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Short communication

Different serum soluble Fas
levels in patients with allergic
rhinitis and bronchial asthma

Cell-surface Fas is a member of the tumor necrosis factor

receptor superfamily, and transmits basic signals controlling

cell death (1). Recently, it was reported that Fas can occur as

a soluble protein as well as a cell-surface receptor (2, 3).

Soluble Fas (sFas) is generated by alternative mRNA splicing

events (2±6), and was identified in the supernatants of

activated human lymphocytes and several tumor cell lines

(2±6). sFas was also reported to antagonize both anti-Fas and

Fas ligand-mediated killing in a dose-dependent manner (2).
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Background: The pathogeneses of allergic rhinitis and bronchial

asthma are believed to be closely mutually related because of

the similar dynamics of allergy-inducing cells and molecules and

clinical overlap. In this study, we compared these diseases in the

dynamics of cell apoptosis-regulating molecules.

Methods: Allergic rhinitis patients (n=36), bronchial asthma

patients (n=22), and healthy subjects (n=32) were subjected to

measurement of serum (soluble Fas) (sFas) levels during the

stable and attack disease phases by a sandwich enzyme-linked

immunosorbent assay.

Results: Serum sFas levels in patients with allergic rhinitis during

the attack phase were significantly lower (P<0.0001) than those

in healthy individuals. There were no differences between them

during the attack and stable disease phases. In contrast, serum

sFas levels in patients with bronchial asthma during the attack

phase were higher (P<0.0005) than those in healthy individuals.

Interestingly, the levels during the attack phase were lower

(P<0.002) than those during the stable phase.

Conclusions: Our results suggest a different pathogenesis for

allergic rhinitis and bronchial asthma at the cell apoptosis-linked

step.
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Clinically, serum sFas levels were reported to increase in

autoimmune diseases and malignancies, and defective

apoptosis due to sFas interaction with its ligand preventing

signaling for apoptosis may contribute to these diseases (2, 3,

7). Previously, we reported that allergic rhinitis is a

sFas-reduced disease, and suggested that sFas might play a

new role in this disease (8).

To our knowledge, the dynamics of allergy-inducing cells

and molecules in bronchial asthma is similar to that in

allergic rhinitis (9±13). Clinically, these two diseases often

overlap with each other, and their pathogeneses are believed

to be closely related. In this study, we demonstrate an

unexpected difference in serum sFas levels between allergic

rhinitis patients and bronchial asthma patients, and suggest

the possibility of different apoptosis systems in the

pathogenesis of the two diseases.

Material and methods

All allergic rhinitis patients (n=36) showed single sensitiza-

tion to Japanese cedar pollen by several kinds of radio-

allergosorbent test (RAST), as described before (8). All cases

of allergic rhinitis did not basically overlap with other

allergic diseases. All patients with bronchial asthma (n=22)

had a history of wheezing and met the diagnostic criteria for

bronchial asthma of the American Thoracic Society (14).

Atopic- or nonatopic-type bronchial asthma was identified

by 5±15 kinds of RAST and/or skin prick tests. Bronchial

asthma overlapped with allergic rhinitis in 8/23 patients.

Healthy individuals (n=32) consisted of the volunteers

described before (8, 15). Serum sFas levels in patients with

allergic diseases and healthy individuals were measured by a

sandwich enzyme-linked immunosorbent assay (Medical &

Biological Laboratories Co., Nagoya, Japan) (8, 15). The

results of patients with allergic diseases were compared with

those of healthy subjects. These data were statistically

analyzed by the Kruskal-Wallis test (intergroup analysis) or

Wilcoxon's matched-pairs signed-rank test (intragroup

analysis).

