Studies of reagins to « gliadin in a
patient with wheat hypersensitivity
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Serum from o markedly wheat-sensitive patient was studied and found to confain
a high titer of reaginic antibody. This is belicved to represent a major pathogenetic
mechanism in the subject’s allergy. Of particular interest was the finding that P-K
sites responded to both oral and intradermal challenge. In terms of potency, a-gliadin
appeared to be the important allergen as detcrmined by the wheal and flare it clicited
and by its ability to neulralize reagin in wvitro. Skin-sensitizing antvbodies eluted
from DEAE-Sephadex showed hcterogencity in molecular charge, as well as variability
in ability to fix to human skin.

here is little question about the importance of reaginic antibodies in atopie
disease. By definition, reagins are passively transferable, heat-labile antibodies
which fix to the skin and lead to a wheal and erythema reaction on challenge
with specific allergen. Over the last several years, many studies have been donc
in an effort to characterize skin-sensitizing antibodies, but relatively little has
been written about reaging to food proteins. In this study we report on a serum
having a reagin titer of 1:10,000 to wheat a-gliadin by P-K testing. The subject
was a 16-year-old boy who had severe gastrointestinal and pulmonary symptoms
upon exposure to wheat. The studies document certain characteristics of one
kind of food sensitivity.
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MATERIALS AND METHODS
Preparation of allergens

Whole gliadin* and gliadin fractions isolated by starch-gel electrophoresist?
were used as allergens in this study. One milligram of each allergen was dis-
solved in 10 ml. of normal saline to make an initial eoncentration of 0.1 mg. per
milliliter, Serial tenfold dilutions were made from the initial concentration, and
the solutions were sterilized by passage through 0.22 p Millipore filters in
Swinney adapters.

Preparation of antisera

Antisera against human Ig@®, IgA, IgM, and IgD were prepared by immuniz-
ing rabbits with 5 to 15 mg. of isolated human myeloma or macroglobulinemia
proteins emulsified in complete Freund’s adjuvant. Three weeks after the initial
dose, the rabbits were given a booster injection which was repeated at 2 month
intervals thereafter to maintain the antibody titer. Bleedings were performed at
appproximately 10 day intervals, beginning after the booster injection. Antisera
were made specific for a given immunoglobulin heavy chain by absorption with
kappa and lambda light chains and appropriate immunoglobulins of the other
major classes. Specificity was established by Ouchterlony analyses and immuno-
electrophoresis.

Gel-diffusion techniques

Oudin tubes. Specific antisera to human immunoglobulin heavy chains were
mixed in appropriate concentration with agar at 55° C. and placed in capillary
tubes. A sample to be tested for immunoglobulin content was placed in a capil-
lary tube of smaller diameter which was then inserted into the larger tube, the
sample being overlaid onto the antiserum-containing agar. Eighteen hours later,
the distance of migration of the specific precipitate line from the gel interface
was read in tenths of a millimeter, and the results were converted to milligrams
per cent with the use of a graph prepared from the values of standard sera
of known immunoglobulin content tested at the same time.

Ouchterlony analysis. This was carried out on microscopic slides with reser-
voirs 2 mm. in diameter and 4 mm. center to center for routine analyses. A
second previously deseribed technique® with plexiglas matrices and specific im-
munoglobulin reference lines permitted an approximate quantitation of immuno-
globulins in concentrations as low as 1 pg per milliliter of IgG, IgA, or IgD and
5 pg per milliliter of IgM.

Immunoelectrophoresis. Immunoelectrophoresis was carried out on miero-
scopic slides by a modification of Scheidegger’s technique® with the use of
National Instrument Company apparatus.

Determination of allergen specificity

Sites sensitized with 1:50 reaginic serum were challenged with 0.02, 0.2, or
2 pg of whole gliadin, a-gliadin, or B-gliadin in order to determine their relative

*Nutritional Biochmicals Corporation, Cleveland, Ohio.
tCourtesy of Dr. A. C. Beckwith, United States Department of Agriculture, Northern
Utilization Research Division, Peoria, 11l
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poteney. One site was challenged 3 times with 0.2 pg of «-gliadin until there was
no further response to that allergen. After all reaction had subsided, the same
site was challenged with whole gliadin and finally with oral wheat in order to
determine if either of these contained allergens, other than a-gliadin, to which
the sensitized site would still respond.

