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The inhalation of d$ferent substances of plant origin can cause immediate and late onset 
asthma. The list of these agents responsible for such reactions is continuously increasing. We 
discuss a patient who developed symptoms of asthma after exposure to Pfaffia paniculata root 
powder used in the manufacturing of Brazil ginseng capsules. Airway hyperreactivity was 
conjirmed by a positive bronchial challenge to methacholine. Sensitivity to this dust was 
confirmed by immediate skin test reactivity, a positive bronchial challenge (immediate response). 
and the presence of specific IgE detected by ELISA technique to an aqueous extract. The 
bronchial response was inhibited by sodium cromoglycate. Unexposed subjects did not exhibrt 
reactivity to this ginseng extract with any of the tests referred to above. The same study 
performed with Korean ginseng (Panax ginseng) elicited negative results. This study is the ,jirst, 
to our knowledge, that links ginseng-root dust to occupational asthma. (J ALLERGY CLIN 
IMMUNOL 1991;88:731-6.) 
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Many inhaled organic agents can cause occupa- 
tional asthma in atopic and nonatopic subjects. An 
important number of these agents are plant-derivated 
material, and in many cases an immediate type I IgE- 
mediated hypersensitivity mechanism has been im- 
plicated. The sources of inducing Ags have been 
found in many different parts of the plant: grains, 
fruits, seeds, pollens, wood, plant exudate (some veg- 
etable gums and latex), leaves, and roots. ‘-G Korean 
ginseng (Punux ginseng) is an herbal root that has 
been cultivated and used for centuries in the Orient, 
and numerous articles have been written concerning 
its medical stimulant and aphrodisiac properties. At 
the present time, large-scale ginseng cultivation is 
industrially processed in modem factories in Korea, 
producing millions of dollars worth of the root in the 
form of powder, liquid extract, creams, tablets, and 
capsules, which are sold worldwide.’ In contrast, the 
roots of Pfajfia paniculata, known as Brazil ginseng, 
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Abbreviations used 
PBS: Phosphate-buffered saline 
BSA: Bovine serum albumin 

, Ag: Antigen 
Ab: Antibody 

PC2,: Provocative concentration a 20% drop in 
I FEV, 

have been used both as a tonic aphrodisiac and for 
antidiabetic purposes as a folk medicine. Collected in 
Brazil, it has a similar morphology and some of the 
properties of the Korean ginseng. Moreover, a new 
nortripeme (pfaffic acid), which exerts inhibitory ef- 
fects on the growth of cultured tumor cells, has been 
isolated from these roots.‘. 9 However, ginseng has 
also been demonstrated capable of causing adverse 
effects. Studies of acute hypertension after a short 
course of Punux ginseng treatment have been de- 
scribed,” together with side effects of behavior stim- 
ulation, sleeplessness, diarrhea,” mastalgia,” and 
vaginal bleeding.13 Nevertheless, to the best of our 
knowledge, no allergic reactions and/ or asthma have 
ever been described to be induced by Brazil or Korean 
ginseng. This article concerns a patient who developed 
an IgE-mediated sensitization to Brazil ginseng-root 
dust leading to rhinitis and asthma. 
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CASE REPORT 
A 37-year-old woman had worked alone in the bottling 

and packing of Brazil ginseng-root dust in a small laboratory 
for a year. Six months after she began working, she noticed 
runny nose, nasal and ocular itching, and sneezing. These 
symptoms occurred within 5 to 10 minutes of exposure to 
ginseng dust. She tried using a face mask to avoid contact 
with the ginseng dust and also started treatment with ter- 
fenadine, 60 mg, twice daily. After a few months of slight 
improvement, her condition became worse. She experienced 
additional symptoms of cough, wheezing, and shortness of 
breath. Consequently, she was referred to us for evaluation. 
On holidays the severity of her asthmatic symptoms de- 
creased markedly until she finally remained completely 
asymptomatic. She is a nonsmoker and has no other history 
of respiratory or allergic diseases. There was no family 
history of atopy. The patient was not receiving medication 
when she was admitted to our center. The nasal mucosa was 
pale and edematous. Diffuse expiratory wheezes were noted 
over both lung fields. Results of sinus examination and chest 
x-rays were normal. White blood cell count was 5900 cells 
per cubic millimeter, of which 7% were eosinophils. Total 
IgE serum was 200 IU/ml. Initial spiromehy revealed an 
FEV, of 2430 ml (85% predicted) that increased to 3180 
ml (111% predicted) after inhalation of salbutamol(0.2 mg). 

