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stnus), = F b a vt &= (Dermatophagoides far-
inae), 7 % 7 vEEY (ragweed), = £ F (mugwor-
t), =#2%¥(wormwood), * A7 7 H =) (timo-
thy), %X 2/ e =(bahia) -~/ 7 ¥ (sweet vernal),
v 5 7 # ¥ (velvet), 74 £(rye, cultivated), =7k
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2 & (Candida), 75N+ 9 7 (Alternaria), * =
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(tuna), ¥ # (salmon), /)Z (wheat), K% (barley),
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Table 1 Positive rate of MAST results to 35 different allergens
in asthmatic children (N=161)

MAST class=1 MAST class=1/0
Inhalant 1. House dust 63.4% 81.2%
2. D. pteronyssinus 88.2 89.3
3. D. farinae 87.0 87.3
4, Ragweed 11.8 40.0
5. Mugwort 5.0 17.6
6, Wormwood 3.7 12.1
7. Timothy 6.2 23.0
8. Bahia 13.0 27.9
9. Sweet vernal 8.1 19.4
10. Velvet 6.8 18.8
11. Rye, cultivated 8.1 23.0
12. Cedar, Japanese 13.0 26.1
13. Oak, white 5.0 14.6
14. Penicillium 2.5 12.1
15, Cladosporium 5.6 14.6
16, Aspergillus 3.1 9.1
17, Candida 6.2 17.6
18, Alternaria 6.2 15.8
19, Cat epithelium 28.0 40.0
20, Dog epithelium 20.5 32.1
Food 21. Egg white 16.2 32.1
22. Egg york 12.4 22.4
23. Chicken 3.7 17.6
24, Milk 8.7 27.3
25, Casein 9.3 28.5
26, Cheese 9.9 29.7
27. Beef 6.2 22.4
28, Shrimp 7.5 20.6
29, Crab 8.1 20.0
30, Tuna 5.6 19.4
31. Salmon 8.1 17.0
32, Wheat 8.7 20.6
33. Barley 7.5 23.0
34, Rice 9.9 21.2
35. Soybean 13.0 32.7

HY, 74 AFOA FBHEYHELMENIC51.0~75.0%D
B—HELY R LI, 1 2BEHELhoT vy v E
OEH—HKEISBELE LICRERKED % — v EIR
Lic, BRYp7 vy vodhTiing, KFE, KicEo
BE L OBIS0RFEDORLRLE B —HXRELAD
7.
6) BARIEH

=R VAFED o DOBYE—BEIII6.T%TH - 7z,
kR VAFELEMBOT VLAY vOBYE KR IIER
30~40% T—F LT\ o hd, o TIRHETER, 1 %
BHER, EECS0%FIHOSCSEVBYE—HETH -

7.
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(64.5%), #7.(63.3%) 7 L1z, BHIXEP(69.2%),
F i (67.7%), =27 (64.9%) 7 E LRI S B
W—HERNZL LT,
8) 4HBEET LAYV

HH 2+ — X (80.8%), »E¥1 v (70.4%), +—
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Fig. 1. Positive percentage agreement amoung
house dust mites, molds, animal epithelia and 35
different allergens.
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Fig. 2. Positive percentage agreement amoung
weeds pollens, grass pollens, tree pollens and 35
different allergens.

LHEEWGET, BESEELSFEND, =2—27 ) o
FOSEFEBASEH LT VA Y vEoIEEE
5 — & %, Table 2-1~Table 2-4 IZ;7 L 7=,
Yreaveg=%tares e =0EoIEEN
B30.045 L RMETHELE B, " v A XA LYy
bavkx= (21.185), =2+t avex= (20.448)
ORIIEENEVEELE TH -, chbD v R
AAbM, ¥Yreavesd= areaveid=ND37
VAV EZDMORBED T v Ay v OIEELIE
%, =+ % h6.548~20.884, 46.187~77.063,
45.231~76.059 L BETH 7. ZOFELET — £
DOREEBEYH T2 228 -5HxfTd &, =
NHD3IT VAT VYRR LI K& 7 5 AL =2
TR END, "TREFRLEX=2BYEBA R
AET VAT ITREEERY T VA Y V20 E D32
BEOEELUENLDL 2 5 A2 —5H%fT\w, FOFv

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

AR S

Fr 2 Ja% Fig. 4 1CmLi,

COFVINe s akBERHE TS LKL -
THED,7 5AZ-CHETES, Tibb, Fig 4
DER»OWE RS &, TR, Ox= ks, @

