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Skin prick tests and in vitro immunoassays with
native spices and spice extracts V f>44
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Background: Skin prick tests of native spices (commercial powdered spices) are
common in patients with allergy to birch or mugwort pollen-. Clinical sy-pio-t
from spices are infrequent but occasionally severe.

Objective: To compare the skin prick test results with native spiceb and spice
extracts and to determine the clinical relevance of test material.

Methods: Skin prick tests with the native spices coriander, caraway, paprika,
cayenne, mustard, and white pepper were made twice at 2-month to 2.9-year
intervals in-49.patients. During the latter time, tests were also made with spice
extracts and spice-specific serum IgE was measured.

Results: The reproducibility of skin test results with native spices was 67Vo to
L00Vo. Spice extracts, except white pepper, elicited positive skin test reactions in
half those with positive reactions to native spices. Higher specific IgE concentra-
tions (=3.5 PRU/mL) were seen in cases where the skin tests were positive to the
corresponding spices with 57o exfiacts of )8 kD Mw. Three-fourths 

-of 
the patients

with positive skin tests to native spices were positive to birch pollen and one-half to
a vegetable. Mild clinical symptoms from spices were reported by one-third.

Conclusions: Spice allergens partly crossreact with thbse of pollens and vege-
tables. A minority of spice allergens may give clinical symptomi. The >B-kD jVo
extracts may be relevant skin prick test materials for identifying patients at risk of
developing severe symptoms from ingested spices.

INTRODUCTION
In a previous study of 1,,500 patients,
native spices (eg, mustard, coriander,
caraway, paprika, and cayenne)
produced positive scratch test reac-
tions almost exclusively in atopic pa-
tients, especially in those with birch
pollen allergy.l Some authors have
reported positive skin prick tests and
specific IgE to spices, especially
those from the Apiaceae family,
more frequently in patients with
allergy to mugwort pollen and cel-
ery (a "celery-mugwort-spice syn-
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drome")z-a' among whom caraway,
fennel, parsley, and paprika have
most often produced clinical symp-
toms.2'3 Ingested mustard has caused
anaphylaxise-13 as has coriander,la
while well-documented IgE-medi-
ated asthma from spice dust has also
been reported.15

Skin prick tests with dialyzed, ly-
ophilized, nonreconstituted spice ex-
tracts (cutoff 3.5 kD) elicited equal or
stronger reactions than native spices
when the tests were performed by mix-
ing approximately 2 mE dry material
with a drop (50 pL) of saline on the
skin prior to piercing ,b:ut 5Vo (wt/vol)-
reconstituted extracts elicited weaker
or negative results.ró

Since 1980, native spices have been
included in our skin prick test food
series. Although positive skin prick
test and in vitro immunoassay results
from spices are common, clinical
symptoms are fairly rare but may be
severe. This discrepancy between the
skin tests and patient symptoms

suggested a need for acquiring better
test allergens.

In the present study we made re_
peated skin prick tests with native
spices and with two types of spice ex-
tracts, and compared them with in vitro
immunoassay results and clinical
symptoms. High spice-specific IgE
values were encountered in patients re-
acting to spice extracts in the skin
prick tests. Clinical symptoms from
the ingestion of spices were reported
by one-third the patients, but the symp-
toms did not correlate with the results
of skin prick tests or in vitro immuno-
assay results.

MATERHLS AND METHODS

Patients
During January 1, 1988 to September
30, 1990, skin prick tests with two or
more native spices were performed in
922 patients. Mustard and white pep-
per were tested in all 922 patients and
coriander, caraway, paprika, and cay-
enne in 461. Of these 922 patients 1,1,7
(I3Vo) developed positive results from
one or more spices, while 49 (5%)
showed strongly positive results (di-
ameter of the wheal >5 mm) and were
invited for reinvestigation 2 months to
2.9 years (mean 1.6 years) later. Of the
latter, 23 were males and 26 females.
aged 1 to 51 years (mean 16.5 years);
half were <15 and one-fourth <5
years of age. Of the patients 28 had
atopic dermatitis with respiratory
symptoms (two of whom also had re-
current gastric pain), 12 had respira-
tory symptoms without eczematous
dermatitis (trvo of whom also had ur-
ticarial episodes and one hoarseness),
eight had atopic dermatitis with no
other atopic symptoms and one had
chronic hand eczema without contact
allergies. This last patient had no his-
tory of atopic flexural dermatitis or
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I 
allergic respiratory symptoms although

, she reacted to cat epithelium by skin
prick testing.

