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Introduction

Highly purified rye grass pollen allergens have been isolated
and extensively characterised by physical and chemical methods
(Jonnsox and Magrsi, 1965a, b, ¢, d). The present article reports
the detailed immunological behaviour and stability of the allergens
and of the crude fractions from which they were derived.

An outline of the purification procedure (Jonnson and MarsH,
1965a) is presented in Fig. 1. Chromatographic fractions D. 6, 7
and 9, from a DEAL*-ccllulose fractionation of the dialysed whole
pollen extract, were found to contain the bulk of the allergenic
material; further fractionation on ‘Sephadex G75 vyielded the
purified allergens. The allergenic activity of the fractions, all at the
same concentration by weight, was shown to increase after each
purification step (Marsh, 1964). Allergens I-B (originally termed
‘) and I-C (p) were each shown to be homogencous by the fol-
lowing criteria: starch gel electrophoresis at pH’s 8.5 and 3.5
(without urea), ultracentrifugation, rechromatography on ‘Sepha-
dex G 75°, N-terminal amino acid analysis and immunodiffusion
against rabbit anti-rye pollen sera. Allergenic fraction II-B (y)
appeared to be homogeneous according to the foregoing criteria
with the exception of N-terminal amino acid and immunodiffusion

* DEAE will be used as an abbreviation for ‘diethylaminocthyl’.
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Rye grass polien (ca. 102 g)
Lther extraction
Defatted pollen (100 g)
Extraction with °
0.001 M.Nll4lIC03 at 4
Whole extract (45 g)
Dialysis (72 h) at 4°
Whole dialysed extract (6.0 g)
DEAE-cellulose

fractionation
/ \_ D.9
D.6 and 7 1st Sephadex G753
(370 mg)
Impure Impure Impure Impure
Allergen I-B Allergen II-A Allergen 1-C Allergen 1I-B
.10
(ca. 10 mg) 2nd Sephadex G75
fractionation
Pure [-B Pure I-C 'Pure' II-B
(80 mg) {ca, 20 mg) {ca. 20 mg)

Fig. I. Scheme [or extraction and [ractionation of rye grass pollen allergens, Weiglis

given in brackets are of dried solids (containing 12-157;, of water) obtained from a 1963

rye pollen. Total amount of allergen I-B in 100 g of defatted pollen = 3t g,
Purc I-B obtained

( Total I-B content )

Yield of I-B (expressed as amount obtained from 100 g of defatted pollent = 0.037).

~ 277

Recovery of I-B

analysis: in the latter case, no immunodiflusion lines were obtained,
probably due to the low molecular weight of this fraction (10,000).
Examination of allergen II-B by starch gel electrophoresis in borate-
6 M. urea at pH 8.5 revealed that several discrete components were
present, confirming the heterogeneity suggested by the N-terminal
amino acid analysis. Preliminary results showed that allergenic
fraction II-A (6) behaved similarly to I1I-B (Marsh, 1964; Joun-
soN and MagrsH, 1965b).

Allergens I-B and I-C were both shown to possess mol. wts. of
about 31,500, They had slightly differing charges at alkaline pH,
manifested by thcir different behaviour on DEAE-cellulose chro-
matography and starch gel electrophoresis: in all other respects,
including allergenic and antigenic activities, they were experimen-
tally almost indistinguishable. Indeed, there is experimental cvi-
dence to suggest that I-B may be converted into I-C by loss of
amide group(s) (Jounson and Marsi, 1965a). Fractions IT-A and
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The Allergenic Activity and Stability of Purified Allergens

II-B, both of mol. wt. about 10,000, were also related to each other.
They were not related immunologically to the allergens of higher
mol. wt., since they failed to inhibit the allergenic and antigenic
reactions of I-B and I-C. The aforementioned pollen allergens were
therefore placed into isoallergenic groups I and II and sub-classified
according to their apparent mobilitics on starch gel electrophorcsis
at alkaline pH. For example, the so-called major allergenic group
I was shiown to be composed of four isoallergens. 1-A, -B, -C and -D,
of which I-B and I-C were the most prominent (Jounson and
Magsz, 1965b).