MATERIAL AND METHODS 
Preparation of ginseng root-dust extract 

Four grams of the patient’s Brazil ginseng-root dust, 
PfafJiapaniculatu (Emperor, Brazil) were defatted with ace- 
tone, dried, and extracted in PBS (40 ml of 0.01 mol/L of 
phosphate and 0.15 mol/L of NaCl, pH 7.4), and the mix- 
ture (1: 10 wt/vol) was stirred for 12 hours at 4” C. The 
suspension was filtered through a filter paper (Whatman 
Ltd., Maidstone, England), dialyzed against PBS, and ster- 
ilized by 0.22 pm filtration (Millipore, Molsheim, France), 
having a final concentration of 345 pg/ml in protein, as 
determined by Bio-Rad protein assay (Bio-Rad Laborato- 
ries, Richmond, Calif.). The solution was aliquoted and 
stored at - 20” C until use. The same procedure was used 
to prepare an extract with Korean ginseng-root powder, 
Punax ginseng (Ginseng Corp., Seoul, Korea), and with 
Dermatophagoides pteronyssinus (o-base, Dome-Hollister- 
Stier, Bridgend, UK). 

Skin tests 
All skin tests were performed by the prick technique, 

beginning with a dilution of 1: 1 ,OOO,OOO wt/vol of the 
ginseng extracts and were progressively increased by tenfold 
until a positive reaction was obtained. 

A battery of commercially available common inhalants 
and food allergens (Abello Laboratory, Madrid, Spain) were 
also prick tested. 

Five patients with hay fever and five normal individuals 
were tested with the ginseng extract as a control. Histamine 
phosphate (1 mg/ml) was used as a positive control, and 
50% glycerol was used as a negative control. All skin test 
sites were read after 15 minutes and 4 to 8 hours later. A 
positive reaction was defined as a wheal of at least 3 mm 

by 3 mm in the presence of a negative reaction to the 50% 
glycerol and a positive test with histamine phosphate. 

Precipitin test 

The patient’s serum was tested for precipitating Abs to 
undiluted Brazil ginseng extract (1: 10 wt/vol) by Ouch- 
terlony diffusion gels. I4 

ELBA 

This test was performed as previously described.‘5 
Briefly, the wells of a polystyrene 96-well microplate (Nunc, 
Roskilde, Denmark) were coated with both ginseng extracts 
at a protein concentration of 10 kg/ml in PBS. After an 
overnight incubation at 4” C, the plates were washed (PBS 
and 0.1% Tween 20) and neutralized with 1% BSA (Sigma 
Chemical Co., St. Louis, MO.) in PBS (PBS-BSA) for 1 
hour at room temperature. After an additional wash, 100 pl 
of undiluted serum was added per well, and the plates were 
incubated 4 hours at room temperature. Then, the wells 
were washed and filled with 100 pl of 1: 4ooO dilution (PBS- 
BSA) of affinity-isolated goat F(ab’), Abs to human E chain 
fragments and conjugated with peroxidase (Tago, Inc., Bur- 
lingame, Calif.). After an overnight incubation at 4” C and 
a final washing step, 100 p.1 of a substrate solution (0.05% 
of H202, 0.02 mol/L of o-phenylenediamine, and 0.1 
mol/L of citrate buffer, pH 5.5) was added. The enzymatic 
reaction was allowed to develop for 10 minutes and then 
stopped with 100 pl of 2 N HCl. The absorbance values 
were measured at 492 nm (SLT 210; Kontron, Grodig, Aus- 
tria), and the results were expressed in optical density. 
ELISA was also used to carry out inhibition assays as pre- 
viously described in detail.” Both ginseng extracts and un- 
related Ag (0. pteronyssinus extract), adjusted at 0.2 to 200 
p.g/ml in protein, were used as inhibitors. 

Bronchial provocation tests 

Bronchial challenges with methacholine and Brazil gin- 
seng extract were performed according to the method of 
Cockcroft et al.16 and Juniper et al.” with some modifica- 
tions previously described. 5,6 These tests were performed 
during an asymptomatic period after 7 days without expo- 
sure to ginseng dust. The following modifications were used: 
The aerosol was generated in all instances by the same 
DeVilbiss 646 nebulizer (DeVilbiss Co., Somerset, Pa.) 
with an output of 0.28 mllmin, delivered into a mask held 
loosely over the subject’s mouth and with a noseclip over 
the nose. The patient inhaled the solution at tidal breathing 
for 2 minutes, starting with PBS solution as a control, fol- 
lowed by an increasing concentration of methacholine, 0.04, 
0.09, 0.19, 0.39, 0.78, 1.56, 3.12, 6.25, 12.5, and 25 
mg/ml, at intervals of 6 minutes. Measurements of FEV, 
and FVC were made with a precalibrated Vitalograph-PFT 
spirometer (Vitalograph Ltd., Buckingham, England) before 
the test and at 30 seconds and every 4 minutes after each 
inhalation. The test was terminated when the FEV, had 
fallen by 20% or more from the post-PBS level. The result 
was expressed as the provocative concentration of metha- 
choline required to induce PC,, that was interpolated from 
the dose-response curve. 
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TABLE I. IgE reactivity with Brazil and Korean ginseng extracts in patient’s serum detected 
by ELISA 