Test Materials
The following native spices (com-

, mercial powdered spices) were used
'for 

the skin prick tests in 1988-1990:
mustard (including seeds of. Sínapis
alba and Brassica nigra), coriander,
caraway, paprika, cayenne, and white
pepper. For the reinvestigation, the
native spices were supplied by Labo-
ratorium Diephuis, Groningen, The
Netherlands (from a local wholesale
store in Groningen), and by the
kitchen of University Hospital, Oulu.
The spice extracts for the reinvesti-
gation were made by Laboratorium
Diephuis.

The spice extracts were made as fol-
lows. Powdered native spices from the
local wholesale store in Groningen
were mixed 1:10 with sodium bicar-
bonate solution (9 g sodium chloride, L
g sodium bicarbonate, and 5 g of phe-
nol in LL purified water), pH 7.2, and
kept in a refrigerator overnight. The
mixture was then centrifuged at 14,000
rpm for 30 minutes and filtered
through a0.2-p,m membrane. The ex-
tract was then dialyzed against distilled
water at 4 to 8'C in a Spectra/Por
dialyzing tube with a molecular cutoff
at L kD or 8 kD. The water was re-
placed on three consecutive days with
three replacements/day until the con-
ductivity fell to <200 pS. The conduc-
tivity was measured with a Consort
K220 conductivity meter with an elec-
trode equipped for temperature com-
pensation. After dialysis, the extract
was passed again through a 0.2-p,m
membrane filter and the dialyzed ex-
tracts then lyophilized and reconsti-
tuted in a L:L water-glycerine mixture
with sodium chloride (0.25 g/ml) and
sodium bicarbonate (0.125 g/ml) to
obtain L:L0, I:20, and 1:100 wt/vol test
materials. The final test materials were
then sterilized by passing through a
sterile Gelman Acrodisk 0.2-pm mem-
brane filter and put into sterile 5-mL
vials.

The pollen test materials were com-
mercial L0-histamine equivalent prick

test solutions from ALK Horsholm,
Denmark. The following fresh fruits
and vegetables were tested: potato,
carrot, apple, swede (Swedish turnip or
rutabaga), and celeriac (celery root).

Skín Tests
Pollens and spice extracts were tested
according to the recommendations of
the Subcommittee on Skin Tests of the
European Academy of Allergology
and Clinical ImmunologylT using a
prick test lancet with 1-mm tip (Prick-
Lancett, Ewo Care AB, Gislaved, Swe-
den). Native spices were tested by first
mixing approximately 4 mg powdered
spice and 50 pL saline on the skin, and
then pricking into the skin. Fruits and
vegetables were tested by the prick-
prick-method in which the flesh of
fruits or vegetables was first pricked
with the lancet, which was thereafter
used to prick the skin.17'18 Histamine
dihydrochloride 10 mg/ml was used
as the positive control. L:1, glycero-
saline was used as the negative control
for pollens and spice extracts, and sa-
line for native spices and fresh fruits/
vegetables. The reactions were read
according to the guidelines of the Sub-
committee on Skin Tests of the Euro-
pean Academy of Allergology and
Clinical ImmunologyrT and were re-
garded as positive if they were half the
sizes produced by the histamine minus
saline controls, and at least 3 mm in
diameter.