For most pollens so far studied, isoallergenic groups can be
demonstrated which are analogous with those of the rye allergens,
but are not necessarily related either allergenically or antigenically
to them (Kine and Norman, 1962; Kine ef al., 1964; Jornnson and
Marsn, 1965b; MarsH, 1965). Classification of all these allergens
according to the above nomenclature is convenicent.

In previous papers (JounsoN and Marsu, 1965a, b and d),
the significance of the carbohydrate moiety of the group I rye pol-
len allergens was discussed, and it was concluded that this moiety
was probably not important allergenically. In the present paper,
by skin testing with carbohydrase-digested allergens, further in-
formation on this problem has been obtained.

Ricuter ef al. (1961) and MALLEY ef al. (1964a, b) reported
allergenic activity in dialysable fractions from ragweed and timothy
pollens. Other workers (¢.g. HErBERTSON of al., 1958; Kinc and
Noraay, 1962) found little or no activity in similar low mol. wt.
pollen fractions. In our laboratorics no significant skin activity has
ever been observed in the dialysable fraction from rye grass pollen
in concentrations as high as 5.5 mg/ml, (BritToN et al., 1958;
Jouxsox and Paprey, 1959; Frinstein, 1961; Marsn, 1964; Mic-
NER, unpublished observations).

Possible explanations for these apparent discrepancies are:
(a) differences in stability of allergens from grass, ragweed and
other poliens sce discussion) and (b) the use of dialysis tubing of
different permeabilities (Craic and King, 1962). However, Rich-
TER ¢f al. (1961) found that ‘desensitised’ allergic patients were more
skin reactive than untreated individuals towards the dialysable
material of ragweed pollen (Untreated individuals usually showed
no reaction). This result might be explained by reversible dissocia-
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tion between low molecular weight allergenic ‘haptenic material’
and the non-dialysable allergenic components*. We have tested
this hypothesis for rye grass pollen by examining whether a large
excess of the dialysable fraction would inhibit skin reactions pro-
duced by the rye allergens in untreated allergic individuals.

Materials and Methods

Defatted pollens were kindly supplied by the Bencard Allergy Unit, Beecham
Research Laboratories. The carbohydrases cellulase, f-glucosidase, fi-galactosidase, ff-
amylase and lysozyme were supplied by Koch-Light Ltd.

1. Skin Testing

Allergenic activity was determined by the skin testing on rye pollen sensitive indi-
viduals. Sterile solutions of whole pollen ot purified allergenic were prepared in
buffered physiological saline (‘tris’ or phosphate at pH 7) either by weight or by ‘equi-
valent concentration’. It was often convenient to be able to compare concentrations of
purified fractions which werc derived from the same weight of whole pollen (i.e.in the
same equivalent w |v concentration as in the original polien extracti. All the solutions were
prepared using silicone-coated glassware to minimise protein loss by adsorption o glass.
Drops of solution were placed on the volar surface of the forcarm and small volumes
were introduced into the skin by pricking through the drops. After 5 min the drops were
removed and the areas of the resultant weals measured 10 min later. Two independent
methods were used to measure allergenic activity relative to whole dialysed pollen ex-
tracts.

Method (a). Using a series of concentrations for the allergenic fractions and whole
dialysed pollen extract, approximate weal arcas were calculated from the product of
two weal diameters measured at right angles to each other. All measurements were
averages of at least two similar tests per individual and comparisons of skin activities of
whole pollen extracts with those of allergenic fractions were made using test sites which
were as near symmetrical as possible. Specific activities of the allergenic fractions re-
lative to whole pollen were determined from graphical plots of ‘mean weal diameter’
against ‘log. concentration’ (SQUIRE, 1950).

A typical series of these plots is given in Fig. 2. Since the curves are not exactly
parallel, the ratio of the allergen concentration, C 4 , producing the same weal diameter
as a given concentration of whole extract, Cyy, varies with the value of Cy . Hence esti-
mates of specific activity have been made from the limiting Ciw /Ca ratios found by ex-
trapolating the linear portions of the graphs to zero weal diameter. Reasonably consis-
tent results could be obtained using a large number of tests with a relatively small pancl
of 6 allergic individuals (Table I), providing the limitations of this method, discussed by
Souire (1950), were taken into consideration.

