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I N a recent review on the allergens of ragweed pollen,l it was concluded that 
there was no agreement as to whether or not the dialyzable constituents 

(dialysate) of aqueous ragweed pollen extracts had skin activity. These con- 
flicting observations seemed to be partially reconciled by the findings of 
Richter and associates,2 who reported that a dialysate fraction collected dur- 
ing the first 24 hours of dialysis reacted in passive transfer tests with most 
(86 per cent) of the serat of ragweed-allergic individuals who had received 
injection therapy with the whole aqueous extract (WSR). However, with 
some exceptions (17 per cent), the dialysate fraction did not react with the 
serat of those who had not received such treatment. From these findings it was 
inferred that during injection treatment with WSR new reagin(s) is formed 
which is not produced “spontaneously” by nontreated allergic individuals. 
The present study was undertaken to investigate more fully the nature of the 
dialyzable skin-active materials, which had been thought to induce the pro- 
duction of new reagins. 

The results to be reported demonstrate that all the dialysate fractions 
prepared in the present study reacted with sera from both treated and non- 
treated ragweed-sensitive individuals. Furthermore, the presence of new 
reagins in treated sera could not be detected by cross-neutralization studies in 
which the dialysate fractions were compared with the nondialyzable com- 
ponents (DWSRS) of the whole aqueous ragweed pollen extract. 

MATERIALS AND METHODS 

Ragweed Fractions.-WSR was prepared from defatted short ragweed 
polleng and was lyophilized. 4, 5 The lyophilized material (3 Cm.) was dissolved 
in distilled water (50 ml.) and dialyzed at 4’ C. in a Visking cellophane tube 
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against distilled water (NO ml.). The water was changed after 1, ‘1, 6, and 10 
days, the 4 solutions were lyophilizctl, and the co~rcsponding dislysate l’rac- 
tions were designat,ed as I),, D,, I~,. and D,,, rcspectivcly. The yichls of these 
4 fractions were 1.07, 0.20, 0.17, and 0.09 Gm.: wspectively, ant1 were rr- 
producible within the limits of expcriment,al error. The materials were hygro- 
scopic and were stored in airtight containers at. 4’ (:. until used. (Fraction D, 
was essentially equivalent to the 24 hour dialysat,c fraction of Kichter and 
associates.“) 

Acid hydrolysis of the fractions and identitication* of the sugars present 
were performed as described previously. 3 The amino acid composition of the 
fractions, before and after acid hydrolysis, was determined by two dimen- 
sional paper chromatography using Whatman No. I paper and the solvent 
systems ethanol : n-butanol : water : propionic acid (volumes 10 :lO :5 :2) and 
acetone : n-butanol : water : dicyclohexylamine (volumes 10 :lO :5 :2) .6 The 
ehromatograms were stained with a solution of 0.25 Gm. of ninhydrin in 
100 ml. of acetone acidified with acetic acid (7 per cent by volume). Nitrogen 
determinations were performed on 2 to 4 mg. quantities of material by the 
method of McKenzie and Wallace.’ 

Immunologic Procedures.-Antisera were prepared by immunizing rabbits 
with WSR and with DWSR according to the schedule described earlier.8 F’or 
the demonstration of precipitating antibodies the micro-Ouchterlony technique 
described by Perelmutter and co-worker9 was usecl. In addition to the whole 
rabbit antisera, an antibody-enriched r-globulin preparation (RyG), obtained 
by precipitation with ethanol from an anti-WXR rabbit serum, was used at 
a concentration of 0.8 per cent in saline. The dialysate fractions and DWSR 
were employed at concentrations of 100 and 1 mg. per milliliter, respectively. 

Human sera were obtained from nontreated ragweed-allergic individuals 
and from allergic individuals immunized wit.h WSR and were sterilized by 
Seitz filtration. Solutions of the various ragweed fractions were sterilized 
either by filtration through Seitz filters? or by filtration through “Oxoid” 
cellulose acetate membranes,$ according to the experimental requirements, 
using Swinnyt filter adapters. 

