Alergol Inmunol Clin 2002; 17: 102-106

A. Ausin, M.C. Moreno-
Escobosa, N. Rubira,

P. Amat, E. Serra-
Baldrich, M. Lluch-
Pérez, B. Bartolomé?,
A. Malet

Al.lergo-Centre, Barcelona.

Bial-Aristegui Laboratories,
Bilbao, Spain.

Correspondence address:
Dr. Alfonso Malet Casajuana
Al.lergo-Centre

Laforja 95, pral 12

E-08021 Barcelona, Spain

102

Caso clinico

Occupational asthma due to spinach
powder

Background and aimsActing as inhaled antigens, foods can cause respiratory
diseases. We report the case of a 45-year old male baker, with no past history
of atopy, with symptoms of rhinoconjunctivitis and bronchial asthma in relation
to the manipulation of dehydrated spinach powder used for the enrichment of
whole-grain flours in the preparation of whole-grain bread. The patient tolerates
the ingestion of spinach, bread and bakery and pastry prodetisods:Skin

prick tests were performed with an extract of the dehydrated spinach powder
(30 mg/ml), as well as a nasal challenge test with spinach powder extract (10
mg/ml) and specific IgE quantification by the HY-TEC-EIA and SDS-PAGE
immunoblotting methodsResults:The prick test with the dehydrated spinach
powder extract was positive, as was the nasal challenge test with a 1:1000 dilu-
tion of the 10 mg/ml extract, causing immediate clinical symptoms of rhinitis
with increased nasal airflow resistance and a >50% drop in the total nasal air-
flow. The specific serum IgE level was 1.64 kU/ml, and the SDS-PAGE immu-
noblotting technique disclosed an IgE-binding protein band with a molecular
weight of 29.6 kDaConclusionsA case of IgE-mediated immediate hypersen-
sitivity to dehydrated spinach powder is reported, in a baker who evidenced rhi-
nitis and asthma upon manipulating this material. The patient remains asympto-
matic when avoiding contact with the allergen. Sensitisation to other vegetable
antigens present in the bread dough may be the cause of occupational asthma
caused by hidden and infrequent antigens.
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Asma ocupacional por polvo de espinaca

Antecedentes y objetivdsos alimentos pueden ser causa de enfermedades respirato-
rias como antigenos inhalados. Se presenta un caso de un varén de 45 afios, panader
sin antecedentes de atopia, que presenta sintomas de rinoconjuntivitis y asma bron-
quial en relacion con la manipulacion de polvo de espinaca deshidratada, que utiliza
para el enriquecimiento de harinas integrales en la fabricacion del pan integral. El pa-
ciente tolera la ingesta de espinaca, pan y bollgidéerial y métodosSe realizo

prick testcon extracto de polvo de espinaca deshidratada (30 mg/ml) y prueba de pro-
vocacion nasal con extracto de espinaca deshidratada, asi como determinacion de IgE
especifica mediante el método HY-TEC-EIA e SDS-PA@Bunoblotting Resulta-

dos:El prick testcon extracto de polvo de espinaca deshidratada (30 mg/ml) fue posi-



Occupational asthma due to spinach powder

tivo. La prueba de provocacion nasal con el extracto de espirelly with the manipulation of dehydrated spinach powder
ca deshidratada fue positiva a una dilucion 1/1000 desencadédich he uses for the enrichment of whole grain flours in
nandose de forma inmediata sintomas clinicos de rinitis; se gtie manufacture of bread.

do observar aumento de las resistencias y disminucion en el 1he bakery where he works belongs to his family,
flujo total mayor del 50%. La IgE especifica fue de 1,64 ku/@nd since childhood the patient has been present in the

y mediante la técnica SDS-PAGEMuNoblottingse determi- premises without developing symptoms until those repor-
n6 una banda proteica fiadora de IgE de 29,6 KImclu- ted first appeared. Dehydrated spinach has been used as a

. . . I . bakery complement since about five years.
siones:Se describe la hipersensibilidad mediada por IgE frente y P . . Y
When the patient first came to our Centre he worked

a polvo de espinaca en un paciente panadero que presentggg,lca”y in an administrative capacity and only sporadi-

sintomas de rinitis y asma con su manipulacién. El paciente c?glly co-operated in the actual manufacture of bread; over
encuentra asintomatico al evitar su contacto. La sensibilizacic?ﬂe last year he had presented symptoms of rhinocon-
a otros vegetales utilizados en la masa del pan puede sejactivitis and asthma when so doing. The same symp-
causa de asma ocupacional por antigenos ocultos y poco figms also occurred if the doors and barriers separating the
cuentes. administrative area from that where bread was manufactu-
red were not carefully closed.