Method (b). Weal arcas were recorded by outlining the raised weals with a ball-
point pen and applying adhesive ccllophane tape to the weal. The tape was removed
with the weal outline, transferred to graph paper, and the areas measured by counting
squares through the tape. Fifty allergic volunteers were tested in this manner using two
concentrations of the test solutions and whole dialysed polien controls (Table II).

* Evidence that group I allergens dissociate in solutions containing sodium dode-

cyl sulphate (and possibly urea) has recently been presented (Jorinson and MARsi,
1965d).
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Fig. 2. Graphs used for determination of specific activity by method (a). Concentration
expressed in mg of freeze-dried solid/ml. Subject: JPW (Table I).

2. Allergenic Stability

(a) Carbohydrase Digestion

Digestion of allergen I-B with the carbohydrases cellulase, -glucosidase, f-galact-
osidase and f-amiylase was performed overnight at 37° using an allergen concentration
of 4 mg/ml in 0.1 M. pyridine acetate buffer at pH 7.0 and enzyme to allergen ratios
of 1: 50. Lysozyme digestions were similarly performed, except that a pH of 5.3 was
utilised. The allergenic activities of solutions to which enzymes had becn added were
compared with those of control solutions to which no enzymes had been added.

To determine the extent of carbohydrase digestion of allergen I-B, 1 mg samples
of the various digests and the untreated controls were subjected to high voltage paper
electrophoresis in 0.1 M. borate buffer at pH 10.0, according to the method of MicHL
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(1951). Marker sugars were also run alongside the digests. The paper was acidificd by
spraying with pyridine acetate buffer pH 3.5 (Jonnson and Marss, 1965 d) and stained
for carbohydrate using the AgNO;-NaOH method of TREVELYAN et al., (1950). The en-
zymes were found to be devoid of any substantial proteolytic activity by staining in
parallel with ninhydrin. The presence of frec carbohydrate-staining material within the
carbohydrases themselves was investigated by allowing solutions of the carbohydrases
(in the buffers given above) to stand overnight at 37°. 0.05 mg of cach digest (le. 21
times that used for digestion of the allergen) was then subjected to high voliage clectro-
phoresis and stained as above.

(b) Heating, pIi and Ionic Strength Fffects

Solutions of dialysed whole extract (0,24 mg/ml) and of allergen [-B (0.008 mg/nt)
in physiological saline (PH 7.3 T« 0L15) were heated in closed siliconed bottles for
periods of time ranging [rom 0-30 min, and then skin tested. The stability of the aller-
gens at a series of pH values was examined by dialysis of whole dialysed extract against
the following solutions for 4 h at 4°: 0.1 u. citrate at pH 3.0, 0.1 a. borate at pH 10,0
and 0.2 . NaOTl at pH 11.3. The extracts were then dialysed against distilled water for
3 h before testing. Stability of the allergens towards aqueous solutions of 5 M. NaCl and

2 m. KCNS was similarly tested.
3. Effect of Dialysable Material on Allergenic Activity

Allergen 1-B (0.005 mg/inl) was mixed with several concentrations of dialysable
material (up to 20 times its concentration by weight) and skin tested on two untreated
allergic individuals. Suitable controls of the pure allergen I-B and of the dialysable
material alone were also tested.

Results

1. Skin Activitics of Untreated Allergens

In comparing the activities of various fractions it should be
noted that 2.5 g of native pollen extracted with 100 ml of water
(2.5% cquiv. concentration) yielded a solution containing about
82 mg/ml of total solids, 10.8 mg/ml of non-dialysable material
and 0.072 mg/ml of allergen I-B.

Fig. 2 illustrates a typical scries of graphs used to determine
specific activities of the allergens (relative to whole dialysed extract)
by method (a} and Table I gives the specific activities for 6 allergic
individuals by this procedure. Table II summarises the skin test
results using method (b). A valid comparison of the solutions tested
at the higher concentrations is not possible since allergenic satura-
tion of the test sites has probably been exceeded in most cases.
However, comparison of the results at the lower concentrations in-
dicates that allergens I-B and II-B are about ten times more active
than whole dialysed extract on a weight basis. The variation in skin
reactions between the group I and 1T allergens for different allergic
individuals is illustrated in Table ITI, which gives the detailed skin
test measurements for the first 15 individuals tested by method (b).
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Table I
Specific activities of the allergenic fractions. Specific activities given are based on freeze-
dried weights and are relative to the whole dialysed pollen extract. To obtain specific
activities relative to (i) non-dialysed extract, (i) whole pollen (defatted), or (iii) whole
pollen (native) the above values are multiplied by the following factors: (i) 7.5, (ii)

16.7, (iii) 17.0.

