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Background: There has been an increase in the incidence of occupational asthma
along with better understanding of its pathophysiologic mechanisms and etiologic
factors. There are no reports of patients with asthma and rhinitis toPassiflora alata
(passion flower) andRhamnus purshiana(cascara sagrada).

Methods: We describe two substances of plant origin as causal agents of
occupational allergic respiratory diseases in a patient who worked in a pharmacy
devoted to the manual preparation of products.

Results:Skin testing and Western blot confirmed the sensitization of the patient
to these plant extracts in vivo and in vitro, respectively. Bronchial challenge
confirmed the cause-effect relationship between the allergen exposure and the
diseases.

Conclusions: We conclude that Passiflora and cascara sagrada are two new
etiologic agents of IgE-mediated occupational asthma and rhinitis. The present
study also serves to alert physicians to the risks associated with work in pharmacies
devoted to manual preparation of plant extracts, emphasizing the importance of the
use of protective measures in these environments.
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INTRODUCTION
The association between asthma and
occupational exposure was observed as
far back as in the fourth century BC by
Hippocrates, but was better character-
ized and described only in the 18th
century by Bernardo Ramazzini.1 With
the industrialization of society, the in-
troduction of new chemical products
and improvement of diagnostic meth-
ods, there was an increase in the inci-
dence of occupational asthma along
with better understanding of its patho-
physiologic mechanisms and etiologic
factors.

The incidence and prevalence of oc-
cupational asthma have certainly been
underestimated due to the great diag-
nostic difficulty and the uncertain re-
porting of this disease. The prevalence
of occupational asthma has been esti-
mated in several studies at 2% of the

general worker population, but it var-
ies with the allergen exposure in-
volved.2,3

In the present study we describe two
substances of plant origin,Passiflora
alata (passion flower) andRhamnus
purshiana(cascara sagrada), as causal
agents of asthma and rhinitis. We re-
port a patient with allergic symptoms
who was exposed to these substances
in a pharmacy devoted to the manual
preparation of products. The objective
of the study was to determine the
cause-effect relationship between these
substances and the clinical manifesta-
tions of the patient.

CASE REPORT
The patient, a 30-year-old white man
born in the state of Parana´ and residing
in São Paulo for the last 16 years,
sought our service in June 1993.

The patient had been working for 2
years in a pharmacy devoted to the
manual preparation of products, where
he weighed and prepared chemical
products eight hours each day, Mon-
day through Saturday, without using a

mask, gloves, or other protective ma-
terials. In mid-1992, when he had been
working at the pharmacy for 6 months,
the patient started to experience epi-
sodes of sneezing, coryza, and nasal
pruritus and congestion. He also re-
ported ocular pruritus and hyperemia,
tearing, and pruritus of the auditory
canal and oropharynx. Three months
after the original symptoms, he devel-
oped a dry cough, chest pain, sensa-
tions of chest tightening, dyspnea, and
wheezing. The symptoms started to be
continuous and were worse in the
morning when he entered the phar-
macy, and when he manipulated cap-
sules containing cascara sagrada and
passion flower preparations. The
symptoms improved after the end of
the working day, but on some occa-
sions worsened again at night in his
house. There was also relief of symp-
toms on Sundays. The patient had been
using inhaledb2-adrenergic agents fre-
quently. He had no history of atopy but
had a smoking habit of 1 pack per day
of 16 years’ duration.

Physical examination revealed that
the nasal turbinates were slightly hy-
pertrophied and hyperemic. The pa-
tient had a respiratory rate of 20 rpm
without using accessory respiratory
muscles, with moderate wheezing
heard diffusely on both sides of the
chest upon auscultation. The peak ex-
piratory flow rate was 480 L/minute
(predicted: 622).

Laboratory tests showed 14% eosin-
ophilia with 8,000 leukocytes per cu-
bic min and total IgE levels of 1130
IU/mL. Strongyloides stercoraliswas
isolated from the feces. A radiograph
of the paranasal sinuses showed re-
duced transparency of both maxillary
sinuses. Prick tests for common inhal-
ant allergens (D. pteronyssinus, D.

Service of Immunology, University Hospital,
Faculty of Medicine, University of Sa˜o Paulo.

