
Studies of reagins to Q gliadin in a 
patient with wheat hypersensitivity 

,Scrli,rn from a markedly wheat-sensitive pat&t was stdica nncl found to contain 
n 1Ggh titer of reaginic antibody. l’his is beZi,eucd to represent a major pathogr:nc%c: 
mechanism in the subject’s allergy. Of particular i&crest was tlke p&hag that P-h- 
sites responded to both oral and irhadermal challenge. In terms of potency, a-gli,adin 
nppeard to bc the important allergen as dettrmiried by the u~heal and flnre it dicitctl 
nna by its ability to neutralize reagin in vitro. Skin-sensitising antibodies elutctl 
fro,m DEAE-Bephdex showed heterogeneity in molcculnr clvugc, as wclI ns’ variabilit?y ‘_ I)! ability to fix to hllman skin. 

T here is little question about the importance of reaginic antibodies in atopic 
tlisease. By definition, reagins are passively t,ransfcrable, heat-labile antibodies 
\vhich fix to the skin and lead to a whea.1 and crythema reaction on cha.llengc 
with specific allergen. Over the last several years, many studies have been done 
in an effort to characterize skin-sensitizing antibodies, bnt relatively little has 
been written about reagins to food proteins. In this study n-e report on a SWUJH 

having a reagin titer of 1 :lO,OOO to wheat cu-gliadin by P-K testing. The subjecxl 
n-as a 16-year-old boy who had severe gastrointestinal and pulmonary sympt,oms 
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 electrophoresistl 
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 concentration 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 ,U Millipore filters in 
Swinney adapters. 

Preparation of antisera 

Antisera against human IgG, 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 

Oudiqa 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- 
la.ry 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 described technique2 with Plexiglas matrices and specific im- 
munoglobulin reference lines permitted an approximate quantitation of immuno- 
globulins in concentrations as low as 1 ,ug per milliliter of IgG, IgA, or IgD and 
5 pg per milliliter of IgM. 

Immunoelectrophoresis. Immunoelectrophoresis was carried out on micro- 
scopic slides by a modification of Scheidegger’s technique3 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, cY-gliadin, or /3-gliadin in order to determine their relative 

“Nutritional Biochmicals Corporation, Cleveland, Ohio. 
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potency. One site was challenged 3 times with 0.2 pg of ol-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 wbicb 
the sensitized site would still respond. 

Neutralization 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 gliadin in 
various concentrations. 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 4O (1. overnight, the mixtures wf’r(* 
centrifuged at 10,000 r.p.m. for 30 minutes, Supernatant fluids were rtmovtXcL 
sterilized by filtration, and used for passive-transfer studies. Sensitized sites 
were challenged with 0.2 pg of cr-gliadin to observe if reagin neutralization hacl 
taken place. 

Fractionation with ammonium sulfate 

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

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 :lO serum were dialyzed for a 24 hour period against 
O.lM buffers of the following pH values: 2.2, 4.5, 7.4, 10, and 11. After the pry- 
scribed exposure, the samples were dialyzed against O.lM sodium phosphate, pH 
7.4, and tested for P-K activity by intradermal challenge with 0.02 pg of w 
gliadin. 

Hea.t. 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 56O C. One aliquot part was removed after one haul 
and one after 4 hours at each temperature and was subsequentIy tested for 
reaginic activity. 

ZMercaptoethanoZ (2-i&%‘). An aliquot part of reaginic serum was mixed 
with 2-ME to make a 1 :lO serum dilution with a final concentration of 0. IM 
2-ME and was left at room temperature for 4 hours in a nitrogen atmosphcrct 
to attain maximum reduction. The sample was not alkylated but was exhaus- 
tively dialyzed against several changes of O.lBI tris-HCl buffer, pH 8.0, and 
tested for the presence of reagins by intradermal challenge with a-gliadin. 2\ 
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sample treated in the same manner but without exposure to 2-ME served as a 
control. 