The symptoms were initially controlled with the oc-
casional inhalation of salbutamol. However, six months af-
ter they first appeared the patient had an acute episode re-
oodstuffs can be the cause of allergic respiratorfluiring emergency therapy, and his family physician

disease when acting as inhaled antigens. The pedfitiated treatment with budesonide, 400 pg b.i.d. He was
known example of such a condition is bakers'@symptomatic when he first consulted at our Centre.

Palabras clave:Alergia. Asma. Espinaca. Enfermedad ocu-
pacional.

asthma, caused by exposure to the flour of grains or pulses
such as soybean or vetéh
The aim of the present work is to demonstrate thMETHODS
relationship between clinical symptoms in a baker and a
possible sensitisation to another vegetable product: spi Vivo studies: skin tests and nasal challenge test
nach. The patient uses spinach in the course of his daily * Skin prick tests were performed with a panel of the
work for vegetable fibre enrichment of whole grain flours.airborne allergens that are common in our environment:
Spinach, Spinacea oleracea, is an herbaceous pldiusehold dust mites, animal epithelia, latex, grass, olive,
of the Chenopodiaceae family. The leaves are appropriaantain and cypress pollens, and herbaceous plant pollens
for human consumption when still tender. It is highly apincluding theChenopodiaceaéamily. The habitual study
preciated as a source of folates, magnesium, calcium af@l bakers was also carried out, with prick tests with whe-
sodium, as well as the vitamins A, C and E. at, barley, rye, oat and corn flours, enzymesafylase,
Spinach is used, because of its laxative and diuretiypsin, chymotrypsin, papain), environmental and storage
properties, as a complement to the usual grain flours ifoulds, grains (wheat, barley, rye, oat, corn) and storage
the manufacture of whole grain bread. mites (Acarus siro, Lepidoglyphus destructor, Tyrophagus
putrescentiae)in all cases according to the EAACI re-
commendations. Prick tests were also performed with a

CASE REPORT commercially acquired spinach extract (CBF Leti, Barce-
lona, Spain), as well as with other leaf vegetables.
A 42-year old male with no remarkable personal his-  * The patient provided the dehydrated spinach he ma-

tory and in particular with no personal or family history ofnipulated at the bakery, and an extract was prepared at a 30
atopy came to our Centre because of symptoms of rhin®g/ml protein concentration (Bial-Aristegui Laboratories,
conjunctivitis over the past three years; in the last year Hailbao, Spain). Prick tests were performed with this extract
had also presented cough, dyspnoea and wheezing. on the patient and on atopic and non-atopic control subjects.
The patient associated the occurrence of these symp- * Thein vivo studies were completed with nasal challen-
toms to his occupational environment, and more specifge tests with a barley flour extract and with the dehydrated
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spinach extract prepared by Bial-Aristegui (10 mg/ml concerTable I. Results of the in vivo tests

tration). A baseline rhiNOMAaNOMEtry WAS PEMOMMET Op (e
Nasal challenge

the test while the patient was asymptomatic and without m Prick-test (mm) CAP-IgE (kU/I) test
dication, and the dehydrated spinach extract was then instillt
at a 1:1000 dilution. Clinical and rhinomanometric (RhinotesSPinach 14x9 6,34 Positive

MP 500 rhinomanometer) were then carried out. Control tes>® flour 33 3.60 Negative

were performed on both atopic and non-atopic subjects.

