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Assessment of concentrations of interleukin-25 in bronchial asthma
— preliminary studies

Ocena stezen interleukiny 25 w przebiegu astmy oskrzelowej — badania wstepne
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Abstract

Introduction: Studies have demonstrated an important role of cytokines in the development of asthma, in particular the
balance between them disturbed in favour of pro-inflammatory cytokines. Interleukin-25 (IL-25) belongs to the family of
cytokines from IL-17. Its role in the pathogenesis of allergic diseases of the respiratory tract is not entirely clear. The study
took into account the fact that the role can be very important due to the dual mechanism of action as an anti-inflammatory
and inflammatory stimulant.

Aim of the research: To assess whether the concentration of IL-25 depends on the the severity of the course of asthma.
Material and methods: The study involved 80 people: 20 volunteers and 60 patients with asthma — 20 people with mild
persistent asthma, 20 with moderate, and with 20 severe. All patients were maintained on a course of asthma control. From
each patient, blood was drawn to assess IL-25 ELISA test; all patients also had spirometry performed (in the framework of
visits to the clinic).

Results: In none of the cases of the people from the examined group there was an increased level of IL-25. However, some
subjects (17) had higher levels of this interleukin than other people — among these were four volunteers and 13 patients with
asthma.

Conclusions: In the future patients should be checked during exacerbations of asthma and have the response time tried to
be extended to maximum so that we can measure lower concentrations, which within a standard procedure could has not
been varied (found below the lowest standard).

Streszczenie

Wprowadzenie: Dzigki immunologii znacznie wigecej wiadomo na temat patogenezy astmy oskrzelowej. Wyniki badan
wykazaty znaczaca role cytokin w rozwoju astmy, zwtaszcza zaburzonej réwnowagi miedzy nimi na korzy$¢ cytokin proza-
palnych. Interleukina 25 (IL-25) nalezy do rodziny cytokin z grupy IL-17. Jej znaczenie w patogenezie choréb alergicznych
drég oddechowych nie jest do konica poznane. W badaniu brano pod uwage, ze jej rola moze okaza¢ si¢ bardzo istotna ze
wzgledu na podwéjny mechanizm dziatania — zaréwno przeciwzapalny, jak i pobudzajacy zapalenie.

Cel pracy: Zbadanie, czy stezenie IL-25 w przebiegu astmy oskrzelowej zalezy od stopnia jej ciezkoSci.

Materiat i metody: W badaniu wzieto udziat 80 oséb: 20 ochotnikéw oraz 60 pacjentdw z astma, w tym 20 oséb z astma
przewlekla tagodna, 20 z umiarkowana oraz 20 z ciezka. U wszystkich chorych choroba byta pod kontrola. Od kazdego
chorego pobrano krew do oznaczenia IL-25 testem Elisa, u wszyskich chorych dodatkowo wykonano spirometrie (w ramach
wizyt w poradni).

Wryniki: U zadnej osoby z badanej grupy nie stwierdzono podwyzszonego poziomu IL-25. U czesci (tj. 17) stwierdzono jej
wieksze stezenie niz u pozostatych oséb — wsréd nich byto 4 ochotnikéw, natomiast 13 chorych z astma. By¢ moze brak
podwyzszonego stezenia IL-25 w surowicy u wszystkich chorych wynika z faktu, Ze byty to osoby z astma kontrolowana.
Whioski: W przysztoéci nalezatoby sprawdzi¢ chorych w trakcie zaostrzenia astmy oraz sprobowac wydtuzy¢ czas reakcji
do maksimum, co umozliwi pomiar mniejszych stezen, ktére przy standardowym postepowaniu nie zostaly zréznicowane
(znalazly sie ponizej najnizszego standardu).
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Introduction

