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Demonstration of spice-specific IgE in patients 
with suspected food allergies 

A. W. van Toorenenbergen, Ph.D., and P. H. Dieges, M.D.* 
Rotterdam, The Netherlands 

lgE against the spices coriander and~or curry, mace, celery, and white pepper was measured in 
150 sera from patients with suspected food allergies. Fifteen percent of  the 288 spice RASTs 
resulted in >i10% binding of 1251-labeled anti-lgE. Twelve sera were studied in detail. In most 
sera IgE against various spices was present; all 12 sera contained lgE against mugwort-pollen 
extract. In RAST-inhibition experiments with three different sera, a cross-reactivity between 
mugwort pollen and coriander could be demonstrated. Leukocytes from two patients released 
histamine on incubation with spice extracts. This study suggests that lgE against various spices 
may play a role in some adverse reactions to food. (J ALLERGY CLIN IMMUNOL 1987;79:108-13.) 
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Abbreviations used 
PACM: Buffer containing piperazine-N,N'-bis (2- 

ethanesulfonic acid), albumin, calcium, 
and magnesium 

CCD: Cross-reacting carbohydrate determinant 

The ingestion of aromatic plants like celery can 
cause severe attacks of  angioedema and urticaria in 
atopic patients, ~ Various authors ~3 have observed an 

association between a positive skin test to mugwort-  
pollen extract and clinical reactions to celery. In sera 
from most patients with a positive skin test to celery, 
IgE against mugwort  pollen can be demonstrated. 4 

With a new type of  celery disc, IgE against celery 
could recently be demonstrated in 17 of  20 sera from 
patients with celery a l lergy? Peltre et a l?  demon- 
strated by immunoblott ing techniques that common 
structures exist between lgE-binding antigens in cel- 
ery and mugwort pollen. 

We recently described a patient who developed oc- 
cupational asthma on inhalation of  dust from spices. 6 

In serum from this patient, high levels of  specific IgE 
against coriander, curry, and other spices could be 
demonstrated. 6 In this study we demonstrate that IgE 
against various spices can also be found in a substan- 
tial number of  sera from patients with a suspected 
food allergy. 

PATIENTS 
Sera were obtained from patients who were referred to 

the Dijkzigt hospital for the allergologic evaluation of their 
symptoms of urticaria, angioedema, or eczema. Control sera 
from patients with potlinosis with positive RASTs for mug- 
wort pollen and control sera with various total IgE levels 
were selected from sera and submitted for diagnostic IgE 
antibody determinations. 

M A T E ~ L  ANO METHODS 
Allergens 

Powdered spices were obtained from a local grocery. The 
spices used were coriander (Coriandrum sativum), mace 
(Myristica fragans), white pepper (Piper nigrum), and 
curry. Curry is a mixture of various spices. Its most im- 
portant components are coriander, Capsicum peppers, and 
black pepper. 7 Whole celery seed (Apium graveolens) was 
ground before use. Mugwort pollen (Artemisia vulgaris) 
was obtained from Pharmacia Diephuis, Groningen, Neth- 
erlands. 

Estim~ion of total IgE and allergen-specific 
IgE 

Total IgE was determined by a competitive binding assay 
(IgE radioimmunoassay, Pharmacia, Uppsala, Sweden). 

Specific lgE against spices and mugwort pollen was deter- 
mined by RAST as described previously '~ with agarose beads 
as allergen support. 8 In brief, 100 mg of spicc~ or mugwort 
pollen was extracted with 2 ml of coupling buffer I0.1 
mol/L NaHCO3 and 0.5 mol/L NaCI, pH 8.5) for 1 hour 
at room temperature. The protein content of t, hese allergen 
extracts, estimated according to the method of Schacterle 
and Pollack " ranged from 1.3 to 1.9 gm/L. Prutein from the 
complete supematant was coupled to 100 mg of CNBr- 
activated Sepharose 4B (Pharmacia) according to the mare 
ufacturer's instructions. Two milligrams per test of the var~ 
ious spice-Sepharose preparations and 4 mg per test of mug- 
wort-polten Sepharose, suspended in (1.5 ml ot RAST buffer 
(0.82% NaC1. l0 mmol/L of phosphate, 0. J~ NAN,, 0.2% 
Tween 20. and 0.3% bovine serum albumin I Sigma Chem- 
ical Co., St. Louis, Mo.], pH 7.4), were incubated ft~r at 
least 4 hours with 0.05 ml of patient serum After tour 
washes, radioiodinated rabbit antihuman tgE antibodies 
(Pharmacia) were added. After an overnight incubation and 
four washes, the bound radioactivity was c~umed in a Wallac 
(LKB Instruments, Bromma, Sweden) gamma counter. The 
results of the RAST were expressed as percentage binding 
of '-'~I-anti-IgE relative to the total amount ~= t00%) of 
~-'51-anti-lgE added. IgE against other lbod components was 
estimated with the use of Phadebas RAST discs (Pharma- 
cia). RAST-inhibition experiments were performed as de- 
scribed previously. ~ 

