
Rice pollen allergy in Taiwan

A.panel of tests including intracuîaneous skín testing (ST), radioallergosorbent rcsr (RAST), immunoblotting and
allergen-induced lvmpho^proliferation was done n sluày ííce pollen ttt"iiin àiíiîttii ajiiià'iia n ,naracterize
úe attergens uJ lhe JIz asrhmatic paîienls skin rcsred,29 (9.3-70) had,positive reactions (wheal >6 mm1 to rice poilen
efiracr at a concentration of IF5 g./mL and the remaining zas po zrj ,ir" ,"iàiiri. tiriiiililni O+lar"l 
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sr-posiîive patients were also MST-pos.irive, Pv,ST was-negative in ait J4 si-i"sàù"" pltiriií'lnh 20 ,or^ols.Immunoblotting revealed three maior allergens, with motecilar weighti ;f ta ryó,"u't nilià'lz'lió, ,esp"airety.I!j.!,rÍ!r.1,\sjy:.IlYl::itive patients showed rsE responses to morí"tt"rsr^ tii oitw'fuAinifi noà tsc 
'

anttDoates' wn e normal conlrols had stronge-r IgG responses to the same allergens, paiicularty to 32 kD,iur nonehad IgE antibodv. rhe preliminary resulr: óf ric-e poltà uoîein ira;ta1l^liòlíòifiiàiii'íeií íot rnlormattve;t!:^::::::,0:l!::--y,.",,:::: do,eticit a specífic i.espoise in àsthm"ti, innliàí ,ílío, iillliiri pàilnogeniuok n
bron(htal asthma needs lurther studv.

INTRODUCTION
Taiwan is a subtropical island,
120.5" east longitude and 24" north
latitude. The average temperature in
January, the coldest month, is 1,5.2
"C; in July, the hottest month,28.4
"C. The relative humidity ranges
from 78% (February) to 84% (Julv).
Rice is the most important cereal in
Taiwan and rice fields account for
52.6% of the cultivated land area.
There are two flowering periods for
rice in northern Taiwan. from the
middle of June to early July, and
from early October to middle of Oc-
tober.

Pollen from ragweed, bermuda,
and timothy, etc does not play an
important role in the immunopath-
ogenesis of respiratory allergies in
children in Taiwan.t The flowering
seasons of rice coincide with an in-
crease in the occurrence of
asthma,2'3 and we therefore studied,
by using several immunologic vari-
ables rice pollen allergy in asthmatic
children.
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MATERIALS AND METHODS

Patients
A total of 312 asthmatic children
was studied, and 20 healthy labora-
tory personnel were included as
controls. Eighty-five percent of pa-
tients had elevated serum lgB and/
or eosinophilia. Ninety percent were
skin test-positive to house dust mite
(D. pteronyssinus), 50% to molds,
35% to used kapok, 25% to rag-
weed, and less than l0% to cat or
dog danders. The concentration of
allergen used for intracutaneous
skin testing was l0-5 g/ml- for mite
and l0-a g/mL for other allergens.
Antihistamine was prohibited for
three days and 0z agonists were
withheld for at least six hours. Sera
were collected at the time of skin
testing and store d at -20'C until
examined.
Preparation of Rice Pollen Extract
The rice pollen (Oryza sativa var.
japonica, Tainung 67) was collected
from the Experimental Field of Aca-
demia Sinica at Nangkang, Taipei.

The rice pollen was soaked in dis-
tilled water for 24 hours at 4 "C with
continuous stirring. After centrifu-
gation at 15,000 g for 20 minutes at
4 "C, the pollen protein content in
the supernatant was measured by a
modified Lowry's method,a with bo-
vine serum albumin as standard.
The supernatant was sterilized bv

filtering through a 0.2-pm mem-
brane filter and then lyophilized.
The extract was stored at 4 "C. The
same batch was used for skin testing,
radioallergosorbent test (RAST),
specific lymphoproliferation, and
immunoblotting.
I ntracutaneous Skin Testings
Skin testing was done by injecting
0.02 mL of rice pollen extract at a
concentration of l}-s g/mLinto the
volar surface of the forearm through
a 26-gauge needle and tuberculin
syringe to raise a wheal 3 mm in
diameter. The result was read at 15
minutes. A wheal size of greater
than 6 mm was considered to be
positive.

Radioallergosorbent Test (RAST)
The allergen discs were prepared ac-
cording to the method of Ceska et
al,'using allergen discs coupled with
allergen of l0-3, l0-0, and l}-s g/
hL, respectively. A radioactivity
(cpm) of 3-fold or greater than that
of a CNBr-activated disc coupled
with incubation buffer was defined
as positive.