Asthma is a chronic inflammatory disease of the
airways, which affects between 1% and 18% of people
depending on the country (there are countries where
prevalence is high, such as England or New Zealand,
and those in which it is low, such as Albania and
Greece) [1]. Most therapeutic problems are related to
the so-called “difficult to treat asthma” — it is now be-
lieved that up to 10% of patients with asthma do not
respond to standard treatment [2]. It is these patients
who are saddled with the highest risk of death, and it
is for them that there is a need to concentrate on tri-
als of innovative diagnostic and treatment [3]. Allergic
asthma is a chronic respiratory disease, which is in-
flammatory, and in which many cells and released by
the substance - in this process a major role is played
by cytokines from Th2 cells [1]. A major role is also
played in inflammation in asthma by mast cells, re-
leased mediators of which cause bronchospasm and
eosinophils, also via the release of eosinophil major
basic protein (EMBP), which damages the lining of
the airways [2]. the diagnostic process should there-
fore be concentrated on the treatment of these cells
and of the released by substances. Individual cyto-
kines have a very diverse role in the development or
suppression of allergic inflammation. Cytokines are
molecules of a glycoprotein, and they regulate many
vital functions of cells. They are involved in inflam-
matory reactions and in the regulation of immune
and haematopoietic processes [4-7]. Frequently they
have a pleiotropic mechanism of action (the ability
to act on various cells and induce various effects) and
redundancy (when different cytokines produce the
same effect). They may also act in relation to each
other synergistically or antagonistically and induce
a cascade feedback, positive and negative. Cytokines
exert their action only by the presence of specific tar-
get cells for these receptors. They usually carry infor-
mation between cells in very small distances [5].

Interleukin (IL)-25 belongs to the IL-17 cytokine
family, which also shows pleiotropic properties; its
receptor is IL-17RB receptor [8]. Its former name was
IL-17E. To the IL-17 family, besides IL-17E, also be-
long: IL-176, IL17-C, IL-170, and IL-17F — each of them
is characterised by certain differences in action [5].
Interleukin 25 is excreted by helper lymphocytes Th2
and mast cells, it inhibits production of IL-1 and IL-23
[9, 10], whereas it induces production of other cyto-
kines, such as IL-4, IL-5, IL-13, and eotaxin in differ-
ent tissues, mainly by Th2 lymphocytes, acting in an
autocrine and paracrine way [11]. It stimulates eosino-
phils and production of IgE antibodies related to de-
velopment of allergy. It is stated that IL-25 improves
regulatory surface of adhesion molecule — ICAM-1
and inhibits the other molecule - ICAM-3 provides
selection of eosinophils depending on the amount of
the interleukin — IL-25. Due to this, IL-25 facilitates
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the leukocyte extravasation (diapedesis) processes of
neutrophils, which are important factors in the de-
velopment of the severe form of asthma. It has been
proven that after applying antibody directed against
the adhesion molecule (ICAM-1), the inflow of neu-
trophils to the respiratory tract is lessened. Interleu-
kin 25 also extends the lifespan of eosinophils, the
major cells in the inflammatory process in asthma
[12]. Interleukin takes part in chronic inflammation,
especially in the gastrointestinal tract, and induces in-
flammation in the lungs and respiratory tracts [13]. It
is known that it is the cytokine which controls type
2 immune response, and especially important is its
role in controlling the initiation and the severity of
Th2 response course that is done via other cytokines:
IL-4, IL-5, and IL-13. As we know, the Th2 advantage
over Thl is characteristic for allergic diseases [13]. It
has a dual mechanism of action. On the one hand, it
is a cytokine that prevents debilitating inflammation
— suppressing development of chronic inflammatory
diseases; on the other hand, it boosts immune re-
sponse, thus fostering development of inflammatory
diseases such as asthma or other allergic diseases. The
action of IL-25 is well known in the case of animal
models, whereas its mechanism of action in the case
of humans requires further research [12]. Knowledge
of the mechanism of action of IL-25 may be relevant
to a new therapeutic approach in the treatment of
asthma.

Aim of the research

The aim of the study was to assess whether levels
of IL-25 in bronchial asthma depend on the degree of
its gravity.

Material and methods

The blood samples were taken (from ulnar veins)
from a group of 80 respondents (20 volunteers and
60 patients suffering from asthma: 20 with chronic
mild asthma, 20 with moderate, and 20 with severe)
into tubes with gel — with no anticoagulant, which
were left for 30 min at room temperature. Next, af-
ter the end of the coagulation process, the samples
were swirled for 20 min at 2500 rpm (1000 x g). Then
serum was separated into 3 tubes, and samples were
stored at -70°C until collection of the appropriate
number of respondents. Concentration of interleukin
was determined by enzyme-linked immunosorbent
assay ELISA, with the use of reagent kit SEB 694 Hu.
The actual measuring range of the kit varied from 15.6
to 1000 ng/ml. After the initial dilution of the stan-
dard 10,000 pg/ml, standards 1000 pg/ml, 500 pg/ml,
250 pg/ml, 125 pg/ml, 62.5 pg/ml, 31.2 pg/ml, and
15.6 pg/ml were obtained. In the kit 96-well plates coat-
ed with IL-25-specific antibodies conjugated with bio-
tin were utilised. After adding standards and patients’
serum, the well plates were incubated for 2 h at 37°C.
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Table 1. Classification of asthma severity based on clinical symptoms by GINA 2007