(%)

1007 Egg, related
—— Egg white
------- Egg yolk

~— Chicken

0 T™rrrrrrrrJrrrrryrrrrrueua T 7T rrroroo T Tt
1007 cereals —— Soybean
T Barley
—— Wheat

-—=~ Rice

N S e st e e e M B S B S 2 (N B M B B B S B L B
L NOTVLT 2T OO w oo X CXCOH A0 TCE 0o
g:mmaocfgg>wt§§3p'cgg:sw:-q—,mg’,swcoﬂgom

CE0303 @2 - QLS ETD NS L xS 59 SXN3ECTZ W
OET 32 CS T oo ECI= 56 3T=E >0 M EOR=-£ 5k g

G- 2wz Em TE3ITowcEoeE 0T w2t e 9
QuSWMITEET>>0F .0 a8 E %S O )] o>a 32
92T OSEk o GEXEQZ0SEE PO O &
3558387 § 555857
Te = ¢ £ °0aj{< ©o

3 ? 35 O QY

B o8 @] o

. 3 Ss}

Q o

Fig. 3. Positive percentage agreement of egg,
cow’s milk, cereals and 35 different allergens.
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TIEELE R ST, BHE T vy VB OERL
MBI THLOT, BT ThHs,. 4B
R 2BEOBTHTERXHVWALAZ L ST, 7
VAX —ZBRICRFAEERT VA Y VOMESIT &
7 Uay s AR OB EE KR LT,

R IgE FUEOEAL, 7 vy vy omENTE
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M E/NEDRER Y MAST tiCFifi35 & Table 1 @
BEMRNAES R, 7TvAy vIsEEoF TR, Y
AFAM, Yrbraves=, areavesd=0F

Table 2-1 Dissimilarity (squared euclidean distance) between 35 different allergens

Allergen| 3 4 5 6 7 8 9 10 11
1 91.185 | 20.448 | 15.694 | 19.321 | 20.338 | 19.158 | 17.352 | 19.283 | 19.404 | 18.790
2 0.045 | 67.651 | 75.597 | 77.063 | 73.655 | 69.020 | 74.208 | 74.446 | 72.926
3 66.678 | 74.579 | 76.050 | 72.684 | 68.008 | 73.205 | 73.441 | 71.939
4 0.406 | 0.557 | 0.511 | 0.630 | 0.550 | 0.526 | 0.542
5 0.107 | 0.521 | 0.828 | 0.406 | 0.453 | 0.460
6 0.419 | 0.718 | 0.336 | 0.401 | 0.416
7 0.227 | 0.039 | 0.050 | 0.062
8 0.237 | 0.279 | 0.178
9 0.028 | 0.033
10 0.076

*: Allergen number is referred to Table 1.
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Table 2-2 Dissimilarity (squared euclidean distance)
between 35 different allergens

Allergen | 13 14 15 16 17 18 19 20
1 | 13.554 | 20.628 | 20.726 | 19.094 | 20.827 | 17.347 | 18.663 | 6.548 | 11.943
2 | 63.555 | 77.360 | 78.142 | 75.283 | 78.803 | 72.326 | 74.496 | 46.187 | 58.900
3 | 62.533 | 76.328 | 77.089 | 74.219 | 77.761 | 71.350 | 73.470 | 45.231 | 58.008
4 0.816 | 0.478 | 0.661 | 0.594 | 0.700 | 0.750 | 0.382 | 3.365 | 1.050
5 1.360 | 0.168 | 0.237 | 0.349 | 0.225 | 0.608 | 0.259 | 4.757 | 1.624
6 1.797 | 0.234 | 0.290 | 0.395 | 0.279 | 0.776 | 0.390 | 5.316 | 2.101
7 1.214 | 0.307 | 0.479 | 0.450 | 0.649 | 0.751 | 0.446 | 4.380 | 1.574
8 1.154 | 0.566 | 0.925 | 0.794 | 1.150 | 1.038 | 0.783 | 3.581 | 1.289
9 1.194 | 0.231 | 0.359 | 0.336 | 0.526 | 0.615 | 0.378 | 4.302 | 1.541
10 1.128 | 0.218 | 0.350 | 0.341 | 0.523 | 0.652 | 0.327 | 4.378 | 1.519
11 1.158 | 0.282 | 0.545 | 0.528 | 0.738 | 0.799 | 0.524 | 4.020 | 1.365
12 1.278 | 1.466 | 1.224 | 1.685 | 1.117 | 1.004 | 2.060 | 0.591
13 0.226 | 0.35¢ | 0.315 | 0.732 | 0.258 | 5.133 | 1.773
14 0.07% | 0.042 | 0.327 | 0.106 | 5.220 | 2.026
15 0.117 | 0.125 | 0.092 | 4.538 | 1.830
16 0.360 | 0.137 | 5.568 | 2.260
17 0.239 | 3.801 | 1.585
18 4.347 | 1.481
19 1.361

* . Allergen number is referred to Table 1.

