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Background: English plantain (Plantago lanceolara) weed pollen and psyllium
(Plantago ovata) husk dust are inhalant allergens. Because of the phylogenetic
relationship between these plant species, cross-allergenicity has been a concern.

Objective: The purpose of this study was to investigate the possible
cross-allergenicity of plantain and psyllium.

Methods: Homologous and heterologous crossed immunoelectrophoresis (CIE)
were performed using a commercial English plantain pollen extract and an extract
of psyllium seed embryo. Crossed radioimmunoelectrophoresis (CRIE) was per-
formed using sera from subjects who were RAST positive only to plantain (group
A), RAST positive only to psyllium (group B), RAST positive to both plantain and
psyllium (group C), or RAST negative to both (group D).

Results: All of the group A plantain subjects showed IgE binding to at least one
of the six plantain allergens in homologous plantain CRIEs while only one of the
sera from the group B subjects reacted very weakly to these plantain allergens. In
homologous psyll ium CRIE, all group B subjects showed pronounced IgE
binding to 2 to 7 of the seven psyll ium allergens. Several of the plantain subjects
demonstrated only very weak binding to psyll ium allergens. Heterologous
CRIEs demonstrated l itt le relevant IgE binding.

Conclusions: These results indicate that there is little cross-allergenicity between
psyllium husk and English plantain pollen.

INTRODUCTION
English plantain (Plantago lanceolata)
is a weed found in many temperate
regions of the world. In the United
States, this plant is commonly found in
the northwest coastal regions and in
most of the eastern half of the country.
It is found in urban as well as rural
areas and has a pollen season lasting
from May to October.t'2 Pollen from
this plant has been widely reported to
cause hay fever and asthma. ln 1925,
Bernton reported that 4.3Vo (5/116) of
subjects with hay fever in Washington,
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DC, showed cutaneous sensitivity to
plantain.r More recent studies have
shown that 20% to 34% of subjects
with respiratory allergies surveyed in
England were RAST positive to plan-
tain,3'a while 47o of. 49,660 allergic
individuals tested in Italy showed
sensitivity.5

Plantain is a member of the Plan-
taginaceae family of plants which also
includes psyllium (Plantago ovata).
Psyllium, also known as ispaghula, is
grown mainly in Mediterranean coun-
tries, Asia and the Indian sub-conti-
nent.6 The psyllium seed coat (husk)
yields a hydroscopic, mucilaginous
material that is a good source of solu-
ble dietary fiber and preparations made
from psyllium husk have been used in
this country as bulk-forming laxatives
for more than 60 years.6

Several million Americans use psyl-
lium preparations on a daily basis and
relatively few allergic reactions have
been published. The first documented

case of psyllium allergy was reported
in 1941 and involved a worker in a
psyllium manufacturing plant.T Since
then, most reported cases of psyllium
sensitivity have involved either indi-
viduals working in psyllium process-
ing plantss-ls or nurses, pharmacists, or
other health care workers who dis-
pense psyllium laxative formulations
in health care facilities.l6-3r Both of
these groups of workers are exposed to
psyllium dust which is produced either
during the manufacturing process or
when medication is improperly dis-
pensed. This suggests that inhalation is
the primary route of sensitization to
this allergen.

The phylogenetic relationship be-
tween English plantain and psyllium
has led to much speculation concern-
ing possible cross-allergenicity be-
tween psyllium husk preparations
and plantain pollen.'7'ro'12'r4'2o'23'27'31 Al-
though it was recently demonstrated
that the allergens present in psyllium
husk preparations are the result of con-
tamination by other psyllium seed
components,32':: the possibility that
plantain-sensitive individuals react to
these residual psyllium allergens was
not addressed. The objective of this
study was to investigate the possible
cross-allergenicity of psyllium and
plantain. Using crossed radioimmuno-
electrophoresis (CRIE), we have found
that no significant cross-allergenicity
can be demonstrated.

MATERIALS AND METHODS

Human Sera
Sera were obtained from 38 atopic in-
dividuals, none of whom was receiving
immunotherapy for English plantain or
psyllium (Table 1). RASTs for English
plantain, psyllium (ispaghula), and
total IgE were performed on all sera.

'.$r&aÈaw,k?:t;t184$:,.&8;!&,&ht#{t1:3,2.
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Table 1. RAST Scores and Total lgE Levels for Sera Used

ND = not determined.

