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Background: IL-1 has 2 receptors, type I (IL-1RI) and type II
(IL-1RII), which have 2 forms each, membrane (m) and solu-
ble (s). When IL-1 binds to mIL-1RI, the activereceptor, an
inflammatory response is initiated, which does not occur when
IL-1 binds to mIL-1RII, the decoyreceptor. Both sIL-1RI and
sIL-1RII function as IL-1–mopping mechanisms. We hypothe-
sized that the ratio of active (mIL-1RI) to inactive (mIL-1RII,
sIL-1RI, and sIL-1RII) receptors is important in determining
the amount of inflammation produced in allergic reactions.
Objective: Our aim was to compare the concentrations of
mIL-1RI and mIL-1RII on cultured PBLs and sIL-1RI, sIL-
1RII, and IL-1 β in sera and supernatants of cultured PBMCs
from atopic and nonatopic subjects.
Methods: The membrane receptors, soluble receptors, and IL-
1β concentrations were measured by ELISA with specific
mAbs.
Results: Although there was no difference in the level of serum
IL-1 β between the 2 groups, PBMCs from atopic persons
spontaneously secreted higher levels of IL-1β than those from
nonatopic donors (P < .05). PBLs from atopic subjects com-
pared with those from nonatopic individuals expressed higher
mIL-1RI ( P < .0001) and mIL-1RII (P < .05). Levels of both
the soluble receptors from both serum (P < .0001) and PBMCs
(P < .05) of nonatopic donors were higher than those found in
atopic donors.
Conclusion: This augmentation of mIL-1RI concomitant with
a reduction in soluble receptors may be an important contrib-
utory factor to the inflammation that occurs with allergen
exposure. (J Allergy Clin Immunol 1999;103:1100-7.)
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IL-1 mediates a broad array of both local and systemic
events integral to the allergic response, as illustrated in
Fig 1 and reviewed extensively by Rosenwasser.1 After
the first association of IL-1 with allergic reactions by
Bochner et al,2 IL-1 was detected in the upper airways of
allergic subjects3 and shown to rise during early- and
late-phase responses in the nasal fluid of patients with
allergic rhinitis.4 This IL-1 may be secreted by airway
monocytes that synthesize it after stimulation with anti-
gen in asthmatic subjects.5 IL-1 has 2 isoforms,α and β,
which share considerable homology and bind to recep-

tors with similar affinity. Culture supernates and various
human body fluids have been shown to contain more IL-
1β than IL-1α, as reviewed by Vannier and Dinarello.6

IL-1 has 2 kinds of receptors, type I (IL-1RI) and type
II (IL-1RII), 7-9 both of which have membrane (m) and
soluble (s) forms that bind with similar affinity to IL-1α
and IL-1β. mIL-1RI, an 80-kd protein, is thought to be
present only on the surface of T lymphocytes, ker-
atinocytes, fibroblasts, endothelial cells, and hepato-
cytes.7,9 Shirakawa et al10 have shown that healthy
human peripheral T cells express only 40 and 350 IL-1
receptors per cell before and after mitogen stimulation,
respectively. Although this group did not differentiate
between IL-1RI and IL-1RII, one can postulate that these
numbers represent only IL-1RI because T cells have been
shown to express only the type I receptor. mIL-1RII is a
68-kd protein expressed on B lymphocytes, monocytes,
neutrophils, and bone marrow cells.8,9

Membrane IL-1 receptors belong to the immunoglob-
ulin receptor superfamily and are made up of an extra-
cellular, a single transmembrane, and an intracellular
domain. As shown in Fig 2, the 2 mIL-1Rs differ mainly
in the intracellular region, which transduces signals on
IL-1 binding to only mIL-1RI11 and not to mIL-1RII.
Hence mIL-1RI is categorized as the active receptor,
whereas mIL-1RII is termed the decoyreceptor.12 Both
sIL-1RI and sIL-1RII have been found in circulation,13,14

and they bind IL-1 with the same affinity as the mem-
brane forms. However, because they lack the intracellu-
lar region, they are not associated with signal transduc-
tion and function only as IL-1–mopping mechanisms.

Thus the ratio of active (mIL-1RI) to inactive (mIL-
1RI, sIL-1RI, and sIL-1RII) receptors may determine the
amount of inflammation induced. In this study we deter-
mined the concentrations of IL-1β and its soluble recep-
tors in the sera and supernatants of cultured PBMCs iso-
lated from atopic and nonatopic individuals. We also
measured levels of mIL-1R on the surface of PBLs of
atopic and nonatopic subjects.

