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Introduction: Asthma is a chronic inflammatory
disorder of the respiratory tract. The interaction
among several hormones and mediators causes
asthma symptoms. This study aimed to identify a
correlation between the cortisol hormone, interleukin-
5 level, and asthma control in asthma atopy persistent.
Materials and Methods: 39 atopic participants of
asthma group and 26 participants of non-asthma
group were taken from the medical record in Prof. Dr.
Margono Soekarjo Purwokerto hospital Central Java
Indonesia. Peripheral blood mononuclear cells were
isolated 72 hours with house dust mite allergens
stimulation. Plasma levels of cortisol hormone and
interleukin-5 were measured using an enzyme-linked
immunosorbent assay kit. The ability to control
symptoms was assessed using the Asthma Control
Questionnaire. Results and Conclusions: Based on
statistical analysis the results showed that there were
differences between cortisol levels of asthma and non-
asthmatic groups (p=0.001), there was correlation
cortisol hormone with interleukin-5 stimulation of
house dust mites allergens (p=0.04), there was no
correlation interleukin-5 stimulation of house dust
mite with asthma control ability (p=0.42), and there
was no correlation between the hormone cortisol and
asthma control ability (p=0.38). Therefore, cortisol
hormone healthy subject was higher than asthma
subject and thus there was correlation of cortisol
hormone and interleukin-5 house dust mite allergens,
and there were no correlation interleukin-5 house dust
mite allergens and cortisol hormone with asthma
control ability.
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I. INTRODUCTION

Asthma is a chronic inflammatory disorder of the
respiratory tract. Asthma can disrupt the activity,
productivity, and quality of life of patients.!! According
to the World Health Organization, the incidence of
asthma increases by 200.000 each year worldwide.?! In
addition to bronchial hyperactivity, asthma pathogenesis
involves the secretion of the glucocorticoid hormone
cortisol. It is produced in humans by the zona
fasciculate of the adrenal cortex within the adrenal
gland. Cortisol can prevent the release of substances in
the body that cause inflammation. Cortisol can increase
the response of B-adrenergic receptors in bronchial
smooth  muscles. Cortisol can reduce airway
hyperresponsiveness in asthma patients because it
reduces the number of circulating eosinophils, and
inhibits the production and secretion of cytokines in the
respiratory tract. These actions cause the release of
epinephrine and norepinephrine, which result in
dilatation of bronchial smooth muscles.®*! The
pathophysiology of allergic diseases (including asthma)
involves inflammation. Respiratory inflammation
involves the interaction of several cell types and
mediators that cause asthma symptoms. Interleukin
(IL)-5 inhibits the release of cortisol and lipid mediators
which can damage cells and cause bronchial
hyperresponsiveness and mucus hypersecretion.>® This
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study aimed to identify the role of the cortisol hormone and
interleukin 5 on stimulation dust mite in persistent asthma.

Il. METHODS

Subject :

The data was taken from medical record Prof.dr.Margono
Soekarjo Purwokerto Central Java Indonesia. We divided
into 2 groups: asthma groups (39 participants) and non-
asthma groups (26 participants).

Inclusion criteria in Asthma Group: people aged 19-67
years; no worm eggs in feces; a positive skin prick test
(SPT) for allergens from the house dust mites
Dermatophagoides  pteronyssinus,  Dermatophagoides
farinae, or Blomia tropicalis. Non-Asthma Group: no
history of asthma, no family history of asthma, negative skin
prick test results

Exclusion criteria in asthma group

Exclusion criteria: people with an acute lung infection
(acute respiratory infection, bronchopneumonia, lung
abscess, and empyema) or chronic pulmonary infection
(tuberculosis or bronchiectasis); obese (based on the body
mass index).

Biochemical measurements

A standard of cortisol (catalogue number: KGEOO8B) was
purchased from R&D Systems (Minneapolis, MN, USA).
The hormone cortisol was taken from the blood plasma at 7-
9 am and interleukin-5 was taken from peripheral blood
mononuclear cells that were isolated using standard methods
in 72 hours incubation with stimulation house dust mites
Dermatophagoides pteronyssinus (Der p) and control
negative using Roswell Park Memorial Institute 1640
(RPMI) medium and both were taken from supernatants.
Plasma levels of cortisol and interleukin-5 (D5000B; R&D
Systems) were measured using an enzyme-linked
immunosorbent assay kit (ELISA).

