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Background: Recent studies demonstrated that allergy to nat-
ural rubber latex is frequently associated with hypersensitivity
to avocado fruit. The responsible cross-sensitizing allergen has
not been identified.
Objective: The purpose of this study was to investigate the
cross-reactivity of a latex major allergen, hevein, with avocado
proteins.
Methods: Serum samples from 118 health care workers
(HCWs) allergic to latex (HCW group) and 78 patients with
spina bifida (SB) allergic to latex (SB group) were included in
this study. Anti-hevein and anti-avocado IgE antibodies were
measured by enzyme-linked allergosorbent assay. Cross-reac-
tivity of hevein to avocado proteins was assessed by inhibition
of the IgE binding in individual patients’ sera containing IgE
antibodies to both hevein and avocado.
Results: The prevalence of seropositive IgE antibodies to avo-
cado was found to be strongly associated with the presence of
hevein-specific IgE antibodies in subjects of both groups (P <
.001). Sixty-seven of 91 (73%) subjects from the HCW group
and all 19 subjects in the SB group with positive IgE antibod-
ies to hevein also had elevated IgE values to avocado. Competi-
tive RAST inhibition with 42 sera showed that IgE binding to
avocado could be completely inhibited in 27 (64%) sera by
preincubation with hevein. By contrast, the degrees of inhibi-
tion of IgE to hevein by avocado extract ranged from 0% to
36% (n = 16). These results indicate that sensitization to avoca-
do in most patients allergic to latex is caused exclusively by
IgE-binding epitopes present in hevein. Results of
immunoblots and immunoblot inhibition with 11 serum sam-
ples confirmed that a 30-kd protein in avocado was the major
IgE-binding component; the IgE-binding reactivity to this pro-
tein could be inhibited by hevein in all sera tested.
Conclusion: Hevein is the major cross-reacting allergen with
avocado in subjects with latex allergy. (J Allergy Clin Immunol
1998;102:476-81.)

Key words: Latex allergy, avocado allergy, hevein, cross-reactivity,
IgE, immunoblotting

IgE-mediated immediate-type allergic reactions to
proteins of natural rubber latex (NRL) represent an
important occupational problem, especially among
health care workers (HCWs) because of the frequent use
of latex gloves for protection from bacterial and viral
infections.1-4 Up to 17% of clinic employees were esti-
mated to be sensitized to latex.4,5 Recent studies have
shown that allergy to NRL is significantly associated
with hypersensitivity to foods or fruits, including avoca-
do, chestnut, papaya, kiwi, and banana.6-11 The high
prevalence of seropositive IgE antibodies to avocado pro-
teins in patients allergic to latex is particularly evident.
Previous reports showed that 46.3% to 78% of patients
with verified latex allergy also had IgE antibodies to avo-
cado.10,12-15 Cross-reacting IgE antibodies to both latex
and avocado allergens were demonstrated by im-
munoblot inhibition and RAST inhibition, in which the
IgE binding to avocado could be inhibited with latex
extracts to a high degree. However, less information is
available regarding the nature of the major allergens that
are responsible for the IgE cross-reactivity.

Hevein (Hev b 6.02), a small protein with only 43
amino acids, is the mature form of hevein family proteins
in NRL, which have been identified as the most common
allergens for HCWs allergic to latex.16-19 In our previous
work20 we demonstrated that about 75% of HCWs aller-
gic to latex had hevein-specific IgE antibodies. High-
sequence homology of hevein to a broad family of plant
defense proteins has been also reported21,22 and is
believed to contribute to the increased prevalence of food
allergies in individuals allergic to latex.23

The purpose of this study was to investigate the cross-
reactivity of hevein with avocado proteins. One hundred
ninety-six serum samples from HCWs allergic to latex (n
= 118) and patients with spina bifida (SB) (n = 78) were
tested for IgE antibodies to hevein and avocado extracts.

