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1006 patients with typical and atypical lesions of atopic dermat-
itis (AD) were analysed statistically. The clinical severity was
closely correlated to serum IgE values and RAST (radio-al-
lergosorbent test) positivity. The frequency of RAST-positive
antigens was signilicantly correlated with serum IgE values (y
= 0.712; p < 0.01). The analysis of multiple correlation be-
tween the clinical severity and each RAST score for mite, egg
white and rice antigens suggested a strong contribution of rice
allergy to the development of severe AD. 25 patients with severe
AD and positive rice-RAST were treated by rice exclusion diet.
The results were as follows: 9 cases remarkably responsive, 10
cases moderately responsive and 6 cases unresponsive. The
rice-RAST titre decreased most remarkably in the 1st group.
The wheat-RAST titre also decreased in the 1st, in spite of
taking wheat foods every day, but increased in the 3rd. A
probable role of rice allergy in severe AD in Japan is discussed.
Key words: Atopic dermatitis; Rice allergy; Multiple correlation
between clinical severity and RAST; Statistical analysis; Elim-
ination diet.
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Atopic dermatitis (AD) is a recurrent, itching, eczematous
skin discase. which is inherently susceptible to disordered
regulation of IgE- and T-cell-mediated hypersensitivity reac-
tions and vascular responses (1). However, it has still not been
demonstrated what plays the crucial role in the development
or exacerbation of AD. in spite of all previous investigations.
Inhalants such as mites. pollens and moulds and many kinds of
foods have been suggested as a etiological antigens of AD. due
to the presence of IgE antibodies to these antigens in the sera
of AD patients (2, 3). Among the food antigens. cgg white,
milk and soy bean have been well studied. as many pediat-
ricians have long insisted that they are the three major al-
lergens causing infantile AD, but cereal allergens such as rice
and wheat have not received the samc attention. In this paper
we present data suggesting a probable involvement of rice
allergy in the severe typc of AD.

* Read at Third International Symposium of Atopic Dermatitis. held
29.05 - 01.06 88 in Oslo, but duc to technical failure not included in
Acta Dermato-Venereologica, Suppl. 144, Atopic Dermatitis, 1989.

MATERIAL AND METH@DS

Subjects and diagnostic criteria for AD

One thousand and six patients with typical and atypical lesions of AD
were included in this study. Typical infant eczema on the facc and hecad
(infant type); eczematous eruptions on flexural arcas. such as cubital
fossa, poplitea and neck (flexural type): brown hard nodular papules
anywhere on the body (prurigo type); and follicular papules. often
with pityriatic scales on the trunk (dry skin type). were all considered
typical lesions of AD. as described by Uchara & Ofuji (4). Other
lesions, believed to be associated with AD, were regarded as atypical
lesions (4, S).

Definite AD (d AD) was diagnosed by presence of four items: 1)
itching. 2) chronic course of more than once year. 3) atopic history. and
4) typical lesions of AD. The other cases were diagnosed as indefinite
AD: 3items positive, 2 items positive, and | item positive (3 + IAD, 2
+ 1AD and | + iAD).

Grading of clinical severity

The clinical severity of the AD lesions was graded as of (1) mild. (I1)
moderate. or (111) severe type. according to the expansion of the
lesions. responsivencss to therapy. frequency of relapse. and the clin-
ical course, as follows. (I) mild: the lesions are relatively limited or
disparately scattered, readily responsive to therapy and not so often
relapsing. and then the course is short: (11) moderate: the lesions are
expanded or occasionally limited. relatively responsive to therapy. but
often relapsing and then the course is chronic; (111) severe: the lesions
are expanded or occasionally limited, refractory to therapy and then
the course is chronic and very protracted.

Measurement of specific IgE antibodies

Serum IgE antibodies specific to many inhalant and food antigens
were determined with the Phadebas RAST (radio allergosorbent test)
kit (6). The results were expressed in PRU/ml (Phadebas RAST
Units/ml) or with the RAST scoring system (score 0: £0.34 PRU/ml,
score 1: 0.35 ~ 0.69. score 2: 0.7 ~ 3.4, scorc 3: 3.5 ~ 17.4. and score
4: 217.5 PRU/ml). A result exceeding 0.34 PRU/ml (score 21) was
considered positive.

Absorption with antigen disc on the RAST titre for soy bean. rice
and whear antigens

The five serum samples which were RAST positive to each antigen of
soy bean, ricc and wheat, werc absorbed by i to 2 dises of these
antigens and assayed for the measurement of IgE antibodies specific to
them by the RAST method. in order to examine a cross-reactivity of
IgE antibody among the cercal antigens. The cffect by absorption with
antigen disc was expressed as a percentage of the post-absorption titre
of RAST to the original titre.