Table 2-3 Dissimilarity (squared euclidean distance) between
35 different allergens

Allergen | 9 22 23 24 2 26 21
1| 15.213 | 18.500 | 20.884 | 17.397 | 17.229 | 17.837 | 19.053
2 | 62.986 | 71.085 | 77.110 | 69.416 | 68.606 | 70.135 | 73.463
3 | 62.167 | 70.236 | 76.145 | 68.537 | 67.778 | 69.266 | 72.490
4 2.197 | 0.969 | 0.527 | 0.673 | 1.122 | 0.673 | 0.474
5 2.730 | 1.133 | 0.304 | 0.863 | 1.318 | 0.881 | 0.469
6 2.776 | 1.007 | 0.219 | 0.876 | 1.326 | 0.774 | 0.451
7 1.967 | 0.665 | 0.224 | 0.345 | 0.649 | 0.527 | 0.055
8 1.283 | 0.625 | 0.565 | 0.365 | 0.587 | 0.620 | 0.340
9 2.070 | 0.803 | 0.260 | 0.441 | 0.749 | 0.672 | 0.094
10 2.255 | 0.809 | 0.282 | 0.498 | 0.865 | 0.742 | 0.001
11 1.649 | 0.591 | 0.279 | 0.336 | 0.58 | 0.590 | 0.104
12 2.449 | 1.957 | 1.800 | 1.366 | 1.788 | 1.863 | 1.116
13 2.503 | 1.014 | 0.223 | 0.783 | 1.243 | 0.943 | 0.309
14 3.639 | 1.652 | 0.433 | 1.065 | 1.592 | 1.172 | 0.437
15 3.390 | 1.690 | 0.587 | 1.013 | 1.484 | 1.183 | 0.465
16 3.910 | 1.818 | 0.511 | 1.257 | 1.798 | 1.292 | 0.626
17 3.378 | 1.919 | 0.980 | 1.098 | 1.474 | 1.359 | 0.724
18 3.150 | 1.421 | 0.471 | 0.854 | 1.346 | 0.985 | 0.390
19 3.448 | 4.414 | 5.422 | 3.640 | 3.635 | 4.182 | 4.202
20 1.878 | 1.601 | 1.939 | 1.070 | 1.275 | 1.494 | 1.342
21 0.805 | 2.310 | 1.159 | 0.890 | 1.533 | 2.052
22 0.576 | 0.244 | 0.235 | 0.301 | 0.640
23 0.428 | 0.806 | 0.377 | 0.192
24 0.122 | 0.158 | 0.263
25 0.371 | 0.600
26 0.427

* . Allergen number is referred to Table 1.
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Table 2-4 Dissimilarity (squared euclidean distance) between 35 different allergens

Allergen | 9 29 30 31 32 33 34 35

1 19.127 | 18.298 | 20.591 | 20.102 | 19.327 | 19.392 | 19.613 | 16.376
2 74.185 | 72.821 | 76.311 | 74.843 | 73.916 | 73.310 | 74.005 | 67.068

3 73.213 | 71.087 | 75.351 | 73.903 | 73.011 | 72.404 | 73.083 | 66.216

4 0.405 | 0.348 | 0.506 | 0.586 | 0.459 | 0.449 | 0.536 | 0.838

5 0.392 | 0.456 | 0.432 | 0.503 | 0.508 | 0.542 | 0.519 | 1.151
6 0.635 | 0.732 | 0.333 | 0.397 | 0.392 | 0.411 | 0.415 | 1.070

