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Abstract lntroduction: Asthma is a chronic reversible inflammation r,rhich is caused by bronchial hypereactivity
due to eposure to allergen and hyperproduction of certain specific IgE. Neutrophil in respiratory tract and high level
of IgE in the blood serum is known to play in complex mechanism in asthma development. The role of total lgE
serum and neutrophil serum in asthma development is still not well known. Aim: This study aim is to assess the
conelation between level oftotal IgE and neutrophil serum with degree of asthma control. M€thods: This is a cross

sectional study witl 35 adult subjects with atophy asthma (age 22-61), all of participant reside in Manado and is
surrounding area" Degree of asthma control is categorized as intermittent, mild persisent, moderate persistent and

severc persistent based on criteria by GINA. Patient wifi malignancy, sepsis, lung tuberculosis, diabetes mellitus,
pregnant, and late stage chronic kidney disease are excluded from this study. Result: In this study there is no
significant correlation between total IgE serum level and degree of asdrma conrol (p>0.05.) a.lso there is no

significant conelation between each total lgE level and each degree of asthma control. There is significant positive

correlalion b€twe€o neutophil count and degree of asthma control (r = 0.309; p<0.05). The higher neutrophil count
is higher in mild penistent asthma in comparison with intermittent asthma is foud b be significant (p<0.05).
Conclusion: The neutrophil count in serum is related to degree of asthma control. Especially nerlrophil count in
mild persistent is higher than intermittent astrma- There is no correlation between total IgE level with degree of
asthma control in adult subject with atopic asthrna.
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inflammation of respiratory tract $at is reversible. trigger ofasthma [5,6]
Patients of whom had history of allergy or alopy is Beside specific IgE as a well known mediator,
categorized as people with atopic asthma- Degree of neutrophils also thought to have a role in development of
asthma confol are categorized from mild to severe of asthma in more complicated mechanism as a consequence
which may influence the quality of life. [1] According to of cytokines production and inflammation mediator.
data from Center of Disease Contol and Prevenlion Neutrophils is generally found in respiratory tract using
(CDC) Nqlional Atthma Control Program in year 20lQ bronchoalveolar lavage (BN,) test in asdmatic patients
there are 18,7 million of adult people live with asthma in especially in those with severe asthm4 but the correlation
the Uniled States of America. [2] In Indonesia, the asthma between degre€ of asthma control and increasing arnount
prevalence is around 5-77o from total citizens. Globa.lly, of neutrophils in peripheral blood test is still rmlnown.'
prevalence rate of asthma in the uorld range from 7-10%. This study purpose is getting to assess the correlation
Atopic asthma is account for 70-80% from total aslhma between total IgE and serum neutrophils toward &e
patients. [3,4] The exposure to allergen will trigger the degrees of asthma control in adulls atopic patients. The
specific immunoglobulin E (IgE) in person with asthma previous study has established the conelation betrreen
and make inflammation reaction in bronchus. IgE is the specific IgE-allergen and sputum neutrophils with degrees
main mediator in type I hypersensitivity, which play an of asthma control, but none of the study has done to assess

1. Introduction

Asthma is disease

imponant role as mediator in development and the degree
of ashma control. It is still unknown whether the
increasing production of local IgE play a role in degree of
asthma confol, the current knowledge is that allergen

wtrich characterized by chronic related IgE has more direct role in the exposure and
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the correlation betwe€n the total lgE and neutrophils count
in serum with degree of aslhma conttol

2. Methods

2.1. Study Population

Population of lhis study consi$s of 35 adult subjects

with atopic asthma (age 22 to 6l tahun). Participants are

residents in Manado and the surrounding reglons. All
participants were questioned to obtain clinical and family
hisories, particularly histories ofatopic syndrome ard degree

of asthma control. The degrees of asthma control are

categorized in mild, intermittent, mild persistent, moderate
persisten! and severe persistent according to tbe attacks in
I week. Total IgE serum is measured with enrymeJinked
immunosorbent assay (ELISA) methods, on the other
hand the serum neutrophils count is obtained from the
leucocyte in peripheral blood. ln patiens with malignancies,

sepsiq lurg tuberculosis, diabetes mellitus, pregnant women,
late stage ofchronic kidney disease (stage 4-5), and severe

depression cannot be included in this study.

