamer KG, Hermann- 
Kiimer-Strasse 52, D 2057 Reinbek b. Hamburg, West Ger- 
many; Dr. B. G. Overell, Beecham Pharmaceutical Re- 
search Division, Biosciences Research Centre, Great Burgh, 
Yew Tree Bottom Road, Epsom, Surrey KY185XQ, U. K.; 
Dr. T. A. E. Platts-Mills,‘? Division of Immunology, Clin- 

*In conjunction with Dr. G. A. Stewart. 
?Present address: University of Virginia, School of Medicine, Char- 

lottesville, Va. U. S. A. 

International standard of Dermatophagoides 685 



Ford et al. J. ALLERGY CLIN. IMMUNOL. 
JUNE 1985 

ical Research Center, Watford Road, Harrow, Middlesex 
HA1 3UJ, U. K.; Mr. M. B. Rooke, Miles Laboratories, 
Ltd., Western Ave., Industrial Estate, Bridgend, Mid Gla- 
morgan CF 31 3TY, U. K.; Dr. G. A. Stewart, Clinical 
Immunology Research Unit, Princess Margaret Hospital, 

Thomas Road, Subiaco 6001, Western Australia; Dr. E. 
Tovey, Kolling Institute, Royal North Shore Hospital, Pa- 
cific Highway, St Leonards NSW 2065, Australia; and Dr. 
J. W. Yunginger, 406 Guggenheim Building, Mayo Clinic, 
Rochester, MN 55901 U. S. A. 

Allergens of the house dust mite 
Dermafophagoides farinae-lmmunochemical 
studies of four allergenic fractions 

Michiko Haida, M.D.,* Hirokazu Okudaira, M.D., Ph.D.,* 
Tadaatsu Ogita, M.D., Ph.D.,* Koji Ito, M.D., Ph.D.,* 
Terumasa Miyamoto, M.D., Ph.D.,* Toshiharu Nakajima, B.S.,** 
and Osamu Hongo, M.D., Ph.D.*** 
Tokyo, Japan, and Winnipeg, Manitoba, Canada 

Analysis of the allergenic components of the house dust mite Dermatophagoides farinae was 
performed. Four dtfferent types of proteins reactive with human anti-mite IgE antibodies were 
identihed as four distinct radioprecipitins in radioimmunoelectrophoresis. These were designated 
as mite allergen reactive with human IgE antibodies (Me) Me 1, Me 2, Me 3, and Me 4 
according to their electrophoretic mobili from the slower to the faster. Me 1 and Me 2 were 
the first and the second prevailing allergens, respectively, in 133 atopic patients subjected to the 
study. Me 1, on purification by gel filtration and anion exchange chromatography, elicited a 
single radioprecipitin by radioimmunoelectrophoresis. Me 1 also elicited a single band in sodium 
dodecyl sulphate-polyacrylamide gel electrophoresis and a single peak in high-performance 
liquid chromatography. Both methods elicited identical values of 17,000 daltons for the molecular 
weight of Me I. The isoelectric point of Me I was suggested to be 8.0. Me I elicited higher 
skin reactions compared to that obtained by the crude mite extract when it was assessed in seven 
atopic patients by serial titration intradermal skin testing. (J ALLERGY CL.IN IMMUNOL 
75:686-92, 1985.) 

The mite was suggested many years ago to be one viduals ,3-5 whereas others have found correlations in 
of the major causative allergens found in house dust RAST and in provocation tests.6~ 7 We also previously 
that is well known for its allergenicity in atopic asthma reached the conclusion that the house dust mite was 
and other atopic diseases. ‘2 * More recently, the skin the most common source of allergen found in house 
reaction to the extract of the pyroglyphoid mite of the dust in Japan’-” as it was for a large portion of 
Dermatophagoides sp has been reported to correlate Europe’**” and the west coast of the United States.j6 
well with that induced by house dust in atopic indi- We have attempted to purify and characterize the 
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allergenic components of the house dust mite Der- 
matophagoides farinae by use of a variety of immu- 
nochemical methods and have reported that the most 
allergenic fraction was distributed in the range of 
20,000 to 30,000 daltons in molecular weight and that 
the major protein component was accompanied by a 
small amount of polysaccharide.‘7, I8 We have made 
further attempts in this study to identify the component 
most allergenic to human atopic individuals by use of 
RIEP. This method has the advantage of directly iden- 
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