METHODS

Materials

Culture materials. Ficoll-Hypaque, used in PBMC separation,
was purchased from Sigma (St Louis, Mo). Cell culture media
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RPMI-1640 was supplemented with 1.7 mmol/L L-glutamine, 0.087
mmol/L nonessential amino acids, 0.87 mmol/L sodium pyruvate,
penicillin (100 U/mL), streptomycin (100 mg/mL) (all of the above
items were purchased from Gibco Laboratories, Grand Island, NY),
and 10% FCS (purchased from Atlanta Biologicals, Atlanta, Ga).
Cell culture plates were obtained from Fisher Scientific (Fairlawn,
NJ). PHA was purchased from Gibco Laboratories.

ELISA materials. Cell surface IL-1 receptor type I (M1) and type
II (M22), soluble IL-1 receptor type I (huIL1R-M8) and type II
(huIL1RII-M2) mAbs, and sheep anti-sIL-1RI (huIL1R-P3) and rab-
bit anti-sIL-1RII (huIL1RII-P4) polyclonal antiserum were kindly
provided by Immunex Corporation (Seattle, Wash). The Immunex
Corporation also donated recombinant human IL-1RI and IL-1RII.
Biotinylated anti-rat and anti-mouse secondary antibodies were pur-
chased from Pharmingen (San Diego, Calif). Biotinylated anti-sheep
and anti-rabbit secondary antibodies were obtained from Jackson
Laboratories (Bar Harbor, Me). High-binding ELISA plates were
purchased from Fisher Scientific. Purified anti-IL-1β mAbs, recom-
binant human IL-1β, and biotinylated anti-IL-1β secondary antibod-
ies were purchased from R&D systems (Minneapolis, Minn). The
chemicals used in these immunoassays and paraformaldehyde were
purchased from Sigma Laboratories. The substrate (ABTS) for
ELISA assays was made by adding 150 mg of 2,2-azino-bis(3-eth-
ylbenzthiazoline-6-sulfonic acid), purchased from Sigma Laborato-
ries, to 500 mL of 0.1 mol/L citric acid in distilled water (pH 4.35).
Aliquots (11 mL) of the substrate were frozen (–5°C) until immedi-
ately before use, when 10 µL of 30% hydrogen peroxide was added.

Experimental subjects

Nonatopic volunteers, aged 19 to 40 years (IL-1β: n = 6 [3
women and 3 men]; IL-1 receptors: n = 12 [6 women and 6 men]),
and atopic patients, aged 19 to 40 years (IL-1β: n = 6 [3 women and
3 men]; IL-1 receptors: n = 8 [4 women and 4 men]) had 60 mL of
blood drawn in 0.2% EDTA after overnight avoidance of caffeine.
Atopic status was determined on the basis of a complete detailed
history. The subjects were all skin tested to house dust mites, Mid-
western grass mix, weed mix, tree mix, ragweed, indoor and out-
door molds, and histamine and saline. The skin test responses were
positive for more than one antigen in all instances and correlated
with the history for atopic subjects. All the atopic patients had aller-
gic rhinitis, 2 of them also had asthma, and only 1 had atopic
eczema. The asthmatic subjects had mild disease and were taking
no medication at the time of study. The study was conducted out of
season, and all the subjects were asymptomatic at the time of study.
The study was approved by the Institutional Review Board of
Creighton University School of Medicine, and all the subjects pro-
vided informed consent.

Cell culture

PBMCs were isolated by using a Ficoll-Hypaque density gradi-
ent, washed with saline, and suspended in RPMI-1640. Serum
obtained from these volunteers was immediately frozen (–20°C)
until assayed with ELISA. After viability was checked by trypan
blue exclusion (>98%), PBMCs were incubated in 12-well culture

FIG 1. Role of IL-1. Thick arrows, Synthesis and secretion; thin arrows, action; (+), upregulation; (–), down-
regulation. PAF, Platelet-activating factor.
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plates at 37°C in a humidified atmosphere of 5% CO2 at 5 × 106

cells/mL. PHA was used as a stimulus (25 µg/mL).