Gel filtration 

Gel filtration was carried out by applying 2 ml. of serum in O.lM sodium 
phosphate buffer, pH 7.4, to a 100 x2.5 cm. column of Sepha&x G-200* in the 
same buffer with the use of upward flow. Ten milliliter samples were collected 
and protein content monitored by reading absorption at 280 my 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 ,ug cu-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 cm. glass column was packed by gravity with DEAE-Sephadex 
A-50* equilibrated with O.OlM 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, i.e., 0.01, 0.03, and O.IM, 
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 concentrated 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 O.OlM 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 described. The tech- 
nique of elution, P-K testing of protein pools, and immunoglobulin determina- 
tions were as already described. 

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 circulat- 
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 I/’ to 1 slice of bread, and in other experiments antigenic chal- 
lenge was made by the intradermal roube with 0.02 ml. of a solution of either 
alpha, beta, or whole gliadin administered with a tuberculin syringe. Reactions 



were recorded a.s a P-K score, defined as one half the mean diameter of the, 
crythema plus the diameter of the wheal in centimeters (E,E + W) This methot 
recognizes the contribution of both erythema and wheal to the skin mdions hl~f 

imparts a double importance to the wheal. &ladings ww taken at. 15 minntcss 
and 30 minutes if challenge was intradermal and at, 30 minlite intervals I’OY :I 
hours if cha!lcnge was by the oral route. 

Tanned-cell hemagglutination 

Tanned-cell hemagglutination was carried out with the use of a moclificatiol~ 
of the tcehniquc described by Boyden.” Sheep red blood ~11s (R.B.C.) snsgenit~l 
in Alsevclr’s solution were centrifuged at 1,500 r.p.m. for 10 minutes and 1-1~11 
washed 3 times with normal saline. The packed R.B.(!. were then diluted 1 :fN 
with normal saline and allowed to incubate at 37O C. Sor 10 minutes with tan&: 
acid in a dilut,ion of 1:20,000 w/v. The cells were then washed, centrifuged, ant1 
resuspended in phosphate-buffered saline, pI1 7.4. The sensitizing allergen WZIS 
a-gliadin, ant1 after trying several concentrations it was found that 0.1 nlg. 01 
;~llcrpcn clissolvtd in 1 ml. solution and adtltd to 3.1 ml. of suspended R.B.( ‘. 
gave optimal results. The mixture of cells and allrrgen was allowed to incnbat(~ 
at, XT0 (‘. for 15 minutes. The coat,ed cells were then centrifuged, washetl with 
O~IC per cent normal rabbit, serum in saline, and rcsuspcndctl in 6 ml. of the s;t UI( 
solut.ion. Serial twofold dilutions of either whole serum or conccntratc~ 1 chrouintc )- 
graphic strum fract,ions were made starting from an initial conc~entratinn (Ii 
1 :%I. To 1 ml. in each tube was added 0.1 ml. of the 2.5 per cent suspt~nsion 111’ 
scnsitizctl ~11s. The tubes were agitated and allow~l to sit overnight ;It WOIII 
temperature. The rcwlts were read the nest nlorning ant1 the cntl point ~c~r~l~~~l 
ils t tic highest dilution to show unequivocal l~ornagglutinnl ion. 

RESULTS 

Allergen specificity 

JVhen sites sensitized with 150 reaginic serum were (‘lli~ll~Il~~t1 with 0.Z 
keg alpha, bctn, or whole gliadin, only a-gliadin produced a significant rcinct ion 
(I’-I< SCOW, 2.5, Fig. 1, 11). A tenfold greater amount of eithrr whole gliatlin 
or beta gliadin was required to elicit a wheal and flare reaction, and t ho I’-K 
scores were only 1.4 and 1.7, respectively. In addition, a rcaginic site was cllill- 
lenget repeatedly with cu-gliadin until there was no further ~~ponsc. ,1fter all 
reaction had subsided, the site was challenged with whole gliadin am1 lntcr with 
oral wheat. Xo further wheal and flare reaction was elicited by cithcbr, suggc’st- 
ing that, cr-gliadin caused the reactions seen and that there was contamina,tioli 

of the ,8-pliadin preparation used with n-gliadin. In fact, it was dcmonstratjctl in 
a. previous report that such contamination does exist.” 

