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Common Components in Pollen Extracts

ASGER DIRKSEN and OLE OSTERBALLE

Laboratory for Clinical Allergology, Rigshospitalet, State University Hospital, Copenhagen, Denmark

In order to evaluate the clinical relevance of testing with various pollen extracts in a

multi-center investigation from Denmark, 5,052 patients were skin prick tested with the

anamnestically relevant extract from a battery of 48. With the aid of a computer

program comparing the extracts, two by two calculations were made over the

percentage of patients reacting against allergens present in both extracts. Pollen extracts

which frequently produce reaction were divided into three separate groups (tree pollen,

grass pollen and herb pollen) within which common allergens were so dominant that it

seemed advisable in routine examinations to use one extract and one extract only from

each group.
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Pollen allergy is traditionally divided into
three groups: tree pollen allergy, grass pollen
allergy and herb pollen allergy. Clinical
experience has shown that patients who are
allergic to one pollen are as a rule also allergic
to other pollens in the same group, whereas
reactions to pollen from the other two groups
does not occur notably often. Biologically the
plants are more or less closely related within
each group, and a number of studies (2, 3, 4, 6)
also suggest that the same allergen or the same
allergens are dominant for the various extracts
within one group. Through data processing it
has now become possible to analyze test data
from large patient materials, and to calculate
the frequency* for prospective
common allergens.

reaction

MATERIAL AND METHOD

Data were collected through a multi-center

investigation (1 April 1978 to 31 March 1979)

*The reaction frequency for an allergen is the percentage
of patients tested who react against the allergen extract.
+Other results from this investigation will be published
elsewhere.
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from all
different
from

comprising 5,052 patients
Denmark.t  Forty-eight
allergen

over
standard
extracts Allergologisk
Laboratorium, Denmark, and Dome
Laboratories, England, were used. The
following report is based exclusively on results
from prick tests.

The skin prick test was performed on the
volar side of the forearm from approximately
three fingers’ breadth below the elbow flexure
to a hand’s breadth above the wrist. The prick
in the skin was made with an ordinary blood
lancet directed through the allergen drops at
an angle of 60-70° to the skin, the lancet point
only “catching” the skin and lifting it, thus
making a canal through which the extract
could penetrate intracutaneously. The lancet
was then pulled out carefully, and after 30 to
60 sec, the drop was wiped off. Histamine HCI
1 mg/ml was used as a reference for recording
the skin prick test results. The urticaria
reactions were read after 10-20 min and
designated as positive when equal to or higher
than the histamine reference. Skin prick
testing has been shown to correlate well with
the clinical history and provocation test (1).
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Fig. 1. 2 x 2 contingency table: a. number of patients
allergic to neither X or Y; b. number of patients allergic to
X, but not to Y; c. number of patients allergic to Y, but
not to X; d. number of patients allergic to both X and Y.

The allergen extracts were compared two at a
time in 2 x 2 contingency tables (Fig. 1), and
the reaction frequency f for common allergens
was calculated according to the formula:

B axd—bxc
“ax(atb+ctd)

Where x and y are the reaction frequencies for the specific
allergens in the two extracts included in the 2x2
contingency table, on the basis of independence between
reaction to different allergens the following can be drawn

up:
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RESULTS

The 48 allergen extracts are shown in Fig. 2.
Indicated in the first column are the number of
patients tested with the extract in question,
and in the second column the percentage of
patients reacting positively. In the Figure the
greater the f-values the darker the fields so that
when more than 109, of the patients included
in the 2 x2 contingency table react against
common allergens the field is completely
black. The black fields with one exception
(dahlia-ryegrass) are found only where pollen
from the same group are compared, and
conversely with three exceptions (alder/beech,
beech/hazel, reed/smooth meadow grass) there
are always black fields where pollen extracts to
which more than 79, of the patients react are
compared. There is apparently a certain
allergen interrelationship between pollen
groups, although this interrelationship is not
nearly so pronounced as within the groups.
House dust extract, as expected, has allergens
in common with a number of other extracts.
Sixty-five of the 85 black fields (769,) are
found within the grass pollen group where 12
of the allergen extracts almost exclusively have
black fields. In Table 1 the relations within the

grass pollen group are more closely illustrated.