Histamine release from whole blood 
Twenty milligrams of spices or pollen ~ r  use m the 

histamine release test was extracted for 1 hour in PACM 
buffer (25 mmol/L of piperazine-N, N'-bis[ 2-ethanesutfonic 
acid], 110 mmol/L NaC1, 5 mmol/L of potassium chloride, 
1 mrnol CaClv 0.5 mmol MgC12, and 0.03% human serum 
albumin, pH 7.4). After centrifugation, tenfold dilutions of 
the supematant in PACM buffer were incubated with 
heparin-anticoagulated blood according to the method of 
Siraganian and Hook. '~ Histamine~ released into the super- 
natant, was measured by an automated fluorometric tech- 
nique.'" The amount of histamine, released into the super- 
natant, was expressed as percentage of the tectal amount of 
histamine present in the cell suspension. 

RESULTS 
IgE against coriander, curry, mace, celery, 
and white pepper 

Since it became possible to measure specific IgE 
against various spices, ~ sera from about 150 patients 
with a suspected food allergy have now been tested 
in one or more of  the various spice RASTs. Table 1 
illustrates that 15% of  the 288 spice RASTs resulted 
in >/10% binding of  ~ZSl-anti-lgE. A number of  sera 
with 1>10% binding of  '25I-anti-lgE in one or more 
of the spice RASTs was also tested for IgE against 
other spices. Table II illustrates that most sera con- 
tained comparable levels of lgE against the various 
spices. In sera from patients B. I. and L, however. 
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FIG. 1. Estimation of the cross-reactivity between corian- 
der and mugwort-pollen extract by RAST inhibition; 50 I~1 
of serum per test from patient A was used. 

IgE was preferentially directed against white pepper, 
mace, and coriander, respectively. In nine of the 12 
sera from patients A through L (Table II), substantial 
(/> 10% binding of '25I-anti-IgE) levels of IgE against 
peanut, wheat, or hazelnut were present (data not 
presented). Control sera with high total IgE levels 
demonstrated negligible IgE binding to the solid 
phase-coupled spice or mugwort-pollen extracts (Ta- 
ble III). 

The cross-reactivity between coriander and 
mugwort pollen 

In all sera from patients A through L from Table II, 
IgE against mugwort pollen was found. In RAST- 
inhibition experiments with sera from patients A, D, 
and K, both mugwort-pollen extract and coriander 
extract were able to inhibit the coriander IgE RAST, 
whereas an extract of house dust mite had no such 
activity. Fig. 1 illustrates the results of the experiment 
with serum from patient A; similar results were ob- 
tained with sera from patients D and K. When 11 sera 
from patients with pollinosis with positive mugwort- 
pollen RASTs were tested in the coriander IgE RAST, 
only two sera were positive (Table IV). The case his- 
tories of thesetwo patients revealed that patient 2 had 
eczema and patient 8 reported itching in nose and 
throat while salads or apples were eaten. 

TABLE I. Results of 288 IgE antibody 
measurements arranged according to 
binding percentage of 12Sl-anti-lgE 

No. of  specific 
IgE antibody measurements 

Binding 
:251-anti-lgE (%) Coriander Mace Curry Celery 

0 to 4 76 61 46 31 
5 to 9  8 8 8 7 

10to 19 11 9 11 4 
20 to 29 1 3 I 3 

Histamine release from basophil leukocytes 
induced by spires 

When whole blood from patients A and K, anti- 
coagulated with heparin, was incubated with extracts 
of various spices, >50% of the cellular histamine was 
released (Figs. 2 and 3). Extracts of white pepper and 
mugwort pollen did not release histamine from leu- 
kocytes of two normal donors. We have demonstrated 
before 6 that extracts of coriander, curry, and mace do 
not release histamine from leukocytes of normal, non- 
allergic donors. Extracts, made by extracting 10 m g  
of spices or pollen in 1 ml PACM, contained histamine 
or histamine-like fluorescent material up to an amount 
of 20 ng of histamine per milliliter. The histamine- 
release data depicted in Figs. 2 and 3 were corrected 
for the histamine-like material, which was present in 
the allergen extracts. At 1 mg of spices or pollen 
extracted per milliliter in PACM, the amount of his- 
tamine-like material in the allergen extracts ( - 2  ng 
of histamine per milliliter) was negligible when the 
amount was compared with the total amount of his- 
tamine in the cell suspension (51 ng of histamine per 
milliliter for patient A in Fig. 2 and 94 ng of histamine 
per milliliter for patient K in Fig. 3). 