Passive transfer (P-K) tests were performed on the backs of normal, 
nonallergic volunteers. To determine the limits of sensitivity of the allergenic 
preparations, sites were sensitized intracutaneously with 0.05 ml. portions of 
a suitably diluted serum and were challenged 24 hours later with 0.025 ml. 
of the allergenic solutions in tenfold serial dilutions. The allergenic solutions 
were freshly prepared before each test. The P-K titers of the sera were de- 
termined by sensitizing sites with 0.05 ml. of twofold saline dilutions of the 
sera. Twenty-four hours later the sites were challenged with 0.025 ml. of a 
saline solution of WSR (50 pg per milliliter). In all these experiments the 
reactions were graded as described previously.” 

To establish whether or not new additional reagins were indeed produced 

*These analyses were performed by Dr. T. E. Time11 at the Pulp and Paper Research 
Institute, McGill University, Montreal. 

tCommercia.lly available from Beckton, Dickinson and Co., Rutherford, N. J. 
fpurchased from British Drug Houses, Toronto (Ltd.). 
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by hyposensitization treatment with WSR, the 4 dialysate fractions and 
DWSR were compared by cross-neutralization tests using treated sera. In one 
series of experiments, each serum was mixed with a solution of DWSR to give 
a fourfold dilution of the serum and a final concentration of 75 pg per milliliter 
of DWSR. Multiple sites were sensitized with 0.05 ml. portions of this mixture 
and challenged after 24 hours with 0.025 ml. of DWSR (100 pg per milliliter) 
and the reactions were recorded. Twenty-four hours later control sites were 
rechallenged with DWSR; the absence of reactions on this occasion was taken 
as evidence that all sites had been neutralized wit,h respect to the skin-active 
components of DWSR. The experimental sites (i.e., the sites not retested with 
DWSR) were then challenged with the various dialysate fractions (100 pg per 
milliliter) and the reactions recorded in the usual manner. 

In a second series of experiments, 3 treated sera and 3 nontreated sera, 
were diluted twentyfold with saline solutions of D,, to give final concentra- 
tions with respect to D,, o f 380, 570, 760, and 1900 pg per milliliter. Sites were 
sensitized with 0.05 ml. of these solutions, challenged 24 hours later with 
0.025 ml. of DWSR (50 pg per milliliter), and the reactions were recorded 
in the usual manner. 

RESULTS AND DISCUSSION 

Physicochemical Characterization of Dialysate Fractions.-The amino acid 
analyses of the dialysate fractions are given in Table I. It is evident that many 
free amino acids dialyzed during the first and the second day, thus accounting 
for the higher nitrogen contents of fractions D, (8.11 per cent N) and D, (7.96 
per cent N), as compared with D, (3.86 per cent N) and D,, (3.58 per cent N). 
It can also be seen that the nitrogen contents of fractions D, and D,, were due 
mainly to the unidentified peptide material, which moved chromatographically 
with the front of the second solvent (most of the yellow pigments were ob- 
served in the same regions of the chromatogram). In spite of the improved 
conditions of hydrolysis used,3 the basic amino acids arginine and lysine 
seemed to be partially destroyed. The amino acids of fraction D,, were the 
same as those already reported for the nondialyzable electrophoretic fraction 
6.3 The detection of glycine and threonine only in the hydrolysates but not in 
free form indicated that these amino acids were present solely as peptide 
material. It is worth pointing out that the analyses of Dankner and co-work- 
erP for a 72 hour dialysate of ragweed pollen extract agree reasonably well 
with the findings presented for D, and DZ in Table I. 