COMMON COMPONENTS IN POLLEN EXTRACTS

613

i3
Ev 29
ROUTINE PANEL ERR-Y
1. Birch, Betula pubescens 3986 12
2. Timothy, Phleum pratense 4693 2
3. Mugwort, Artemisia vulgaris 4575 9
4. Animal hair and dander, horse 4556 9 e
5. - , dog 4565 7 |
5 - , cat (597 12 [s|/e
7. House dust mite, Dermatophagoides farinae 4518 12 |* o 5
8. House dust mite, Dermatophagoides pteronyssinus 4598 15 LvALY L fs 2.’5 "
9. House dust allergen 1667 22 [o/DOORRN 25% < t< 50%
10. Moulds, Alternaria iridis 4532 3 o 5‘0:/u< t< 7,5:/‘-
" -, Cladosporium herbarum 4506 3 || | 7.5./o< t<10,0%
2. -, Mucor racemosus 4488 1 0] 10,0%< f
SPRING-POLLEN
1. Alder, Alnus glutinosa 777 15
2. Ash, Fraxinus exelsior w7
3. Aspen, Populus tremula 615 3
4. Beech, Fagus silvatica 760 12
5. Elm, Ulmus glabra 7%0 5
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Fig. 2. 48 allergens and their common components
allergens common for both extracts.

The upper righthand triangle of the table gives
the 2 x2 contingency tables for the grass
pollen extracts. The table includes only those
802 patients tested with all 11 grass pollens*,
i.e. the same patients are included in all of
the 2x2 contingency tables. The lower

*Reed is not included since it would have reduced the
patient number to 258 if all patients were to have been
tested with reed extract.
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expressed in { which is the percentage of patients who react to

lefthand triangle gives the f-values for the 2 x 2
contingency tables. The grass pollen extracts
are listed according to reaction frequency,
which appears in the first column of the table.
It is noted that common allergens throughout
are included in more than 809, of the observed
reactions. In addition it is seen that f varies
considerably even though these same patients
are included in the calculation of all of the
f-values.
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Table 2.
2 x 2 contingency tables (upper righthand triangle) and
f-values (lower lefthand triangle) for four tree pollen
extracts

Reaction

frequency Birch  Hazel Alder  Beech
- - 303 26 316 13 321 8
el ) 157 110 180 87 197 70
o " " 436 24 446 14
aze % 6 6076 72 64
470 26
" s 9

Alder 17 13 12 48 52

Beech 13 1 10 8

DISCUSSION

The variation in f-values in Table 1 may be
attributable either to a varying number of
common allergens or a varying concentration
of common allergens in the different extracts.

The most thought-provoking finding in
Table 1 is the very high f-values. In the
calculation of f we have assumed independence
between reactions against different allergens
and therein failed to take into consideration
that allergy against one agent disposes to
allergy against other agents (multi-allergy).
That this phenomenon is not especially
pronounced in our findings can be seen in

Table 3.

Fig. 2 where, for example, Dermatophagoides
pteronyssinus extract, which 159, of the patients
reacted positively against, shows f-values of less
than 59, against other extracts. The only
exception here being against the other mite
extract and against house dust, and D.
pteronyssinus clearly has allergens in common
with both of these. It can thus be concluded
that the majority of the f-values in Table 1 are
exponents of allergens common to the extracts.
The the prick test is
empirically considerable, and this uncertainty
tends to give a lower fvalue than one
corresponding  to  the actual
component.

We believe that the f-values in Table I, in
agreement with biochemical findings (5), are
an indication that over 909, of the reactions
against grass attributable to
reactions against allergens common for the

uncertainty  with

common

pollen are
various grass pollen extracts, and it seems
therefore advisable in routine examinations to
utilize one grass pollen extract and one grass
pollen extract only, and it should be one
against which relatively many patients react.

Tables 2 and 3 demonstrate the
corresponding relations for tree and herb
pollen, and here it would seem sufficient, in
routine examinations, to test with birch and
mugwort extract.

2 x 2 contingency tables (upper righthand triangle) and f-values (lower lefthand triangle) for six herb pollen extracts

Reaction
frequency Mugwort Dahlia Oxeye daisy ~ Starwort Goldenrod ~ Dandelion
Nicawoit 38 288 23 294 17 302 9 299 12 308 3
g : 57 130 68 119 81 106 84 103 108 79
; y 314 31 333 12 325 22 338 7
ahlic 3l 25
LA 48 105 50 103 60 93 78 75
. 8 340 22 336 26 348 14
< dais 27 29 2 -
Oxeye daisy 0 43 93 47 89 68 68
351 32 367 16
Starwort 23 21 20 8
BHRER ! 32 83 49 66
374 9
g 3 «
Goldenrod 2 20 18 17 16 19 73
Dandelion 16 16 15 13 13 14
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