Received for publication November 1, 1996.
Accepted for publication in revised point

June 7, 1997.

VOLUME 79, NOVEMBER, 1997 449



farinae, cat, dog, cockroach, Penicil-
lium, Alternaria, Aspergillus, and Cla-
dosporium) were negative and the pul-
monary function test suggested
moderate bronchial obstruction with
no significant reversibility after the use
of appropriate medication (FVC: 71%;
FEV1: 68%; FEV/FCV ratio: 97%;
FEF25–75%: 47%; PFR: 73%).

The patient was advised to leave his
job until he could be better studied. He
began to use 1000mg of beclometha-
sone per day.

METHODS

Skin Tests
A prick test was performed using the
substances associated with the symp-
toms of the patient diluted in physio-
logic saline at the concentrations of
0.01%, 0.1%, 1% and 10%. All tests
were carried out in duplicate, using
histamine (10 mg/mL) as positive con-
trol and saline as negative control. For
control, skin tests were performed on
100 volunteers with asthma and/or rhi-
nitis. A wheal 3 mm in diameter was
considered a positions test.4 The pa-
tient and the controls gave written con-
sent for these tests and the bronchial
challenges done.

Bronchial Challenge
Specific and nonspecific bronchial
challenge tests were performed with
the patient hospitalized and with emer-
gency equipment at hand. The tests
included five bronchial challenges
done on five consecutive days: with
saline (day 15 control), with hista-
mine (day 2), with passion flower (day
3), with cascara sagrada (day 4), and
another time with histamine (day 5).

For the nonspecific bronchial chal-
lenge tests, a 10-mg/mL histamine so-
lution was used at different dilutions
(1:100, 1:80, 1:40, 1:20, 1:10, 1:8, 1:4,
1:2, and 1:1). The test was discontin-
ued when a 20% fall of the FEV1 oc-
curred compared with basal values.
Using the logarithmic dose-response
curve, we calculated in a noncumula-
tive manner the “challenge concentra-
tion” that caused a 20% fall in FEV1
(PC20).

For the specific bronchial challenge
tests, a 1% solution of each extract was
used at different dilutions, starting
with the concentration 2-fold smaller
than the concentration that gave a pos-
itive prick test with a wheal of 2 mm in
the patient (1:8192, 1:4096, 1:2048,
1:1024, 1:512, 1:256, 1:128, 1:64, 1:
32, 1:16, 1:8, 1:4, 1:2, and 1:1). The
test was discontinued when a 15% fall
of the FEV1 occurred compared with
basal values. Using the logarithmic
dose-response curve, we calculated in
a cumulative manner the “challenge
dose” that caused a 15% fall in FEV1

(PD15). We preferred this procedure in-
stead of bronchial challenges with the
patient manipulating the substances in
a chamber because we think this would
be a more accurate, more controlled
and safer method.

Five healthy volunteers and five pa-
tients with asthma were the controls
for the challenges.

Electrophoresis
Cascara sagrada and passion flower
were analyzed by electrophoresis on
12% polymerized polyacrylamide gel
(wt/vol) in the presence of 0.1% (wt/
vol) sodium dodecyl sulfate (SDS).
The plant extracts were diluted to 25%
in deionized water and applied to the
wells together with previously stan-
dardized sample buffer. The protein
standards of known molecular weight
used were phosphorylase b5 94 kD,
albumin 5 67 kD, ovalbumin5 43
kD, carbonic anhydrase5 30 kD, tryp-
sin inhibitor 5 20.1 kD, and a-lactal-
bumin 5 14.1 kD (M.W.-Pharmacia).

Western Blot
The gel was immersed in transfer
buffer containing 48 mM tris-base,
glycine, 0.1% SDS (wt/vol) and 20%
methanol (wt/vol), pH 7, for two hours
at room temperature. The protein
bands were transferred to a 0.45-mm
nitrocellulose membrane in the BIO-
RAD system using a current of 1.2 A
and 100 V, for one hour at 4 °C. This
step was checked by the visualization
of protein bands in Ponceau for 30
minutes followed by band washing
with deionized water.