RESULTS

Evaluation of diagnostic criteria

The positive percentages of typical lesions of AD, chronic
course and atopic history decreased step by step with de-
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creases in the grading of criteria for AD, whereas that of
itching registered scarcely any change. Especially the fre-
quency of typical lesions decreased remarkably and was only
6.6% in the patients with 2 + iAD. Moreover, the serum IgE
values. the positive percentage of RAST for more than onc
antigen, and clinical severity all decrcased stcp by step with
decreases in grading of criteria for AD, as shown in Fig. 1.

Relationship between clinical severity and serum
IgE and RAST

The serum IgE values increased significantly (p < 0.01) as
clinical severity worscned. The RAST positivity for more than
one antigen also increased parallel with clinical severity. We
then examined correlations between serum IgE values and
frequency of RAST-positive antigens. The latter was calcu-
lated from the following formula: 100x (number of positive
antigens/number of antigens tested in thec RAST). The results
revealed a very high correlation coefficient (y = 0.712; n
948, p < 0.01), between serum IgE values and frequency of
RAST-positive antigens.

Table 1. Correlation coefficients among RAST scores (0 ~ 4)
for several antigens.
Antigens

used
-.\for RAST Case number tested
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Bold squere indicates correlation coefficient of over 0.6
(p- 001 1n ol of the correlation coefficient)
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Correlations among RAST scores for several antigens

Since the correlation between frequency of RAST-positive
antigens and serum IgE values was very high, the RAST scores
for several antigens were presumed to be mutually correlated.
In fact, when we calculated the correlation cocfficient among
the RAST scores for several antigens. there turned out to be a
very close correlationship between DF (Dermatphagoides fari-
nae; mite antigen) and HD (housc dust). and a relatively close
correlationship between egg white and milk. soy bean and
rice, rice and whcat, and wheat and soy bean. respectively, as
shown in Table I.

Fig. 2 shows the effect of absorption with rice disc on RAST
titre for soy bean, rice, and wheat antigens. The RAST titre
for these cercal antigens was reduced dose-dependently by
absorption with rice disc in some sera (see nos. 2 and 4 in Fig.
2). The RAST titre for these cereals was also reduced by
absorption with wheat and soy bean disc in some sera (data
was not shown).

Correlations between clinical severity and RAST scores for
DEF, egg white, and rice antigens

Since a correlationship was observed between DF and HD,
between cgg white and milk, and also among soy bean, rice
and wheat, we sclected three antigens of DF, cgg white and
rice as the representative antigens, and first examined the age
distribution of RAST positivity for these antigens in 692 pa-
tients with typical lesions of AD. The results revealed that
RAST positivity for cgg white was very high cven in already on
(0-1-year-olds, decreasing after 2 years of age. while positivity
for DF increased rapidly after | year of age. subsequently
forming a plateau (60-80%), while that for rice reached the
level of 30-50% after 2 years of age, as scen in Fig. 3.

The RAST positivity for rice was lower than that for DF at
all ages, but appcared to be better correlated with the clinical
severity than that for DF and egg whitce (data not shown). We
then calculated multiple correlations between clinical severity
(I to 11T) and RAST scores (0) to 4) for these three antigens in
the 184 patients with dAD. The standard partial regression
cocflicient of the rice-RAST scores for clinical severity was the
highest in cach age group as well as for all the patients, as
shown in Table 11.
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Effect by exclusion of rice from diet on clinical course of
AD and RAST titre for rice and wheat

From the above-mentioned results, we treated 25 patients with
severe-type of AD by excluding rice from the diet for several
months (1 ~ 8 months). Mean agc, mean percentage of blood
cosinophils, mean serum-IgE value, and geometric mean
RAST titre for rice and wheat in these patients were: age 24.7,
8.5%, 4677 1U/ml, 2.44 PRU/ml and 1.50 PRU/ml, respec-
tively.

The results were as follows: 1) 9 cases (36%) remarkably
responsive, 2) 10 cases (40%) moderately responsive, and 3)
the other 6 cases (24%) unresponsive (no effect, or exacerba-
tion). The geometric mean of ricc-RAST titre decreased sev-
cral months (mean: 5.5 months) after treatment by exclusion
of rice from the diet in each group; its decrease in the Ist group

was the most remarkable. However, an increase in rice-RAST
titre was found in some cases in the 2nd and 3rd groups,
accompanicd by an increasc in wheat-RAST titre (data not
shown). Interestingly, the wheat-RAST titre also dccreased
several months after commencing the rice elimination diet in
most cases (8/9) in the Ist group, in spitc of taking wheat foods
every day, but increased in half of the cases (5/10) in the 2nd
and in all the cases (6/6) in the 3rd group. Furthermore, the
AD lesions in some cases in the 3rd group werc aparently
aggravated by the rice elimination diet, but were ultimately
improved by adding a wheat elimination diet to it.