Results and Discussion

As shown in Fig. 1, serum sFas levels in patients with

seasonal allergic rhinitis during the attack phase (season,

n=36; 0.49t0.37 ng/ml) were significantly ``lower''

(P<0.0001) than those in healthy individuals

(1.32t0.59 ng/ml). There were no differences between

them during the attack (n=16; 0.45t0.33 ng/ml) and

stable disease (preseason, n=16; 0.37t0.26 ng/ml) phases

(Fig. 2A). These results basically corresponded to those in

our previous report of the reduction of serum sFas and

soluble tumor necrosis factor receptor levels in allergic

rhinitis (8, 9). In contrast, serum sFas levels in patients with

bronchial asthma during the attack phase (n=22;

2.24t0.80 ng/ml) were higher (P<0.0005) than those in

healthy individuals (Fig. 1). These results may suggest

different causes of allergic rhinitis and bronchial asthma

at the step of cell apoptosis. Interestingly, the levels during

the attack phase (n=20; 2.30t0.94 ng/ml) were lower

(P<0.002) than those during the stable phase (n=20;

Figure 1. Serum sFas levels in allergic rhinitis patients and bronchial

asthma patients during attack disease phase and in healthy individuals.

HI: healthy individuals; AR: allergic rhinitis patients; BA: bronchial

asthma patients.
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1.87t0.70 ng/ml) (Fig. 2B). High sFas levels during the

attack phase and even higher levels during the stable phase

were observed in both atopic (n=8; stable: 2.29t0.80

ng/ml; attack: 1.93t0.53 ng/ml) and nonatopic (n=12;

stable: 2.32t1.06 ng/ml; attack: 1.84t0.81 ng/ml) bron-

chial asthma. Together with our findings that all atopic

bronchial asthma patients were sensitized to mite, these

results suggest that neither the presence, the absence, nor

the type of sensitization is a major factor in sFas levels in

these two diseases, although there is a possibility that some

of the bronchial asthma patients classified as nonatopic type

were actually sensitized to antigens yet untested.

Serum sFas levels in bronchial asthma patients with

allergic rhinitis (n=8; stable phase: 1.36t0.44 ng/ml;

attack phase: 1.69t0.56 ng/ml) were lower than those in

bronchial asthma patients without allergic rhinitis (n=12;

stable: 2.21t0.63 ng/ml; attack: 2.68t0.94 ng/ml) during

both the attack (P<0.01) and stable (P<0.02) phases.

However, the levels in bronchial asthma patients with

allergic rhinitis remained higher than those in simple

allergic rhinitis patients during both the attack (P<0.005)

and stable (P<0.0001) phases. These results suggest that

each of the two disease entities has its own

anti-inflammatory regulatory mechanism which may

partially compete with the other's.

The mechanisms of upregulation during the stable phase

and downregulation during the attack phase of serum sFas

levels in bronchial asthma patients remain unknown. It was

reported that serum sFas levels increased during Th1

inflammation in autoimmune diseases (2, 3) and infectious

disease (15). However, we could not provide evidence that

nonatopic bronchial asthma patients, some of whom may

have had the Th1 inflammation, had higher serum sFas

levels than atopic asthma patients. Therefore, it seems

unlikely that the demonstrated difference in the serum sFas

levels between allergic rhinitis and bronchial asthma

patients correlates with the levels of Th1 and Th2

inflammations in the two diseases. In fact, serum sFas

levels decreased during the attack phase in both atopic- and

nonatopic-type bronchial asthma patients, although they

remained higher than in the healthy individuals. Taken

together, our results suggest that serum sFas levels might be

upregulated during the chronic inflammation phase of

bronchial asthma irrespective of the presence (atopy type)

or absence (most of the nonatopy type) of sensitization to

allergen. However, they are downregulated during the acute

inflammation phase of the disease again, with or without

sensitization. This might be due to the consumption of more

sFas during the acute phase of inflammation than the

amount produced. In any case, further investigation is

needed to clarify the relationships among sFas, the

regulatory mechanisms of allergic diseases in their different

phases, and the pathogeneses.

In short, we provided evidence of different sFas dynamics

in allergic rhinitis and bronchial asthma, and discussed its

mechanisms.
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Figure 2. Serum sFas levels in allergic rhinitis patients and atopic or

nonatopic bronchial asthma patients during attack and stable disease

phases. A) Allergic rhinitis patients; B) atopic (J) and nonatopic (u)

bronchial asthma patients.
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