The nitrocellulose paper was cut
into strips that were blocked with PBS
Tween 20 containing 1% BSA, for one
hour at room temperature. After block-
ade, the strips were washed three times
with PBS Tween 20 for five minutes,
with shaking. Serum from a normal
person (control) and patient serum di-
luted 1:50 in PBS Tween 20 were left
to stand with the strips overnight at
room temperature. The strips were
then washed three times for five min-
utes with shaking. Alkaline phos-
phatase-conjugated anti-IgE and anti-
IgG antibodies (Sigma, USA) were
added to the assay at respective dilu-
tions of 1:250 and 1:500 and left to
stand overnight at room temperature.

After two more washes with PBS
Tween 20 and one wash with buffer,
tris and magnesium chloride, the sub-
strates nitrobluetetrazolium (NBT) and
5-bromo-4-chloro-3-indole phosphate
(BCIP) (Sigma, USA) were added to
the strips.

RESULTS

Prick Test
The prick test was positive for cascara
sagrada and passion flower at all dilu-
tions tested (Fig 1). All patients used
as controls had negative prick tests for
10% solutions of passion flower and
cascara sagrada.

Bronchial Challenge
The three 0.9% NaCl inhalations per-
formed during the challenge with sa-
line did not change the FEV1 value.
When serial FEV1 measurements were
taken on the first day of challenge
(control day), FEV1 values were found
to fall at night, although the patient did
not report symptoms or present signs
suggesting bronchospasm upon auscul-
tation.

Both bronchial challenges with his-
tamine were positive, demonstrating
airway hyperreactivity. The tests were
interrupted after the inhalation of his-
tamine solution at the concentrations
of 0.25 mg/mL and 0.125 mg/mL dur-
ing the examinations carried out the
day before (day 2) and the day after
(day 5) the bronchial challenges with
allergens (day 3 and 4), respectively.
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Using the dose-response curve, a PC20

of 0.150 mg/mL was calculated for the
test performed before the specific chal-
lenge and a PC20 of 0.115 mg/mL was
calculated for the test performed after
challenge. The patient reported respi-
ratory difficulty, and wheezing of mild
intensity was auscultated after the last
inhalation in both tests.

Bronchial challenge with passion
flower was positive, with a PD15 of
0.0024 mg calculated from the dose-
response curve (Fig 2). With inhalation
of the allergen at the concentration of
0.01953 mg/mL there was an 18.75%
fall in basal FEV1, the patient started to
report dyspnea and chest pain, and
moderate wheezing could be auscul-
tated diffusely on both sides of the
chest. After spontaneous recovery
from the bronchospasm without the
use of any medication, the patient
again presented symptoms (dyspnea
and wheezing) seven hours after the
end of the challenge. The occurrence
of these delayed symptoms was asso-
ciated with a 43.75% fall in FEV1 com-
pared with basal FEV1 and of 18.18%
compared with the FEV1 measured at
the same time of day on the day of the
bronchial challenge tests with physio-
logical saline. Bronchial challenge

with cascara sagrada gave a PD15 of
0.0079 mg as indicated in the dose-
response curve (Fig 3). Upon inhala-
tion of 0.01953 mg/mL of the allergen
the patient experienced bronchospasm,
with dyspnea, moderate wheezing
upon auscultation, and a 24.56% fall in
FEV1 compared with basal values. As
in the previous test, there was sponta-
neous recovery from the symptoms
triggered by the challenge and the pa-
tient had delayed symptoms (dyspnea)
four hours after the challenge. On this
occasion, FEV1 was 26.31% lower
than basal FEV1 and 27.59% lower
than the FEV1 measured at the same

time of day on the day of bronchial
challenge with saline (control day).
None of the control volunteers chal-
lenged with cascara sagrada and with
passion flower presented bronchial
symptoms.

Electrophoresis
The passion flower extract submitted
to electrophoresis was separated into
several protein bands of molecular
weight ranging from 20.1 to 94 kD
(Fig 4). Cascara sagrada was also sep-
arated into several bands but of lower
molecular weight, ranging from 14.1 to
67 kD (Fig 4).

Western Blot
The Western blot technique revealed
IgE and IgG antibodies in the patient’s
serum against a protein of approxi-
mately 20-kD molecular weight
present in the passion flower extract
(Fig 5). On the tape with control serum
there was no IgE antibody binding, but
IgG antibody binding to a protein band
of approximately 35 kD did occur.