Clinical symptoms Chronic mild asthma

More than once a week,
less than once a day

Daily symptoms

More often than twice
a month

Night symptoms

Exacerbations They can interfere with

sleep and hinder daily

Chronic moderate asthma

Every day Every day
More than once a week Often
They can interfere with sleep and Often

Chronic severe asthma

hinder daily activity

activity
FEV, or PEF > 80% predicted 60-80% predicted < 60% predicted
Variability FEV, or PEF < 20-30% >30% >30%
Other = The necessity of short-acting inhalation  Limitation of physical
f,-mimetic section activity
FEV, - forced expiratory volume in 1 s, PEF — peak expiratory flow.
Table 2. The criteria for disease control according to GINA 2007
Characteristics  Daytime symptoms  Limitation Nocturnal Need for reliever/ Lung Exacer-
of activities  symptoms/ rescue inhaler function  bations
awaking
Controlled None None None None Normal None
(twice or less/week) (twice or less/week)

Hat the patient had asthma controlled, all the criteria would have had to be met. All patients were maintained during disease control.

Content was extracted and 100 ul of reagent A added.
Next, the well plates were incubated for 1 h at 37°C.
After triple rinsing of wells, 100 ul of reagent B was
added and incubated for another 30 min at 37°C. Con-
tent was extracted; the well plates rinsed five times.
90 pl of substrate solution (TMB) was added and the
well plates were incubated for 20 min at 37°C (protect-
ing them from direct sunlight).

Next, 50 pl of sulphuric acid (stop solution) was
added in order to complete the reaction.

The well plates were read at 450 nm on an ELISA
reader with the possibility of automatic calculation of
concentration. The concentration of IL-25 in samples
was determined by comparing the optical density of
the sample, compared to the standard curve. In 17 of
80 test samples, a colour reaction was observed; how-
ever, it was not as significant as differentiation be-
tween the blind test and the lowest calibration point
on the calibration curve (15.6 pg/ml).

According to the observations, concentration of
IL-25 in the group of patients were in the lower range
of the calibration curve. In order to adjust the cali-
bration curve to the tested group of patients, during
subsequent set, a variant without 1000 pg/ml and
500 pg/ml standards should be considered (these cali-
bration points are rejected by the reader as the optical
density is located over the measurement capabilities
of the reader) as well as expanding incubation time,
after adding TMB, to 25 min (the producer gives an al-
loying time of reaction of 15-25 min). We will assume
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that the extension of reaction time to maximum will
enable us to measure lower concentrations, which —in
a standard procedure — were not differentiated (they
were located below the lowest standard). In the study
80 people participated: 20 volunteers and 60 patients
suffering from asthma: 20 with chronic mild asthma,
20 with moderate, and 20 with severe. The grouping
criteria to a certain degree of severity were clinical
signs, categorised according to the Global Initiative
for Asthma (GINA) (Tables 1 and 2).

Among patients were 18 men and 42 women, pa-
tients” age ranged from 19 to 82 years. In the group
of patients suffering from severe asthma, there were
7 men and 13 women; among patients with chronic
moderate asthma there were 6 men and 14 women;
and among patients with mild asthma there were also
6 men and 14 women. Affiliation to a given group was
assessed by the degree of severity that was included in
GINA consensus. Among the tested group, in 6 cases
autoimmune aggression diseases were diagnosed: 2 pa-
tients with mild asthma, 2 moderate, and 2 severe. All
patients were treated at the Healthy Lungs Clinic.

Blood for analysis of IL-25 was sampled from ev-
ery patient, using the ELISA method.