Nevtralization of reaginic serum
with gliadin allergen

Whole reaginic serum was diluted 1:5 with normal saline, and 0.1 ml. ali-
quot parts were mixed with an equal volume of alpha, beta, or whole ghadin in
various eoncentrations. The mixtures were allowed to stand at room temperature
for 30 minutes and then were diluted with normal saline to make a final serum
concentration of 1:50. After standing at 4° (. overnight, the mixtures were
centrifuged at 10,000 r.p.m. for 30 minutes. Supernatant fluids were removed,
sterilized by filtration, and used for passive-transfer studies. Sensitized sites
were challenged with 0.2 ug of e-gliadin to observe if reagin neutralization hadl
taken place.

Fractionation with ammonium sulfate

Five milliliters of reaginic serum was diluted with an equal amount of 0.1M
sodium phosphate buffer, pH 7.4, and proteins were precipitated in sequence
by adding ammonium sulfate in stages to obtain the following concentrations:
20 per eent, 35 per cent, 45 per cent, and 55 per cent. Precipitates obtained after
each addition of ammonium sulfate were washed with a fresh solution of am-
monium sulfate of the appropriate concentration, and then each precipitate was
dissolved in 0.5 ml. of normal saline. The resulting solutions were dialyzed
against phosphate buffer and tested for immunoglobulin content. Reaginic activ-
ity was assayed after diluting each fraction 1:100.

Effects of pH, heat, and 2-mercaptoethanol

pH. In order to determine the effect of pH upon skin-sensitizing activity,
1 ml. aliquot parts of 1:10 serum were dialyzed for a 24 hour period against
0.1M buffers of the following pH values: 2.2, 4.5, 7.4, 10, and 11. After the pre-
seribed exposure, the samples were dialyzed against 0.1M sodium phosphate, pH
7.4, and tested for P-K activity by intradermal challenge with 0.02 pg of a-
gliadin.

Heat. The effect of heat on skin-sensitizing activity was studied by placing
duplicate 0.4 ml. aliquot parts of whole serum diluted 1:5 in constant-temper-
ature water baths at 52 and 56° C. One aliquot part was removed after one hour
and one after 4 hours at each temperature and was subsequently tested for
reaginic activity.

2-Mercaptoethanol (2-ME). An aliquot part of reaginic serum was mixed
with 2-ME to make a 1:10 serum dilution with a final concentration of 0.1M
2-ME and was left at room temperature for 4 hours in a nitrogen atmosphere
to attain maximum reduction. The sample was not alkylated but was exhaus-
tively dialyzed against several changes of 0.1M tris-HCl buffer, pH 8.0, and
tested for the presence of reagins by intradermal challenge with o-gliadin. A
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sample treated in the same manner but without exposure to 2-ME served as a
control.

Gel filtration

(el filtration was carried out by applying 2 ml. of serum in 0.1IM sodium
phosphate buffer, pH 7.4, to a 100 x2.5 em. column of Sephadex (-200* in the
same buffer with the use of upward flow. Ten milliliter samples were eollected
and protein content monitored by reading absorption at 280 mpu on a Beckman
DU Spectrophotometer. Aliquots from several parts of each protein peak were
sterilized by Millipore filtration and tested for P-K activity by challenge with
0.02 pg a-gliadin, intradermally. The ascending and descending portions of each
protein peak were then pooled and concentrated to 2 ml. by pervaporation and
were analyzed for immunoglobulin content.