Subject Specitic activity (Cl/C)lim,

I-B and -G 1B
JPwW 14 37
JCM 9 -
PL 27 (1-B only)* 34
DC 13 —
WS 17 204
MEF 22 50
Average spec. activity 17 Gl**

* Subject PL was unusual here in that he was apparently less sensitive to 1-C than
I-B in the above tests. This was not shown in later skin tests on PL. For I-C, Gy /

Ca 2,

** Value given is an average for only those subjects shown to be sensitive to TT-B,

Table 1f

Summary of skin test results for 50 pollen-sensitive individuals for whole rye pollen extracts and purificd allergens

[method (1)]. Values corrected by subtracting control reading.

-ve control  Native whole extract Dialysed whole extract Allergen 1B Allergen 11-B
Evan’s 2.5%, 0.25%, 10.8 mg/ml 0.1 rg/ml  0.072 mg/ml 0.01 mg/ml 0.112 mg/ml 0.01 mg/ml
solution (equiv.) (equiv.)
Total weal 362 2051 1456 2005 963 1216 613 1805 807
area (mm?)
Mean weal —_ 41.0 29.1 40.1 19.3 24.9 12.3 36.1 16.1
arca (nun?)
Mean weal -— 7.2 6.1 7.1 5.0 5.6 4.0 6.8 1.5

diameter (mm)

2. Allergenic Stability

(a) Carbohydrase digestion. Table IV shows a summary of the
skin test results for carbohydrase-treated allergen I-B using method
(b). High voltage electrophoresis in borate buffer at pH 10.0 re-
vealed that staining for reducing sugar was observed only with
cellulase and B-galactosidase digests of the allergen. The control
experiments, where cither the allergen alone or the carbohydrase
alone was incubated at 37°, showed no material which stained for
reducing sugar, except in the case of the cellulase where a weak
spot showing approximately zero mobility was observed.
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The cellulase digest of the allergen produced two strongly
staining regions, one of which corresponded approximately in mo-
bility to mannose and the other of which migrated at about half
this rate. A further weak spot with mobility similar to that of xy-
lose was also observed with this digest. The p-galactosidase digest
of allergen I-B showed only one spot which stained for reducing
sugar: this spot also corresponded in mobility to mannosc. The iden-
tity of these spots could not be cstablished with any certainty, cs-

Table 111
Detailed comparison of weal arcas (mm?) produced by dialysed whole extract and pu-
rified allergens for the first 15 pollen-sensitive individuals tested by method (b). All
samples tested at equivalent concentration of 2.5%, in Evan's solution

Patient  -ve control  Dialysed Purified Allergens Ratios of arcas of weals*
Evan’s whole
solution extract, W 1-B 1I-B B/ 1I-B/ 11-B/I-B
1 9 68 56 40 0.79 0.53 0.66
2 4 37 15 12 0.33 0.24 0.73
3 0 30 3 0 0.10 0.00 0.00
4 0 6 5 4 0.83 0.67 0.80
5 10 16 15 8 0.83 0.00 0.00
6 ¢] 12 0 4 0.00 0.33 (S5
7 3 16 36 8 2.53 0.38 0.15
8 7 29 22 10 0.68 0.14 0.20
9 0 26 22 3 0.85 0.12 0.14
10 0 29 2 21 0.07 0.72 10.5
11 12 102 23 82 0.12 0.78 6.37
12 0 34 26 4 0.76 0.12 0.15
13 0 12 3 0 0.25 0.00 0.00
14 7 209 87 25 0.40 0.09 0.22
15 4 83 80 98 0.96 1.19 1.24
Averages 3.7 47.3 26.3 21.3 0.63 0.38 —

* Corrected by subtracting negative controls.

Table IV

allergen I-B [method (b)] at 2.5% equivalent concentration (Results: Scction 1).