DISCUSSION 

Although many authors 1"*' 11 have described patients 
with an allergy to celery, it has been difficult to dem- 
onstrate specific IgE against celery by RAST. 3' 4 In 
these studies 3.4 an extract of celery tuber was coupled 
to a solid phase; the present study demonstrates that 
celery seed is another suitable source of allergen. This 
investigation demonstrates that IgE against other 
spices can often be found in sera that contain IgE 
against celery. Two sera from Table II, however (sera 
from patients I and L), were negative in the celery 
RAST. Although most sera from patients in Table II 
contained comparable levels of IgE against the various 
spices, IgE in sera from patients B, I, and L was 
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TABLE II. Food RAST percent binding of ~2Sl-anti-lgE 

Total IgE 
Patient Coriander Curry Mace Celery White pepper Mugwort (IU/ml) Symptoms 

A 9 11 6 4 8 12 25 A(cLI.!(e) 
B 8 5 ,3 8 18 21 100 E 
C 15 17 12 16 12 19 580 ~ 
D t7 15 14 9 ND 20 185 Ao U 
E 12 19 19 21 ND t3 250 A~c), U(e) 
F 13 14 8 15 ND 20 20(0) E 
G 23 25 22 25 ND 25 1650 E 
H 14 14 13 13 ND 27 1450 ~i(e) 
I I 5 18 2 ND 12 18l) A. U 
J 12 15 11 7 ND 10 190 A, U 
K 14 18 19 20 ND 21 1450 E 
L 11 5 1 2 ND 21 750 

ND = not done; A = angioedema; (e) = exercise induced; E = eczema; U = urticaria. Twelve sera in which IgE against one or more 
spices were found were also tested for IgE against other spices. 

TABLE M. Percent binding of 12~l-anti-lgE to 
agarose-coupled spice and pollen extracts 
without serum (blanc) and with control sera 
with high total IgE levels (between 1000 and 
2500 IE/ml) 

Control sera 
Blanc n high total IgE n 

Coriander 0.8 (0.2) 12 1.7 (0.9) 9 
Curry, 0.9 (0.3) 12 2.0 (0.6) 6 
Mace 0.3 (0.2) 8 1.4 (1.0) 7 
Celery 0.6 (0.1) 6 2.2 (1.0) 6 
White pepper 0.2 (0.1) 5 0.8 (0.5) 4 
Mugwort pollen 1.6 (0.6) 13 2.2 (0.6) 10 

The standard deviations are presented in parentheses. 

TABLE IV 

RAST % ~ =l-anti-lgE 

Mugwort Toted IgE 
Patient pollen C o r i ~  (IUtmtl 

1 12 4 285 
2 20 13 1100 
3 12 5 185 
4 17 l 303 
5 23 4 620 
6 13 3 255 
7 12 t 185 
8 13 10 305 
9 12 2 55 

10 19 5 90t 
11 29 1 16() 

preferentially directed against white pepper, mace, 
and coriander, respectively. This indicates that the 
various spices  contain different IgE-binding antigens. 
The presence of  another structure, common to all these 

spices and mugwort  pollen, is suggested by the ob- 
servation that all sera from patients A through L 

(Table II) contained IgE against mugwort  pollen. In- 
deed, with all three sera tested, mugwort-pollen ex- 
tract could inl~bit the coriander IgE RAST. In con- 
trast, lgE from a patient with occupational asthma, 
induced by inhalation of  dust from spices, was di- 
rected against structures in coriander extract that did  
not cross-react with mugwort-pollen extract. 6 This 
suggests that the lgE response to inhaled spices differs 
from the IgE response to ingested spices. 

Thiel et al. 14 reported that 14% of  the patients with 
an allergy to spices was nonallergic to mugwort  or 
wormwood (Artemisia absinthium) pollen. 

Sera from patients with pollinosis, in which IgE against mugwort 
pollen was found, were also tested for lgE against coriander. 