Column chromatography

A 34 x 2 em. glass column was packed by gravity with DEAE-Sephadex
A-50* equilibrated with 0.01M sodium phosphate buffer, pH 8.0. Three milliliters
of whole serum was dialyzed against the buffer used for equilibration and then
applied to the column. Stepwise elution was carried out with the use of sodium
phosphate buffer, pH 8.0, of increasing molarity, ie., 0.01, 0.03, and 0.1M,
after which 1.5M NaCl was added to elute the remaining proteins. Several
aliquot parts from each protein peak were tested for P-K activity. Pools were
then made and conecentrated to 3 ml. with an Amicon ultrafiltration apparatus.
Concentrated samples were analyzed for immunoglobulin content. A second
chromatographic study was carried out with 15 ml. of serum fractionated by
precipitation with 40 per cent saturated ammonium sulfate. The precipitated
protein was redissolved in normal saline and dialyzed against 0.01M sodium
phosphate, pH 8.0. Ten milliliters of solution (360 mg. of protein) was applied
to a column of DEAE-Sephadex similar to the one already deseribed. The tech-
nique of elution, P-K testing of protein pools, and immunoglobulin determina-
tions were as already deseribed.

Passive-transfer studies

Prausnitz-Kiistner (P-K) studies were performed on subjects who had been
on a wheat-free diet for 3 or more days prior to testing. Wheat had to be elimi-
nated from the diet to minimize the neutralization of sensitized sites by eirculat-
ing dietary gliadin allergen. Either diluted whole serum or chromatographic frac-
tions of serum, 0.02 ml.,, were injected intradermally, and 6 hours later the sites
were challenged. The 6 hour interval was selected for convenience since reactions
of similar intensity could be obtained at 6 hours or at the customary 24 to
48 hours following passive transfer. In some studies the allergen was admin-
istered orally as 14 to 1 slice of bread, and in other experiments antigenic chal-
lenge was made by the intradermal route with 0.02 ml of a solution of either
alpha, beta, or whole gliadin administered with a tuberculin syringe. Reactions

*Pharmacia, Uppsala, Sweden.
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were recorded as a P-K score, defined as one half the mean diameter of the
erythema plus the diameter of the wheal in centimeters (/2 + W). This method
reeognizes the contribution of both erythema and wheal to the skin reactions but
imparts a double importance to the wheal. Readings were taken at 15 minutes
and 30 minutes if challenge was intradermal and at 30 minute intervals for 4
hours if challenge was by the oral route.

Tanned-cell hemagglutination

Tunned-cell hemagglutination was carried out with the use of a modification
of the technigque deseribed by Boyden.* Sheep red blood cells (RB.C.) suspended
in Alsever’s solution were eentrifuged at 1,500 r.p.m. for 10 minutes and then
washed 3 times with normal saline. The packed R.B.C\. were then diluted 1:60
with normal saline and allowed to incubate at 37° C. for 10 minutes with tannie
aeid in a dilution of 1:20,000 w/v. The cells were then washed, centrifuged, and
resuspended in phosphate-buffered saline, pII 7.4. The sensitizing allergen was
a-gliadin, and after trying several concentrations it was found that 0.1 mg. of
allergen dissolved in 1 ml solution and added to 11 ml of suspended R.B.C.
gave optimal results. The mixture of cells and allergen was allowed to ineubate
at 37° (. for 15 minutes. The eoated cells were then centrifuged, washed with
one per cent normal rabbit serum in saline, and resuspended in 6 ml. of the samc
sotution. Serial twofold dilutions of either whole serum or eoneentrated chromato-
graphie serum fractions were made starting from an initial concentration of
1:20. To 1 ml. in each tube was added 0.1 ml. of the 2.5 per cent suspension of
sensitized ecells. The tubes were agitated and allowed to sit overnight at room
temperature. The results were read the next morning and the end point recorded
as the highest dilution to show unequivoeal hemagglutination.

