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Birch pollen extract was prepared by extraction of 1.0 g
non-defatted pollen (Betula pendula seu verrucosa) in
10l phosphate-buffered saline (pH 7.2) by mild
shaking for 24h and subsequent centrifugation at
22000 g for 20 min at 4°C (10). The protein content and
the allergenic activity of this extract were 7.9 mg/ml and
serum against birch pollen
titative immunoelectro-
methods as described by Axelsen et al. (2). The
immunoelecrophoretic  (CIE)  precipitation
pattern obtined at pH 8.6 in agarose gel revealed nine
different antigens. No cathodically migrating antigens
observed.  Crossed  radioimmunoelectrophoresis
) indicated that gk from patients allergic to birch
had aflinity for the major allergens (antigens Nos. 2 and
ctionation of the allergen-containing extract by
Sephadex G-100 gel filration was followed by fused
immunoelecurophoresis or  enzymo-
say (EIA; 9. 10 10 obuin the im-
nical clution profile (Fig. 1). Antigens eluted
peaks A, B and C, with mean molecular
of 79000, 29000 and 17000 daltons,
respectively, were the most effective in binding rabbit
antibodics in EIA. Two thermostable (TS) antigens (Nos.
7/8, mw 10 000-20 000) and a thermolabile one (No. 2,
mw29000) were shown by CIE and lfused rocket
immunoclectrophoresis. These results are in agreement
with those of Belin (4). The concentration of the TS
antigens in the pooled protein peaks was determined by
rocket immunoclectrophoresis and the allergenic activity
was shown both by-prick skin-testing and by the RAST
inhibition method (12). The results are given in Table |
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Pooled peak € fractions (mw 10 000-20 000; Fig. 1,
Table 1) containing the main allergenic activity showed
n of the TS
(0 5-fold increase in the specific

about 5-fold increase in the concenura
antigen and about 2-

vl t)l( extract (9). About 30% of the total allergenic
was recovered in the peak C fractions and less
5% outside these fractions.

than 0.5

The specific allergenic activity of the peak B fractions
was 10-300 times lower than that of the peak C
fractions by prick skin testing and by the RAST inhibi-
1 method, respectively (9). The non-parallelity of the
inhibition curves and the antigenic differences in CRIE
indicate that peak B contains allergens distinct from
those of peak C. In addition, peak B certainly contains
some of the allergens of peak C as cross-contaminating
antigens.
he fractions of peak D showed about 1000-3000
times lower specific allergenic activity than those of peak
C by prick skin testing and by the RAST inhibition,
vespectively. Parallel inhibition curves indicate cither
qualitative allerge imilaritics between the allergens
in these fractions or cro mination (1:3000) of
peak D fractions with peak C allergens (1, 9).

Our data do not allow a clear distinction of the origi
of the allergenically active components of peak D
fractions. The amount of peptides was doubled during
the long extraction (3-24 h, at 4°C) suggesting tha
the active components may be degradation products of
the allergens. Birch polien allergens are sensitive to
many proteinases, especially pronase, but relatively
resistant 1 carbohydrases and to some proteinases, ¢.g.
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Fig. 1. (Reproduced from Viander et al. (9)). Sephadex
G100 gel Bilvation of birch pollen extract {5 ml, 10!
rations of the fractions (peaks A, B,
1e shown by solid line (——). Binding of
rabbit antibodies 10 the  diflerent fractions  {ETA,
absorbancy at 405 mn = ODy,; peaks Veo, Vel, ez,
Ve, Ved and Vea) are shown by dots connected by a fine
(1. Background binding of antibodies from novmal

0 cone

WiV Prot
D and

abbit serum iy indicaed by dotted line (- - -1, The
wpper piant of the figare shows results of prick ests (open
columms, mean of 10 individuals) and of RAST inhibition

tsolict linel using pooled fractions corresponding 10 the

jous protein peaks. A mixture of sera from 20 allergic
subjects was used for the RAST inhibition

irypsins and pepsin (7h Our results show that even if
some proteolysis had occurred during the long exirac-
fion, it did nor markediy desiroy the main allergens of
bireli pollen, sinee the allargenic activity in the peak €
lactions and the amount of the TS antigen in the
extract were increased during the extraction. More than
70% ol the thermostable antigens and ol the total
1 the first 40
ment

allergenie activity were released dun

These findings arc in agre with

ol extraction,

those of Belin (3), who demonstirated the extraction of

the major part of the TS antigens and the main allergens

of birch pollen during the first 45 min under similas

conditions as described here.
A good corvelation was observed between the TS
content and the RAST inhibition  results,

antigen
However. the allergenic activity observed by the RAST

inhibition method was generally lower than that by
X skin testing, exeept for the peak G lractions. A
possible this discrepancy be
different binding of the allergens o the paper discs (51