Reagin neutralization in vitro 

The results of rea.gin neutralization with whole gliadin, Lu-gliadin, and ,& 
gliadin are shown in Fig. 1, B. A site sensitized with 0.02 ml. of 1:X SWIIITI, t.o 

which 0.2 pg of a-gliadin had been added, showed no rcsponsc on sltbscqucnt 
challenge with 0.2 pg of a-gliadin, indicatin, 0 that reagin neutralization had 
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P-K reactions traced on transparent film 20 minutes after challenge with antigen. 8, Sites 1 
to p1 were sensitized with serum diluted 1:50 and Site 4 was an unsensitized control site. 
Challenges were as follows: (1) 2 gg whole gliadin; (2) 2 pg /3-gliadin; (3) 0.2 pg cu-gliadin; 
(4) 0.2 pg cu-gliadin. B, Sites 5 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 eg of cu-gliadin. 
Antigens were mixed with the sera as follows: (5) 0.2 pg cu-gliadin; (6) 0.2 ue whole aliadin: 
(7) 0.2 gg ,8-gliadin. 

Fig. 2 Fig. 2 
Sequential fractionation of reaginic serum with ammonium sulfate. Sites were sensitized with 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 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 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. reaginic activity are also present in 3 other fractions. 

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

Ammonium sulfate fractionation 

The bulk of reaginic activity was precipitated from whole serum with 35 
per cent saturated ammonium sulfate followed by dialysis against O.lM phos- 
phate, pH 7.4. This fraction contained IgG in high concentration, but IgA, 



IgM, and IgD were also detectable in small amounts. A P-K score of 3.‘i CIIL 

was recorded 90 minutes after a site sensitized with a I :I00 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:lO and exposed for a 24 hour period to O.lM buffers of dif- 
ferent pH values retained their ability to respond with wheal and flare to anti- 
genie 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 es-, 
treme pH values. The sample exposed to pH 2.2 retained no reaginic act.ivity. 

Reaginic activity was heat labile and disappeared completely after exposut’c 
to 56“ c1. for one hour. 

The effect of O.lM 2mercaptoethanol on the reaginic activity was appreciable 
since a sample exposed for 4 hours lost all activity; whereas a control samph 
treated in an identical manner, except for the omission of mercaptoethanol, rc- 
t.ained full activity. 

Gel filtration 

The three usual effluent peaks were obtained 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 

- OPTICAL DENSITY 
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EFFLUENT (ml) 

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 cy-gliadin. 
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Fig. 4 
Chromatographic study of 3 ml. of whole reaginio serum applied to DEAE-Sephadex A-50. 
Stepwise elution was carried out with sodium phosphate buffer, pH 8.0. Aliquot parts from 
unconcentrated 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 concentration l/300 that 
of whole serum, gave a 2.7 cm. P-K score on challenge, compared with a simul- 
taneous score of 2.5 cm. with the use of a 1:50 serum dilution in the same test 
subject. The concentrated pools with the most skin-sensitizing activity contained 
both IgA and IgG but no IgM 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 O.lM phosphate 
buffer. Concentrated samples from this area contained IgG, 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 01- 
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DEAE-Sephadex A-50 chromatography of 15 ml. whole rcaginic serum precipitatrd mrilh 40 
per cent ammonium sulfate. Stepwise eIution was carried out wit.11 sodium phosphate buffer, 
pH 8.0. Aliquot parts of pooled fractions were analyzed for immunoglohulin content :1n<1 
tested for P-K activity by intradermal challenge with wglindin antigen. 

gliadin were eluted from the column earlier than rcagins and wire in a. fral,- 
tion in which only IgG was detectable. 

When 15 ml. of whole serum was precipitated with 40 per cent arnmoniuu~ 
sulfate and applied to a second column, reagins w\‘rr(’ clluted at 3 separate points 
on the chromatogram as demonstrated by passive-transfer studies (Fig. 5). The 
early peak of P-K activity was associated with detectable IgG only, whcrcas 
rcagin-cont,aining fractions rluted later contained TgG, TgSA, I$vI: ant1 1~1). 