Identification of hevein (Hev b 6.02) in
Hevea latex as a major cross-reacting
allergen with avocado fruit in patients
with latex allergy

Zhiping Chen, PhD,a Anton Posch, PhD,a Reinhold Cremer, MD,b Monika Raulf-

Heimsoth, PhD,a and Xaver Baur, MDa Bochum and Cologne, Germany

From athe Research Institute for Occupational Medicine (BGFA), Ruhr-Uni-
versity of Bochum, Bochum; and bChildren’s Hospital Cologne, Cologne.

Supported by the German Central Association of Statutory Accident Insur-
ance Institutions, St. Augustin (Project All 6).

Received for publication Apr 21, 1998; revised June 3, 1998; accepted for
publication June 4, 1998.

Reprint requests: Zhiping Chen, PhD, BGFA, Buerkle de la Camp Platz 1,
44789 Bochum, Germany.

Copyright © 1998 by Mosby, Inc.
0091-6749/98 $5.00 + 0 1/1/92241

Abbreviations used
EAST: Enzyme allergosorbent test
HCW: Health care worker
NRL: Natural rubber latex

SB: Spina bifida
TBS: Tris-buffered saline



J ALLERGY CLIN IMMUNOL
VOLUME 102 NUMBER 3

Chen et al 477

Samples showing strongly positive IgE antibodies to
both hevein and avocado proteins were then tested by
competitive inhibition assays to investigate the role of
hevein in the development of sensitization to avocado in
patients allergic to latex.

METHODS

Study subjects

Serum samples from 118 HCWs allergic to latex (HCW group:
26 men/92 women) and 78 patients with SB (SB group: 43 men/35
women) were included in this study. The serum samples were con-
secutively collected between July 1993 and December 1996. All of
the subjects were previously given a diagnosis of latex allergy on the
basis of clinical history and showed the presence of specific IgE anti-
bodies to latex in their sera by latex-RAST (CAP system, Pharma-
cia). In the HCW group, the mean age of the subjects was 29.9 years
(range, 19 to 52 years). The level of latex-specific IgE antibodies
ranged from 0.73 to greater than 100 kU/L (median, 7.87 kU/L), and
all of the subjects in the HCW group also had positive skin respons-
es to latex extract as determined by skin prick testing. According to
the results from skin prick tests with 5 environmental allergens, 89%
of the HCWs allergic to latex were found to be atopic (positive
response to at least 1 allergen). In the SB group the mean age of the
patients was 10.4 years (range, 2.4 to 21.7 years), and the IgE anti-
bodies to latex ranged from 0.46 to greater than 100 kU/L (median,
10.20 kU/L). On the basis of questionnaire data and positive IgE lev-
els to environmental allergens tested by CAP system (positive SX1-
test), 32% of them were atopic. A serum pool from 10 individuals
(HCWs) with latex allergy was also prepared and studied. Twelve
additional sera, 10 from nonallergic adults and 2 from patients with
SB but without latex allergies, were used as negative controls.

Preparation of allergen and allergen extracts

Latex protein extract. Soluble latex protein extract was prepared
by centrifugation of fresh, ammoniated (0.7%) latex sap from
Malaysia as described previously.20 Results of 2-dimensional elec-
trophoresis of the latex proteins and immunostaining with mAbs
directed against Hev b 124 indicated that the latex protein extract
contains a corresponding protein spectrum as previously reported.25

Hevein. Highly purified hevein (Hev b 6.02, 4.7 kd) was isolat-
ed from the latex protein extract mentioned above and characterized
by HPLC and mass spectrometry as previously described.20

Avocado extract. For preparation of avocado protein extract, 750
g of avocado pear pulp were mixed with 1 L of PBS containing 500
mg EDTA and 1760 mg ascorbic acid (pH 7.4) at 4° C for 12 hours.
The resultant mixture was first centrifuged at 3600 g and 4° C for
15 minutes to remove the most precipitate and further centrifuged at
12,000 g and 4° C for 45 minutes to remove the residual particles.
The supernatant was then collected and dialyzed against distilled
water for 24 hours at 4° C and finally freeze-dried. The protein con-
tent in extracts was determined by Lowry’s method,26 with ovalbu-
min as the reference protein.