2.2. Assessment of Clinical Data

Asthma was diagnosed based on history, physicat
examination, and peak expiratory flow measuement
according to Global Initiative for Asthma (GINA)
guidelines. Atopy was determined by total s€rum lgE with
result > 120 IU/ml, and/or by SPT with positive >l result
toward housemite allergen. The degrees of aslhma control
are measured by the asthma anack number, are categorized
intermittent if no attack or seldom, mild persisent ifthere
is < 2 asrhma attacks in a week, rnoderate persistent if tle
asthma attacks > 2 times in a r'rcek, and severe persistent
if the asthma attacks persist everyday.

2.3. Statistical Analysis

This is a cross sectional study to study the conelation
between total IgE and neutrophil counts for the degree of
asdrma control in adult patients with atopic asthma. The
conelation between tuo variables was tested using the
Pearson test if data distibuted normally, or Spearman test
if data not normally dislibuted. The variable difference
total IgE and neutrophils count between severe deglee
asthma control group wilt be measured with ANOVA test

and post hoc LSD. Distribution of data were tested using
Klomogorov-Smimov test.

3. Result

Demographic data and clinical characterisic of the
study participants are shown in Table L The average total
IgE value and serum neutrophils in varying group of

severe degree of asthma control can be seen in Table 2.

3.1. Relationship between Total IgE and
Severe Degree Asthma Control

Correlation between total IgE and severe degree asthma

control are shown in Table 3. Spearman Test that we have

done shows that there is no conelation between two
variables (p>0.05). In advanced analysis using anova Ar.st-
froc LSD also shows that there is no significant result

betw€en Total IgE in every gorup of severe degree asthrna

control (p>0 05). as shown in Table 4

3.2. Correlation between Total IgE and
Degree Asthma Control

Corelation betw€€n tota.l IgE and degree asthma
control are shown in Table 5. Spearman test $fiich has

done sho*s thal there is positive correlation between the
tuo variables (r=0.309) and statistically significant
(p<0.05). Il shows that the higher neutrcphils count, &e
degree of asthma control is worsen. In advanced analysis
using anova post-hoc LSD comparison test there is a
significant difference between neutrophils count in severe
degree asthma control in intermittent and mild group
(p<0.05), but there is no significant difference in mild to
moderute group and moderate to severe. Difference
analysis between severe degree asdrma control group is
shor,r,n in Table 6.

Tobl€ l. Subi€ct 3tudv chrracaeriilica

Variable (o=35)

AAe, yerrs (age +SD)

Gender (numb€r,, %)
Fernale

Male
IgE total ru/rnl- (avorago +SD)

Neutophils crml" /mmr (averaSe +SD)

Severe de8ree astbma c@hol (nunber., yo)

43,t4 4t I,58

t4 \qvo
2l (gy/o\

9$j1 ,767 ,47
503 +127 ,45

Ir]tgmit€nr 6 (l1.lo/o)
Mtd 7 (2(P/o)

Mod€rate l2(34,3o/o)

Scverc l0 (285%)

Trblc z Aver.gc vrlqc of Tot l lgE rrd ndtropblk coura io tcvet!
d.grc |'lhEr coDhol

Degre ofasthma N IgE rolal. iU/mL Neuuophils cowt"
conEol tNunb€r, qo, '- Lateraac tSD, /mm'(avcaae rSD,
IDtef,mittent

Mild
Moderate

Severu

6 79251!642,45 3?5,83 +184,81

7 425.5t 902,57 542,71 ln t2
12 t73,6',t +6X34 493,58 al t3,02
l0 1201,40 +tm3,t6 562,80 a81,79

T.ble 3. Correl.tion tert betwe€D toiNl lgD rnd tevc't degrce .rthBl
aontml

Variable (n=35)

IgE total vs s€vere d€ge€ anhma cfiaol 0,164 0,173

Tlble {. Anoya LSD test b€ts€en totrl IgE rnd .ever€ d€grce aithma conarol

Mld vs moderate
Mod€rat€ vs ser'ere

5l,q)
-427.73

Std. Emv 95o/o

370,58
333,63

-703 ,90 - 807 ,1 |
-1108,18 - 252,71

t anova post hoc LSD tcst.