Arabinosc and galactose were found in the acid hydrolysates of all 4 
fractions. Glucuronic and/or galacturonic acids were found only in the hy- 
drolysates of fractions D, and D,,. It was not possible to distinguish between 
these 2 acids with the solvent systems used. All of these sugars had also been 
detected in the electrophoretic fractions of DWSR.5 Glucose was found in the 
hydrolysates of fractions D, and D, and probably occurred as the glucoside 
of the flavanoid pigment.ll 

By use of a Spinco Model E analytical ultracentrifuge with a synthetic 
boundary cell, the apparent sedimentation coefficients of D,, Dz, Da, and D,, 
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at a concentration of 12 mg. per milliliter in water at 25’ C. were found to 
be 0.4 S, 0.4 S, 0.4 S, and 0.8 S, respectively. By contrast, the sedimentation 
coefficients of the nondialyzable components of ragweed pollen extract (i.e., 
DWSR) was of the order of 1.8 S and that of the electrophoretic fraction 6 of 
DWSR was 3.6 S.3 All ultracentrifugal patterns consisted of single broad 
peaks, confirming the heterogeneity of these preparations. The sedimentation 
coefficients, therefore, were not corrected for standard conditions. 

Immunologic Chara&erization.-In the agar gel diffusion studies, no pre- 
cipitin band was formed between the rabbit antisera and fraction D,, even at 
the high concentration of 100 mg. per milliliter of D, used. However, a single 
weak band of identity was observed between the antisera and fractions D,, D,, 
and D,,, showing that all the antigenic constituents present in these fractions 
were identical. In another series of experiments, each of the fractions D,, D,, 
and D,, was compared with DWSR. A typical band pattern obtained with a 
dialysate fraction is given in Fig. 1. A single precipitin band formed between 
the dialysate fraction and the antisera and merged with one of the bands 
obtained with DWSR. Identical patterns were obta,ined with D,, D,, or D,,, 
showing that all the antigenic constituents of dialysate were present in DWSR. 
Furthermore, the extra bands obtained with DWSR indicated that there were 
antigenic constituents in DWSR which could not be detected in the dialysate 
fractions. 

Passive Transfer Tests.-Lea and associates9 reported that erratic results 
were obtained in P-K experiments with ragweed pollen extracts which had been 
sterilized by filtration through Seitz pads. Furthermore, these Seitz-filtered 
solutions were appreciably less active than the solutions sterilized by filtration 
through cellulose acetate membranes; this effect was attributed to the removal 
of active materials from the pollen estracts by the Seitz filters, as had also 
been reported previously by Stull and co-workers.12 It was clear, therefore, 
that the conclusions of Richter and associat’c$ were questionable, since in their 
P-K experiments only S&z-filtered ragweed solutions had been used; more- 
over, their 24 hour dialysate and WSR solutions had been used after filtration 
at the low concentration of 62.5 pg per milliliter. 

To decide whether or not the Seitz filters were responsible for the removal 
of the skin-active constituents, the allergenic activity of Seitz-filtered dialysate 
solutions was compared with that of the same solutions which had been mem- 
brane-filtered. Solutions of each of fractions D,, D,, D,, and D,, were prepared 
at a concentration of 100 pg per milliliter and divided into 2 equal portions. 
One portion was Seitz-filtered and the other was membrane-filtered. These 
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solutions were then serially diluted and used in P-K tests. Five fortyfold 
diluted nontreated sera gave no reaction with the Seitz-filtered dialysate 
solutions, whereas the corresponding membrane-filtered solutions showed con- 
siderable allergenic activity. From these results it may be concluded that 
Seitz filtration had led to a reduction in the concentration of skin-active 
material from the dialysate solutions below the threshold level required to 
give skin activity. It was just conceivable, however, that all skin-active 
components, excepting those responsible for producing new reagins during 
hyposensitization with WSR, had been preferentially adsorbed on the Seitz 
filters during sterilization of the dialysate solutions. The filtered solutions 
would then, understandably, have reacted with treated sera but not with non- 
treated sera. On the other hand, if on Seitz filtration a general reduction of 
all the skin-active components had occurred, the filtrates after concentration 
would have been expected to react with sera of both nontreated and treated 
patients. 