Determination of specific IgE antibodies

IgE antibodies to the whole latex allergens were determined by
the CAP system by using commercial solid-phase latex allergen
(latex ImmunoCAP) from Pharmacia Upjohn (Uppsala, Sweden),
according to the manufacturer instructions. 

The detection of specific IgE antibodies against avocado in
patients with latex allergy was carried out with the enzyme aller-
gosorbent test (EAST) by using the method described previously.20

Briefly, the avocado protein extract was coupled onto cyanogen bro-
mide–activated paper discs in coupling buffer (0.1 mol/L sodium

bicarbonate solution, pH 8.4) at a protein concentration of 2
mg/mL. The allergen-coated discs were then used as target antigen
and incubated with 50 µL of each patient’s serum for 180 minutes
at room temperature. A Phadezym RAST test kit (Pharmacia) was
used to estimate the specific IgE values in the EAST. Serum sam-
ples with IgE concentrations of 0.35 kU/L or greater were regarded
as positive, as recommended by Pharmacia. All positive samples
were assayed a second time to confirm the results by using the CAP
system with avocado ImmunoCAP as the solid-phase allergen. In
addition, the samples with anti-avocado IgE concentrations between
0.35 and 0.7 kU/L were further examined with the CAP system by
means of an autoinhibition assay to verify the binding specificity.
The results were then regarded as positive if the IgE binding was
able to be completely inhibited by avocado protein solution.

Hevein-specific IgE antibodies in serum samples were deter-
mined by using EAST with discs coated with purified hevein as the
target allergen as previously described.20

Immune inhibition assay

The cross-reactivity of latex-allergen hevein with IgE-binding
proteins in avocado was assessed by competitive immune inhibition
assays by means of the CAP system. Ten microliters of hevein solu-
tion at a concentration of 0.7 mg/mL in dilution buffer (PBS con-
taining 1% BSA) was mixed with 50 µL patient serum. The individ-
ual antigen-antibody mixes were allowed to equilibrate overnight at
4° C and were then transferred into wells containing solid-phase
allergen avocado-ImmunoCAP. The remaining IgE antibodies bind-
ing to avocado allergens were then determined by means of the CAP
system as described above. As control, the avocado-specific IgE con-
centration in sera was predetermined with the same process by mix-
ing 50 µL patient serum with 10 µL dilution buffer. In addition, latex
allergen Hev b 1 and an enzyme allergen Asp o 2 (Aspergillus
oryzae) were also used as inhibitors for control purposes. To assure
analogous conditions, the sera with specific IgE concentrations
greater than 15 kU/L were prediluted to give a final IgE concentra-
tion of about 5 to 10 kU/L. Results were expressed as the percent
inhibition of the reaction of IgE in the absence of inhibitor.

In much the same way, the ability of the whole latex allergens
(inhibitor concentration: 1 mg/mL) to inhibit the IgE binding to
avocado proteins or that of avocado proteins to block the IgE bind-
ing to hevein (performed by EAST inhibition) or to latex proteins
(performed by CAP-system) were also investigated.