RESULTS
Allergen specificity

When sites sensitized with 1:50 reaginic serum were challenged with 0.2
pg alpha, beta, or whole gliadin, only e-gliadin produced a significant reaction
(P-K score, 2.5, Fig. 1, 4). A tenfold greater amount of either whole gliadin
or beta gliadin was required to elicit a wheal and flare reaction, and the P-K
scores were only 1.4 and 1.7, respeetively. In addition, a reaginie site was chal-
lenged repeatedly with a-gliadin until there was no further response. After all
reaction had subsided, the site was challenged with whole gliadin and later with
oral wheat. No further wheal and flare reaction was elicited by either, snggest-
ing that e-gliadin caused the reactions seen and that there was contamination
of the B-gliadin preparation used with a-gliadin. In fact, it was demonstrated in
a previous report that such econtamination does exist.™

Reagin neutralization in viiro

The results of reagin neutralization with whole gliadin, a-gliadin, and 8-
gliadin are shown in Fig. 1, B. A site sensitized with 0.02 ml. of 1:50 serum, to
which 0.2 pg of e-gliadin had been added, showed no response on subsequent
challenge with 0.2 pg of a-gliadin, indicating that reagin neutralization had
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P-K reactions traced on transparent film 20 minutes after challenge with antigen. 4, Sites 1
to & were sensitized with serum diluted 1:50 and Site 4 was an unsensitized control site.
Challenges were as follows: (1) 2 ug whole gliadin; (2) 2 ug B-gliadin; (8) 0.2 pg a-gliadin;
(4) 0.2 pg a-gliadin. B, Sites § to 7 were sensitized with 0.02 ml. aliquot parts of 1:50 serum
which had been preincubated with antigen and then challenged with 0.2 ug of a-gliadin.
Antigens were mixed with the sera as follows: (§) 0.2 ug a-gliadin; (6) 0.2 pg whole gliadin;
(7) 0.2 yg B-gliadin.

PK SCORE (cm)

Fig. 2

Sequential fractionation of reaginic serum with ammonium sulfate. Sites were sensitized with
0.02 ml. of each fraction and were challenged by oral ingestion of wheat. It can be seen that
most of the reaginic activity is salted out by 35 per cent ammonium sulfate, but traces of
reaginic activity are also present in 3 other fractions.

taken place. The same quantity of whole gliadin or B-gliadin added to a similar
serum. dilution failed to inhibit the wheal and flare response.

Ammonium sulfate fractionation

The bulk of reaginie activity was precipitated from whole serum with 35
per cent saturated ammonium sulfate followed by dialysis against 0.1M phos-
phate, pH 7.4. This fraction contained IgG in high concentration, but IgA,
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IgM, and IgD were also detectable in small amounts. A P-K score of 3.7 em.
was recorded 90 minutes after a site sensitized with a 1:100 dilution of this
fraction was challenged by oral ingestion of wheat (Fig. 2),

Effect of pH, heat, and reduction on reaginic activity

Sera diluted 1:10 and exposed for a 24 hour period to 0.1M buffers of dif-
ferent pH values retained their ability to respond with wheal and flare to anti-
genic challenge after exposure to pH values ranging from 4.5 to 10 and sub-
sequent return to neutrality, There was increasing loss of activity at more ex-
treme pH values. The sample exposed to pH 2.2 retained no reaginic activity.

Reaginie activity was heat labile and disappeared completely after exposure
to 56° C. for one hour.

The effect of 0.1M 2-mercaptoethanol on the reaginic activity was appreciable
since a sample exposed for 4 hours lost all activity; whereas a control sample
treated in an identical manner, except for the omission of mercaptoethanol, re-
tained full activity.

Gel filtration

The three usual effluent peaks were ohtained by filtration of whole serum
on Sephadex G-200 (Fig. 3). IgM was located in the first peak, and IgA and
IgG were located in the second. Representative effiuent samples tested for P-K ac-
tivity showed the bulk of the reagins to be between the first two peaks. The most
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Fig. 3

Gel filtration of 2 ml. whole reaginic serum with the use of Sephadex G-200. The distribution
of reagins was studied by sensitizing skin sites with unconcentrated effluent from individual
tubes. Challenge was with intradermal a-gliadin.
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Fig. 4

Chromatographic study of 3 ml. of whole reaginic serum applied to DEAE-Sephadex A-50.
Stepwise elution was carried out with sodium phosphate buffer, pH 8.0. Aliquot parts from
unconeentrated pooled fractions were tested for P-K activity by intradermal challenge with
a-gliadin antigen. The immunoglobulin content and hemagglutination titer of the fractions
after concentration are shown.

active aliquot part from this area, having a protein coneentration 1/300 that
of whole serum, gave a 2.7 em. P-K score on challenge, compared with a simul-
taneous score of 2.5 em. with the use of a 1:50 serum dilution in the same test
subject. The eoncentrated pools with the most skin-sensitizing activity contained
both TgA and IgG but no TgM or IgD.

