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Introduction

Certain plant materials, to which occupational ex-
posure is not unusual are very potent al lergens. IgE-
mediated al lergies to dust of wheat f lour, castor bean,
green coffee bean and acacia gum are well-known
causes of occupational asthma [1]. In this paper, we
describe two patients who developed al lergic symp-
toms when working in a greenhouse with paprika
plants (Capricum annuum) or freesia plants (Freesia
hybride). An IgE,-mediated allergy to freesia and pa-
prika plants could be demonstrated with the skin
prick test (SPT), radioal lergosorbent test (RAST) and
histamine release test (HRT).

Patients

Pat ien t  M,  fema le ,24  years  o ld ,  had  worked  s ince  1978  in  a  f i rm
where var ious f lowers ( inc luding f reesia)  were cul t ivated in green
houses.  Since ear ly l i fe she had eczema and rhinoconjunct iv i t is  and
s ince  1968  in te rm i t ten t  b ronch ia l  as thma;  s ince  au tumn 1981 ,  he r
as thma has  been  ch ron ic .  I n  se rum f rom pa t ien t  M,  IgE  aga ins t
house dust  mi te and grass pol len was found by RAST (170/o and
32% b ind ing  o f  r25 l -an t i - l gE)  bu t  no  IgE  aga ins t  ca t  dander .  Her
mother had eczema, rh in i t is  and bronchial  asthma. her s ister  was
al lergic to cats and dogs.
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Patient A, male, 20 years old, had worked since 1977 in a f irm
where paprika plants were cult ivated in green houses. From Apri l
1982 he has suffered from rhinoconjunctivi t is and bronchial asth-
ma when working with paprika plants. In serum from patient A,
IgE against house dust mite and cat dander was found bv RAST
(230/o and l0% binding of r25I-anti- IgE, respectively) but-no IgE
against grass pol len. His mother had eczema, rhinit is and bronchial
asthma; his sister was al lergic to cats and doss.

Materials and Methods

Allergens
Fresh freesia and paprika plants were supplied by patients M

and A themselves. Flowers, stems, leaves and fruit  of paprika and
flowers and stems of freesia were subjected separately to acetone
extraction: 2-10 g of plant material were homogenized with 100 ml
acetone for I min at room temperature. The acetone was filtered off
by suction and the residual plant parts were shaken for I  h with
100 ml acetone at room temperature. After f i l ter ing off the acetone,
the l-hour acetone extraction was repeated twice. The remaining
material was air-dried overnight at room temperature. The yield
(expressed as percentage of the start ing material;  w/w) was 6, 10, 7
and 3 0/o for paprika flower, leaf, stem and fruit, respectively. and 7
and I I  0/o for freesia f lower and stem, respectively. House dust mite
culture (Dermatophagoides pteronyssinusl and Dactylus glomeraru
pollen were obtained from Laboratorium Diephuis (Groningen,
The Nether lands)  and used as cont ro ls .  (Sheep ant ihuman IgE an-
t iserum (SH 25-02 - PO8) was obtained from The Red Cross Labo-
ratory, Amsterdam, The Netherlands.)
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Abstract. Patients A and M developed allergic symptoms when working in a greenhouse with paprika plants
and freesia plants, respectively.The possible involvement of an IgE-mediated mechanism was investigated
with the skin prick test, radioallergosorbent test (RAST) and the histamine release test (HRT). Paprika flower,
leaf and stem extract released 58,47 and 430/o of the total amount of histamine from washed leukocytes of pa-
tient A. In serum A IgE antibodies against paprika leaves and flowers could be demonstrated by RAST (l I %
binding of l25I-anti-lgE added). Freesia flower and stem extract released 46 and 43Vo histamine, respectively,
from washed leukocytes of patient M. In the RAST, specific IgE antibodies against freesia flowers and stems
were found in serum M (37% binding of r2sI-anti-IgE added).
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The results are expressed in percent binding of radioactivi ty.
e specif ici ty of the freesia-RAST was investigated with sera from
'.rntrols without al lergy to freesia.

The resul ts are expressed in percent  b inding of  radioact iv i ty .
The speci f ic i ty  of  the papr ika-RAST was invest igated wi th sera
from 3 contro ls wi thout  a l lergy to papr ika.

Esrimation of Total IgE and Allergen-SpeciJic IgE
Total  IgE was determined by a compet i t ive binding assay

,adebas IgE Test)  according to the manufacturer 's  (pharmacia)
i  ruc t i ons .

, \ l lergen-speci f ic  IgE was determined by RAST using Agarose
.rds as al lergen support  [2] .

Al lergens were coupled to cNBr-act ivated Sepharose 48 ac-
rding to the manufacturer 's  (Pharmacia)  instruct ions.