Electrophoresis, immunoblotting, and

immunoblot inhibition

One-dimensional SDS-PAGE and immunoblot analysis of the
protein extract from avocado were performed as described before,20

with minor modification. Briefly, 120 µg of avocado proteins were
separated on homogenous 10% NuPAGE gel (Novex, San Diego,
Calif) under reducing conditions. For semidry blotting, proteins on
the gel were transferred onto polyvinylidene difluoride membranes
(Millipore, Bedford, Mass) by using a semidry system (16 × 16 cm)
of Roth (Karlsruhe, Germany), with a discontinuous buffer system
at 0.8 mA/cm2 membrane for 1 hour at room temperature. After
blocking with a solution consisting of 1% BSA and 1%
polyvinylpyrrolidone (both from Sigma) in Tris-buffered saline
(TBS; 50 mmol/L Tris/HCl and 150 mmol/L NaCl [pH 7.4], con-
taining 5 mmol/L NaN3 and 1 mmol/L EDTA) and washing with
TBS, membranes were cut into individual 4-mm wide strips. By
immunoassay, the strips were incubated individually with 800-µL
serum samples diluted 1:10 in TBST-BSA (2% BSA dissolved in
TBS containing 0.05% [vol/vol] Tween 20) for 18 hours at 4° C.
The binding of specific IgE antibodies to the proteins was detected
with alkaline phosphatase–conjugated anti-human IgE antibodies



478 Chen et al J ALLERGY CLIN IMMUNOL
SEPTEMBER 1998

(Sigma) in TBST-BSA (diluted 1:2000 for 2 hours at room temper-
ature), and bands were visualized with a substrate solution contain-
ing 0.4 mmol/L 5-bromo-4-chloro-3-indolyl phosphate disodium
salt and 0.37 mmol/L p-nitro blue tetrazolium chloride in 0.1 mol/L
NaHCO3 buffer, containing 10 mmol/L MgCl2 (pH 9.6). Sera from
patients allergic to latex but showing no IgE antibodies to avocado
were used as controls.

To access the cross-reacting allergens in avocado with hevein,
immunoblot inhibition assays were performed with hevein as the
inhibitor. The procedure of immunoblot inhibition assay was the same
as immunoblotting described above except that each diluted serum
sample was incubated with 20 µL of hevein solution (0.7 mg/mL) for
16 hours at 4° C before exposure with the blotted avocado proteins.

RESULTS

Prevalence of sensitization to hevein and

avocado

To analyze the prevalence of sensitization to hevein
and avocado in patients with latex allergy, 196 serum
samples from HCWs allergic to latex (n = 118) and
patients with SB (n = 78) were tested by EAST for spe-
cific IgE antibodies against hevein and avocado proteins.
Twelve sera from individuals without a history of latex
allergy were also used as controls. As shown in Fig 1, in
the HCW group 91 (77%) samples exhibited elevated
IgE antibodies to hevein, and 72 (61%) were found to
have positive IgE antibodies to avocado proteins. Of
them, 67 exhibited IgE antibodies to both hevein and

avocado proteins. The IgE concentrations to hevein and
avocado ranged from 0.47 to 26.7 kU/L (median, 2.90
kU/L) and 0.36 to 19.6 kU/L (median, 1.12 kU/L) by
EAST, respectively. In the SB group 19 of 78 serum sam-
ples (24%) tested showed positive IgE antibodies against
hevein, and the IgE concentration ranged from 0.55 to
20.9 kU/L (median, 4.07 kU/L and geometric mean, 8.03
kU/L). Twenty-seven (34.6%) serum samples, including
the 19 hevein-positive sera, showed positive IgE antibod-
ies to avocado. The IgE concentration to avocado ranged
from 0.37 to 21.91 kU/L (median, 1.46 kU/L and geo-
metric mean, 3.86 kU/L). The positive IgE results to avo-
cado as determined by EAST were confirmed by RAST
in the CAP system. All 12 control sera showed negative
IgE results to hevein, as well as to avocado.

Competitive RAST inhibition

Competitive inhibition assays were performed to
investigate the cross-reactivity of latex or hevein with
avocado proteins by using 42 serum samples from
patients with IgE antibodies to both hevein and avocado
(30 from HCWs and 12 from children with SB). The
inhibition results shown in Table I indicate that in 35
serum samples (83%) the IgE binding to avocado pro-
teins could be completely inhibited by preincubation of
50 µL serum with 10 µg latex protein extract, and in the
other 6 sera the inhibition ranged from 55% to 95%. By

FIG 1. Prevalence of IgE antibodies to hevein (left column), to hevein and avocado (middle column), and to avocado proteins alone (right
column) among HCWs and children with SB who have latex allergy.