Assay

mIL-1R ELISA. A standard curve was obtained for each receptor
type (IL-1RI and IL-1RII) with specific mAbs. The range for both
IL-1RI and IL-1RII was 3.9 pg/mL to 2000 pg/mL. The protocol for
mIL-1R measurement was modified from that of Posner et al.15

PBLs, consisting of only T and B lymphocytes (monocytes were
removed by adherence to plastic for 24 hours), were centrifuged
(1000 rpm for 15 minutes), and pellets were resuspended in 400 µL
of 4% paraformaldehyde. The cells were transferred to an ELISA
high-binding plate with constant vortexing and incubated overnight
(4°C). After removal of the supernatant, the plates were blocked
with PBS/10% FCS for 2 hours at room temperature and washed
with PBS/Tween. IL-1 receptor–specific antibody (M1 or M22) was
added (10 µg/mL), and the plates were incubated overnight at 4°C.
Subsequent to washing the plates, 100 µL/well biotinylated anti-
mouse IgG or anti-rat IgG (2 µg/mL) in PBS/10% FCS was added
and incubated at room temperature for 45 minutes. After washing,
the plates were incubated at room temperature for 30 minutes with
100 µL of 2.5 µL/mL avidin peroxidase in PBS/10% FCS. Immedi-
ately after washing, 100 µL of the ABTS substrate was added to
each well, and the color reaction was developed for 40 minutes.
Optical density was read at 405 nm with a Biorad 3550 microplate
reader.

IL-1β and sIL-1R ELISA. A standard curve for IL-1β in the range
of 3.9 pg/mL to 1000 pg/mL and for sIL-1R in the range of 3.9
pg/mL to 2000 pg/mL was obtained for every plate. To measure sIL-
1RI, sIL-1RII, and IL-1β secreted by cells in culture, supernatants
from cultured PBMCs were harvested after 24 hours of culture, and
ELISA was performed by using a protocol based on the principles

outlined by Davies.16 Capture mAb (M8 for sIL-1RI, M2 for sIL-
1RII, or anti-IL-1β) was used at a concentration of 2 µg/mL. For
sIL-1RI and sIL-1RII, detection was accomplished with sheep anti-
sIL-1RI and rabbit anti-sIL-1RII polyclonal antiserum (2 µL/mL).
Further detection was done with biotinylated detection antibodies
(biotinylated anti-sheep, biotinylated anti-rabbit, or biotinylated
anti-IL-1β) at a concentration of 2 µg/mL. ABTS substrate color
reaction was measured after 40 minutes at 405 nm.

Data analysis

Patients were classified into 2 groups according to their atopic
status. Data are reported as means of triplicates ± SD. A trendline
equation was generated for every sample ELISA by using EXCEL
software (MS Office 95). With the help of this equation, sample
concentrations were calculated, and differences between the 2
groups were analyzed with the EXCEL program by using Student’s
nonpaired t test. Probability (P) values of less than .05 were con-
sidered significant.

RESULTS

IL-1β

A serum IL-1β level of 60 ± 1.7 pg/mL for nonatopic
subjects (n = 6) and 67 ± 2.5 pg/mL for atopic individu-
als (n = 8) was obtained, with no statistical difference in
the values (P > .05). Unstimulated PBMCs from atopic
subjects secreted 330 ± 104.7 pg/mL IL-1β, whereas
cells from nonatopic subjects produced only 49.6 ± 0.5
pg/mL (P < .05; Fig 3). On stimulation with PHA, there
was an increase in secretion of IL-1β by PBMCs from
atopic subjects (691.7 ± 93.6 pg/mL) and nonatopic sub-

FIG 2. IL-1 has 2 receptors, IL-1RI and IL-1RII. Both types have membrane (mIL-1R) and soluble (sIL-1R) forms.
mIL-1RI is the active receptor because it has a signal transduction mechanism associated with it. mIL-1RII is
the decoy receptor because it has no signal transducing capability. sIL-1RI and sIL-1RII are soluble receptors
with no signal transduction mechanisms, and thus they act as mops for IL-1.
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jects (791.6 ± 126.7 pg/mL; Fig 3). Although the increase
caused by stimulus was statistically significant in cells
from both types of subjects (P < .005), the difference
between the groups was not statistically significant (P >
.05).