Polyacrylamide G el Electrophoresis
Sodium dodecyl sulfate-polyacryl-
amide gel electrophoresis (SDS-
PAGE) was performed in a vertical
slab with 1.5-mm thick polyacryl-
amide geJ 02.5%) according to
Laemmli.6 The allergen extraciwas
mixed in sample buffer and boiled
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for five minutes. After electropho-
resis, the gel was stained with Coo-
massie brilliant blue R250. Low
molecular weight protein standards
were used to calibrate the gels for
determining the relative molecular
weights (Mr) of the electrophoresed
components.
Western Blouing
Proteins separated by SDS-PAGE
were transferred onto nitrocellulose
membrane (Schleicher & Schuell,
0.45 pm). To block its capacity to
further bind protein, the membrane
was incubated overnight with 5%
bovine serum albumin in Tris-buff-
ered saline (TBS) ( 10 mM Tris-HCl,
0.5 M NaCl, pH 7.5).
Immunostaining
Following the separation of rice pol-
len proteins by SDS-PAGE and
transferral to nitrocellulose, the
membrane was immersed in serum
diluted with TBS containing l,% gel-
atin obtained from each subject at
room temperature for 40 hours. The
semm was diluted s-fold fior IgE
detection and diluted 2O-fold for
IgG detection. The membrane was
then washed in TBS and incubated
with'2sl-labeled rabbit antihuman
IgE or IgG antibodies overnight
(Pharmacia, Sweden). The mem-
brane was washed again with PBS
containing Tween 20 (l%), air
dried, and exposed to X-ray film
(Kodak) at -70 "C for four hours.
The X-ray f,rlm was developed and
fixed according to the manufactur-
er's directions.
Allergen-induced
Lymphoprolderation
The lymphoproliferation test was
done according to the method of
Bradley.' Peripheral blood mono-
nuclear cells (MNC,2 x 105 cells/
well) were incubated in the absence
or presence of rice pollen allergen
10-0, 10-t, t0-6 g/mL for seven
days. Two microCuries 3H-thymi-

dine (NEN 6.7 Cilmmole, Boston)
was added during the last 18 hours
of incubation. The cells were then
harvested and radioactivity was
counted in a 6-counter.

RESULTS
The results of skin testing are shown
in Table 1. Among the 3 12 asth-
matic children who were skin tested,
29 (9.3%) gave positive reactions
and 283 (90.7%) were negative. All
the healthy controls were skin test
negative. Most of the skin test-pos-
itive asthmatic children are now liv-
ing or had lived in the countryside.

Table 2 shows the results of
RAST. RAST was performed in 23
skin test-positive patients whose
sera were available for test. While
eight out of 23 (35%) skin test-pos-
itive patients also demonstrated a
positive RAST, the RAST was neg-
ative in all skin test-negative pa-
tients and in normal controls. The
results of specific lymphoprolifera-

Table 1. Results of Intradermal Skin Tests'

tion induced by rice pollen protein
are shown in Table 3. The prelimi-
nary data failed to show any signiÈ
icant difference between RAST-pos-
itive and RAST-negative patients.

The major allergens of rice pollen
were funher analyzed by SDS-
PAGE and immunoblotting. Figure
I shows that more than 25 protein
bands could be identified by SDS-
PAGE. Figure 2 shows that three
proteins were capable of eliciting an
IgE response in most RAST-positive
patients, but not in those with neg-
ative RAST. Further, Figure 3
shows that IgG antibodies to those
three proteins were much more fre-
quently found in normal controls
than in RAST-positive patients, es-
pecially to the 32 kD antigen.

Subject
Total No.
Tested

Positive
(wheal >6 mm)

Negative
(wheal <6 mm)

Asthmatics
Normals

3't2
20

2e (s.3%)
0 (0%)

283 (90.7%)
20 (100/")

. Skin testing was done by injecting 0.02 mL of rice pollen extract at a concentration of 10-5
g/mL into the volar surface of the forearm to raise a wheal of 3 mm in diameter.

Table 2. Results of RAST'

Subject
No. RAST

Tested Positive Negative

Asthmatics
Skin test positive
Skin test negative

Normals
Skin test negative

23
34

20

I (35%)
0 (0%)

0 (0/")

15 (65%)
34 (100%)

20 (100/")
'The allergen discs were prepared according to the method of Ceska et al,s using allergen

concentrations of 10-3, 10-4, and 10-5 g/mL, respectively. A radioactivity (cpm) of 3{old or
greater than that of a BrCN-activated disc coupled with incubation buffer was defined as positive.

Table 3. Rice Pollen Allergen-lnduced Lymphoproliferation.