For the preparat ion of  D.  g lomerata,  f reesia-  and papr ika_Se_
, ' foS€, 100 mg D. g lomerala pol len or  100 mg acetone-treated
rnt  mater ia l  were extracted wi th I  -2 ml coupl ing buf fer  (0.1 M

,eHCO3,0 .5  M NaCl ,  pH 8 .5 )  fo r  I  h  a t  room tempera tu re .  A f te r
:n t r i f uga t ion  p ro te in  i n  the  superna tan t  was  coup led  to  100  mg
NBr-act ivated Sepharose 48.  Af ter  4 cycles of  acid/base wash-

tgs [2]  the al lergen-Sepharose preparat ions were washed once wi th
; ì ,^ \ST buf fer  (0.820/o NaCl;  l0 mM phosphate;  0.1 % NaN 3;  0.20/o
I 'n een 20;  0.3 0, 'o bovine serum albumin,  Sigma, pH 7 . \  and f - rnal ly
:csuspended in RAST buf fer .  Per test  0.5 mg or D.  g lomerato-se-
pharose,  2.5 mg of  the var ious papr ika-Sepharose preparat ions and
1.25 mg of  the f reesia-sepharose preparat ions were used. An ex-
i ract  of  house dust  mi te (D.  pteronyssinusl  was coupled to Sepha-
rose 4B as descr ibed before [3] .  2 mg of  mi te Sepharose were used
per test .  cat  dander-Sepharose was prepared exact ly  in the same
\\'ay as described above for D. glomerata-Sepharose. 2 mg cat dan_
der-Sepharose were used per test .  50 pl  pat ient  serum were incubat-
ed for  at  least  4 h at  room temperature wi th the indicated amounts
of  a l lergen- immunosorbent-Sepharose wi th hor izontal  shaking
(300  cpm) .  A f te r  3  washes  w i th  phys io log ica l  sa l i ne ,  0 .2%Tween20
and one wash wi th RAST buf fer ,  radio iodinated rabbi t  ant ihuman
lgE  an t ibod ies  (Pharmac ia )  were  added .

After  an overnight  incubat ion the Agarose beads were washed
lour t imes wi th physio logical  sal ine,  0.2% Tween 20.  The percen-
tage  o f  bound  rad ioac t i v i t y  was  coun ted  in  a  LKB-wa l lac  eamma
coun te r .

Histant ine Release f rom Washed Leukoct , tes
The  i so la t i on  o f  human leukocy tes  and  the  incuba t ion  o f  l euko-

ci tes wi th a l lergen were performed as descr ibed before [3] .  In some
exper imen ts .  t he  leukocy tes  were  incuba ted  in  bu f fe r  tha t  con -
ta ined  509 'o  deu te r ium ox ide ,  to  po ten t ia te  the  h i s tamine- re lease

react ion [4] .  The leukocytes were chal lenged wi th the same al lergen
preparat ions that  were used in the RAST. For the use in the hista-
mine re lease test ,  l0-20 mg house dust  mi te,  pol len or  acetone-
treated plant  mater ia l  were incubated for  I  h at  room temperature
with I  ml  TACM at  cont inuous rotat ion (TACM: 25 mM Tr is,
120  mM NaCl ,  5  mM KCl ,  0 .6  mMCaCl , ,  I  mM MgCl , ,  0 .03% hu-
man serum albumin,  pH 7.6) .  Af ter  centr i fugat ion,  the supernatant
was used in the histamine re lease exper iments.  Histamine in sam-
ples was determined by an auromated f luorometr ic  method t5 l .  The
amount of  h istamine re leased was expressed as the percentage of
the tota l  amount of  h istamine present in the cel l  suspension.

Skin Prick Test

l -2 mg of  dry acetone-treated plant  mater ia l  and two drops of
phosphate-buf fered sal ine (PBS) were placed on the internal  sur-
face of  the forearm. Af ter  mix ing the plant  mater ia l  wi th the pBS,

the skin was punctured through the f lu id wi th a lancet .  Af ter  20 min
the react ions were read.  The react ions were graded in standardized
plus s igns [6] .

Results

Allergen-Specific I g E Antibodies
In serum from patient M high levels of specif ic IgE

antibodies were found that were directed against free-
sia plant material ( table I);  rhe lgE,-binding compo-
nent was found both in f lower and stem parts of the
plant. Table I also shows that there is no cross-reactiv-
i ty between D. glomerata and freesia al lergens. In se-
rum from patient A specif ic IgE, antibodies could be
demonstrated that reacted primari ly with f lower and
leaf  components f rom papr ika p lants;  IgE-binding
was also seen with material extracted from paprika-
stem and fruit  ( table II) .
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Fig. l. Washed leukocytes from
allergic control (b) were incubated
tracts of freesia plant parts.
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Fig. 2. Washed leukocytes from patient A (a) and from a nonal'

lergic control (b) were incubated in TACM with extracts of paprika

plant  parts.