Carbohydrase digests of allergen I-B Controls (I-B alone)
—ve control  Dialysed

Twvan’s whole Cellulase  B-Glucosidase R-Galacto- g-Amylase  Lysozyme pH. 7.0 pH 53

solution extract sidase
"Total weal 528 2005 705 652 670 472 576 608 683
area (mm?)
Mean weal — 40.1 14.1 13.0 13.4 9.4 115 12.2 13.7
area (mm?)
Mean weal — 7.1 4.2 4.1 4.1 3.5 3.8 3.9 42

diameter (mm)

B it
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Table 17
Effect of heating (100°C at pH 7.3) on the allergenicity of dialysed rye extract
(0.24mg/ml) and allergen 1-B (0.008 mg/ml). A negative control solution (saline) gave
no reaction in any of the above individuals.

Fraction Tie of heating (s) Product of weal diameters (mm?)
Jrw WS MLV
1l 135 100 60
Whole 10 70 300 50
dialysed 30 10 100 10
extract 120 70 100 40
180 0 25 50
1800 28 60 32
0 9 16 35
10 4 16 25
30 25 4 10
I-B 120 0 0 6
a0 8 4 16
1300 12 20 4
Table VI

Effect of extreme pH conditions and high salt concentrations on allergenicity of whole
dialysed rye extract (0.12 mg/mt)

Conditions Product of weal diameters (mm?)

JjoM DG PL
pH 3 36 36 30
pH 10 40 84 36
pH IL3 0 I i()
5 ». NaCl 0 12 9
2 M. KCNS 4 2 48
—+ve Control 42 40 42
— ve Control (saline) 0 0 0

Table VII

Skin test results for mixtures of the dialysable material and allergen 1-B from ryc grass
pollen [method (a)]. Negative control (saline) gave no reaction in ecither subject.
The values are averages of 2—4 tests per allergic individual.

Concentration Concentration Product of weal diameters (mm?)
of dialysate allergen I-B

mg/ml mg/ml WS Pw
0.10 0 2 0
0 0.005 12 17
0.0001 0.005 30 20
0.001 0.005 29 18
0.01 0.005 13 24
0.10 0.005 24 30
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pecially in view of the probable presence of oligosaccharide material
in the digests.

(b) Other stability tests. Tables V and VI summarisc results of
tests investigating the effect of heat, pH and high ionic strength on
allergenic stability. It has not yct been possible to perform the large
numbers of tests necessary o observe whether any statistical signi-
ficance may be attached to the variation of the skin test results after
different periods of heating. However, the preliminary results sug-
gested, that boiling either purified I-B or a whole dialysed extract
for up to 30 min caused no detectable loss in allergenicity. Other
preliminary data for the whole dialysed extract (Table VI) sug-
gested that allergenicity was retained at pHs 3.0 and 10.0, but not
at 11.3. Exposure to 5 m. NaCl apparently caused reduction in skin
activity in all cases. The effect of 2 v. KCONS was uncertain, alt-
hough dialysis against 2 M. KCNS, followed by dialysis against
distilled water, resulted in precipitation of a large proportion of the
solids present in the whole extract. In this case, the difference in
behaviour between subject PL on the one hand, and JCM and DC
on the other, may be due to the partial or complete destruction of
the group I, but not the group II, allergens. Of the three scnsitive
individuals tested, only PL was shown to be sensitive to the group

II allergens (Table I).

3. Effect of Dialysable Material on Allergenic Activity

Table VII summarises preliminary results examining the pos-
sible blocking of skin activity of allergen I-B by the dialysablc frac-
tion from the whole rye pollen extract. These results confirmed
previous results in our laboratories which showed that no appre-
ciable skin activity could be found in the dialysable fractions, and
strongly suggested that dialysable material does not inhibit the
normal allergic reaction produced by allergen I-B.