Subjects 1 to L5 (group A) were RAST
positive (> class II) to English plan-
tain and RAST negative (< class I) to
psyllium. These were subjects who
presented at an allergy clinic in an area
where English plantain is prevalent.
Subjects L6 to 2l (group B) were
RAST positive to ispaghula (all except
L9 were
(< class I) to plantain. The group B

subjects were all workers in a bulk-
laxative manufacturing plant who
were initially identified as psyllium-
sensitive through routine occupational
RAST monitoring. Group C was com-
posed of eight individuals (subjects 22
to29) who were RAST positive to both
English plantain and psyllium (both >
class II). Nine individuals (30 to 38,
group D) were included as negative

controls. Several of these subjects 66,,,,,,,,6"er*,{
elevated circulating IgE levels and
none was sensitive to either plantain or
psyllium (both < class I).

Extracts
Although psyllium laxatives and cere-
als are made from the husk of the psyl-
lium seed, the allergens present in
these preparations are actually contrib-
uted by contaminating embryo and en-
dosperm seed components.32'33 Addi-
tionally, the viscous nature of psyllium
husk extracts makes them unsuitable
for CIE analysis.33 We have therefore
used a psyllium seed embryo extract
as the source of psyllium antigens/
allergens in this study.

An extract of psyllium seed embryo
(Plantago ovata) was prepared as de-
scribed in the literature.33 English plan-
tain pollen extract (Plantago lanceo-
lata),1:10 (wt/vol) was obtained from
Hollister-Stier (Spokane, WA).

Rabbit Antisera
Rabbit antisera to psyllium seed
embryo, psyllium seed husk, and to
English plantain pollen extract were
produced in New Zealand White
rabbits as described in the 1iterature.33

CIE and CRIE
The numbers of antigens and IgE-bind-
ing allergens in the English plantain
pollen and psyllium embryo extracts
were studied using crossed immuno-
electrophoresis (CIE) and crossed
radioimmunoelectrophoresis
(CRIE).33-36 Homologous reactions
were performed by electrophoresing
45 p"L of English plantain pollen ex-
tract or 20 p,L of psyllium embryo
extract in the first dimension at 200 Y
for 30 minutes. Second dimension an-
odal gels contained 300 pL of rabbit
antiserum to English plantain or 1,80
p.L of. antiserum to psyllium husk in 3
mL of IVo agarose, while the cathodal
gels contained 10 pL of English plan-
tain antiserum or 60 p"L of psyllium
embryo antiserum in L mL of agarose.
Second dimension gels were electro-
phoresed at 50 V overnight. Heterolo-
gous reactions were performed simi-
larly except that plantain extract
was electrophoresed into antiserum to

Subject Number
RAST Score

English Plantain Psyllium
Total lgE, units/ml

Group A - Plantain-sensitive only
1
2
3
4
5
6
7
8
I

1 0
1 '1
1 2
1 3
1 4
1 5

Group B - Psyllium-sensitive only
1 6
1 7
1 8
1 9
20
21

22
23
24
25
26
27
28
29

Group D - Controls
30
31
32
33
34
35
36
37
38

i l l
i l l
t l
il
t l
ill
l t l
il l
ill
IV
IV
IV
1V
lil
IV

0
0
I
0
0
I

l l
il/il1

t l
IV
t l
ill
t l
il l

0
0
I

OA
0
0

0/l
0

oll

on
I
I

OA
OA
I
I

OA
o/l
OA
OA
OA
0
0
I

i l l
l i l
V
t/tl
ill

ilt/tv

t l
IV

lil/tv
IV
l t l
ill
V

ilr/tv

0
0
OA
0
0
0
0
0
0

270
562

>1000
279
417
436
6'10
573
280
ND
796
294
304
259

>1000

33
43
ND
1 9
47

349

>1000
321
ND
405
124
213
123
785

6
50

782
125
25
34
78
31
58

t:

j

I

*"--.{

Group C - Plantain and Psyllium sensitive

*
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Figure 1. English plantain pollen extract (EP) reacted with rabbit anti-EP serum. (A) Coomassie blue
stained homologous CIE and (B) schematic profile of homologous CIE pattern.

psyllium husk or embryo while
psyllium extract was reacted with
English plantain antiserum. Crossed
immunoelectrophoreses plates were
stained with Coomassie Brilliant
Blue R-250 to visualize antigen/
antibody precipitates.