Total and Specific IgE (RAST)
Total IgE was measured with the
QuantiCLONE Total IgE Kit (Kalles-
tad Diagnostics, Inc., Chaska, MN,
USA). Specific IgE for mustard, cara-
way, and paprika was measured using
the Phadebas RAST method (Pharma-
cia, Uppsala, Sweden). Allergen-spe-
cific IgE for coriander and cayenne,
and in some cases also for mustard,
caraway, and paprika, was measured
by one of the authors (S M-K) as fol-
lows: 10 mg powdered spices from
each Laboratorium Diephuis' batch,
which were also used in the second
skin test, were mixed with 1 mL phos-
phate buffer (100 mM, pH 7.4) and
allowed to remain for 90 minutes at

room temperature. The mixfure was
then centrifuged at 3,350 g for ten min-
utes and 100 pL supernatant were co-
valently coupled to cyanogen bromide-
activated paper discs.re The coupling
protein concentration/disc was 156 pg
for mustard,ZZ pg for paprika, I07 1t"g
for caraway, and 25 pg for coriander
and cayenne. The results were calcu-
lated from a standard birch IgE curve
supplied with the Phadebas RAST kit
and expressed as PRU/mL. Specific
IgE values >0.35 PRU/mL were
regarded as positive.

Statistical Methods
Pearson's correlation coefficient was
used for the analysis of the cross-reac-
tions between the skin test reactions to
native spices and fresh fruits and veg-
etables. The reactions were taken as
positive or negative, but the diameter
of the reaction wheal was not other-
wise considered.

RESULTS

Skin Prick Test Results with Native
Spices and Spice Extracts
During the first test, all 49 patients
were tested with native mustard and
white pepper and 29 also with corian-
der, caraway, paprika, and cayenne.
During the retest, patients were tested
with those native spices that had pro-
duced positive results in the first skin
test. Of the 49 patients with positive
skin prick tests to spices in the first
test, 46 also showed positive results to
native spices in the second test (Fig 1).
The reactions in the second test were
mostly smaller than in the first test.
There were also differences between
the reactions of the two parallel tests
(with native spices supplied by Labo-
ratorium Diephuis and those from our
hospital kitchen) done at the second
test time. Their sizes showed differ-
ences up to 9 mm, which even influ-
enced the mean sizes of the test
reactions (Fig 1).

Skin prick tests with extracts were
performed on patients reacting posi-
tively in the second test to the native
spices from Laboratorium Diephuis.
The 1-kD and the 8-kD extracts gave
positive skin prick test reactions
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CORIANDER
2l patienrs

mean age 25 yrs

CARAWAY
l5 patients

mean age 23 yrs

Diameter of
the wheal

(mm) 14

Figure 1. Results of repeated skin prick tests with native spices made at 2 months-2.9 year intervals
in 49 patients. Second tests were made in patients in whom the first test was positive with the particular
spice. The left and right vertical lines are the first and second test, respectively. (-) Mean values for
the spices from laboratorium Diephuis and (- - - -) mean values for the spices from the kitchen of Oulu
University Hospital.

equally often. The SVo-extracts gave tests to native spices, which was
positive reactions in 25Vo to 50Vo oî mainly 40Vo to 75% of those elicited
the cases with positive skin prick by I}Vo-extracts. No positive reac-

r2

t 0

E

tions were seen with extracts of
white pepper (Table 1).

Total and Specffic IgE (RAST)
The total serum IgE measured for 4g
patients varied from 32 to 4,540 kU/L
(mean 745 kUlL) and showed no cor_
relation between test results with na_
tive spices or with spice extracts or
specific serum IgE. Specific IgE to
mustard was measured with the phad-
ebas RAST method from the sera of 31
skin prick test-positive patients of
which 18 were positive. Specific IgE
to mustard was then found in the sera
of 415 Phadebas RAST-negative pa-
tients in our immunochemistry labora-
tory (Helsinki University Central Hos-
pital). Of the 12 caraway-positive
cases, three also showed similar differ-
ences between the in vitro immunoas-
say results of Pharmacia and those ob-
tained by one of us (S M-K). Elevated
values of specific IgE to mustard were
found in 22131patients (71Vo) to cori-
ander in 41L1, to caraway in 7115, to
paprika in 9112, and to cayenne in 418
patients, either at Pharmacia or in our
laboratory, mostly with RAST scores
I-2 (>0.35-<3.5 PRU/mL; Tabte 2).
Borderline IgE values (=0.10 to
<0.35 PRU/mL) to mustard and cara-
way were seen in two patients each, to
coriander and cayenne in one patient
each, but in none to paprika. A specific
IgE value of at least 3.5 PRU/mL
(RAST score >3) was noted in three
patients, all of whom had positive skin
prick tests to the corresponding 1-kD
and 8-kD spice extracts but negative to
birch and mugwort pollens.
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Table 1. Results of Skin Prick Tssts with I oo -, 5ot6-, and l -Spice Edracts with Mol€cular weigtìt >l kD (1-kD extract) and >g kD (B-kD I
€xùact) in 46 Patients with Positivs ftick TEst Reactions from Native SpicEs