A preferential binding of the main allegens (peak )
would give @ misrepresentaively high allergenic activity
peak € in relation 1o the allergens
e these fractions. Thus the coupling of e whole
allergenic extract 1o the solid phase seans 0 be @
critical step, whe hibition assays are used,
Ho

pr

explaion o iy

for the allevgens

the RAST

poteney of purificd

fon the estimation of the alley

allergens.

RAST inbiibition experiments have heen wsed cither
for the compuison of the total allergenic activity of the
s 18, 12) or for the demonsiation of the cross
¥ betsweens the purified allergens (1. I this study
the inhibition curves were lincar between 25% and 75%
of inhibition (9. According 1o Adolphson et al. {1}
enic identity,
allel curves either cross-reactivity or cros
ination between the allergens. With these exiteria
allergens in peak B and € were non-refated and those in
peak D and G were coss-reactive. The relative allergenic
activities obtained for the semipurificd allergen pre
parations (peak G, peak B and peak D) expressed as
hibitor required for a 50% inhibi

paraliel inhibition curves indicate all
1 non-

con

wograms of the
tion of the RAST using the whole extract, were 20 ng,
6300 mg and abowt 55 000 ng. respectively. These e of
the same order s observed for highly purified allergens
from vagweed pollen using @ RAST inhibition method
slightly dilferent from the present method; employing
only 5l of serum and microcrystalline cellulose as e
salid-phase in place of paper discs (1),

Separation of the biveh pollen allergens by simple
cphades G-100 gl Giltration yielded only - partially
- Gel isoclectric focusing
5.6 and 7.2
ds

purificd allergen prepavation
vevealed six protein bands with pis berwee
in the main allegenic fractions. The songe
lad pls 5.6 and 5.7, which is of the same order as
observed by Coska et al. (6} for the main allevgens of
birch pollen (Betula lenta). The antigenic properties of
the other protein bands remain 10 be studied. They may
lergic variants of the main allergens or
separate allergens eluted in the same |
We have
acterize the allergens of birch pollen
tion of the RAST techuique with the
immumoclecnophoretic methods proved adva
in this study. The clution of the separated antigens alter
Sephadex G100 gel Gluation was casily detecred by
using rocket immunoelecyophoresis or a o sensitive
aration of

represent s

actions.
methods 1o
he combina-

wsed several immanolog

quantitative
Beous

solid-phase cnrymoimmunoassay. Further sep

bireh pollen allergens, ¢ by preparative isoclectric
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Table HReproduced from Viander etal, (9)
Allergenic activities and concenwrations of the the
compared 10 those of the whole bivel pollen estract

ostable (TS) antigen of pooled Sephadex G-100 fractions

Protein  Antigen®  Allergenic activity Specific activity® Recovery®
vg/ml % 3 Prick test  RAST fnh. 3
RS S— SN S
Prick test” RAST inh.® Prick test  RAST inh.
Hhole extract (107! wiv) 7999 100 100 100 1 1 100 100
(5 m)
Peak & (fr. 37-51) 13 0 0.01 0.0001 0.05 0.001 0.16 0.0025
Peak B (fr. 58-64) 55 0 0.19 0.008 0.45 0.006 0.09 0.028
Peak ¢ (fr. 69-77) 3 10.9 33 3.00 a5 1.8 30.1 2.8
Peak D (fr. 97-104) 330 ) 0.01 0.003 0.004 0.0007 0.1 0.027

2 The concentration of thermostable (TS) antigen measured by rocket immunoelectrophoresis (% of whole extract, 107" w/v).

5 Mean allergenic activity (%) relative to that of the whole extract (107 w/v) measured by skin prick testing in 10 allergic
individuals.

N Tio units/ml of the fractions
Expressed as — ——— ", 100 (3). Mean results of two separate determinations varied less than 5.

Lo units/ml of the whole extract

A mixture of sera from 20 allergic subjects was used.

9 Allergenic activities relative to the amount of protein of the fractions compared to that of the whole extract; the activity
of the whole extract was arbitrarily chosen to be 1. -

® Recovery of the total allergenic activity of the various protein peaks as percentages of that of the whole extract.
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