Discussion
1. Activity of Purified Allergens

Skin activity has been conclusively demonstrated in two dis-
crete groups of rye pollen allergens in a large number of individuals
allergic to grass pollens. The results obtained with the graphical
method (a), suggested that the group I allergens were active in all
rye pollen allergic individuals, but that the group II allcrgens were
only active in certain cases. As a result of more extensive skin tes-
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ting using method (b) (Tables IT and III), it is clear that allergy
towards the group II fraction is much more widespread than had
previously been assumed (Jonnson and Marsy, 1965a). The mecan
skin reactions for both the whole dialysed extracts (W) and the
purified allergens using method (b) were all slightly, but not sig-
nificantly, below those calculated from method (a) for the same
solute concentrations (Fig. 2 and Table II). However, in view of
the different procedures involved in methods (a) and (b), particu-
larly the numbers of patients tested and the concentration ranges
utilised, the results obtained show an encouraging measure of
agreement.

The pronounced variation in the ratio of weal areas obtained
for groups I and II in different allergic individuals (Table III) is
well outside that to be expected from the errors inherent in the
tests. There was no experimentally detectable difference between
the skin activities of the group T isoallergens (Fig. 2), except in one
individual; their specific activities relative to whole dialysed cx-
tract were also similar from individual to individual (Table I).

Preliminary skin tests on several other crude rye pollen frac-
tions (MarsH, 1964) have suggested that further minor allergens
in the whole dialysed extract show pronounced skin reactions only
in certain people. This would probably account for most of the
relatively high reactions observed for the whole dialysed extract in
certain individuals (Table III). These further allergens occur in
predominantly polysaccharide fractions of low or negative apparent
mobility on starch gel electrophoresis at pH 8.5.

Detailed analysis by microdensitometry of starch gel patterns
obtained using known amounts of the group I allergens from a 1963
rye pollen and the corresponding whole dialysed extract (Jonnson
and MarsH, 1965a) indicated that allergen I-B constituted about
1/20th of the extract and allergen I-C about 1/80th (although
these relative proportions varied from cxtract to extract): other
group I allergens were present to a much lesser degree. On this
basis, one would expect a specific activity for group I (total) to be
about 16* relative to the dialysed extract, neglecting the contribu-
tions of other allergenic groups. The value of 17* found by quan-
titative skin testing using the graphical method (a) shows good

* These values correspond to specific activities relative to the native rye pollen of

about 270 and 280 respectively and relative to non-dialysed extract of about 120 and 130
respectively (Table I).
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agreement with this figure, but is possible slightly high considering
the contribution of other allergenic groups. There is therefore no
support in this work for the occurrence of major rye pollen allergens
of such high specilic activity (300 times those of dialysed cxtracts)
as previously quoted for other grass pollens by Avcustin and
Haywarp (1962), unless their fractionation procedures led to the
isolation of minor allergenic fractions. Our figures agree much more
closcly with those of 100-1000 for purified group I ragweed allergens,
relative to non-dialysed whole ragweed extracts (see preceding foot-
note), determined after extensive skin testing by Kina et al, (1964},
LeA et al. (1962) and ArBESMAN ef al. (1962) ; although RoBsixs ef al.
(1963) found 10-fold higher specific activities not only for his
ragweed allergenic fraction but for those of Kine and also GoLp-
FARB (ARBESMAN ef al., 1962). Probably errors have arisen mainly
due to the inaccuracies of ‘end-point’ methods of skin testing.

2. Sigmficance of the Carbohydraie Moiety of Group 1 Allergens

Earlier precipitin inhibition results of Jounson and Marsi
(1965a), which suggested that the carbohydrate moicty of group I
allergens was probably unimportant allergenicaily, have been con-
siderably substantiated by the finding that after positive digestion
with crude ccllulase or f-galactosidase, no measurable loss in aller-
genicity relative to the control was apparent (Table 1V). After
treating whole grass pollen extracts with the carbohydrases a-amy-
lase, emulsin or takadiastase, Aucustiv (1959) reported no loss in
allergenic activity, although in her experiments it was not feasible
to check if any digestion of the allergen molecules had taken place;
King et al. (1964) belicved that the low carbohydrate content
(0.5-0.6 %) of their group I ragweed allcrgens was due to an im-
purity, and HErBERTSON ef al. (1958) showed that their alder al-
lergenic fraction contained no carbohydrate. The bulk of the
available evidence would therefore support the view that a carbo-
hydrate moiety is not responsible for allergenic activity in the major
allergens of pollens (see also Jounson and Mars, 1965d).