l-kD Extract 8-kD Extract
Tested

Patients No. Positive No. Positive

1Oo/o 5o/o 1Qo/o 5o/o 1o/o

Neg.
No.

Neg.
No.1o/o

PAPRIKA
l4 patients

mean age 26 yts

CAYENNE
I I patienrs

HITE

Mustard
Coriander
Caraway
Paprika
Cayenne
White pepper

3 1 *
20
1 5
1 2
1 0
2

1 9
1 2
9
8
5
0

1 3
5
4
5
3
0

21
1 1
1 0
7
5
0

1 6
6
4
3
3
0

12
3
1
2
2
0

1 0
I
5
5
5
2

8
3
3
4
2
0

1 2
8

' 6

4
5
2

" One patient was not tested with S%- and 1%-extracts.
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Table 2' Conelations Between Skin Prick Test Results with Any Spice Extract and 8-kD S%-Extract, and Specific Serum lgE

Skin Prick Tests with Any Extract Skin Prick Tests with 8-kD 5olo-E:<tract

Specific lgE Specific lgE
Spice RAST-Scores* Total RAST Scores TotalNo. No.

No.
o/o ol

Tested No.
o/o ol

Tested
Mustard

pos
neg

Goriander
pos
neg

Caraway
pos
neg

Paprika
pos
neg

Cayenne
pos
neg

5
2

22
I

I
2

1 0
5

9
3

4
4

1 2
1

:

3
2

:

1

1 9
3

:

4
3

8
1

2
2

1 6
1 4

4
7

4
1 1

3
9

2
6

1 1
2

2

1
4

2
2

1

1 5
6

2
2

2
5

3
6

1
3

50
29

50
45

100
67

50
50

94
43t::3

4
86
33

2t -+

1 -1441 -1

1 -
1

1 -
1

1

1

13
1

't

40
60

89
33

50
50

4

2
'RAST scores: 1: 0.35-<0.7 PRU/mL;2: O.7-<3.5 PRU/mL; 3: 3.5-<17.5 PRU/mL; 4: 17.S-<S0 pRU/mL; and S: >S0 pRU/mL.
t One was not tested with 5% and 1o/o extracts.
f None.

C ross-Reactions Between Spíces,
Fruíts, Vegetables, and Pollens
Concomitant reactions to native spices
were seen in 19129 patients in whom
all six spices were tested; I4l2l pa-
tients with positive reactions to corian-
der were also positive to caraway, and
9ll4 paprika-positive patients were
also positive to cayenne. Of the 15
patients with positive tests to mustard,
13 had concomitant positive tests to
some other spices, but with no core-
lation befween the spices. Of the 26

patients prick-tested with fruits and
vegetables, one-half were positive,
most often to celery root. The correla-
tions between the different spices,
fruits, and vegetables are shown in Ta-
ble 3.

All patients with positive reactions
to fruits or vegetables were allergic to
birch pollen and five also to mugwort
pollen. Of the 46 patients with positive
skin prick tests to native spices in the
latter test, 38 (83Vo) were positive to
birch pollen and eight (L7%) also to

mugwort pollen. None of the patients
reacted to mugwort pollen without a
simultaneous reaction to birch pollen.
The numbers of respective birch and
mugwort allergies were 371(l,lVo) and
62 (2Vo) of all the 3,244 patients tested
during the recruitment period of Janu-
aîy l, 1988 to. September 30, L990.
Eight patients with positive skin prick
tests to native spices and to 8-kD spice
extracts were negative to the pollens;
three were also tested with fruits and
vegetables with negative results.