EUSA wells 
coated with 

Patient’s serum 

Unheated Heated* 

Control sera 

Healthyt Hay fever* 

None 0.02 ND ND ND 
Brazil ginseng 1.21 0.15 0.12 t 0.05 0.12 -c 0.10 
Korean ginseng 0.14 ND 0.16 2 0.09 0.18 Ik 0.07 

ND, Not done. 
Results are expressed in optical densities at 492 nm (mean k SD, except patient’s data that correspond to the mean of duplicates). 
*Four hours at 56” C. 
tFrom 16 nonatopic, control subjects. 

$Sera from 11 patients with hay fever with serum IgE level between 500 to 1000 W/ml. 

Bronchoprovocation testing with Brazil ginseng extract 
was performed as for the methacholine inhalation tests but 
in a double-blind protocol. A control test day, with exposure 
to a PBS inhaled for 2 minutes, was performed to ensure 
that the patient’s WV, was stable during at least 8 hours 
and that any possible physiologic changes observed on chal- 
lenge days were not attributable to normal circadian changes 
in pulmonary function or changes in effort.” Different di- 
lutions of Brazil ginseng extract were inhaled by the patient. 
PBS was used as placebo. The highest Brazil ginseng-extract 
concentration prepared for patient’s inhalation tests was 
1: 100 wt/vol; therefore, there would not be a significant 
difference in color, odor, or taste between these dilutions 
and the PBS. A member of the staff randomized all chal- 
lenges so that the investigators and patient were unaware 
of the content of any challenge. FEV, was measured before 
and at intervals of 5 minutes after each inhalation for the 
first 30 minutes, at 1 hour, then hourly for the next 8 hours, 
and again at 24 hours. Inhalation was stopped when there 
was a fall in FEV, of 20% or more from PBS inhalation 
control. The following inhalation tests were conducted on 
different days: Brazil ginseng extract in stepwise concen- 
trationof 1:1,000,000, l:lOO,OOO, l:lO,OOO, and 1:lOOO 
wt/ vol. Two unexposed patients with asthma were also chal- 
lenged but in a single-blind manner with a 1: 10 wt/vol 
dilution after informed consent was obtained. Sodium cro- 
moglycate (40 mg) was administered to the patient by in- 
halation with a Spinhaler (Fisons Corp., Bedford, Mass.) 
30 minutes before a challenge test with a 1: 1000 wt/vol 
Brazil ginseng extract. 

RESULTS 
Skin tests 

The patient exhibited a 3 by 3 mm wheal with 
erythema 15 mintues after prick testing with the 
1: 10,000 wt/vol dilution of Brazil ginseng extract. 
The 1: 1000 dilution elicited increasing local reaction 
with 7 by 4 mm wheal with pseudopods. A more 
concentrated dilution was not tested. No skin late re- 
action was observed with any of the dilutions. In 
contrast, the five atopic and five normal subjects did 
not react to the 1: 10 wt/vol dilution. The patient 

did not have a positive reaction to either common 
inhalants, food allergens, or Korean ginseng ex- 
tract. 

Specific IgE measurement 

To confirm the presence in this patient of IgE Abs 
to Ags contained in Brazil ginseng extract, we tested 
the patient’s serum for specific IgE by ELISA. As 
presented in Table I, there was IgE activity to Brazil 
ginseng, but not to Korean ginseng extract. IgE ac- 
tivity decreased to background levels when the pa- 
tient’s serum was first heated, as expected by the 
nature of the Abs detected. IgE activity to this extract 
was not detectable in serum samples from 16 healthy 
individuals or from 11 patients with hay fever (Table 
I) containing high levels of serum IgE. To support the 
lack of serum IgE reactivity with Korean ginseng in 
this patient, inhibition assays were performed with 
both ginsengs as inhibitors (see Fig. 2). As can be 
observed, IgE reactivity with Brazil ginseng could not 
be inhibited with the highest concentration of Korean 
ginseng extract tested (200 pg/ ml), or with D. pter- 
onyssinus extract used as an unrelated Ag, whereas 
this reactivity was readily absorbed with Brazil gin- 
seng as inhibitor (Fig. 2). 

Precipitin tests 

Abs to Brazil ginseng extract were not observed in 
our patient serum, as detected by double-diffusion 
gels. 