Allergen, g/mL
Subject

10-0

2665 4073
6978 8060
1515  1655
4476 4603

'The lymphoproliferation test was done according to the method of Bradley. Peripheral blood
mononuclear cells (MNC, 2 x 105 cells/well) were incubated in the absence or presence of rice
pollen allergen 10-4, 10-5, and 10-6 g/ml for seven days. Two micro-Curies 3H-thymidine (NEN
6.7 Ci/mmole, Boston) were added during the last 18 hours of incubation. The cells were then
harvested and radioactivity was counted in a p-counter.

î  cpm.

,Il;o control
10-51 0-1

RAST positive

RAST negative

2

2

4729
5474
2158
2080

2681 t
3250
1 134
2503
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DISCUSSION[

Airborne pollens and spores show
seasonal fluctuations. In Taipei, tree
pollen and fern spores present pre-
dominantly in the spring and sum-
mer, respectively, and in the au-
tumn, the grass pollens, including
rice pollen, are the major contribu-
tors in the atmosphere.3 Rice is an
entomophilous as well as an ane-
mophilous plant. The rice pollen is
sized greater than 20 p"mbut the size
of secondary pollen is smaller after
going through a process of repetitive
dehydration and rehydration. It
spreads with the wind and may the-
oretically enter the airway.

Rice is harvested twice each year
in northern Taiwan and the polli-
nating period is only I week. The
pollinating period of rice pollen co-
incides with the peak occurrence of
childhood asthma in Taiwan,2'3 but
only on rare occasions are we able
to obtain a clearcut history of ex-
posure followed by acute asthma.s
We therefore tried to utilize skin
testing, RAST, lymphoproliferative
response and immunoblotting to ex-
plore the role of rice pollen allergy
in the immunopathogenesis of
bronchial asthma.

Although in this preliminary
study, only 9.3% of the asthmatic
children were skin test-positive to
rice pollen, the true incidence may
be underestimated. Most of the skin
test-positive patients had lived or
are living in the countryside, but the
majority of our patients came from
urban areas. Skin testing asthmatic
chi ldren in country hospitals
with rice pollen allergen is now
underway.

Because of the lack of well-char,
acterized and purified allergens, a
considerable discrepancy often ex-
ists between the results of skin test-
ing and RAST. In this study, only
35% of skin test-positive patients
showed a positive RAST;t'e how-
ever, none of the skin test-negative
individuals who were tested with
RAST gave positive results so that
the RAST was specific in this lim-
ited series. The sensitivity and spec-

20 kD

15  kD

(A)  (B)
Figure l. Rice pollen proteins analyzed by SDS-PAGE (A) and those after being transferred

to nitrocellulose (B). More than 25 protein bands could be identified.
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Figure 3. Immunoblotting analysis of rice pollen proteins that elicit IgG antibodies. Lanes l-
6: RAST-positive patients and 7-l l: RAST-negative healthy controls. The three major proteins
that elicit IgE antibodies in patients also stimulate the production of IgG antibodies in most
controls, but in only a few RAST-positive patients.

ificity of RAST were 35% and
100%, respectively. The use of more
purified allergen should improve the
sensitivity of RAST.

The results of the immunoblot-
ting study are worth noting. More
than 25 proteins were identified by
SDS-PAGE in rice pollen extract,
but only three of them elicited a
significant immune response. Their
molecular weights are 16 kD, 26 kD,
and 32 kD, respectively. More im-
portantly, most of the RAST-posi-
tive asthmatic children produced
IgE antibodies to these three pro-
teins, but only a few had IgG anti-
bodies. In contrast, none of the
RAST-negative healthy normals
had IgE antibodies. IgG antibodies,
particularly those against 32 kD,
were found in most healthy individ-
uals. We have thus shown that a
number of rice pollen proteins pos-
sess the capacity to elicit a specific
immune response, including IgE
and IgG. The isotype of antibody
produced may be determined by the
immunogenetic predisposition of
the individuals. Finally, this study
suggests again the protective role of

IgG antibody in the immunopath-
ogenesis of alleryic disease.r0-'2

Despite the presence of IgE anti-
bodies as demonstrated by skin test-
ing and RAST, no difliculty was
found when those patients ate rice
during the rice pollen season. No
correlation was found among pollen
counts, symptom scores, and skin
reactivity, although during the past
l0 years we did encountertwo farm-
ers who presented symptoms of
rhinitis and asthma during the rice
pollen season for several years.

An extensive search of the litera-
ture did not reveal any previous re-
ports that describe the capacity of
rice pollen to elicit specific antibody
response in atopic and normal in-
dividuals. To clarify the role of rice
pollen in the immunopathogenesis
of respiratory allergies, further stud-
ies, particularly a survey of skin re-
activity and mucosal challenge
among rice farmers, will be done
during the next rice pollen season.
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