To settle this point unequivocally, 5 ml. portions of 100 ml. of an aqueous 
solution of fraction D1 at a concentration of 75 ,ag per milliliter were each 
passed through a Swinny Seitz filter and the 20 filtrates were pooled. Sterile 
sodium chloride solution (9 per cent) was added to a small portion of the 
pooled filtrate to make it isotonic (solution A). The remainder of the filtrate 
was lyophilized, and weighed amounts of the resulting pale yellow powder 
were used to prepare saline solutions at concentrations of 100, 1000, and 2000 
pg per milliliter (solutions B) ; these lat.ter solutions were sterilized by mem- 
brane filtration before use. The skin activity of solutions A and B was then 
compared by P-K tests with 10 nontreated sera and 10 treated sera; all these 
sera were diluted only twofold so as not to decrease the concentration of any 
of the reagins below the level of detection. The results obt.ained are given in 
Table II and may be summarized as follows: (1) solution A did not react with 
any of the nontreated sera but showed threshold activity with 3 of the 10 
treated sera, and (2) all of the solutions B, even at the lowest concentration 
of 100 pg per milliliter, gave marked reactions with all of the 20 sera tested. 
The results obtained with solution A are in accordance with the observations 
made in the previous study.’ However, the positive reactions obtained with 
solutions B indicated that Scitz filtration did not preferentially remove any 
of the allergenic components of D,. The two sets of results, taken together, 
demonstrate, therefore, that Seitz filtration of solutions of fraction D, leads 
to a reduction in the concentration of all skin-active components in this frac- 
tion rather than to a selective removal of some of the allergens. Furthermore, 
it is proposed that the threshold reactions obtained with some of the treated 
sera may simply reflect the increase in reaginic content, of these sera on hy- 
posensitization treatment.13 

These conclusions were confirmed by further experiments in which frac- 
tion D, was Seitz-filtered as above at a concentration of 50 and 100 pg per 
milliliter; the corresponding solution A of the weaker solution did not react 
with any of the treated or nontreated sera, while solution A, corresponding 
to the stronger solution, reacted with 4 of the 10 nontreated sera and with 
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‘7 of the 10 treated sera. Two solutions B at 100 and 1000 pg per milliliter were 
prepared from fraction D1 filtered at 50 pg per milliliter; solution B at 100 
pg per milliliter did not react with any of the treated or nontreated sera, 
whereas solution B at 1000 pg per milliliter reacted with 2 of the 10 treated 
sera. On the other hand solution B at 300 pg per milliliter, which was pre- 
pared from fraction D, filtered at 100 pg per milliliter, gave marked reactions 
with all treated and nontreated sera. It follows from these experiments that 
the skin activity of all solutions prepared by Seitz filtration depends on their 
initial concentrations. 

In Table III are recorded the skin activities of fractions D,, D,, and Dlo, 
Seitz-filtered at a concentration of 500 pg per milliliter using 10 nontreated sera. 
These sera were diluted only twofold and tenfold so as not to decrease the con- 
centration of any of the reagins below the level of detection. First, it is evident 
that these Seitz-filtered solutions had considerable skin activity. Furthermore, 
fractions D, and D,, were the most active and had almost comparable skin 
activity, and fraction D, was less active. It is worth noting that there is no evi- 
dent relationship between the P-K titer of the serum used and the size of the 
skin reaction observed, suggesting that the over-all P-K titer is due to multiple 
reagins14 occurring in different ratios in different sera. 

As has been indicated above, all the 4 membrane-filtered dialysate fractions 
D,, D,, D,, and D,, were skin active. The relative skin activities of these frac- 
tions are recorded in Table IV with respect to 5 nontreated sera, diluted forty- 
fold. Fraction D, was found to be very much less active than D,, D,, and D,,. 
The latter 2 fractions had comparable activity and were slightly more active 
than D,. These results are in agreement with the gradation of activity of the 
dialysate fractions observed in Table III. As previously pointed out, the cor- 
responding Seitz-filtered solutions of the 4 fractions did not display skin activity 
with fortyfold diluted sera even at an initial concentration of 100 pg per milli 
liter, whereas the membrane-filtered solutions of D,, D,, and D1, still retained 
skin activity after dilution to 1 PQ per milliliter. Therefore, it cannot be too 
strongly emphasized that the choice of filters used for sterilization of dilute 
allergenic preparations is important if valid conclusions are to be drawn from 
P-K experiments. 