mIL-1R

PHA-stimulated PBLs isolated from both atopic (n =
8) and nonatopic (n = 12) donors were used for deter-
mining mIL-1RI and mIL-1RII concentrations. We found
a 5-fold higher concentration of mIL-1RI expression on
PBLs from atopic subjects (56.9 ± 6.9 pg/mL) than on
those from nonatopic subjects (11.7 ± 8.4 pg/mL,P <
.0001; Fig 4,A). A similar trend was observed with mIL-
1RII expression. PBLs from atopic subjects (n = 8)
expressed a higher concentration (3.12 ± 1.9 pg/mL) than
PBLs from nonatopic donors (n = 12), which expressed
1.6 ± 0.6 pg/mL mIL-1RII (P < 0.05; Fig 4,B). Howev-
er, comparing the concentrations of both receptors on
PBLs from atopic subjects, we found 18-fold higher lev-
els of mIL-1RI than mIL-1RII. In comparison, mIL-1RI
expression was only 10-fold higher than mIL-1RII
expression on PBLs from nonatopic subjects.

sIL-1R

We measured serum concentrations of both soluble
receptors in atopic (n = 8) and nonatopic (n = 12) donors.
Serum from atopic subjects (46.88 ± 0.02 pg/mL) had a
2-fold lower concentration of sIL-1RI than that from
nonatopic individuals (107.02 ± 0.1 pg/mL,P < .0001;
Fig 5). Similar results were obtained with serum sIL-
1RII, but the difference was 160-fold. Serum from
nonatopic subjects had 324.7 ± 10.9 pg/mL, and that

from atopic subjects had only 2.18 ± 0.08 pg/mL sIL-
1RII (P < .0001; Fig 5). On comparing the levels of both
soluble receptors in serum from atopic persons, we found
sIL-1RI to be 23 times greater than levels of sIL-1RII.
There was only a 3-fold difference in the concentration
of both soluble receptors in nonatopic serum, with sIL-
1RII levels being much higher than sIL-1RI.

Only PBMCs from atopic individuals (n = 8) secreted
sIL-1RI in the unstimulated state (4.53 ± 2.5 pg/mL), but
PBMCs from nonatopic subjects (n = 12) did not (P <
.001; Fig 6,A). On stimulation of PBMCs from atopic
subjects, secretion of sIL-1RI was reduced to below mea-
surable limits, whereas that from nonatopic subjects was
increased to 18.59 ± 1.1 pg/mL (P < .001). Thus there
was a statistically significant decrease in sIL-1RI levels
after stimulation in cells from atopic subjects (P < .005)
and a significant increase in nonatopic subjects (P < .05).

PBMCs from nonatopic donors secreted higher
amounts of sIL-1RII in both unstimulated and stimulated
states than PBMCs from atopic donors (Fig 6,B). Con-
centration of sIL-1RII secreted by unstimulated PBMCs
from atopic subjects was lower than the range limit both
before and after stimulation. In the case of cells from
nonatopic subjects, secretion increased from 12.24 ± 2.5
pg/mL before stimulation to 44.48 ± 18.2 pg/mL after
stimulation (P < .01).

FIG 4. Membrane IL-1 receptors type I (A) and type II (B) PBLs
were measured in triplicate with ELISA, and concentrations were
determined as detailed in the Methods section. PBLs isolated
from 12 nonatopic and 8 atopic donors were stimulated with PHA
and cultured for 24 hours. Open bars represent receptors
expressed on PBLs from atopic donors, and filled bars represent
mIL-1Rs expressed on PBLs from atopic donors. Data are repre-
sented as means ± SD. *, Statistical significance of mIL-1R expres-
sion by PBLs from atopic and nonatopic persons (mIL-1RI, P <
.0001; mIL-1RII, P < .05).

FIG 3. IL-1β secreted by cultured PBMCs from 6 nonatopic (open
bars) and 8 atopic donors (filled bars) into the supernatant was
measured in triplicate with ELISA and is represented as means ±
SD. PBMCs were cultured for 24 hours with PHA (stimulated cells)
or without PHA (unstimulated cells). *, Statistical significance
between atopic and nonatopic individuals (unstimulated state, P
< .05); #, statistical significance between unstimulated and stimu-
lated states (atopic donors, P < .005; nonatopic donors, P < .005).
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DISCUSSION

Our results, as depicted in Fig 7, show that we found
no difference in serum IL-1β levels between atopic and
nonatopic subjects. As shown in Fig 7, both mIL-1RI and
mIL-1RII were expressed at a higher concentration on
PBLs from atopic than nonatopic subjects. On the other
hand, both soluble receptor secretions by PBMCs and in
sera were elevated in nonatopic, rather than atopic, per-
sons. As shown in Fig 7, this results in an increased ten-
dency of IL-1 binding to mIL-1 receptors in atopic sub-
jects and to soluble IL-1 receptors in nonatopic subjects.
This higher ratio of active receptors to inactive receptors
may be crucial in developing or amplifying an inflam-
matory response.