Column chromatography with DEAE-Sephadex A-50

The elution pattern of whole serum from DEAE-Sephadex is shown in Fig.
4. Reagins were detected in a single protein peak eluted with 0.1M phosphate
buffer. Concentrated samples from this area contained IgQ, IgA, and IgD. In
this experiment in which only 3 ml. of serum was used, reagins too dilute to
detect by P-K testing may have been present elsewhere. Hemagglutinins to a-
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DEAE-Sephadex A-50 chromatography of 15 ml. whole reaginic serum precipitated with 40
per cent ammonium sulfate, Stepwise elution was carried out with sodium phosphate buffer,
pH 8.0. Aliquot parts of pooled fractions were analyzed for immunoglobulin content and
tested for P-K activity by intradermal challenge with a-gliadin antigen.
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gliadin were eluted from the column earlier than reagins and were in a frae-
tion in which only Ig(¥ was detectable.

When 15 ml. of whole serum was preeipitated with 40 per cent ammonium
sulfate and applied to a second column, reagins were eluted at 3 separate points
on the ehromatogram as demonstrated by passive-transfer studies (Fig. 5). The
early peak of P-K activity was associated with detectable IgG only, whereas
reagin-containing fractions eluted later contained Igli, IgA, IgM, and IgD.

Precipitating and hemagglutinating antibodies to gliadin

Fig. 6 shows an Ouchterlony study comparing precipitating antibodies in the
sera of 3 patients with gliadin-induced celiac disease with those of the wheat-
sensitive subject reported herein, Previous work has demonstrated antibodies 1o
one constituent of gliadin in about 40 per cent of celiac subjects, as detected
by gel diffusion.” In the present study, a precipitin line formed opposite the 3
celiae sera in a reaction of identity. Two lines of a different identity formed
between the wheat-sensitive serum and the allergen, which indieates that the
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Fig. 6

Ouchterlony analysis comparing precipitating antibodies to gliadin in three celiac sera with
those in the wheat-sensitive serum reported here. 1 and 2, Normal sera; 3, wheat-sensitive
reagin-containing serum; 4, 5, and 6, selected celiac sera with precipiting to gliadin but no
reagins; 7, crude gliadin (1 mg. per milliliter),

precipitins in the reaginic serum were directed against different allergens in the
crude gliadin preparation. Whereas the precipitins of the celiac subjects were
directed toward antigenic specificities present in purified e-gliadin, no precipi-
tins could be demonstrated in the reaginic serum when either purified - or
B-gliadin was used as the allergen. The precipitins in the reaginic serum were
therefore clearly directed to different antigenic molecules than the precipiting
of the celiac subjects and presumably to allergens not present in «-gliadin,
although the possibility has not been ruled out that certain e-gliadin constituents
were masked or denatured by the conditions used for purification of the crude
gliadin.

Whole serum was found to have hemagglutinating antibodies to e-gliadin
in a titer of 1:320. Three sera from volunteers with no history of wheat intoler-
ance were selected as controls, and all three had negative results at 1:20 and
greater dilutions. Examination of DEAE-Sephadex fractions of whole serum
for hemagglutination titer revealed activity in one sample. This fraction con-
tained only IgG by immunoelectrophoresis and, as was indicated previously,
was eluted at a point on the chromatogram distinet from the reagins.