Table II I .  Skin prick test

Flower Stem Leaf Fruit Buffer

extracts. A maximal percentage of 25 and 450/o hista-

mine release from washed leukocytes of patient A was

found after incubation with anti-IgE antiserum and

house dust mite extract, respectively.

Skin Prick Test
Table III shows that patients M and A scored posi-

tively in the SPT when tested with freesia or paprika

plant parts. No response was seen when 3 controls

were skin-tested with the freesia or paprika plant

parts.

Discussion

The personal history of allergy of the two patients

described above suggested that antigens from the

working environment were the elicitors of the hyper-

sensit ivi ty reactions. The posit ive skin tests (table II I)

with paprika plant parts (patient A) and freesia plant

parts (patient M) pointed to an lgE-mediated al lergy

to these materials.
The demonstrat ion of specif ic IgE antibodies in

serum from patient M (table I) and patient A (table

II) corroborate the skin test results. In serum from pa-

t ient M a high level of IgE, antibodies against D'

Patient A
Paprika
Patient M
Freesia

1 . 5  +

2 +

2 +

1 . 5  +

1 . 5  + 1 . 5 +

P a t i e n t s M a n d A w e r e
plant parts, respectively.

skin-tested with freesia and paprika

Histamine Release from Washed Leukocytes
Figure I shows that components from both freesia

flower and stem were able to release histamine from
washed leukocytes of patient M. A maximal percen-
tage of 250/ohisfamine release from washed leukocytes
of patient M was found after incubation with anti-IgE
antiserum. After incubation with freesia stem and
flower extract, leukocytes from a normal nonallergic
donor did not release more histamine than leukocytes
incubated in buffer alone. Figure 2 shows the release
of histamine that was found after incubation of leuko-
cytes from patient A with extracts of the various pa-
prika plant parts. Leukocytes from a normal donor
did not release histamine after incubation wih these
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qlomeratc pol len was also found. Table I shows, how-
c\ er, that the IgE-binding component from freesia
does not cross-react to a noticeable extent with D.
qlomeraÍa pol len: control serum No. I  contained a
lrrrge amount of IgE antibodies against D. glomerata
pollen extract, whereas no IgE was found that was di-
'e'cted against freesia plant parts. Moreover, table I
hows that the freesia-Sepharose used in the RAST
ed o negligible nonspecifìc IgE-binding at the serum
,rtal IgE levels tested. A high total IgE, level was
rund in serum A; table II  shows that the IgE binding
'om serum A to the four paprika-Sepharose prepara-
ons was dist inct ly higher than the lgE-binding of se-
r with total IgE levels equal to or higher than the IgE
'r 'el  of serum A. This demonstrates that the IgE bind-
rg of serum A to the paprika-Sepharose preparations
as not caused by nonspecif ic IgE binding. In serum

. no IgE antibodies against D. glomeratapollen were
rund; this suggests that the lgE-binding al lergens
'om paprika plants do not cross-react with D. glome-
rr fa  a l lergens.

The results of the histamine release test, in which
' ashed leukocytes were incubated with extracts of the
arious plant parts (f ìg. 1, 2), further confirm the pres-

:nce of an lgE-mediated al lergy to freesia and papri-
' .a plant parts. Leukocytes from normal donors did
not release histamine at concentrat ions of plant part
e'xtracts, where leukocytes from patient M and A re-
leased a substantial percentage of histamine; this de-
rnonstrates that the release of histamine from leuko-
cytes of patients A and M was not caused by a cyto-
toxic effect of the various plant part extracts.

From tables I and II, and from figures I and 2, it
can be concluded that lgE-binding antigens are pres-
ent in several dif ferent parts of freesia and paprika
plants but especial ly in stem and leaves. Busse et al.  [7]
have reported that other parts from ragweed plants
than pol len grains also contain skin-test-act ive rag-
weed antigen. Rebhun et al.  [8] studied the antigenic
re lat ionship of  the pol len,  seed and leaves of  g iant
ragweed. From their [8] data, i t  can be calculated that
leaves of giant ragweed contain about 100 t imes less
skin-test-act ive material than giant ragweed pol len
grains. In accordance with this, ShaJiee et al.  t9]
showed that proteins extracted from mixed stem and
leaves of  shor t  ragweed,  conta ined 100 t imes less sk in-
test-act ive material than proteins extracted from pol-
len gra ins of  the same plant .

In  conclus ion,  the present  s tudy adds two new
cases to the growing l is t  o f ,  occupat ional  a l lerg ies and

describes the technology for in vitro diagnosis of IgE-
mediated al lergies to freesia and paprika plants.

Both patients had a strong personal and famil ial
history of atopy; this suggests that such patients are at
particularly high risk to develop occupational allergy.
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