TABLE I. Results of reciprocal inhibition of IgE binding in sera from patients with IgE antibodies to latex, hevein, and
avocado

Number of Solid-phase
Inhibitor

Degree of inhibition in sera
Total

sera tested antigen 100% 75%-95% 50%-75% 25%-50% 0%-25%

42 Avocado* Latex 35 2 4 1 0 42
42 Avocado* Hevein 27 5 3 4 3 42
16 Latex* Avocado 0 0 3 3 10 16
16 Hevein† Avocado 0 0 0 2 14 16

*Immune inhibition assays were performed with the CAP system.
†EAST-inhibition with disks coated with hevein as solid-phase antigen.
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using hevein as an inhibitor, a complete inhibition of IgE
binding to avocado was observed in 27 serum samples
(64%), suggesting that the sensitization to avocado in
these 27 patients was caused exclusively by IgE-binding
epitopes present in hevein. In 5 serum samples the inhi-
bition of IgE binding to avocado by hevein ranged from
75% to 95%, and in the other 10 sera the maximum inhi-
bition by hevein was found to be smaller than 70%
(range, 10% to 65%).

The ability of avocado proteins to inhibit the IgE bind-
ing to latex or hevein was also investigated. Sixteen of
the above 42 sera, 8 from HCWs and 8 from patients with
SB, showing complete inhibition of IgE binding to avo-
cado by latex, as well as by hevein, were selected for the
inhibition assays. Interestingly, in none of these 16 sera
could the IgE antibodies to latex or to hevein be com-
pletely inhibited by preincubation of serum with 20 µg of
avocado proteins. In the 8 sera from HCWs, the inhibi-
tion of IgE binding to latex by avocado with the CAP
system ranged from 3% to 52%, and in the other 8 sera
from the SB group, the maximum inhibition of IgE bind-
ing to latex by avocado was 22%, with no inhibition
detected in 2 subjects. In EAST inhibition the maximum
inhibition of IgE binding to hevein by avocado was 36%.
Moreover, 8 (n = 16) sera showed no detectable inhibi-
tion of IgE binding to hevein by preincubation of the sera
with avocado proteins. These results indicate that besides
the shared IgE-binding epitopes with avocado, hevein
also possesses IgE-binding determinants that cannot be
blocked by avocado proteins.

An inhibition assay with a serum pool from 10 HCWs
with latex allergy was also performed. As shown in Fig
2, the inhibition of IgE to avocado by hevein was dose
dependent, and the IgE binding to avocado was inhibited
up to 80%. In fact, the maximum inhibition was achieved
by less than 10 ng of hevein; increasing the amount of
inhibitor up to 10 µg of hevein resulted in no additional
inhibition of IgE binding to avocado. However, by using
the same serum pool as the IgE source, less than 20% of
the IgE binding to latex allergens (measured by CAP sys-
tem) and to hevein (measured by EAST inhibition) could
be inhibited by preincubating the serum with up to 20 µg
of avocado proteins (Fig 2). As controls, 6 serum samples
were randomly selected and tested by EAST inhibition
with avocado discs as solid-phase antigen and latex Hev
b 1 (10 µg, n = 6) and Asp o 2 (10 µg, n = 3) as inhibitors.
Only 1 serum sample showed a slight inhibition (21%) of
IgE binding to avocado by Hev b 1.