In vitro studies: specific IgE detection and SDS-PAGE nels were negative but for barley flour (3 x 3 mm wheal).
* The total serum IgE levels, as well as the specific IgBhe prick test with the commercially acquired spinach ex-
ones to spinach, pollens, flours and grains were quantified lsact was also positive (3 x 3 mm wheal).
the Pharmacia CAP-System (Pharmacia, Uppsala, Sweden). The skin prick test with the dehydrated spinach ex-
Specific IgE antibodies to the dehydrated spinachract prepared by Bial-Aristegui at 30 mg/ml concentration
provided by the patient were detected using the HY-TEGwas clearly positive in the patient, with a 14 x 9 mm whe-
EIA procedure with reagent discs provided by Ifidesaal, and negative in all the control subjects.
Aristegui Laboratories (Bilbao, Spain), with the allergen Even though the patient did not manipulate barley
coupled (2 mg/disc) to BrCN-activated paper discs. Thélour at his workplace, and considering the results of the
tests were developed with the HY-TEC-EIA specific IgEskin tests, then vivo study was completed with a nasal
equipment (Hycor Biomedical, Inc.). challenge test with barley flour extract (CBF Leti Labora-
The SDS-PAGE procedure was carried out at Bialtories), progressively increasing the instilled concentration
Aristegui Laboratories using the discontinuous methodp to a 1:1 dilution. This test was negative, with neither
described by Laemmli in 12% acrylamide gel, with pro-clinical nor rhinomanometric changes.
tein staining with Coomassie blue R-250 or argentic stain  The nasal challenge test with the 10 mg/ml dehydra-
as required, and with parallel application of a standard lged spinach extract was positive at the 1:1000 dilution, with
ne with protein markers of known molecular massesasal pruritus, hydrorrhoea and obstruction, and the rhino-
(Pharmacia Biotech): phosphorylase B (94.0 kDa), bovinmmanometry disclosed a drop in the total nasal airflow by
serum albumin (67.0 kDa), ovoalbumin (43.0 kDa), carboever 50%; the total nasal airway resistances increased over
nic anhydrase (30.0 kDa) amdlactoalbumin (14.4 kDa). tenfold as compared to the baseline rhinomanometry value.
The standard and the sample were applied at 10 p/lane vo-
lume, with 20 pg protein (Bradford) in each applicationin vitro studies: specific IgE detection and SDS-PAGE
when the Coomassie blue stain was used and with 1 pg « The total serum IgE level was 98.88 kUI/I.
protein when the argentic stain was used. The argentic e« The specific IgE quantitation (Pharmacia CAP-Sys-
stain was carried out with the Silver Stain Plus apparatusm) was positive for barley flour (3.40 kU/I, Class 2) and
(Bio-Rad), according to the manufacturer’s instructions. also for spinach (6.34 kU/l, Class 3).
The proteins separated at the SDS-PAGE were elec- « The specific IgE to dehydrated spinach (HY-TEC-
trotransferred to PVDF membranes (Immobilon P) andElA) was positive (1.64 kU/I, Class 2).
then incubated with the patient’s serum. The IgE-binding e The SDS-PAGE immunoblotting procedure dis-
bands were developed with an enzymatic system using @&fosed an IgE-binding band with a molecular mass of
IgE-peroxydase conjugate that was developed with 4-CI29.6 kDa. When the assay was carried out with an ex-
loro-1-naphthol or with Lumigen PS-3 (chemoluminiscentract prepared from spinach tablets (prepared with the
ce detection) as convenient. The molecular mass standastbteins that precipitate after dialysing the proteins ex-
was developed with Amido black. tracted from the spinach powder), a 32-kDa protein band
appeared. It is quite probable that both results are due to
the same protein, which appears in slightly different
RESULTS forms in the two samples due to the precise nature of the
sample itself (state of the protein and of other accompan-
In vivo studies: skin tests and nasal challenge (Table )  ying ones, other non-protein compounds in the sample,
» The skin prick tests with the standard allergen paetc.) (Fig. 1).

104



Occupational asthma due to spinach powder

iron, folate, magnesium and calcium contents, is used by
some bakeries as a complement in the manufacture of
whole grain bread. The material is used in dehydrated
form, as cylinders some 3 cm in length, which are admi-
xed to the flours and other additives.