Spirometry was done to all the patients (during
medical examinations at the clinic). The inclusion cri-
terion was diagnosed chronic asthma during the dis-
ease control period. Exclusion criteria were age below
18 and over 85 years, as well as loss of control over the
disease. Volunteers did not suffer from any chronic
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illnesses, including allergic diseases. Laboratory tests
were carried out at Swietokrzyskie Oncology Centre
in the Institute of Cancer Markers. We received per-
mission from the Bioethics Committee to carry out
the tests.

Results

Among all respondents no elevated level of IL-25
was identified, whereas among 17 of the respondents
higher concentrations of IL-25 were identified. Among
them were 4 volunteers (20%) and 13 patients suffer-
ing from with asthma, including 6 suffering from
chronic severe asthma (30%), 4 (20%) — moderate,
3 (15%) —mild. Among them, 3 patients had coexisting
systemic disease (2 — severe asthma, 1 — mild asthma).
A colour reaction was observed in 17 cases; however,
it was not as significant as differentiation between the
blind test and the lowest calibration point at the cali-
bration curve (Tables 3 and 4).

Among volunteers who were identified with high-
er IL-25 levels compared to other respondents, one
fact is worth considering: all the respondents had in-
fection of the respiratory tracts just after the test. All
of them had positive familial history of allergic dis-
ease. However, the respondents were free from any
chronic diseases (Table 5).

Table 3. The age distribution of patients

Number Age [years]

of persons

in total 18-29 30-44 45-59 60-82
80 12 23 24 21

Table 4. Distribution of people with higher levels of IL-25
than other people

All together Volun- Patients Patients Patients
teers with with with
chronic  chronic chronic
severe moderate mild
asthma asthma asthma
17 4 6 4 3

Table 5. Number of volunteers’ family members suffering
from various allergic diseases

Volun- Atopic Allergic  Asthma Other
teers dermatitis  rhinitis allergic
diseases
1 1 1
2 4 4 2
3 1 1
4 1 1

Due to the fact that all patients had controlled asthma, the spiro-
metry results were normal — without symptoms of obstruction.
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Discussion

Research which has been published to date sug-
gests that IL-25 can activate eosinophils during al-
lergic dermatitis [14] and is one of the key cytokines
which take part in Th2 response in asthma [13, 15].
This interleukin takes part in the induction of inflam-
mation in respiratory tracts. It is known that asthma
is a chronic inflammatory disease of the respiratory
tracts [12, 16]. Especially vitalis that action of the IL-25
cytokine in controlling the initiation and severity
of the course of Th2 response is done via other cyto-
kines: IL-4, IL-5, and IL-13. This leads to dominance
of Th2 response. It is known that the dominance of
Th2 over Th1 is characteristic of allergic diseases [13].
It facilitates the process of penetration of neutrophils
through the walls of blood vessels into inflamed tis-
sues. The neutrophils are significant factors in the
development of severe asthma. The above data sug-
gest that the concentration of interleukin should in-
crease along with the increase of the severity of the
disease. However, its mechanism of action is well
known in the case of the laboratory animals, but it
requires further research in the case of humans [12].
In the study no precise answer was given. However, it
should be noted that despite the lack of clear results,
respondents among whom higher concentration of
IL-25 interleukin was identified [17] suffered from
severe asthma [6] or moderate asthma [4]; among
them were also volunteers [4]. However, they all had
positive familial history of allergic diseases. The fact
that these volunteers had some features of infections
after the research is not negligible. It is possible that
during the test they had subclinical inflammation.
The obtained results may, to some extent, suggest
that the more severe the course of asthma, the higher
the concentration of IL-25; however, the results are
preliminary. We truly hope that further research will
help to obtain more precise data because asthma is
associated with enormous socioeconomic costs [1].
The most costly treatment — multi-drug regime — con-
cerns severe asthma, especially so-called difficult-to-
treat asthma [2, 17-19]. It seems that application of
a single therapeutic means (e.g. antibody) not only re-
duce costs but also facilitates treatment of individual
patients and, in some cases, enables maintaining con-
trol over the disease. This is why the IL-25 test seems
to be crucial.

Conclusions

Perhaps the lack of elevated levels of IL-25 in se-
rum in all patients was due the fact that these were
people with controlled asthma. In the future patients
should be checked during exacerbations of asthma
and have it tried the response time to the maximum
so that we can measure lower concentrations, which
within a standard procedure have not been varied
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(found below the lowest standard). Therefore, we take
our survey as preliminary to further understanding
the action of this cytokine in patients with bronchial
asthma.
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