Tabl€ 3. Corelations' Between the Skin ftick Test Results with Spices, Fruits, and Vogetabtes in 26 patientE Tested with Native Spices. and
Fr€h Fruits and Vegetablgg

Cort Gar Pap Gay Mus whp Celeriac Apple Garrot Potato

Caraway
Paprika
Cayenne
Mustard
whp
Celeriac
Apple
Carrot
Potato
Swede

0.48
0 . 1 3
0.01
o.o2
o . 1 2
o.27
0.40
0 . 1 7
o.23

-0.09

0.38
0 . 1 9
0.03
0 . 1 8
o.29
0.02

-0.05
-0.03

0.09

o.52
0 . 1 0
0.20
0 . 1 0

-o.o2
0.05
4.25
0 . 1 5

0.33
0.24
0.00

- 0 . 1 3
0.27
0.28
0 . 1 8

0 . 1 8
-0.03
-0.30

0 . 1 2
0 . 1 8
0.33

o.25
- 0 . 1 5  ,

0.30
-0.09
-0.07

0.58
0.67
0.31
0.20

0.39
0.36
0.24

0.41
0.28 0 .18

' Pear8on's r.
ÎCor=cor iander ,Car=caraway,Pap=papr ika ,Cay=caysnne,Mus=mustard ,Whp=whi tepepper ,andCeler iac=ce lery roo t .
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Clinical Symptoms and Signs from
Ingested Spices
Sixteen patients had noticed symptoms
from eating spiced food: five from mus-
tard sauce, two from fresh paprika, and
nine from strongly spiced ("hot") food or
mixed-spice sauc€s. The symptoms were
mild and mostly occurred immediately
after the meal. Eight patients reported
erythema on the cheeks or around the
mouth, one of whom had perioral urti-
carial lesions. Two patients reported ir-
ritation of the eyes or nose; two, itching
or burning of the mouth or throat; one,
had erosions on the buccal mucosae;
two, burning of the throat or chest; and
four, exacerbation of atopic dermatitis.
In addition, one patient reported exacer-
bation of hand dermatitis after handling
spices when cooking. The clinical symp-
toms and signs did not correlate with the
results of skin prick tests with spice ex-
tracts or spice specific IgE results. It was
not possible to differentiate between the
irritant and allergic types of reaction re-
ported by the patients.

DISCUSSION
In the present study, the reproducibil-
ity of skin prick test reactions to native
spices was fairly good after 2-month to
2.9-year intervals. The discrepancy
seen in the two tests, as well as in the
two parallel tests with native spices
supplied during the latter test time,
could be due to inequalities of the ma-
terials under study. The variation in the
test material may also partly explain
the differences between the in uitto
immunoassays done by the Pharmacia
laboratories and those done by us.
Considerable variations in sulfur com-
pounds have been observed in botani-
cally identical seed specimens of cru-
ciferous plants obtained from different
sources.2o In addition, different species
of Capsicum fruits of varying sizes and
colors are known as paprika and cay-
enne (also called red pepper, Turkish
pepper, chili, and tabasco). Mustard
powder usually contains seeds of Bras-
sica nigra and Sinapis alba, but may
sometimes also contain seeds of B.
juncea. Confusingly, caraway (seeds
of Carum carvi) and cumin (seeds of
Cuminum cyminum), both members of

the family Apiaceae, have the same
name in Finnish.