Spinach,Spinacea oleraceas an annual herbaceous
plant of theChenopodiaceaéamily, short in stature and
with dark green leaves inserted into a short stalk. The lea-
ves are adequate for human consumption while still young
and tender. Its use was introduced in Spain by the Arabs,
and the leaves are at present available during the whole
year, and are used in fresh, frozen or also dehydrated
forms.

Sensitisation to other green vegetables (green beans,
potato, silver-beet) has been described in housewives who
developed asthma after the inhalation of the cooking va-
pours. Contact urticaria upon manipulation of these vege-
tables is common among these patients, and cross-reacti-
vity studies between the various different vegetables have
confirmed this phenomenon in skin tests amaitro stu-
dies, yet without clinical relevance. These patients eviden-
ced rhinitis and bronchial asthma due to grass pollen sen-
Fig. 1. SDS-PAGE Immunoblot. A: spinach powder extract; B: spinach sitisation and contact urticaria while manipulating the

powder tablet extract. Lanes “P”: patient’s serum; lanes “C”: control bl b | d the i K f th
serum (serum pool from non-allergic subjects); lane “M”: molecular green vegetables, but tolerated the intake of those same

mass standard. vegetables.
The patient here reported had no urticarial symptoms
DISCUSSION when manipulating the dehydrated spinach, and he repor-

ted no problems when eating it, either raw or cooked. He

We report one case of sensitisation to dehydrateé'so did not evidence sensitisation to grass pollens or to
spinach powder in a baker who habitually manipulates th&ther pollens of th€henopodiaceatamily.
material at his workplace. As for symptoms after spinach intake, there have be-
It has been known for decades that exposure to grafii? reports of the oral allergy syndronamd even of exer-
flours and dusts/powders may cause respiratory symptorfise-induced anaphylaxis, but in the latter case there was
of rhinitis and bronchial asthma. The concept of bakersgross-reactivity to latéxa finding also reported in relation
asthma as an occupational disease was first introduced tfhotherChenopodiaceae
1929 by DeBescheand since that time multiple allergens There is one report of extrinsic allergic alveolitis
have been proposed as causing respiratory symptoms, df¥ised by the inhalation of spinach powder used as a fo-
not only grain components but also components of thepdstuff colouring. This patient developed severe disease
many contaminants (pollens, spores, enzymes, mites, ...)With fever and dyspnoea, and with severe restrictive chan-
Asthma caused by inhalation of diverse vegetabl§€S in the lung function tests. The diagnosis was confir-
flours used by bakers (legume, soybean and vetch flourg)ed by the demonstration of specific Ig@ntibodies in
has been described and studied in dépth the patient's serum
In the present case, the patient had been working In the case here reported, hypersensitivity has been
since childhood in a family-operated bakery and had staflemonstrated to the dehydrated spinach he manipulates in
ted evidencing symptoms three years prior to consultatioff€ bakery in the course of its use as an enriching comple-
he clearly related these symptoms to exposure to dehydf&ent to whole grain flours, which is mixed to those flours
ted spinach powder. This material, because of its laxativ@ring the manufacturing process.
and emollient properties and of its vitamin A, C and E, ~ An immediate, IgE-mediated mechanism has been
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demonstratedn vivo through the positive skin tests with junctivitis and bronchial asthma caused by the manipula-
negative controls and through the specific nasal challengen of dehydrated spinach in the preparation of bread
test with the suspected allergen, which in our patient hadbugh. An IgE-mediated mechanism has been shown to be
positive results at a low allergen concentration. responsible through the skin tests, the specific IgE quanti-
The presence of specific IgE antibodies in the patation and the demonstration of an IgE-binding protein
tient's serum has been demonstrated, and the SDS-PAGEh a ca. 30 kDa molecular mass in the SDS-PAGE im-
procedure disclosed an IgE-binding protein band with aunoblotting studies.
molecular mass o€a. 30 kDa upon incubation of the
dehydrated spinach extract with the patient’s serum. REFERENCES
The patient improved when using a face mask Wh”q. Von Distoeck HAE, Roux DJ. Sensitisation to flour an flour illness
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