Precipitating and hemagglutinating antibodies to gliadin 

Fig. 6 shows an Ouchterlony study comparing precipitating antibodies in the 
sera of 3 patient,s with gliadin-induced celiac disease with those of the whcat- 
sensitive subject reported herein. Previous work has dcmonstrat,ed antibodies to 

one constituent of gliadin in about 40 per cent of celiac subjects, as detected 
by gel diffusion.” In the present study, a prccipitin line formed opposite the 3 
c&c scya in a reaction of identity. Two lines of a different identity fol*mcbd 
between the wheat-sensitive serum and Ihc allergen, which indicates fhat, t IJC 
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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 8, Normal sera; 3, wheat-sensitive 
reagin-containing serum; 4, 5, and 6, selected celiac sera with precipitins 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 cu-gliadin, no precipi- 
tins could be demonstrated in the reaginic serum when either purified (Y- or 
/3-gliadin was used as the allergen, The precipitins in the reaginic serum were 
therefore clearly directed to different antigenic molecules than the precipitins 
of the celiac subjects and presumably to allergens not present in cu-gliadin, 
although the possibility has not been ruled out that certain cr-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 cr-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, its was indicated previously, 
was eluted at a point on the chromatogram distinct 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 labora.tor- 
studies of skin-sensitizing antibody have been carried out with the use of Vera 
from subjects with inhalant allergy. Studies on wheat sensitivity have bc~ll 
particularly infrequent. 

Early workers6 suggested that reagins could be removed from serum 1~ 
selective precipitation of IgA, but subsequent work has shown the situation to 
he more complex. 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,8 suggesting that perhaps more than one 
type of antib’ody was involved. In some studies, skin-sensitizing antibody \ViIS 
found in chromatographic fractions which appeared to contain only lgc:.!‘, I” 
Recently Ishizaka and associates I1 described a new class of antibody possessing 

skin-fixing properties and showed that reaginic act,ioity was greatly diminished 
by specific precipitation of the new immunoglobulin with rabbit antiserum. Th(, 
immunoglobulin, called IgE, has y1 mobility on elcct,rophoresis, is CO~~POS(>~ 01 
heavy chains and either kappa or lambda light chains, and has an 8S sedimcXnt.il- 
tion c0efficient.l” It has been reported to passively sensitize monkey ileum’” :tll(i 
to sensitize monkey skin for passive cutaneous anaphylasis.’ ’ 

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 allcrgcn 
present in cu-gliadin preparations. This allergen is implicated because a-gliadin 
elicited a wheal and flare reaction in the smallest amounts in P-K recipients anti 
had the ability to neutralize reagin in vitro. One aspect of this situation which 
differs from inhalant atopy is that P-K sites responded t,o either oral or intra- 
dermal challenge. A wheal and flare could bc anticipated 60 to 120 minutrs 
after oral challenge, the delay presumably representin, 0 the time requirtd f’tri 
antigenic material to be absorbed from the gastrointestinal tract and to nrriycs 
at the sensitized site via the bloodstream. The oral route appears to providr :I 
slow but more or less continuing supply of antigen, resulting in a prolonge(l 
wheal and flare response, while a typical, ra.pid, short-lived reaction was OL 
tained on direct intradermal challenge. 

Of interest was the fact that reagins were eluted from one DEAE-Sephatles 
column with buffers of three different ionic strengths in three separate aross 
of the chromatogram. This finding suggests the heterogenous nature of skin- 
sensitizing antibody in agreement wit.h other workers.g, I”. Ii Furthermore, whc~il 
testing the serum fractions on different volunterrs, most, of the samples gw\ (3 
comparable P-K scores on challenge, but several repeatedly ga.se positive IY’- 
sponses in only certain volunteers. This finding could conceivably be explainctl 
on t,he basis of a slightly lower concentration of reagin in these fractions asso- 
ciated with an increased skin sensitivity to reagin on t,he part of certain ~0111~ 
teers, or it could represent a heterogeneity of reaginic skin-fixing propcrtics. 
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). 