IgE-binding allergens were visual-
ized using CRJE.3!36 Briefly, CIE gels
were incubated overnight in human se-
rum diluted l:20 (vol/vol) in 0.1. M
sodium phosphate, 0.2Vo BSA, L%
Tween 20, L% NaNr, pH 7.5. Gels
were washed and incubated with L mil-
lion cpm lxl-labeled antihuman IgE
(KallestadrM AllercoatrM RAST iso-
tope reagent, Sanofi Diagnostics Pas-
teur, Inc., Chaska, MN) diluted in 20
mL 0.1 M sodium phosphate, 4Vo calf
serum, lVo Tween 20, 17o NaNr, pH
7.5. Gels were washed, dried, and
placed in cassettes with tungsten-en-
hancement screens and Kodak
X-OMAT RP film at -80 'C. Film
was exposed for three, five or nine
days. To standardize and to make com-
parisons both within and among sera,
all gels were processed identically in
one batch with one lot of reagents. The
relative intensity of IgE binding was
assessed using a - (no radiostaining
on 9-day autoradiograms) to * * * *
(pronounced radiostaining) scale.

RESULTS

Reaction of Plantain Extract wíth
Plantain Antiserum ( Homolo gous )
The antigenic profile of English plan-
tain pollen extract was examined using
crossed immunoelectrophoresis (CIE).
When commercial English plantain
pollen extract was reacted with anti-
serum from rabbits immunized with
this plantain extract, 12 Coomassie
blue staining antigens were detected in
the extract (Fig 1). All antigens were
electronegative and migrated toward
the anode. Five of these 12 antigens
(antigen/antibody precipitates) bound

IgE when screened using the 38
patients' sera assayed by crossed ra-
dioimmunoelectrophoresis (CRIE)
(Fig 2A, Table 2 and 3). Crossed ra-
dioimmunoelectrophoresis analysis
also revealed one additional allergen
(designated 1X) not visualized on the
Coomassie blue stained gel (Fig 2A).
Sera from all 15 of the plantain-sensi-
tive (by RAST) individuals in group A
showed IgE binding to 1 to 3 of the
plantain allergens (Table 2). Thirteen
of these subjects (87Vo) showed bind-
ing to antigen #8. When subjects rec-
ognized antigen #3 as an allergen, ra-
diostaining was distinctly visible on
3-day autoradiograms suggesting that
this was the most potent allergen
(Fig 2B). No subject had circulating
IgE to all of the six allergens (Table 2).

Only one of the sera of the six
psyllium-sensitive (by RAST) sub-
jects in group B exhibited any IgE
binding to plantain allergens and this
binding was barely detectable and
limited to only one of the six plantain
allergens (Fig 2C, Table 3). Sera
from three of the eight group C sub-
jects also demonstrated IgE binding
to L to 3 plantain allergens (Table 3).
None of the negative control sera
showed radiostaining indicative of
IgE binding to any plantain allergen,
even though several had high levels of
circulating IgE directed at other aller-
gens (eg, house dust mites).

Figure 2. Autoradiograms of IgE binding to CIE gels of English plantain pollen extract (EP) reacted
with rabbit anti-EP serum. (A) Schematic composite CRIE profile, (B) representative 9-day autoradio-
gram using serum from plantain-sensitive subject 13, and (C) representative 9-day autoradiogram using
serum from psyllium-sensitive subject 21.
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Table 2. lgE Binding to English Plantain Pollen Extract Antigens Precipitated with Rabbit Anti-English Plantain Pollen Serum :'@
English Plantain Antigen Number (EP x EP)Subject

No.
#1X# 1 1#3

Group A - Plantain-sensitive only (by RAST)

X

X

X
X
X
X
X
X

EP x EP = English plantain pollen extract reacted with English plantain pollen antiserum; X = lgE binding obssrved; and - = no lgE binding s€en
by nin€ days.

1
2
3
4
5
6
7
8
I

1 0
1 1
1 2
1 3
1 4
1 5

X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X

;

X

X

Reaction of Psyllium Extract with
P syllium Antise ra ( Homolo gous )
When psyllium extract was reacted
with psyllium husk antiserum, four
Coomassie blue staining antigen/anti-
body precipitates and seven radiostain-
ing allergens could be detected (Fig 3,
Table 4). Psyllium allergens #2 and 3
could be seen as well-defined peaks on
CIE and as darkly-radiostaining peaks
on CRIE (Fig 3,A., C). All of the psyl-
lium-sensitive persons in groups B and
C showed binding to both peaks #2 and
3 with 6 of the L4 having clearly visi-
ble peaks on three days of autoradiog-
raphy which indicated high levels of
circulating IgE directed at these aller-
gens (Table 3 and 4). Most of these
subjects aiso showed IgE binding to
both allergens #1 and 3X. Two sub-
jects (group B subject 16 and group C
subject 23) had serum IgE directed at
all seven psyllium embryo antigens.