In the test with cascara sagrada, we
observed patient IgE and IgG antibody
binding to a protein of molecular
weight between 20 and 30 kD (Fig 5).
There was no binding of IgE or IgG
antibodies from the control individual.

DISCUSSION
The plant family Passifloraceae was
defined by Jussieu in 1805 and is cur-
rently subdivided into 650 species and
16 genera. Predominantly occurring in
America and tropical Africa, it was
probably discovered by Monardes, a

Figure 1. Prick test with the substances under investigation. 1: concentration of the substances
involved, 2: sizes of the wheals observed in the prick tests with passion flower, and 3: sizes of the wheals
observed in the prick tests with cascara sagrada.

Figure 2. FEV1 measured after the inhalation by the patient of different doses of passion flower.
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Spanish doctor who described the plant
in Peru in 1569. The word passiflora is
from the Latin and means “passion
flower.” In Brazil, these plant family is
known as “maracuja,” a word from the
Tupi-Guarani’ language.

Its major use is an edible fruit, but
its extracts are used in various medi-
cations. In Brazil, only the use of the
leaves ofPassiflora alataof the vari-
ety dryander is permitted for the prep-
aration of medications. It is known,
however, that extracts are made also
with other parts of the plant, such as
the stalk, and with other varieties.

The major pharmacologic property
of passiflora is depression of the cen-
tral nervous system, causing sedation.
This effect was described by Phares in
1867, who used this substance for pa-
tients with insomnia and irritability.
Freitas, who reviewed the literature,
has reported other effects: hypoten-
sion, contraction of intestinal smooth
muscle, bradycardia, hypothermia,
skeletal muscle relaxation, and anti-
spasmodic and anti-inflammatory ef-
fects.5

As a plant extract, passion flower
extract contains many simple sub-
stances. Some active principles have
been isolated from the plant using thin-
layer chromatography. Harman,
harmine, and harmol have been ex-
tracted from the alkaloid phase, and
vitexin, isovitexin, orientin, iso-orien-
tin, and saponarin from the flavonoid
phase.5

Cascara sagrada, also calledRham-
nus purshiana, is prepared from the
bark of the treeRhamnus purshiana
deCandolle. This tree is indigenous to
the Pacific coast of North America.
Cascara sagrada has been reported to
contain two types of anthracene com-
pounds, O-glycosides and C-glyco-
sides.6 This drug is used for its laxative
effect and also as a restorer of colon
tonus in cases of constipation.

In a Brazilian dictionary of pharma-
ceutical specialties7 there are 20 med-
ications containing passion flower and
seven containing cascara sagrada. The
patient reported here manipulated a
medication prescribed for weight loss
that contained passion flower and cas-

cara sagrada in combination in addi-
tion to other substances. A review of
the literature did not show reports of
rhinitis or asthma related to passiflora
or cascara sagrada.

The diagnosis of asthma and rhinitis
is confirmed on the basis of clinical
history, physical examination, and lab-
oratory tests. The histories also suggest
that the conditions diagnosed are aller-
gic, IgE mediated, and occupational.

Work in a pharmacy for the manual
preparation of medications, a quite
common activity in Brazil, with inha-
lation of various substances of high
molecular weight, may be considered a
condition extremely favorable to the
development of diseases of the airways
due to hypersensitivity.

The present patient reported a direct
relationship between symptoms and
work environment, especially when he

Figure 3. FEV1 measured after the inhalation by the patient of different doses of cascara sagrada.

Figure 4. Electrophoresis of passion flower (left) and cascara sagrada (right).

Figure 5. Western blot of passion flower (left) and cascara sagrada (right). Pac.5 patient and Cont.
5 control.
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directly manipulated chemical prod-
ucts, with symptoms becoming milder
at home. The fact that improvement is
not total and at times does not occur is
understandable and compatible with
descriptions in the literature that report
the absence of improvement of some
individuals with occupational asthma
who left their jobs as much as 4 years
or more earlier.8 The existence of a
“period of latency of exposure”, ie, a
period of 6 months from the beginning
of exposure to the drugs to the onset of
symptoms, suggests an IgE-mediated
disease. Another sign of allergic reac-
tion to passiflora and cascara sagrada
was the occurrence of delayed symp-
toms in the patient.