Table 1. P-K scores using DEAE-Xephadez fractions containing ,reagins to 
cY-gliadi?a 

xoznrity of P-E scores* 
Fraction No. dz~ting bufler Y. n. G. 19. E. L. 

7 0.03 1.6 1.6 
8 0.03 2 

1: 0.03 0.1 l:o 1.3 

2.6 1.8 

0 0 1.0 1.0 
11 0.1 0 0 0 
12 0.1 2.0 3.0 2.1 
13 0.1 2.0 2.5 2.0 
14 0.1 0 0 0 
15 1.3 0 0 
16 1.3 

:‘O 
0 0 

17 1.3 1:3 0 0 

“Three volunteers, Y. B., G. H., and E. L., were used; scores represent measurements of 
erythema/2 + wheal (in cm.j. 

Recently, Reid and a,ssociates I6 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 reaginic 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 reaginic or in blocking activity. One kind of blocking activity that 
should be considered is the low molecular weight skin-fixing factor recently 
described by Goodfriend and colleagues.17 

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 reagins 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 associa,tion of reagins 
with symptoms is indeed likely to be meaningful, It is of interest t,hat precipitinx 
and hemagglutinins to wheat gliadin were also present in this serum and conceiv- 
ably could have played some role in the pathogcnesis 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 subject 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 systemic symptoms. Neither of the volunteers 



Itad these symptoms previously, nor did either have a history of atopic disease. 
Since 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 
rcagin, which may have been absorbed from the local site and later become fiwtI 
10 respiratory epithelium, or to the effects of rncdiators released locally pl’Oclll(~- 

ing a subsequent effect on’the respiratory tract. 
The pathogenesis of the kind of gliadin sensitivity which this subject. had 

is quite different from the sensitivity to gliadin in celiac ljatients. In the lat,tt:r 
sul)jects rcaginic antibodies are seldom demonstrable, whereas precipitins to :I 
particular constituent of gliadin are rather frequtntl~- encountered.‘h In ccliac 
disease, larger amounts of wheat are generally reclnired to p~oducc s.p~ptolW 
ant1 t,here is an absence of bronchospasm on exposure to airborne whrat flw 1’. 
In addition, the onset, of symptoms following the ingestion of allergen is l(‘SS 
piwipitous than was the case with this subject, whew thcl fwding of solut~ions 
containing as little as 5 mg. of wheat flour prodnc(~l a sensation of nausw I’o- 
lowed almost immediately by propulsive enwsis. Indeed, the question as to 
whether or not immunologic mechanisms are of pathogen& significanw in 
celiac disease is far from settled and beckons new investigatire approachw 

Recently, the presence of precipitins to food subst;~nces has been tlcmou- 
strated in the stools of children with a variety of clinical manifestations ol’ J’ooci 
illtolerance, including gastrointestinal blood loss, allemia, diarrhea, anct failure: 
to thrivc.1”-21 Similar antibodies could not be dctectcd in the scra of the ljatiwts. 
The potential diagnostic significance of t,hesc findings lmame a~)pi~rcllt when 
the offencling foods were eliminated from the diet. and clinical symptoms al~ietl. 
1 ~iifortunately at the time of this study, neither the scwct~ions nor the stool i’roni 

t’lie subject reported in this paper was examined for antibocly content. IIoW5YV, 
tlctcvminat.ions of this nature may well be in order for this patient as -well :I‘: 
others with clinical manifestations of food intolerance 01’ allergy. HJ- lrse oi! 
radioimmunodiffusion and labeled food allergcq antilwlics of any of 1111: fi\-ca 
imrnunnplobulin classes may now be identified providing spc4fic ant iscra :I 7*(’ ill 
hand. It is likely that helpful information will result -from clnantitativc stlI(I icw 
of the antibodies belonging to each ir~unm~oplol)ulin class, and prcl imirlar;! 
studies in this laboratory suggest that interestin, 0’ cwiwlat ions do indeed esist. 

The authors are indebted to Mrs. Gillian Hague and Mr. Youssef 13ehclak for 1 cvlnii**::i 
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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 communication” 
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. 