0,890
o,209
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Trbl€ 5. Correhtion tett bctw€cn D.utmphilt court .rd dfgree of rrthrn. cotrtml

Vanflble (n=35)

n€utrophls court vs degrse of Bstllrna control 0.109 0,035

' Sp€armar t€st.

Trble 6. Arovs poi-loc LSD iert bete€en neutrophils count snd.evere degree ssthmr conhl

neuhophils cormt md s6/ere degr€e asthna control p' ]{ean Dt'tcrznce Std. Eftor 93o/r C o,lidenc e lnte nal
lntqnitlant vs mild

Mild vs mod€rat€

Modaate vs se!€rc

0.014

o,375

o,t68

-166,88

-69,22

8,74
54,52

49p9

-296,91 - -3639

-62.07 - 160,31

-169,33 - 10,90

' anova post hoc LSD test.

4. Discussion

Asthma is an chronic inflammarory disease which makes
abnormality in the airway system. lmmunohistopa$olory
pattem that is usually found are neutrophils, eosinophils,
lymphocyte, mast cell, and damage in airway epithelial.
The inflammation in the respiratory system and

bronchoconstiction are being triggered as a hypersensitivity
response to an exposure over allergens *hich is mediated
by specific IgE. The bronchoconstriction mechanism is
a.lso can occur without IgE mediation, for example in
as$ma which is induced by aspirin and non steroid
anti inflammation drugs (NSAIDs). Over activities, cold
wealher, and irritative substances also might be a stimuli
to bronchial asthma [8,9].

Atopic or alergic asthma is a subtype of asthma disease
tlrich based on familial atopic natue with elevation of
total a.nd specific immunoglobulin E 0gE) to inhalant
a.llergens as the hallmark uirich is followed by mas cell
degranulation. The most frequent inhalant allergens which
can trigger the alergic reaction are hous€ dust, pollen, and
animals fur. A study by Manise et a.l. in year 2016 stated
that there is a correlation between aiopic asthma and the
increased total IgE serunr, especially in severe degree of
asthma control. They also state that there is a conelation
between dernographic factor like age and gender with total
IgE serum, whereas the aging and immunosenescence will
reduce the total IgE level and men population have a

tendency to higher total IgE. [0] Ou study shows that
there is no correlation between total IgE and degree of
asthma control level, also there is no difference between
total IgE level between every group. This could occur
because of denngraphic factor in our varying subjects,
and there is a possible variability between total IgE level
like the result of a study held by Hatipoglu et al. on his
asthma subjects with nnderate, and severe alergies. ll
The hyperesponsive mechanism of the airway in asthma
has a similar characteristic with allergrc rhinitis, it is
sus?ected that systemic IgE has a little role in comparison
with local IgE. [ 2]

Neutrophils as inflammation mediator is shown by
increasing number of neutrophil in airway and sputum
from severe asthma subject. Its number can be varied
because of corticosteroid use or bacterial infection. The
r€lationship between neutrophils count in serum and the
degree of asthma control is stll u*nown. !2] Molecularly,
remodelling of extracellular matrix will occur in allergic
asthma if the exposue to allergen is being mediated by
matix melalloproteinase-9 (MMP-9). Which according to

a study by Ventua el all is produced by neutrophils and
not by eosinophils. This depicts that neutrophils' role is
not only in inflammation, but also in airway remodelling
which affects the progressivity in severe degree of asthma
control. [3] Our study shows a positive mrrelation
between neutrophils count in serum and the degree of
asthma control. The neutrophils counl in patient with mild
asthma io our study is higher than intermittent a$hma.

There is no significant difference in neutrophils count
in subject witb mild, mderate, and severe asthma. This is
relevant with the previous study whereas neutrophils also
have role toward severe degree of asthma by activation of
T helper cell (Th) 2 dan Thl7. The novel therapy anti-
neutrophil and monoclonal antibody is still under
development but still futile clinically in uncontrolled
astima subject. l4,l5l According to the study of Vedel-
Krogh et al, asthma subjects witir high neutrophils count
in serum are mostly using inhalant corticosteroid. Ir is
presumed that the high neutrophils count is due to delayed
apoptosis from corticosteroid's effect. But overall,
neutrophils count in serum can reflect the inllammation of
airway and gtve us easier methods in examining
biomarker in severe degree of asthma control. [ 61