Bronchial provocation tests 

Methacholine challenge demonstrated slight bron- 
chial hyperresponsiveness (methacholine I’&, 1.8 
mg / ml). On the control day of exposure to PBS, there 
was no signficant change in spirometry throughout the 
day. In contrast, the patient had an immediate asth- 
matic response after challenge with the 1: 1000 
wt / vol dilution of the Brazil ginseng extract. As de- 
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FIG. 1. Bronchial provocation test (A) with 1 : 1000 wt/vol Brazil ginseng extract. The same test 
(0) performed 30 minutes after cromolyn sodium inhalation. 

pitted in Fig. 1, at 10 minutes, there was a 26% fall 
in FEV, that returned to the baseline approximately 2 
hours later. No late reaction was observed. The im- 
mediate reaction was inhibited by previous inhalation 
of sodium cromoglycate (Fig. 1). The two unexposed 
subjects with asthma demonstrated a methacholine 
PC, of 1.2 and 1.9 mg/ml. In contrast, subjects did 
not react to the 1: 10 wt/vol Brazil ginseng extract. 

DISCUSSION 

Our patient experienced asthma within a few 
months after starting to package Brazil ginseng-root 
dust. Furthermore, the onset of nasal and respiratory 
symptoms within minutes of exposure to ginseng dust 
at work and the noticeable improvement while she 
was away from work during vacation indicate the oc- 
cupational nature of the asthma. It may be argued, 
however, that in view of her positive methacholine 
challenge, the subject had preexisting asthma and that 
the dusty atmosphere at work simply aggravated her 
underlying condition. Bronchial asthma is known to 
be associated with hyperreactivity of airways to di- 
verse nonspecific stimuli and to drugs, such as metha- 
choline. l&l9 However, the negative bronchial response 
to PBS in the patient and the negative bronchial re- 

sponse to the highest concentration (1: 10 wt/vol) of 
Brazil ginseng extract in two unexposed subjects with 
asthma with similar nonspecific bronchial hypersen- 
sitivity denote in the patient a true specific immediate 
bronchospastic reaction to the 1: 1000 wt/vol Brazil 
ginseng extract. Moreover, this bronchospastic reac- 
tion was greatly reduced by previous inhalation of 
cromolyn, which might suggest an IgE-mediated 
mechanism to be operational in the underlying cause 
of the ginseng-induced asthma. These conclusions are 
supported by the presence of an immediate response 
in the prick tests and by the presence of specific IgE 
to the Brazil ginseng extract. The negative results 
obtained in a group of unexposed normal and atopic 
subjects support the specificity of these findings. 

Our results also demonstrate that no IgE reactivity 
with Korean ginseng was detectable in patient’s se- 
rum. Moreover, an extract of this latter was unable to 
inhibit IgE reactivity with Brazil ginseng. This lack 
of cross-reactivity is not surprising because of the lack 
of close taxonomic relation between both types of 
ginseng. Brazil ginseng (PfafJia paniculata) belongs 
to the Amaranthaceae family; in contrast, the Korean 
ginseng (Panm ginseng) belongs to the Araliaceae 
family, which is included in a very distant philogenetic 
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FIG. 2. Brazil ginseng ELISA-inhibition assay. Percent of inhibition of patient serum by increasing 
amounts of Brazil ginseng (A), Korean ginseng (V), and one unrelated Ag ID. pteronyssinus) (0). 
Note that IgE reactivity with Brazil ginseng cannot be inhibited with these two last Ags. 

group. *Om2’ It should be noted that the possibility of a 
contaminant accounting for the antigenicity of Brazil 
ginseng is very unlikely, since we searched very care- 
fully for the presence of spores and pollen grains by 
microscopy to rule out this possibility. In contrast, 
symptoms appeared in our patient with Brazil ginseng 
from different batches. 

The persistence of asthma while a protective mask 
was used suggests small diameter-sized dust as the 
carrier of the allergen(s). In contrast, the Ag(s) must 
be of macromolecule size because the Ag does not 
cross a dialysis membrane that should retain com- 
pounds with molecular weight >6000 to 8000 daltons . 
In this sense, treatment of Ag-coated ELISA wells 

with pronase (1 mg/ml, Boehringer-Mannheim, 
Mannheim, Germany) but not with sodium metaper- 
iodate (5 mmol/L) completely inhibited the patient’s 
IgE reactivity (not presented), indicating that the an- 
tigenic determinants were proteins but not carbohy- 
drate in nature. 

In conclusion, the results of the investigation per- 
formed demonstrate that Brazil ginseng dust is a health 
hazard as an Ag able to induce asthma. An IgE- 
mediated immunologic mechanism appeared to be op- 
erational in the underlying pathogenesis. 

We thank Jayne Kapastasy for preparation of the manu- 
script. 
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