It was still possible that new reagins directed specifically against dialyzable 
components were being produced in allergic individuals during hyposensitiza- 
tion with WSR. To test this hypothesis, cross-neutralization experiments with 
DWSR and the 4 dialysate fractions were carried out using 6 treated sera. In 
these experiments only membrane-filtered ragweed solutions were used. The final 
challenge with the 4 dialysate fractions of the sites previously desensitized with 
DWSR gave no skin reactions, indicating that these sera did not contain any 
new reagin directed solely against dialysate and that no such reagin had been 
produced by the hyposensitization treatment. Furthermore, the results of these 
experiments demonstrated that DWSR contained all the determinant groups 
responsible for the skin activity of WSR. 

In other experiments, attempts to neutralize sera from either treated or 
nontreated individuals with fraction D,,, which was the most active of the 4 
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TABLE IV. SKIN ACTIVITY OF DIALYSATE FRACTIONS AFTER ME~~BRA~F.-FILTRATION, OBTAINED 
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dialysate fractions, failed even when the sera were only twentyfold diluted with a 
solution of D1, at the high concentration of 2000 pg per milliliter. Thus, sites 
sensitized with these serum-dialysate solutions always gave large positive reac- 
tions on challenge with a solution of DWSR at a concentration of 50 hg per 
milliliter. More concentrated solutions of D,, were not used in these experiments, 
since the results might have been obscured by nonspecific irritation. The alterna- 
tive, namely dilution of the serum with larger volumes of D,, solution, was not 
attempted either, since this procedure would have rendered equivocal the detec- 
tion of reaginic component(s) present in small concentration(s) and not neu- 
tralized by D,,. 

Because of these limitations of the P-K test, it still remains undecided 
whether or not dialysate contains all or only some of the skin-active deter- 
minants found in WSR. Nevertheless, it is clear that during hyposensitization 
treatment new reagins directed exclusively against the allergenic components of 
dialysate are not produced, as had been concluded earlier.2 However, none of 
these experiments rules out the possibility that new reagins directed Do allergenic 
component(s) present in DWSR may be formed on treatment. This possibility 
cannot be tested until all the allergens of ragweed pollen are isolated in a pure 
form. 

The dialysate solution used by Richter and co-workers2 was nearest to being 
equivalent to a solution of fraction D,, and, as shown in the present study, Seitz 
filtration of this fraction resulted in lowering its skin activity to a minimal level. 
Therefore, it is not surprising that most of the nontreated sera tested with the 
24 hour Seitz-filtered dialysate solution? had not displayed any activity. On the 
basis of the findings of the present study, it is suggested that the previous 
results2 can be reinterpreted as demonst,rating that during treatment an increase 
occurs in the concentration of skin-sensitizing antibodiesI already being pro- 
duced by the allergic individual. 

SUMMARY 

Four fractions of the dialyzable components of the aqueous extract of rag- 
weed pollen were prepared and their physicochemical and immunologic proper- 
ties were examined. All these fractions were skin active with respect to sera from 
both treated and nontreated individuals. All the antigenic and allergenic de- 
terminant groups of the dialysate fractions were found to be present in the 
nondialyzable components of the whole aqueous extract. Contrary to previous 
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conclusions, it was demonstrated by cross-neutralization studies that new reagin(s) 
directed exclusively against components of the dialysate is not produced by 
hyposensitization treatment with the whole aqueous extract. Rather, any increase 
in reagin concentration caused by hyposensitization is considered to be the result 
of a rise in the concentration of reagin (s) already being produced by the allergic 
individual. 
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