3. Allergenic Stability

Rye pollen allergens have been shown to be stable towards
heating (100° at pH 7.3) and also within the pH range 3—10:
similar findings have been reported by AuvcusTin (1959) and
MALLEY et al. (1962) for other grass pollen extracts. Purified grass
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pollen allergens were also stable towards freeze-drying and storage
at 4° in the dried state (Marsn, 1964), or in sterile concentrated
solution (AucusTi and Havwarp, 1962; MALLEY ef al., 1962). On
the other hand, the purified ragweed allergens showed maximal
stability only between pH 6 and 8.5 and were ‘polymerised’ by
freeze-drying followed by storage at —20° (Kine et al., (1964),
although they were much less susceptible towards proteolytic digest-
ion than the corresponding rye allergens. These stability diflerences
between purilied grass and ragweed allergens are probably a reflect-
ion of their widely differing amino acid compositions and sequence
(Jounson and Magsu, 1965¢). These differences would also account
for some of the conflicting reports in the literature in relation to
allergenic stability.

It is of intercst to note here that the group I rye allergens also
retained their antigenicity (measured by gel diffusion analysis
against rabbit antiscrum towards whole pollen) after the heat
treatment reported above (JornsoN and Marsh, 19654, b). Other
rye pollen fractions have been shown to contain chiefly the main
thermolabile ‘A-antigens’ of rye pollen (AucusTin, 1959); but these
fractions proved to be non-allergenic (Marsz, 1964). Any quanti-
tative assay of grass pollen extracts based on the proportion of A-
antigen is therefore a completely unrcliable guide to the allergenic
content. This finding confirms previous conclusions of AuGusTIN
(1959) and FrinsTEIN (1961), obtained using whole grass pollen
extracts.

A, Dissociation of Allergenic Delerminants

Since the dialysable material present in whole ryc pollen ex-
tract produced no measurable inhibition of the allergic skin reaction
of the group I ryc pollen allergens and no reaction by itself on un-
treated allergic subjects, it scems highly improbable that normal
non-dialysable allergens dissociated during dialysis at 4° to give
fragments possessing their allergenic determinants. It is thercfore
unlikely that such ‘haptenic material’ related to the major rye al-
lergens is present in whole rye pollen dialysate. The recent findings
of MALLEY et al. (1964a, b) for timothy grass pollen demonstrating
allergenic activity in dialysable material appear to oppose this con-
clusion. However, since these workers were using different condi-
tions for extraction and dialysis, the possibility of a physical or
proteolytic dissociation of haptenic material cannot be ruled out.
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Other factors which could have been responsible for the observed
activity in the dialysate are: diffusion of the group II timothy al-
lergens (mol. wt. about 10,000) through the dialysis tubing (CrAlG
and Kine, 1963), or the use of desensitised individuals for skin tests.
It is significant that not all the individuals tested by MALLEY et al.
(1964b) were skin-active towards the dialysable matcrial; possibly
those which reacted had previously been desensitised. Ricurer ef
al. (1961) obscrved skin activity for the dialysablc ragweed pollen
fraction in all desensitised subjects, but no reaction in over 809} of
the untreated cases. Analogous behaviour might be expected for
the corresponding timothy fraction. Further experiments along these
lines should provide valuable information regarding the desensiti-
sation procedure,

Summary

Allergenic activity has been found in two discrete groups of
isoallergens from rye grass pollen. These two groups have previously
been shown to be quite distinct physically, chemically and im- |
munologically. Different allergic individuals showed different de-
grees of skin reaction towards the two allergenic groups. A few
individuals were also allergic towards further allergens which have
not yet been characterised.

No detectable loss of skin activity was obscrved after digestion
! of a homogeneous group I allergen with the carbohydrases §-ga-
' lactosidase and cellulase, both of which were shown to release
carbohydrate fragments from (his allergen. This result strongly
suggests that a carbohydrate moiety is inesscntial for allergenic ac-
tivity in the group I rye allergens, especially when considered to-
gether with earlier experimental evidence supporting this view.

It has been shown that rye allergens are very heat stable and
retain {ull allergenic activity over a wide pH range. Allergenic
activity of the major rye allergens could not be inhibited by a large
excess of the non-allergenic dialysable material obtained from whole
: pollen extracts. This result suggests that no ‘haptenic material’ is
removed by dialysis,
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