Table II. Multiple correlations between the clinical severity (1 ~
I11) and RAST sceres (0 ~ 4) for DF, egg white and rice
antigens in the patients with definite AD.

Standard partial regression coefficient of the RAST
(%) scores for the clinical severity
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Fig. 3. Age distribution of RAST positivity for DF, egg white and rice

antigens in the patients with typical lesions of AD.

n Number of patients analysed
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ETIOLOGIC FACTORS OF AD
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DISCUSSION

Analysis of the four items which we proposcd as diagnostic
criteria for AD indicated that the typical lesions appeared to
be the most specific item for a diagnosis of dAD. The serum-
IgE values. RAST positivity for more than one antigen. and
clinical severity all increased with an increase in the grading of
AD criteria. These results suggested that these criteria might
be useful for grading the diagnosis of AD. Thus 3 + iIAD and 2
+ IAD may be termed as probable AD and possible AD.
respectively. The statistical analysis in this study revealed that
the clinical severity of AD was closely related with serum-IgE
values and RAST positivity for more than one antigen. The
frequency of RAST-positive antigens was revealed to be signif-
icantly correlated with the serum IgE values (v = 0.712.p <
0.01).

The statistical analysis also revealed a close correlation be-
tween each RAST score of DF and HD., egg white and milk,
soy bean and rice. rice and wheat, and wheat and soy bean.
This correlation among RAST scores for cereal antigens such
as soy bean. rice and wheat was suggested to reflect that these
antigens shared some antigenic cpitopes for IgE antibodies
with one another from the absorption experiment.

The analysis of multiple correlation between the clinical
severity and each RAST score for DF, egg white and rice
antigens suggested a strong contribution of rice allergy to the
devclopment of severe AD. However. the multiple correlation
coefficient was not so high either in each age group or in all the
paticnts. These results mean that clinical severity cannot be
explained even by the sum of the rice. egg white and DF-
RAST scores. which are interpreted as indicators of the IgE-
mediated hypersensitivity to rice, egg white and DF. Probably
other factors arce presumed to be involved in the development
of severe AD.

The effect of the rice elimination diet on the clinical course
of AD and the rice- and wheat-RAST titre may give some
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Fig. 4. Hypothetical etiologic factors in AD.
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Spontaneous Involution
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suggestion as to what one of another factors might be.
Namely. a decrease in the wheat-RAST titre by eliminating
rice from the dict in most cases in the Ist group suggests that
rice antigen may affect the production of IgE-antibodies spe-
cific not only to rice but also to wheat as an inducer antigen. at
least in these cases. By contrast, a paradoxical increase in the
rice-RAST titre by excluding rice from the diet in some cases
in the 2nd or 3rd group. with an increase in wheat-RAST titre.
suggests that wheat antigen may also affect the production of
IgE-antibodies specific to rice as an inducer antigen in thesc
cases. Consequently. epitopes of these antigens having a rela-
tion to the development or exacerbation of AD are presumed
to fall into two groups. One group is composed of hapten-like
epitopes. which react with IgE-antibodies. and the other con-
sists of carricr-like cpitopes which induce the production of
IgE-antibodies, probably by the induction of helper T (Th;
Th,?) cells (7. 8). The Th (Th,?) cells induced by the carrier-
like epitopes may also cause delayed hypersensitivity reac-
tions, which are believed to be closely associated with the
major part of eczematous tissue reactions in AD (8). There-
fore. it is presumed that the carrier cpitopes of rice antigen
inducing the production of IgE-antibodies to not only rice but
also to other cereal antigens may play an important role in the
development of severe AD in Japan. where rice foods are the
most popular and staple cereals. However. it has still not been
demonstrated how oral tolerance to cercal antigens, which is
believed to be usually induced, is broken down in the severe
type of AD in patients with food allergy (9). We wonder if
these patients are inherently susceptible to the breakdown of
oral tolerance, and also if many kinds of allergens such as
mites. bacteria virus. motor vehicle exhausts, metals and so on
act as adjuvant-like promoters or immunomodulators, result-
ing in the breakdown of oral talerance. Recently. Taylor ct al.
(10) have reported that autoreactive T cell-mediated autoim-
munc responses to epidermis may play a role in the pathogene-
sis of AD. Fig. 4 is a schematic illustration of hypothetical



etiologic factors in AD as we imagined them from the dis-
cussion above. From this view the investigations into the im-
munology of rice antigen. its distribution within the body after
ingestion, T cell responsiveness to it and oral tolerance to it,
are still in progress.
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