Immunoblotting and immunoblot inhibition

An immunoblot inhibition assay was performed to
characterize the possible cross-reacting proteins to
hevein in avocado. The avocado protein extract was first
separated by SDS-PAGE, and the proteins were then
transferred onto a polyvinylidene difluoride membrane.
Ten sera and 1 serum pool with increased IgE antibody
levels to avocado proteins, as well as to hevein, were
used in the study. In addition, in 6 of these 10 sera (lanes
1 to 6 in Fig 3), the IgE-binding reactivities to avocado

could be completely inhibited by hevein in EAST. The
immunoblotting results shown in Fig 3 indicate that IgE
antibodies in 9 of the 10 sera and the serum pool recog-
nized a 30-kd protein of avocado. Some sera also showed
binding reactivity to components with molecular weights
of 26 kd (lanes 7 to 10), 36 kd (lanes 6 to 9), and about
55 kd (lanes 7 and 9). After preincubation with hevein
solution, all serum samples lost their IgE-binding reac-
tivity to the 30- and 36-kd proteins on the membrane
blots, whereas the IgE-binding reactivity to other protein
bands of 26 and 55 kd were not affected by hevein. These
results indicate that most subjects allergic to latex have
elevated IgE antibody levels to a 30-kd protein in avoca-
do, but sensitization to hevein is the main reason for the
observed cross-reactivity and the development of latex-
associated avocado allergies. Four control sera from non-
allergic subjects showed no binding reactivity to avocado
proteins on the membrane blots (data not shown).

DISCUSSION

The aim of this study was to investigate the cross-reac-
tivity potential of hevein from Hevea latex in patients
with allergies to both latex and avocado. Recently,20 we
demonstrated that hevein (4.7 kd, Hev b 6.02) is one of
the most common allergens in latex. However, among the
2 risk groups (HCWs and patients with SB) exhibiting
the highest risk of having latex allergies, the prevalence
of sensitization to hevein is rather different. Although
about 75% of HCWs with latex allergy are sensitized to
hevein, less than 30% of the patients with SB who have
latex allergy showed IgE antibodies against hevein in
their sera. Results of serologic measurement presented in
this study confirmed our prior findings: 91 of 118 sera
from HCWs and 19 of 78 from patients with SB showed
positive anti-hevein IgE antibodies for a prevalence of
77% and 24%, respectively. It is obvious that a similar

FIG 2. Dose-related inhibition of IgE binding to avocado proteins
by hevein (filled squares) and inhibition results of IgE binding to
hevein (open squares) and latex (filled triangles) by avocado
extract by using a serum pool.
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prevalence of sensitization to avocado was found among
both patient groups; the rate of sensitization to avocado
in HCWs and patients with SB with latex allergy was
61% (72 of 118) and 34.6% (27 of 78), respectively. In
addition, in both patient groups the subjects with positive
anti-hevein IgE antibodies were at significantly higher
risk to be seropositive for anti-avocado IgE. The odds
ratio for anti-avocado IgE, given positive IgE responses
to hevein, was 6.63 (95% CI, 2.57 to 17.1; P = .0001) in
HCWs, and in patients with SB all 19 subjects with pos-
itive anti-hevein IgE antibodies also had IgE antibodies
to avocado (P < 1 × 10–8).

Avocado pear is an exotic fruit in Germany. According
to the results of a questionnaire answered by parents
about the exposure to avocado in the children with SB
studied, only 1 of the 30 avocado-positive subjects with
SB had a history of eating avocado. The sensitization to
avocado is therefore unlikely to be induced by avocado
itself. The strong association of IgE antibodies to hevein
and avocado suggests that sensitization to hevein might
play a key role in the development of seropositivity to
avocado in patients with latex allergy. 

These findings were further confirmed by the results of
RAST inhibition assays. Our cross-inhibition experiments
demonstrated that hevein shares common IgE-binding epi-
topes with avocado proteins because addition of hevein to
serum samples significantly inhibited the binding of IgE
antibodies to avocado. Of 42 sera tested in the inhibition
experiments, anti-avocado IgE antibodies could be com-
pletely inhibited by hevein in 27 (64%) serum samples. As

compared with the inhibition obtained with latex proteins
as an inhibitor in which a complete inhibition of anti-avo-
cado IgE by latex was observed, a complete inhibition by
hevein was found in 77% of serum samples (27 of 35).
These results clearly indicated that latex hevein is the
dominant cross-reacting allergen to avocado. 