Native spices contain irritative sub-
stances, eg, isothiocyanates in B. nigra,
sinalbin in S. alba, and capsaicin, the
irritant principle of capsicum. Capsaicin
also releases substance P, which may
cause a non-IgE-mediated mast cell de-
granulation. These substances may cause
skin prick test reactions that are difficult
or even impossible to separate from IgE-
mediated positives. The point that posi-
tive skin tests to native spices were noted
n 2201I,120 (20Vo) atopic and only in
5/380 (lVo) nonatopic patientsl may
suggest an atopy-related/IgE-mediated
background. The l-kD cutoff limit of
spice extracts used in the present study
eliminated any influence of the above
mentioned potentially irritative sub-
stances characteristic of spice flavors be-
cause these substances all have molecu-
lar weights <1 kD. The other 8-kD
cutoff used is the usual limit in standard
skin prick test materials.

The differences between skin prick
test results with lyophilized, dialyzed,
nonreconstituted extracts and with re-
constituted S7o-extractsró may have been
partly caused by the concentrations of
allergen. In the present study, the 5%-
extracts gave positive reactions n 25%
to 50Vo of the patients with positive skin
prick tests to native spices, which was
mainly 40Vo to 75Vo of those elicited by
I0Vo-extracts, but few differences were
seen between the results from the 1-kD
and 8-kD extracts. Similarly, skin prick
tests and scratch tests with fresh vegeta-
bles are superior to intracutaneous tests
with commercial extracts.a'2l Native
spices may have contained low-molecu-
lar weight substances causing nonspe-
cific reactions, which could have been
removed by dialysis. It is also possible
that some antigen determinants were de-
stroyed during the extraction or dialysis
in the present study. The fact that native
spices elicited positive scratch test reac-
tions almost exclusively in atopic per-
sonsr suggest that these reactions are
IgE-mediated and that somfweak aller-
gens are lost in the dialysis process. The
low-molecular-weight irritant substances
of native spices might, however, have
some additional influence on the size of

the wheals in the skin tests. This en-
hancement of the reactions might Ue
more pronounced in atopics than in
nonatopics.

Specific serum IgE was detected al_
most equally in patients with positive
and negative skin prick test reactions
to spice extracts. Most elevated spe-
cific IgE values were in the range
>0.35 to <3.5 PRU/mL (RAST score
l-Z); borderline values were seen onlv
very occasionally. Only five specifil
IgE values of >3.5 PRU/mL (RAST
score >3) were seen, all in three pa-
tients who were skin prick test-positive
to both 1-kD and 8-kD extracts of the
corresponding spices. Severe reactions
from ingested spices are to be expected
in individuals with high specific IgE
values.10,t2,l3

Of our patients, one-third reported
mild symptoms from ingested spices
but no correlations between the patient
history and the skin prick test or in
vitro assay results were found. The pa-
tient histories gave no hints for differ-
entiating irritant from allergic symp-
toms; therefore, no conclusions could
be drawn from the correlations be-
tween the skin test or in vitro assay
results and true IgE-mediated allergic
symptoms. No symptoms appeared in
20 patients with positive scratch tests
to native spices, when peroral chal-
lenges with spices were given in gela-
tine capsules.r

While the present study was being
carried out we saw an additional pa-
tient, not included in the series, with
severe recurrent urticaria and angio-
edema from mustard. He had a positive
skin prick test to native mustard and to
8-kD 5Vo and S-kD L%o mustard ex-
tracts with respective wheal diameters
of 15, 22, andIT mm. The specific IgF
to mustard in his serum was >50
PRU/mL (RAST score 5). He was not
allergic to birch or mugwort pollen and
his total IgE was l66kUIL.In a patient
with spice-induced asthma1s,22 and in
patients with severe clinical symptoms
from ingested spices,12'13 high elevated
specific serum IgE values have also
been observed.

The spice reactions in the present
study were mostly noted in patients
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with birch pollen allergy with or with-
out mugwort pollen allergy. In addi-
tion, concomitant test reactions to var_
ious spices were often noted, and
positive reactions to fresh fruits and
vegetables were seen in half the pa_
tients with skin prick test reactions to
native spices. Common antigens
among botanically related spices, eg,
coriander, cumin, anise, and dill @pl
aceae) have been reported22,a while no
common antigens were found among
nonrelated spices, eg, corian der (Apl
aceae,), ginger (Zingiberaceae), and
paprika (Solanaceae).tt Of the species
used in our study, paprika, cayenne,
and potato belong to the Solanaceae,
coriander, caraway, celeriac (celery
root) and carrot to the Apiaceae, and
mustard and swede to the Cruciferae
families.