In contrast to the strong IgE binding
exhibited by sera from psyllium-sensi-
tive subjects in both groups B and C,
plantain-sensitive subjects in group A
showed only very weak IgE binding to
allergens #2 and 3 and this was only
visible on 9-day autoradiograms
(Table 3, Fig 3D). No sera from group
A (plantain-sensitive only) subjects
had IgE directed at epitopes on

allergens #lX,2X, or 4. As expected,
none of the sera from the control
subjects showed IgE binding to any
psyllium antigen.

Reaction of Plantain Extract with
P syllium Antisera ( H eterolo gous )
When plantain pollen extract was re-
acted with rabbit antiserum to either
psyllium seed husk (Fig 4A, B) or
psyllium seed embryo (Fig 4C), only
one diffuse Coomassie blue staining
antigen/antibody precipitate was
faintly visible on the CIE plate. Five
plantain-sensitive subjects (Table 3;
three from group A and two from
group C) had faintly detectable (equiv-
ocal) serum IgE that bound to the
cross-reacting antigen in English plan-
tain extract that was precipitated by
psyllium husk antiserum. Signifi-
cantly, none of the group B subjects
(RAST positive to psyllium and nega-
tive to plantain) showed any serum IgE
directed at this antigen. Additionally,
no subject had circulating IgE that
bound to the plantain antigen pre-
cipitated by the psyllium embryo
antiserum (Table 3). 

,
Reaction of Psyllium Extract with
P lantain Antise rum ( H eterolo gous )
To study further the cross-reactivity be-
tween psyllium and English plantain, we

reacted psyllium embryo extract with an-
tiserum to English plantain pollen
(Fig 5). Three Coomassie blue stained
antigen/antibody precipitates were visi-
ble on the CIE gels, all of which bound
IgE from the psyllium-sensitive subjects'
sera. All but one of the psyllium-
sensitive subjects in both groups B and C
exhibited serum IgE that bound to at
least one of the psyllium antigens pre-
cipitated with antiserum to English plan-
tain (Table 3). Five of these subjects had
IgE antibodies directed at all three anti-
gens; however, in this heterologous
CRIE format, sera from only three of the
L5 plantain-sensitive subjects in group A
(20Vo) showed any IgE binding to psyl-
lium antigen #1" and this very weak ra-
diostaining was barely detectable even
after nine days of autoradiography
(Fig 5D). None of these persons had
circulating IgE that bound to either psyl-
lium antigen #2 or 3. As before, none of
the negative control subjects exhibited
any allergen-specific IgE.

DISCUSSION
There has been much speculation about
the possibility of allergenic cross-reac-
tivity between English plantain pollen
and psyllium husk;+'z- rcJ2'r4'2023'27'3r'33'37 38

however, no studies have directly inves-
tigated this. In this study we first
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Table 3. Relative lgE Binding in Homologous and Heterologous CRIE by Serum from Study Subjects

Homologous CRIE Heterologous CRIE
Subject No.