Asthma control questionnaire: The ability to control
symptoms was assessed using the asthma control
questionnaire (ACQ) (which can be used only in people
aged >17 years). Study participants were interviewed about
their asthma symptoms, their response to these symptoms,
and the use of bronchodilators. The asthma control
questionnaire comprised seven questions based on five main
symptoms. It had seven points of scale (0 = no
deterioration/totally controlled asthma; 6 = severe
deterioration/not able to control asthma). All questions in
the asthma control questionnaire carried the same weight.
All questions had to be completed, but sometimes the
Forced Volume in 1 Second (FEV1) measurement was not
made. If the mean score using six questions was >1.5, then
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asthma could be controlled well; if it was <0.75, then it
could not be controlled well.[n

Statistical analyses: Statistical analyses were undertaken
using the Mann-Whitney test to compare cortisol hormone
asthma groups and non-asthma groups; the Wilcoxon test
was used to analyse interleukin-5 of the negative control and
Interleukin-5 house dust mites allergens stimulation; and
Pearson analyses were used to find out the correlation
among variables. SPPS v22 (IBM, Armonk, NY, USA) was
applied to analyse the data. It showed p<0.05 and it was
considered as significant.

I1l. RESULTS AND DISCUSSIONS

Cortisol hormone examination was taken from blood plasma
at 07.00 - 09.00 am. It was taken from plasma because after
separation or centrifugation it could last longer than serum.
Plasma also had recovery power (average percentage) with
higher linearity than serum (97: 95; range (%): 94 - 103 in
plasma while serum 89: 100. Cortisol hormone
measurement using ELISA with the brand: DRG
International, Inc., USA (Cat.Num: EIA 1887). Cortisol
hormone levels were higher in non-asthmatic subjects than
asthma subjects (Figure 1).

The cortisol hormone level in the measurement of serum or
plasma samples at 08.00-10.00 am was 50 ng / mL-230 ng /
mL (138-635 nmol / L).

Figure 2 describes that Interleukin-5 levels in the
stimulation of house dust mites Derp were significantly
higher than Interleukin-5 levels in negative controls.
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Fig 1. The comparison of cortisol hormone in the asthma
group and non-asthma group
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Based on Figure 2, it can be seen that the stimulation of Der
p house dust mite allergens increased significantly than
interleukin-5 levels in negative controls with a value of p =
0.000 (o = 0.05). Stimulation of home dust mites Der p
given to Peripheral Blood Mononuclear Cell (PBMC)
isolation showed that the body responded repeatedly
exposure to the allergen

Wilcoxon test

1481

T T
IL-5 level with the negative contral (RFM) IL-5 level with the stimulation house dust mite Der p

Fig 2. The comparison of IL-5 level with the negative
control and stimulation house dust mites Der p in the
asthma group

Finally, to determine the correlation between cortisol
hormone  and interleukin-5  house  dust  mites
Dermatophagoides pteronyssinus stimulation and asthma
control ability, we performed the Pearson test. As shown in
table 1, the levels of cortisol hormone were correlated with
the circulating interleukin-5 house dust mites Der p
stimulation levels (p = 0.04). The levels of cortisol hormone
were not correlated with the asthma control ability (p =
0.38). The levels of the circulating IL5 house dust mites Der
p stimulation levels were not correlated with the asthma
control ability (p = 0.42).

Table 1. The correlation between the hormone cortisol,
interleukin-5 and asthma control ability

Asthma Interleukin-5 house dust
control mites
ability Dermatophagoides
(p-value) pteronyssinus,
stimulation
(p-value)
The cortisol  0.38 0.04

hormone

IL-5 house dust 0.42 -
mites Der p

stimulation
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The hypothalamic—pituitary—adrenal (HPA) axis is a
feedback system between the hypothalamus, pituitary gland,
and adrenal gland. The hypothalamus secretes a
corticotrophin-releasing hormone (CRH) through the
hypothalamic-pituitary-adrenal axis. The corticotropin-
releasing hormone stimulates the anterior pituitary gland to
release corticotrophin through blood vessels to the adrenal
cortex. Then, corticotrophin regulates cortisol production,
and cortisol in the body responds to stress.isy Based on
Figure 1, it was found that the hormone cortisol levels in
asthma and non-asthma groups had a p-value: 0.001.
According to the Landstra in 2002, there was a decrease in
the hormone cortisol level in the asthma group compared to
the normal group. This can also be seen in the results of this
study which showed the results of significant differences
between asthma and non-asthma groups.ie) Cortisol hormone
levels were higher in non-asthmatic subjects than asthma
subjects, with median values; 76.4 in the asthma group and
159 in the non-asthma gro*~