5. Conclusion

The neutrcphils count in serum is related to the degree of
asthma control. ln our study, the neutrophils count in mild
asdrma group is higher than intermittent asthma. Other
variables in our study is lotal IgE serum is not related to
the degree of asthma confol in adult atopic asthma subject.
The mechanism and padrophysiologl of dre increased
neutrophils count in more severe asthma control group
still need further study.
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Program in United States 2010 there were 18.7 million
adults suffer from Asthma and about nine people die

from asthma each day {I,2,4,5]. The prevalence of atopic
asthma between 70 and 80% of people with asthma, and

about 70-80% of people with asthma also accompanied
with allergic rhinitis. The development of science and

technology in the world is not entirely followed by the
progress treatment for asthma, this has been shown by
the data from many countries which show that number
of asthma visit in emergency department, hospitaliza-
tions, morbidity and even mortality had increased [5].
In the developed country asthma exacerbations usually

is caused by a viral infection, this is different from devel-

oping countries that exacerbations are usually caused by
bacteria [1,6].

Interleukin 17F is a cytokine that plays an important
role in the pathophpiology of asthma attacks. Some stud-
ies has shown variety of.IL-l7E roles in the pathogenesis

of airway inflammation due to an alleqgic reaction. Inter-
leukin 17F plays role in asthma attacks through various
channels, such as affect the levels of respiratory tract
neutrophil, stimulates mucus hlpersecretion, respiratory

@lhe Ajtho(t 2017.Thls ankle ts distrlbuted urder the terms of the Creatlve Commons Attrlbutlon 40 International Llcense
(http//creattuecommons.org/licenseyby/4.0/), whkh permlt5 unrestrlcted use, dlstrihrtlon, and reproductlon In any medium,
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and indlcate lf changes were made.The Creattue Comrnons fubllc Domah Hkation watuer (http//creatlvecornmons.orgl

ublicdomain/zerol1.0, applles to the data made avallable In thls artkle, unless otherwlse stated.

Expression of mRNA ll-l 7F and slL-17F
in atopic asthma patients
Mochammad Hattar.0, Eko E. Surachmanto2, Andi Asadul lslam3 and Syarifuddin Wahida

Abstract

Background: Asthma is a chronic inflammatory disorder of airway that involves many cells and elements. Chronic

inflammation caused by increase Airway hyperrespnilveness that cause recurrent episodic symptoms of breathless-

ness, wheezing, chest tightness and coughing, especially at night or early morning. Interleukin l7F is a cytokine that

plays an important role in the pathophysiology of asthma attack. Some studies show a variety of lL- l 7F roles in the

pathogenesis of airway inflammation due to an allergic reaction.

Results: The study was conducted at the Prof. Dr. R. D. Kandou Manado Hospital, Indonesia. Samples were taken con-

tinuously until the number of meant samples was achieved. Blood samples were collected from 40 atopic asthmatic

patients. From statistical analysis based on the hypothesis, there was positive correlation bewveen mRNA levels of
lL-l7F and lL-l7F in atopic asthmatic patient (p = 0.000 and r: 0.988).

Conclusions According these data suggest that levels of mRNA ll-l7F and lL1 7F might be useful parameters for the

diagnosis of atopic asthma patient.

Keywords mRNA lL-I7F, Soluble ll-l7F, Asthma, ELISA, Real-time PCR

Background
Asthma is a chronic inflammatory disorder of airways
which involves many cells and elements. This chronic
inflammation caused by increase airway hyperrespon-
siveness will manifest as recurrent episodic symptoms of
breathlessness, chest tightness, wheezing and coughing,

especially at night or early morning. Asthma is an impor-
tant and serious public health problem in many countries
in the world- Asthma can be mild and doesnt interfere
with the activity, but it can also be persistent and disturb-
ing [1-3]. Atopic asthma or allergic asthma is asthma
based on allergic reaction to the acquisition proper-
ties of atopy that found in family and characterized by
increased total immunoglobulin E (IgE) or specific IgE.