Smoking9 and atopy10 are risk fac-
tors for the development of occupa-
tional asthma. The present patient is a
cigarette smoker.

The eosinophilia and increased IgE
levels detected in the patient are com-
patible with IgE-mediated allergic re-
spiratory disease but may also be ex-
plained by his parasitic infestation.

The strongly positive prick test is
indicative of sensitization to the aller-
gens under study. Allergen concentra-
tions of 0.01% produced papules larger
than those obtained with the 10-
mg/mL histamine solution. Since sev-
eral atopic patients seen routinely had
negative tests to the allergens under
study, despite the use of 10% solu-
tions, we think the pathophysiologic
mechanism involved in the positive re-
actions is type I hypersensitivity and
not a process of direct histamine re-
lease or of primary irritation.

The clinical, occupational, and envi-
ronmental histories strongly suggest
that this sensitization to the allergens
demonstrated by the prick test was the
cause of the respiratory disease of the
patient studied. The cause-effect rela-
tionship can be confirmed by bronchial
challenge.

The first challenge with histamine
indicated bronchial hyperreactivity,
with a PC20 of 0.150 mg/mL, although
the patient had left his working envi-
ronment 9 months earlier and was us-
ing beclomethasone by inhalation.

Many investigators who study pulmo-
nary reactivity consider that normal in-
dividuals usually have a PC20 . 8 mg/
mL.11,12 The observation of a variation
in FEV1 on the day of challenge with
physiologic saline is compatible with
the known fact that the higher the hy-
perreactivity of the bronchial tree, the
greater the variation of daily pulmo-
nary function.13

Specific bronchial challenge demon-
strated that the patient experienced
acute asthma after allergen inhalation,
with a significant reduction of FEV1
compared with basal values, ie, an
18.75% reduction with the inhalation
of 0.0024 mg passion flower and a
24.56% reduction with the inhalation
of 0.0079 mg cascara sagrada. There
are three clues indicating that the bron-
choconstriction triggered by the plant
extracts was due to a mechanism of
type I hypersensitivity. First, and most
important, control individuals, includ-
ing asthmatic patients with bronchial
hyperreactivity, did not have positive
tests even when they inhaled a 1%
allergen solution. Second, the occur-
rence of delayed symptoms, with a
43.75% fall in basal FEV1 upon chal-
lenge with passion flower and a
26.31% fall upon challenge with cas-
cara sagrada, suggests an IgE-medi-
ated allergic response. Last, the second
challenge with histamine, performed
after the specific challenge, showed
that the airway was more constricted,
more reactive, and possibly more in-
flamed due to allergen exposure than
on the occasion of the first examina-
tion carried out before challenge with
the allergens. Only small amounts of
the allergens were needed for a posi-
tive test, with a PD15 of 0.0024 mg for
passion flower and 0.0079 mg for cas-
cara sagrada.

Electrophoresis of the plant extracts
permitted the identification of at least
four protein bands for each. Western
blotting confirmed in vitro the sensiti-
zation of the patient to a protein of
approximately 20 kD of passion flower
and a protein of approximately 25 kD
of cascara sagrada.

We conclude that passiflora and cas-

cara sagrada are two new etiologic
agents for IgE-mediated occupational
asthma and rhinitis. The description of
these professional diseases permits
new studies, such as the determination
of the incidence and prevalence of sen-
sitization and of diseases among em-
ployees dealing with these substances.
The present study also serves to alert
physicians to the risks associated with
work in pharmacies devoted to manual
preparation of plant extracts, empha-
sizing the importance of the use of
protective measures in these environ-
ments.
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do Gênero Passiflora L. São Paulo,
1985. Tese de mestrado da Faculdade
de Ciências Farmaceˆuticas da Univer-
sidade de Sa˜o Paulo—n. 615.323.456.

6. Tyler VE, Brandy LP, Robbers JE,
eds. Pharmacognosy. Philadelphia:
Lea and Febiger. 1988.

7. Dicionário de Especialidades Farma-
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