7 0.644 | 0.664 | 0.219 | 0.409 | 0.160 | 0.183 | 0.189 | 0.553
8 0.895 | 0.821 | 0.480 | 0.530 | 0.354 | 0.335 | 0.332 | 0.370
9 0.680 | 0.695 | 0.296 | 0.460 | 0.256 | 0.267 | 0.248 | 0.631
10 0.675 | 0.643 | 0.289 | 0.540 | 0.259 | 0.284 | 0.280 | 0.749
11 0.626 | 0.637 | 0.305 | 0.402 | 0.269 | 0.242 | 0.216 | 0.484
12 1.302 | 0.969 | 1.695 | 1.996 | 1.542 | 1.649 | 1.701 | 1.674
13 0.363 | 0.336 | 0.259 | 0.411 | 0.385 | 0.394 | 0.363 | 1.108
14 0.696 | 0.770 | 0.534 | 0.836 | 0.576 | 0.648 | 0.640 | 1.442
15 0.843 | 0.858 | 0.659 | 0.961 | 0.595 | 0.709 | 0.699 | 1.291
16 0.761 | 0.589 | 0.641 | 0.916 | 0.668 | 0.764 | 0.773 | 1.622
17 1.044 | 1.071 | 1.060 | 1.361 | 0.803 | 1.072 | 1.017 | 1.342
18 0.523 | 0.612 | 0.495 | 0.837 | 0.457 | 0.579 | 0.579 | 1.187
19 4.715 | 4.374 | 5.287 | 5.246 | 4.747 | 4.693 | 4.732 | 3.272
20 1.421 | 1.237 | 1.884 | 2.006 | 1.671 | 1.720 | 1.651 | 1.263
21 2111 | 2.073 | 2.161 | 1.832 | 1.899 | 1.886 | 1.795 | 0.886
22 0.659 | 0.808 | 0.502 | 0.300 | 0.446 | 0.446 | 0.354 | 0.249
23 0.334 | 0.483 | 0.040 | 0.150 | 0.120 | 0.138 | 0.113 | 0.726
24 0.53 | 0.676 | 0.383 | 0.490 | 0.237 | 0.209 | 0.248 | 0.181
25 0.920 | 1.118 | 0.765 | 0.768 | 0.537 | 0.591 | 0.469 | 0.130
2% 0.598 | 0.821 | 0.331 | 0.382 | 0.229 | 0.273 | 0.272 | 0.290
27 0.476 | 0.537 | 0.195 | 0.450 | 0.164 | 0.177 | 0.191 | 0.579
28 0.094 | 0.325 | 0.456 | 0.418 | 0.455 | 0.441 | 0.948
29 0.414 | 0.592 | 0.528 | 0.573 | 0.547 | 1.094
30 0.160 | 0.071 | 0.095 | 0.081 | 0.658
31 0.261 | 0.230 | 0.163 | 0.570
32 0.072 | 0.081 | 0.435
33 0.054 | 0.437
34 0.368

* . Allergen number is referred to Table 1.
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Mugwort
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Candida
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Soybean
Cheese
Egg yolk
Shrimp
Crab
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Timothy
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Rice
Saimon
Bahia

I

Egg white

Ceder, Japanese

Dog epithelium

Cat epithetium

Fig. 4. Dendrogram of cluster analysis of 32 different allergens including 17

inhalant allergens and 15 food allergens.
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CLASSIFICATION OF ALLERGENS BY POSITIVE PERCENTAGE AGREEMENT
AND CLUSTER ANALYSIS BASED ON SPECIFIC IgE
ANTIBODIES IN ASTHMATIC CHILDREN

Eisaku Iwasaki and Minoru Baba
Department of Pediatrics, Doai Memorial Hospital

Classification and characterization of allergens is important because allergic patients are sensitized by a
variety of allergens. One hundred and sixty-one sera from asthmatic children were investigated for specific IgE
antibodies against 35 allergens including 20 inhalants and 15 foods by means of the MAST method. We assessed the
allergenic properties of the allergens based on positive percentage agreement and cluster analysis. There was a high
positive percentage agreement of specific IgE antibodies between house dust and Dermatophagoides spp., a relatively
high agreement between 5 molds, cat and dog epithelium, mugwort and wormwood and 5 grasses. Among the food
allergens, the positive percentage agreements were relatively high, especially between cow’s milk, casein, cheese,
and between 3 cereal grains. In the cluster analysis, house dust and Dermatophagoides spp. made a big cluster;
therefore 32 allergens except house dust and mites were analyzed. From the results of the cluster analysis, the
major cluster consisted of (1) ragweed, (2) mugwort and wormwood, (3) timothy, sweet vernal, velvet and cultivated
rye, (4) wheat, barley and rice, (5) molds, (6) cow’s milk, casein, soybean and cheese, (7) shrimp and crab, (8) egg
white, (9) Japanese cedar, (10) dog epithelium, (11) cat epithelium. The cluster of grass pollens and cereal grains
made one cluster. These results tend to confirm the presence of species cross-reactivities within the major classes
of allergens.
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