Recently, a 17-kD allergen common
to birch pollen, carrot, celery and Api_
aceae spices was found.23 The authòrs
suggested that the allergen may be
identical with the 15-kD allergen, pro-
filin, a novel plant panallergen in pol_
lens and various vegetablJ foods^24,2s
ln the present study, positive spice skin
prick tests and in vitro immunoassavs
were also seen in patients who had
allergy to neither birch or mugwort
pollens, nor fruits or vegetables. Thus
spices, which are originally seeds and
fruits, may have common plant as well
as species-specific allergens, including
the novel panallergen. Van Toorenen_
b:jg.l and Diegesls-who found spe-
cific IgE to coriander, paprika, and
mace in a patient without allergy to
mugwort or birch pollen_suggested
that sensitization by mouth orlnhulu-
tion may influence the pattern of sen_
sitivities. Vegetable foods were found
to contain both clinically nonrelevant
crossreacting carbohydrate determi-
nants and clinically relevant 1g_kD and
20-kD antigenic determina1.ys.26,27
Wúthrich et al2r suggested that the ca-
pacity. of celery to cause clinical symp_
toms is dependent on the concomitant
birch or mugwort allergy. It is apparent
that spices also contain allergenic de_
terminants with and withoui clinical
relevance.

In conclusion, native spices elic-
ited positive skin prick tesì reactions
in a number of birch or mugwort
pollen-allergic people, ,o-ó of
whom also reacted to fruits and veg-
etables. Positive spice skin prick
tests were also seen in patients with-
out pollen allergies, thus strengthen-
ing the idea that spices have splcies_
specific antigenic determinants.
Dialyzed extracts of spices produced
fewer positive skin prick tèsts than
native spices. positive specific IgE
values of at least 3.5 pnù/ml- were

9b.s9rved only in patients reacting to
1-kD and 8-kD spice extracts in skin
prick tests. Since patients with severe
reactions from spices reported in the
literature, as well as thé one patient
of ours, have had high specifìc IgE
values, and since higher specific IgE
values in the present study were
nojed only in cases with positive
prick tests to corresponding spice ex-
tracts, the SVo-extracts with à cutoff
limit of 8 kD mighr be effective in
identifying those patients at risk for
developing severe reactions from in-
gested spices.
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MULTIPLE ACTUATIONS OF METERED DOSE INHALER INTO
SPACER REDUCE DOSE INHALED BY PATIBNT

The authors determined the amount of beclomethasone dipropionate contained
in particles of various sizes available for inhalation from a 750 mL (volumatic)
spacer by impinger measurement and high performance liquid chromatography.
They evaluated delivery from metered dose inhalers that released 50 p.g,I00 p"g,
and 250 ,rg per actuation.

The amount of beclomethasone dipropionate in particles (5 pm in diameter
was similar whether delivered via spacer or directly from the metered dose
inhaler while the total amount of drug available for inhalation decreased by 20
pg from 50 pg, by 48 pg from 100 pg, and by 1,61 p"g from 250 pg when
delivered via spacer. Increasing the number of actuations delivered to the spacer
before inhalation to 3, 4,5, and 10 actuations caused progressive decreases in
total drug available for inhalation as well as progressive decreases in drug in
particles <5 pm and (3 pm in diameter. Delays of 1, 5, I0, 20, 30, 45,and 60
seconds between actuation into the spacer and inhalation also were associated
with progressive decreases in amounts of beclomethasone dipropionate available
for inhalation.

These data indicate that when beclomethasone dipropionate is delivered from
a metered dose inhaler via spacer it should be inhaled immediately after actuation
of the inhaler and multiple actuations into the spacer before inhalation should be
avoided.

-RMS

O'Callaghan C, Cant M, Robertson C. Delivery of beclomethasone dipropionate
from a spacer device: what dose is available for inhalation? Thorax 1994;49:
96I-4.
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