DISCUSSION

Reagins to food proteins have been known since the early studies of fish
hypersensitivity by Prausnitz and Kiistner. Because high reagin titers are some-
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what unusual in food allergy and since dietary exposure to allergen in P-K
recipients may complicate interpretation of results, most of the recent laboratory
studies of skin-sensitizing antibody have been carried out with the use of sera
from subjects with inhalant allergy. Studies on wheat sensitivity have been
particularly infrequent.

Early workers® suggested that reagins could be removed from serum by
selective precipitation of IgA, but subsequent work has shown the situation to
be more eomplex. A serum was reported to contain reaginic antibodies but no
detectable IgA.” Later, reagins were shown to have a heterogenous distribution
on DEAE-Sephadex chromatography,® suggesting that perhaps more than one
type of antibody was involved. In some studies, skin-sensitizing antibody was
found in chromatographic fractions which appeared to contain only lgG. ™
Recently Ishizaka and associates' described a new class of antibody possessing
skin-fixing properties and showed that reaginie activity was greatly diminished
by specifie precipitation of the new immunoglobulin with rabbit antiserum. The
immunoglobulin, called IgE, has vy, mobility on electrophoresis, is composed of
heavy chains and either kappa or lambda light chains, and has an 83 sedimenta-
tion coefficient.’? Tt has been reported to passively sensitize monkey ileum'* and
to sensitize monkey skin for passive cutaneous anaphylaxis.™

The findings of the current study indicate that reagins were present in this
wheat-sensitive subject in high titer and were directed to a purified food allergen
present in e-gliadin preparations. This allergen is implicated because a-gliadin
elicited a wheal and flare reaction in the smallest amounts in P-K recipients and
had the ability to neutralize reagin in vitro. One aspect of this situation which
differs from inhalant atopy is that P-K sites responded to either oral or intra-
dermal challenge. A wheal and flare could be anticipated 60 to 120 minutes
after oral challenge, the delay presumably representing the time required for
antigenic material to be absorbed from the gastrointestinal tract and to arrive
at the sensitized site via the bloodstream. The oral route appears to provide a
slow but more or less continuing supply of antigen, resulting in a prolonged
wheal and flare response, while a typieal, rapid, short-lived reaction was ob-
tained on direct intradermal challenge.

Of interest was the fact that reagins were eluted from one DEARE-Sephadex
column with buffers of three different ionic strengths in three separate areas
of the chromatogram. This finding suggests the heterogenous nature of skin-
sensitizing antibody in agreement with other workers.® ' ** Furthermore, when
testing the serum fractions on different volunteers, most of the samples gave
comparable P-K scores on challenge, hut several repeatedly gave positive re-
sponses in only certain volunteers. This finding could conceivably be explained
on the basis of a slightly lower concentration of reagin in these fractions asso-
ciated with an increased skin sensitivity to reagin on the part of certain volun-
teers, or it could represent a heterogeneity of reaginic skin-fixing properties.
However, many of the fractions induced positive responses of similar magnitude
in the different recipients, and the findings were reproducible. Thus it is possible
that the fractions in question may have contained substances which were inhibi-
tory to P-K reactions when injected into certain recipients (Table I).
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Table I. P-K scores using DEAE-Sephadex fractions contfaining reagins to
a-gliadin

P-K scores*

Molarity of
l G H. (

Fraction No. eluting buffer

7 0.03
8 0.03
9
10
11
12
13
14
15
16
17

*Three volunteers, Y. B.,, G. H., and E. L., were used; scores represent measurements of
erythema/2 + wheal (in cm.).
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Recently, Reid and associates®® have suggested that reagin heterogeneity may
be associated with that portion of the molecule responsible for skin fixation.
These workers found that the skin-sensitizing activity of some fractions could
be blocked by pretreatment of P-K sites with a normal human serum fraction
containing only detectable IgG. However, the P-K activity of other reagin-
containing fractions from the same allergic serum could not be inhibited in like
manner. Our finding that reaginie fractions showed variability in their capacity
to induce skin reactivity in P-K volunteers, some fractions sensitizing only one
recipient and others 2 or 3 different recipients, adds further evidence of hetero-
geneity in reaginie or in blocking activity. One kind of blocking activity that
should be considered is the low molecular weight skin-fixing factor recently
deseribed by Goodfriend and eolleagues.”