E P x E P P E x P H E P x P H E P x P E P E x E P

Group A - Plantain-sensitive only (by RAST)
1
2
3
4
5
6
7
I
9

1 0
1 1
1 2
1 3
1 4
1 5

+ + +
-r -r

+/-
-r -r

-r -Î

-r -r

+
+

+ + + +
-î- -î-

+  + + +
+ + +  +
+ + + +

+
+ + +

-r

+/-
+/-
+

+/-
+

+/ -
+/-
+

+/-
+
+

+/-

+ + + +
+
+

+/ -
+ + +

+

+/ -
+ + + +
+ + +

+
+ + +

+
+ + +
+/-

+ / -

+

Group B - Psyllium-sensitive only (by RAST)
1 6
1 7
1 8
1 9
20
2 1

- r *

+/_

+ +

Negative Controls

- L l -

+

+

-t

+/-
+/-

+/-

+ +
-F

+

+ + + +
+

+ + + +
+ +
+

+ + + +
-r -r

+ + + +
+

Group C - Plantain and Psyllium sensitive (by RASI)
22
23
24
25
26
27
28
29

Group D -
30
31
32
33
34
35
36
37
38

EP x EP = English plantain pollen extract reacted with English plantain pollen antiserum, PE x PH = psyllium embryo Extract reactod with
psyllium husk antiserum, EP x PH = English plantain pollen extract reacted with psyllium husk antiserum, EP x PE = English plantain pollen
extract reactgd with psyllium embryo antserum, PE x EP = psyllium embryo extract reacted with English plantain pollen antiserum, - = no lgE
binding observed on g-day autoradiograms, +/- = very weak (equivocal) lgE binding observed, and + to ++++ = moderate to strong lgE
binding (moderate to high lgE levels in serum).

characterized the allergenicity of ex-
tracts of each plant species by di-
lectly examining serum IgE sensitiv-
ity to each plant species using four
groups of subjects with different sen-
sit ivity profi les. We then examined
the possibil i ty of cross-reactivity

between extracts made from each
plant species by comparing the four
reference groups' sera IgE binding
directly to (1) antigens in each ex-
tract (homologous CIE) and (2)
cross-reaciing antigens precipitated
by heterologous CIE.

Our CIE analysis of a commercial
English plantain pollen extract showed
that it contained 12 Coomassie blue
staining antigens precipitated by serum
antibodies from rabbits immunized
with this same extract. Crossed radio-
immunoelectrophoresis analysis using
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the sera of 38 atopic individuals deter-
mined that of these 12 antigens, five
were IgE-binding allergens. Crossed
radioimmunoelectrophoresis analysis
also revealed the presence of an addi-
tional IgE binding allergen that was
not stained by Coomassie blue. These
results are in general agreement with
those previously reported.3T'38 Baldo et
al37 used the CIE and CRIE techniques
and reported that extracts of English
plantain pollen contained 16 antigens
with at least six of these binding IgE.
Another study also used CRIE to dem-
onstrate five allergens in plantain ex-
tract.38 Differences in the quality of the
extracts, antisera, and the techniques
used likely account for the slight dis-
crepancy in the total number of aller-
gens reported by different laboratories.
Regardless, our results coupled with
those of other researchers suggest that
commercial extracts of English plan-
tain pollen contain a minimum of six
different allergens.

Previous examinations of the aller-
genicity of various psyllium seed com-
ponents led to conclusions that psyl-
lium seed embryo and endosperm, but
not husk itself, were the sources of
psyllium allergens in 95% pure com-
mercial-grade husk p31efia1.32'3s
Crossed radioimmunoelectrophoresis
analysis using sera from 1,1 psyllium-
sensitive individuals demonstrated the
presence of four and five allergens in
psyllium embryo and endospenn, re-
spectively. Indirectly, it was demon-
strated that these same allergens were
also present in husk extracts but they
originated from the endosperm and
embryo that contaminated the husk
material. Because the antigens in psyl-
lium husk extract are more concen-
trated in an embryo extract and embryo
extract can be electrophoresed in the
CIE system while husk extract can-
not,33 we used embryo extract to detect
serum IgE in the groups of reference
sera used in this study. In the present
study using psyllium embryo extract
and antiserum to psyllium husk we de-
tected seven immunoreactive aller-
gens. By using a larger set of reference
sera with varied sensitivities to psyl-
lium, we have identified three addi-

tional weak allergens that were not
detected in previous studies.32'33

Other studies on plantain/psyllium
cross-antigenicity have presented con-
flicting results. Some studies reported
observing cross-reactivity between En-
glish plantain and psylliumT'8'r0'14 while
others did not.e,12'23'31 Most of these
reports, however, have been case stud-
ies and used either RAST or cutaneous
testing exclusively. Cross-reactivity
cannot be directly investigated with
these diagnostic techniques. In addi-
tion, agreement between RAST and
skiir test results for English plantain
has been reported to be poor.3e

In the present study, we used RAST
to select the reference sera and CRIE
(homologous and heterologous) to ex-
amine directly plantain/psyllium cross-
antigenicity and allergenicity. Crossed
radioimmunoelectrophoresis was used
because individual allergens can be vi-
sualized and are not altered as is the
case with SDS-PAGE and Western
blotting (eg, proteins denatured by heat
and/or detergent treatment). The refer-
ence sera we used represented groups
of patients with differing allergic sen-
sitivities to English plantain (pollen)
and psyllium (ispaghula). One group
(A) was highly plantain sensitive (by

'7+ffi,: I

,

2t

I. r  I

Figure 3. Psyllium embryo extract (PE) reacted with rabbit anti-psyllium husk (PFf) serum. (A)
Coomassie blue stained CIE, and (B) schematic composite CRIE profile. Three allergens (#1X, 2X, and
3X) did not stain with Coomassie blue and were not visible on the CIE gel. (C) Representative 9-day
autoradiogram using serum from psyllium-sensitive subject 16. (D) Representative 9-day autoradiogram
using serum from plantain-sensitive subject L.