By contrast, the binding of IgE antibodies to hevein, as
well as to latex, could only be weakly inhibited in the
case of avocado proteins used as inhibitors. In all 16 sera
studied that showed complete inhibition of IgE binding
to avocado by latex and hevein, the rate of inhibition of
IgE to latex or to hevein by avocado did not exceed 60%.
Furthermore, in 8 of these 16 sera, no evident inhibition
of the IgE binding to hevein by avocado was observed.
From these results we conclude that hevein and avocado
proteins share some, but not all, of their IgE-binding epi-
topes. The hevein molecule contains individual IgE-bind-
ing epitopes that are not present on the avocado proteins,
and these allow hevein to strongly bind with IgE anti-
bodies, even if some binding sites have been blocked by
the shared epitopes on avocado proteins.

Results from immunoblot and immunoblot inhibition
assays suggest that the major IgE-binding component in
avocado is a 30-kd protein. In 9 of 10 sera and in a
pooled serum sample, this protein was strongly bound
with IgE antibodies. After preincubation of the sera with
hevein in fluid phase, the IgE-binding reactivity to this
protein was completely inhibited, indicating that this 30-
kd protein is the major cross-reacting allergen to hevein
in avocado. In 4 serum samples (lanes 7 to 10 in Fig 3)

FIG 3. Immunoblotting and immunoblot inhibition results showing IgE-binding reactivity to avocado proteins in 10 sera (lanes 1 to 10)
and serum pool (lane 11) from patients allergic to latex. Lane M, molecular weight markers. Strips indicated with a show the serum IgE-
immunoblot reactivity to avocado proteins. Strips marked with b show results of immunoblot inhibition assay in which sera were indi-
vidually preincubated with hevein solution before reacting with avocado proteins on membrane blots.
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and in the serum pool, additional reactive bands with
molecular weights of about 26 and 55 kd are present, and
their IgE-binding reactivity could not be blocked by
hevein. These findings explain the partial inhibition of
anti-avocado IgE by hevein in these sera.

Anaphylactic reactions to avocado have been reported
in patients presensitized to latex and vice versa.27-28 Sev-
eral studies have investigated cross-reactivity between
latex and avocado or other food allergens.13-15 By using
immunoblot and immunoblot inhibition methods,
Ahlroth et al.15 demonstrated that a number of avocado
proteins were able to bind with IgE antibodies from
patients with allergy to latex and avocado, and the major
allergen in avocado seemed to be a protein with a mole–
cular weight of about 30 kd. Moreover, they found that
the IgE-binding reactivity to this 30-kd protein could be
inhibited by latex extract.14,15 But in these studies the
molecular nature of the components responsible for the
cross-reactivity was not identified. Our IgE-binding data
for hevein and the allergens in avocado represent a first
example of cross-reactivity between a fully characterized
latex allergen and its counterpart from avocado. Investi-
gations on the molecular immunologic properties of the
cross-reacting 30-kd allergen in avocado are in progress.
Our preliminary results by protein sequencing suggest
that the 30-kd avocado allergen is a class I endochitinase
containing a hevein domain at the N-terminus (Fig 4).
The detailed results about cross-reacting allergens in
avocado will be published separately.

We thank Maria Düser, Angelika Flagge, and Silke Maryska for
their technical assistance.
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FIG. 4. Comparison of amino acid sequence of avocado 30-kd allergen (1 to 15) obtained by N-terminal sequencing, with avocado class
I endochitinase (1 to 35) and latex hevein. :, indicates identical amino acid residues.