The high reagin content of this subject’s serum provides a reasonable expla-
nation for the symptoms he had on exposure to minute amounts of wheat protein.
That the presence of low concentrations of skin-sensitizing antibody does not
correlate with clinical hypersensitivity has been observed frequently. However,
when reaging are present in high titer and when a specific allergen in minute
amounts induces marked symptoms in the patient and strongly positive P-K
reactions in normal recipients of that patient’s serum, the association of reagins
with symptoms is indeed likely to be meaningful. It is of interest that preeipitins
and hemagglutinins to wheat gliadin were also present in this serum and conceiv-
ably could have played some role in the pathogenesis of symptoms, although
demonstration of this is difficult. Additional evidence for the importance of
reagins was provided by 2 volunteers who received serum from this subjeet in
undiluted form for P-K studies and, after challenge with oral wheat, developed
large local wheal and flare reactions which were accompanied by respiratory
symptoms (pronounced rhinorrhea in one subject and bronchospasm in another).
These systemic symptoms disappeared in 2 to 12 hours. At the next subsequent
ingestion of bread, minor local swelling and erythema reactions recurred at the
site of passive transfer without systemie symptoms. Neither of the volunteers
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lad these symptoms previously, nor did either have a history of atopic disease.
Sinee the symptoms were related temporally to a vigorous local reaction at
sensitized sites, it seems reasonable to attribute them to a small amount of wheat
reagin, which may have been absorbed from the loecal site and later become fixed
to respiratory epithelium, or to the effects of mediators released loeally produe-
ing a subsequent effect on the respiratory tract.

The pathogenesis of the kind of gliadin sensitivity which this subjeet had
is quite different from the sensitivity to gliadin in celiac patients. In the latter
subjects reaginie antibodies are seldom demonstrable, whereas precipitins to a
particular eonstituent of gliadin are rather frequently encountered.™ In eeliac
disease, larger amounts of wheat arve generally required to produce symptoms,
and there is an absence of bronchospasm on exposure to airborne wheat flour.
In addition, the onset of symptoms following the ingestion of allergen is less
precipitous than was the case with this subject, where the feeding of solutions
containing as little as 5 mg. of wheat flour produced a sensation of nausea fol-
lowed almost immediately by propulsive emesis. Indeed, the question as to
whether or not immunologic mechanisms arve of pathogenetic signifieance in
celiae disease is far from settled and beckons new investigative approaches.

Recently, the presence of precipiting to food substances has Deen demon-
strated in the stools of children with a variety of ¢linical manifestations of food
intolerance, including gastrointestinal blood loss, anemia, diarrhea, and failure
to thrive.2#1 Similar antibodies could not be deteeted in the sera of the patients.
The potential diagnostic significance of these findings beeame apparent when
the offending foods were eliminated from the diet and clinical symptoms abated.
Unfortunately at the time of this study, neither the secretions nor the stool from
the subject reported in this paper was examined for antibody content. Ilowever,
determinations of this nature may well be in order for this patient as well as
others with elinical manifestations of food intolerance or allergy. By use of
radioimmunodiffusion and labeled food allergens, antibodies of any of the five
immunoglobulin classes may now he identified providing specific antisera are ai
hand. It is likely that helpful information will result from quantitative studies
of the antibodies belonging to each immunoglobulin eclass, and preliminary
studies In this laboratory suggest that interesting correlations do indeed exist.

The authors are indebted to Mrs. Gillian Hague and Mr. Youssef Behelak for technical
assistance.
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Erratum

In the article, “Migratory atelectasis in an asthmatic child following steroid with-

drawal,” by William F. Hughes and Robert E. Reisman, in the “Brief communjcation”
section of the May, 1969, issue of the JOURNAL, Fig. 1, on page 302, should be Fig. 2,
and Fig. 2, on page 303, should be Fig. 1. The legends are correct for the corresponding
corrected figure numbers.