It has been postulated that IL-1 can only be found in
disease states,17 but we found 60 pg/mL IL-1β in the
serum of nonatopic donors, as did Cannon et al18 who
also showed the presence of 60 pg/mL IL-1β in the cir-
culation of healthy individuals. We had expected to find
higher concentrations of IL-1β in atopic serum on the
basis of the report by Pellegrino et al19 because they had
shown an increase in plasma level of IL-1β in sympto-
matic asthmatic subjects, although their subjects had
active allergies. However, we found no statistically sig-
nificant difference between atopic and nonatopic individ-
uals, perhaps because our atopic subjects were asympto-
matic. Urushibata et al20 confirmed our findings because
they too did not detect higher serum IL-1β levels in per-
sons with allergic inflammation as opposed to normal
subjects. It has been reported that IL-1 is increased in
nasal fluids of patients with allergic rhinitis and in the
BAL fluid of symptomatic asthmatic subjects.4,21In view
of our findings of normal serum concentrations of IL-1β
in atopic donors, it seems plausible that IL-1β is released
locally, has a potent local effect, and is immediately

either degraded or mopped up, thus preventing it from
entering the systemic circulation. However, because we
used neutralizing antibodies for the detection of IL-1β, it
is also possible that soluble receptor–bound IL-1β may
not have been detected by our ELISA technique.

To measure locally released IL-1β from lymphocytes
and monocytes, we cultured them for 24 hours with or
without stimulus, having previously determined that this
was the optimal time for IL-1β production. Unstimulated
PBMCs from atopic donors secreted significantly more
IL-1β than PBMCs from nonatopic donors. This finding
was similar to that observed by Poulsen et al22 who
observed higher spontaneous production of IL-1α by
PBMCs from patients with atopic dermatitis than from
nonallergic individuals after 24 hours of culture. The
spontaneous release of IL-1 observed by us can be
explained by one or more of the following reasons. First,
previous exposure of the cells to allergens in vivo may
have lead to the cells being already primed. Atopic sub-
jects were asymptomatic at the time of phlebotomy, but
they may have had some subclinical exposure to an aller-
gen, leading to the initiation of IL-1β synthesis. Second,
only the cells from atopic individuals may be hyperre-
sponsive or hypersensitive to the small amount of endo-
toxin present in the media (below the detectable limit of
6 Eu/mL). Endotoxin (especially LPS) is a potent stimu-
lator of IL-1 synthesis, and therefore there may have

FIG 5. Sera sIL-1RI and sIL-1RII obtained from 12 nonatopic (open
bars) and 8 atopic donors (filled bars) were measured with ELISA
in triplicate. Values denoted are mean concentrations ± SD. *, Sta-
tistical significance between atopic and nonatopic persons (sIL-
1RI, P < .0001; sIL-1RII, P < .0001).

FIG 6. Soluble IL-1 receptor type I (A) and type II (B) levels in
supernatants of cultured PBMCs from atopic (n = 8; filled bars)
and nonatopic (n = 12; open bars) subjects were determined in
triplicate. PBMCs were cultured for 24 hours with PHA (stimulat-
ed PBMC) and without PHA (unstimulated PBMC), and values are
represented as means ± SD. *, Statistical significance between
atopic and nonatopic individuals (sIL-1RI levels in unstimulated
and stimulated state, P < .001); #, statistical significance between
unstimulated and stimulated states (sIL-1RI in atopic donors, P <
.005; nonatopic donors, P < .05; sIL-1RII in nonatopic donors, P <
.01).
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been enough to trigger the release of IL-1β by PBMCs
from atopic individuals.17 Third, PBMCs from atopic
patients may have an increased capacity to synthesize IL-
1β. However, this explanation is unlikely because on
stimulation cells from both groups secreted similar
amounts of IL-1β.

For IL-1 to have an effect, it has to bind specifically to
mIL-1RI. To the best of our knowledge, this is the first
report of a difference between IL-1 receptor expression
in cells from atopic versus nonatopic subjects. However,
some researchers have noted the association of other
pathologic conditions with IL-1 receptors. For example,
IL-1RI and IL-1RII are upregulated on human synovial
fibroblasts in osteoarthritis.23 Although the receptor sub-
type was not identified, Donati et al24 also demonstrated
that the numbers of monocyte IL-1 receptors increased in
patients undergoing hemodialysis over that of healthy
volunteers. The higher expression of membrane recep-
tors on PBLs from atopic individuals may be due to a
number of factors. First, the membrane receptors may be
differentially synthesized because of a dysregulation in
receptor gene transcription. In human osteoclasts present

in areas of cartilage and bone destruction, Xu et al25

found increased IL-1RI mRNA. Hepatocytes also show
upregulation of IL-1RI mRNA after stimulation with
LPS.26Alternatively, it is tempting to speculate that there
may be a reduced degradation or turnover rate of the
receptors in cells from atopic donors.