In addition to the role o ichial hyperactivity, asthma
pathogenesis involves cortisol secreted by the hypothalamic-
pituitary-adrenal axis. Cortisol has anti-inflammatory
activity and suppresses the immune system by following a
circadiai of cortisol are from 7 am to 9
am.is] P ~ activates the hypothalamic-
pituitary-adrenal axis, resulting in the release of cortisol,
which has anti-inflammatory effects. However, other
regulatory pituitary corticotrophins and hypothalamic
hormones  (corticotrophin-releasing hormone  and
vasopressin) of the hypothalamic-pituitary-adrenal axis have
systemic immunopotentiating and pro-inflammatory effects.
Eosinophils and lymphocytes are believed to be key effector
cells of airway-wall inflammation in asthma because they
release pro-inflammatory mediators and cytokines.fio; Also,
neutrophile may have a role, especially during exacerbations
of asthi pg/imL viral respiratory infections. Corticosteroids
are knc.... ... * their potent anti-inflammatory activity in
allergic asthma.fi1;1 The hypothalamus specifically in the
periventricular nucleus secretes a corticotropin-releasing
hormone that binds to the corticotrophin-releasing hormone
receptor stimulating the anterior pituitary gland and
stimulates pro-opiomelanocortin  (POMC) to produce
adrenocorticotrophic.

Adrenocorticotropic hormone is then released into the blood
vessels to synthesis the hormone cortisol. Enzyme 11§3-
Hydroxysteroid-dehydrogenases is an enzyme that functions
to convert cortisone to cortisol, so the failure of the
formation of this enzyme due to increased Th2 activity can
interfere with the formation of cortisone into cortisol which
aggravates the appearance of asthma symptoms.

Based on the Wilcoxon test there was 1 participant who
experienced a decrease after stimulation of house dust mites
allergens and 38 participants experienced an increase (figure

(*:p=0.000; 0=0.05)
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2). Interleukin 5 is produced by several cell types and is
responsible for the maturation and the release of eosinophils
in the bone marrow. Following a study of Shiota et al in
2001, a higher percentage of interleukin-5 producing CD3
T-cell was detected in subjects with atopic and non-atopic
asthma.;iz; Based on Figure 2, it can be seen that
Dermatophagoides pteronyssinus house dust mites allergens
stimulation increased significantly than interleukin-5 levels
in the negative control with a p value= 0.000 (a=0.05), this
was due to the sensitized/induced research subject which
was the first contact to appear when the body produces
Immunoglobulin E antibodies that are specific to the allergy
induction stage. Dermatophagoides pteronyssinus house
dust mites stimulation given made the body respond to
exposure to these allergens repeatedly.[13]

Based on table 1, there was no correlation between the
levels of cortisol hormone and interleukin-5 of the negative
control. It showed that there was a correlation between
cortisol hormone and interleukin--5 levels on stimulation of
house dust mites allergens Der p. During an inflammatory
reaction, the release of cytokines results in the activation of
stress responses. Glucocorticoids and catecholamines are
major stress hormones, which can reduce the expression of
inflammatory genes that are activated during the
inflammation process preventing toxicity and tissue damage.
Stress hormones can affect the immune response in several
ways. During the inflammatory response, activating stress
hormones inhibits T-helper 1 and T-helper 2 or pro-
inflammatory responses.[14]

Asthma control is important for the evaluation of patients
and their response to treatment, but the terminology is not
standardized. ‘Asthma control' refers to the extent to which
the manifestations of asthma have been reduced or removed
by treatment.[15] Louis and colleagues stated that there was a
relationship between airway inflammation and asthma
severity.;i6) Based on table 1, there was no correlation
between the Interleukin -5 (control negative and stimulation
house dust mites allergens Der p) with the ability to control
asthma, and no correlation between the cortisol hormone
and the ability to control asthma. We assumed that the
severity of asthma and inflammation affected how patients
controlled their asthma. The limitation of this study was on
the level cortisol hormone that could be affected the sex,
age, nutritional and psychological status

I\VV. CONCLUSIONS

Cortisol hormone in healthy subject was higher than asthma
subject. The results showed that: there was correlation
cortisol hormone with interleukin-5 house dust mite
allergens, there was no correlation cortisol hormone with
asthma control ability and there was no correlation
interleukin-5 stimulation house dust mites with asthma
control ability. The implication of this study for the future
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was an approach to the therapy with anti interleukin 5 and
the steroid combination for the patients with persistent
asthma.
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