B
anti-PH
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Table 4. lgE Binding to Psyllium Embryo Extract Antigens Precipitated with Rabbit Anti-Psyllium Husk Serum

Subject
No.

Psyllium Embryo Antigen Number (PE x pH)

#1 #2 #3 #4 #1X #2X #3X
Group B -

1 6
1 7
1 8
1 9
20
21

Group C -
22
23
24
25
26
27
28
29

Psyllium-sensitive only (by RAST)
X X
X X

X
X
X

X X
Plantain and psyllium sensitive (by RAST)

X X
X X
X X
X X
X X

1l

X

X

X
X
X
X
X
X

X
X
X
X
X
X
X
X

X

X

;
X

;
X

X
X
X

X

X

X

;

X

X

PE x PH = Psyllium embryo oxt|act r€acted with psyllium husk antiserum, X = lgE binding s€en at nine days, and - = no lgE binding seen by
nrne days.

Figure 4. Heterologous CIE of English plantain pollen extract (EP) reacted with rabbit anti-psyllium
serum. (A) Coomassie blue stained CIE of EP reacted with anti-psyllium husk (PH) serum, (B)
representative 9-day autoradiogram using serum from plantain-sensitive subject 1, and (C) Coomassie
blue stained CIE of EP extract reacted with rabbit anti-psyllium embryo (pE) serum.

RAST) with low psyllium sensitivity
while the opposite group (B) was
highly psyllium sensitive with low
plantain sensitivity. A rhird group (C)
was RAST positive to both plant spe-
cies. When homologous English plan-
tain CIE gels were incubated in sera
from psyllium-sensitive individuals
(group B), only one of six (I7%)
showed equivocal IgE binding to plan-
tain allergens. Similarly, when homol-
ogous psyllium CIE gels were incu-
bated in sera from plantain-sensitive
subjects, only very weak binding to
psyllium allergens was observed.

The heterologous CRIEs however,
provided an even more dramatic dem-
onstration of the low level of relevant
cross-allergenicity between these fwo
plant species. When English plantain
extract was precipitated by psyllium
antisera, none of the psyllium-sensitive
(group B) and only two of the plantain/
psyllium-sensitive (group C) individu-
als showed only very weak binding to
the single diffuse precipitate. In the
reciprocal heterologous reaction of
psyllium embryo extract precipitated
with antiserum to plantain pollen, sera
from only three of the 15 plantain-

sensitive subjects in group A showed
only extremely faint radiostaining in-
dicating very low levels of IgE
directed at the one cross-reactive
psyllium allergen.

These results provide direct evi-
dence that there is very little cross-
allergenicity between antigens in ex-
tracts of psyllium and English plantain.
The little IgE binding that was exhib-
ited in heterologous reactions was dis-
played by sera that showed strong
binding to the same allergen in the
corresponding homologous reactions
suggesting that the cross-allergenicity
that was observed is probably of no
clinical significance. This was the
case when serum IgE from psyllium-
sensitive subjects bound to psyllium
allergenic epitopes on psyllium anti-
gens precipitated by plantain anti-
serum. Conversely, only plantain-
sensitive subjects had IgE that reacted
with English plantain allergenic
epitopes on plantain antigens precipi-
tated by psyllium antiserum. No psyl-
lium subject had IgE that bound to
English plantain epitopes precipitated
by psyllium antiserum and only three
plantain-sensitive sera had slight
amounts of IgE that bound to the psyl-
lium antigen precipitated by plantain
antiserum. These results indicate that
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1 4

î

anti-EP

Figure 5. Psyllium embryo extract (PE) reacted with rabbit anti-English plantain (EP) serum. (A)
Coomassie blue stained CIE, (B) schematic composite CRIE profile, (C) representative 9-day autora-
diogram using serum from psyllium-sensitive subject 16, and (D) representative 9-day autoradiogram
using serum from plantain-sensitive subject 10.
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