All  sera o f  patients from Table 1I with lgE against 
one or more spices also contained [gE against mug- 
wort pollen; the reverse, however, was not true (Table 
IV). A similar pattern o f  cross-reactivity between lgE- 
binding antigens from birch pollen and antigens from 
fruits and vegetables was recently described by Hal- 
mepuro et al?2 These authors concluded that all im- 
munologic determinants in fruits and vegetables ap- 
peared to be present also in birch pollen, but all ~ r c h  
pollen determinants were not present in fruits and 
vegetables. Aalberse et al.13 described cross-reactivity 
between vegetable food and grass p o t t ~  caused by  a 
CCD. Aalberse et al. 13 suggested that IgE against CCD 
was clinically insignificant. Seven serum donors with 
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FIG. 2. Incubation of whole blood from patient A with 
extracts of mugwort pollen, coriander, and white pepper. 

anti-CCD IgE denied symptoms when they were eat- 
ing vegetables or fruits. The results of  the histamine 
release test (Figs .  2 and 3), however, demonstrated 
that IgE-binding antigens from spices are biologically 
active and able to cross-link basophil-bound IgE mol- 
ecules. 

Most patients with IgE against one or more spices 
also had IgE against other food  allergens like peanut, 
hazelnut, or  wheat. This makes it difficult to evaluate 
the clinical significance of  spice-specific IgE in these 
patients. 

Three patients from Table II (patients A,  E, and H) 
only experienced symptoms during exercise. Simi- 
larly, Kidd et al. 15 described two patients with a his- 
tory of  generalized urticaria, weakness,  nausea, and 
throat t ightness associated with exercise only if  it oc- 
curred 2 hours after the ingestion of  celery. Ingestion 
of  celery without subsequent exercise elicited no 
symptoms.t5 

Spices like mace and coriander are only minor 
components o f  food and may be easily overlooked 
in histories o f  adverse reactions to food. Our study 
demonstrates that IgE against spices can be elicited 
in many sera from patients with a suspected food 
allergy. 

We thank G. van Dooremalen, G. Schut-Merkus, and E. 
van Voorthuizen for skillful technical assistance, A. Copper 
and L.'t  Hart for typing the manuscript, and Prof. Dr. B. 
Leijnse for his stimulating interest. 
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RG. 3. Incubation of whole blood from patient K with 
extracts of mugwort pollen, coriander, curry, and mace. 
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Sens vity of immune muys 
cro -rea,,-'tiviW of homok cnm venom 
proteins of yellow jackets 

"re Piao King, Ph.D. New York, N. Y. 

The venoms of yellow jackets of Vespula flavopilosa, V. pennsylvanica, V. squamosa, and 
V. vulgaris have similar proteins. Their major components comprise antigen 5, hyaluronidase, 
and phospholipase At. The homologous venom proteins share very similar biochemical properties. 
With the exception of antigen 5 and phospholipase of V. squamosa, they also have very similar 
antigenic properties. The venom proteins of V. squamosa and V. vulgaris were equally effective 
in inducing secondary antibody responses in mice that were primed with V. s q ~  proteins. 
No cross-reaction of V. squamosa and V. vulgaris venom proteins was detected on immunod~usion 
with specific mouse antisera. A very weak cross-reaction was detected by inhibition of ELISA~ 
and a moderate cross-reaction was detected by direct ELISA. The varying cross-reactivi b, 
is a consequence of the different sensitivities of the assays. The sensitivity of the direct ELISA is 
apparently caused by a greater enhancement of the binding of low-affinity antibodies for the 
solid-phase antigen than that of high-affinity antibodies. Most untreated yellow jacket-sensitive 
patients tested had about tenfold higher levels of lgG specific for V. vulgaris proteins than 
those specific for V. squamosa proteins. This pattern of antibody specificity can be accounted for 
on the basis of cross-reactivity of these yellow jackets as suggested by the results with the 
mouse system. (J ALLERGY CLIN IMMUNOL 1987:79:113-20.) 

For the diagnosis and treatment of  insect allergy to 

hornets, yellow jackets,  and wasps,  it is useful to 
know the extent of  immunologic cross-reactivity of  
their venom proteins. These insect venoms have sim- 
ilar protein composit ions and are known to be aller- 
gens in man. Three of  the venom proteins are hy- 
aluronidase, phospholipase A~, and antigen 5 of  as 
yet  unknown biochemical  function. The homologous 
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proteins of  these insects are found to have varying 
extents of  cross-reactivity. ~-4 

I will describe in this article the findings on the 
cross-reactivity of  venom pre~.eins o f  fore species of  
yellow jackets,  Vespula flavopilosa, V, pennsylvan- 
ica, V. squamosa, ~ V. vulgaris. They differ widely 
in their geographic distribution in North A m e r i c a )  
Other investigators have reported conflicting results 
on the cross-reactivity o f  these species  o f  yel low jack-  
ets. One group reported that the vemnn o f  V, squa- 
mosa is distinct from the venoms o f  ~ species o f  
yellow jackets when the venom is tested b y  immu- 
nodiffusion with rabbit antisera specific for V. ra~ ' -  
ulifrons venom, 6 but another group r e p o ~ d  that the 
venom proteins of  V. squamosa are antigenically re- 
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