Serum concentrations of both soluble receptors were
lower in atopic than in nonatopic individuals. To the best
of our knowledge, this is the first report of lower con-
centrations of sIL-1RI associated with a pathologic con-
dition. On the other hand, Giri et al27 had reported an
increase in serum concentrations of sIL-1RII in patients
with sepsis syndrome. We suggest the following reasons
for our finding of decreased sIL-1R in the serum of
atopic persons. First, there may be an impairment of syn-
thesis of soluble receptors in atopic persons. This is sup-
ported by our data showing that stimulated PBMCs from
atopic subjects secrete less of both soluble receptors than
PBMCs from nonatopic donors. Alternatively, nonatopic
individuals could be preferentially synthesizing soluble
receptors. We observed that when nonatopic PBMCs are
maximally stimulated, they secrete high levels of sIL-1R.

FIG 7. The 2 panels illustrate our results of atopic and nonatopic individuals. We found similar concentrations
of IL-1β in both donors but higher numbers of mIL-1Rs on PBLs of atopic donors. We also found higher con-
centrations of both soluble receptors in the circulation and cultured PBL supernatants of nonatopic donors.
Thus there is an increased tendency of IL-1β binding to mIL-1Rs in an atopic individual, leading to signal trans-
duction and an inflammatory response. In nonatopic subjects there is a higher tendency of IL1β binding to
sIL-1Rs, which therefore results in no inflammatory response.
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Indeed, it may be that in atopic patients the membrane
receptors are preferentially synthesized, as we have also
shown. Soluble receptors may also be degraded at an
increased rate in the serum of atopic persons. This was
not confirmed by our study. Finally, the antibody used to
detect sIL-1RII has been shown by others to detect sIL-
1RII, even when it is bound to IL-1,28 but this is not the
case with sIL-1RI, and therefore we may be measuring
only unbound sIL-1RI.

Our results suggest that in atopic individuals there
may be an upregulation of IL-1RI synthesis, but the pre-
dominant form is mIL-1RI, which is active, rather than
sIL-1RI, which mops up IL-1. This reasoning is support-
ed by our finding that cultured stimulated PBMCs of
atopic subjects secrete less sIL-1RI than unstimulated
PBMCs. Hence we propose that there is a selective
upregulation of the active receptor in atopic individuals.
When PBMCs from nonatopic subjects were cultured,
they secreted high amounts of sIL-1RII in both the
unstimulated and stimulated state, but high amounts of
sIL-1RI in only the stimulated state. Thus there is selec-
tive synthesis of sIL-1RII in nonatopic subjects.

We found higher expression of the mIL-1RI on PBLs
from atopic patients and a concomitant reduction in syn-
thesis or reduced expression of the sIL-1R (Fig 7). Hence
there is a selective synthesis or secretion of receptors in
atopic individuals that may relate to their disease state.
There are various reports on the clinical relevance of
these receptor types in different disease states. Mullarkey
et al29 performed a prospective, randomized, double-
blind, placebo-controlled study of 15 allergic patients to
determine the effect of sIL-1R on the cutaneous late-
phase reaction. They found that microgram quantities of
sIL-1R inhibited the clinical signs and symptoms of the
late-phase reaction, although they did not determine its
effect on the inflammatory infiltrate. In graft-versus-host
disease there is release of inflammatory cytokines,
including IL-1. McCarthy et al30 treated patients with
progressive or persistent graft-versus-host disease with
recombinant human IL-1 receptor and found an improve-
ment after the therapy.

Atopy and asthma are disease states in which inflam-
mation is a predominant factor. Any agent that would
help reduce or inhibit the inflammation may be of value
in therapy. On the basis of our findings of differences in
the level of receptors to IL-1, there is a potential to devel-
op therapies by using sIL-1Rs for treatment of allergic
rhinitis and asthma. We propose that more experiments
be conducted to evaluate this potential role of sIL-1Rs.

We thank Caroline Crocker for her help in writing the manu-
script.
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