The prevalence of asthma in Indonesia ranged between
5 andT%, in global prevalence of asthma ranging from 7

to 10%. According to data from the Center for Diseases

Control and Prevention (CDC) National Asthma Control

'Correspondence; hattaram@indost.net.id

' MolecularBiology and lmmurnbgy t-aboratory, Facutty of Medicine.
Hasanuddin University, MakassaI Indonesia

full list of author information is available at the end of the art'rcle
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hyperreactivity, airway remodeling, and resistance from
steroid [7-10]. Various gene variations associated with
the occurrence of asthma and asthma severity, however
the genetic role of mRNA IL-17F and IL-17F has not
been ftrlly understood [11]. This study shows that mRNA
IL-17F levels and soluble IL-I7F was higher in patients
with asthma compared with the conhol group, although
it has not been able to mention relationshiD with the
severity of asthma.

llat.rl.ls.nd m.thod3
Subje€t5
The study was conducted in allergy immunology clinic
at Prof- Dr. R. D. Kandou Manado Hospital. After receiv-
ing approval from the hospital institutional review
board, we obtained forty patients who attending allergy
immunology clinic from April to October 2015. The

sample selection is done by purposive sampling studies
and cross-sectional study design, Informed consent was

obtained from the patients.

M.thodg
The diagnosis of asthma is made by anamnesis history of
asthma, physical examination and lung function measure-
ments using peak expiratory flow meter based on criteria
of GINA. Atopy Diagnosis is based on total serum IgE lev-
els >100 IU/nL, measured using enzyme-linked immuno-
sorbent assay (ELISA) or with a positive skin test to house

dust :l/mites [12]. Skin testirg is done by using a I ml
slringe witi a 26 G needle sizes that are iniected on the
volar forearm within 1.5-2.5 cm space between allergens
and scored after 15-20 min. Positive values are obtained
when the ratio of allergen extract of house dust with his-
tamine as >0.5 from a positive conuol [13, 14]. Blood
samples were drawn by vein puncture from the patients
at least 5 ml ofwhole blood. Eraluation ofserum interleu-
kin 17F blood and mRNA lL 17F samples were taken from
all participants and centrifuged at 4009 for l0 min. Serum
sarnples were stored at -70 "C and then the sample trans-
ferred to laboratory for analysis. Serum levels of soluble
lL-17F measured using commercially available enzyme-
linked irnmunosorbent assay kits (Catalog no. A8100557)
accord.ing to the manufacturer's instructions with detec-
tion range from f3.72 to 10.000 pglrnl [15]. Detection of
mRNA gene lL-17F by using primary specific IL-17F for-
ward; S'-GTGCCAGGAGGTAGTATGAAGC-3/; IL-17F
reverse: S/-ATGTCTTCCTTCCTTG AGCATT-3'. PCR
Protocol: by doubling DNA with 94 'C cycle in 3 min,
repeated 38 times v/ith 54 "C (30 s). Detection GAPDH
gene by using primary forw"rd/senser 5/-AGTCAACG-
GATTTGGTCGTATT-3'; Protocol PCR: 94 "C (10 min);
32 c1rcle of 54 "C (30 s). Primary reverse/antisense;
5'-ATGGGTGGAATCATATTGGAAC-3/ accordinq to

Page 2 of 5

Tomomi Yajimab protocol. QRT-PCR is using the Green

QRT-PCR rnaster mix kit, one step. This protocol is opti-
mized for the CFx Connect slstem, Biorad Laboratories
instrument. The protocol is synced using instrument by
changing coloring dilution according to the manual and
following the producer company that is recommended for
RT-PCR cycle prograrn

Passive coloring reference is put into the reaction,
diluted 1:500- The solution, $'hich contains coloring,
was omitted from the light. Dilution 2x SYBR Green

QRT-PCR master mix and stored on ice. Following
early dilution master mix, the remaining unused part is
stored in 4 "C with note, avoid solid-liquid cycle that is
reduced. Reaction experiment is prepared by adding the
following components, Preparing reagent mixture for
reaction by using several components as follows. Rea-
gent mixture by taking the last volume 25 pl (including
RNA experiment) 12.5 pl from 2x SYBR Green QRT-
PCR master mix added by I pl from early primary (opti-
mized coacentration) and also 0.375 trl of reference
coloring mixture flom the first step (optional) along
with 1.0 gl from RT/Rnase mixture of block enzyme
with 50 ul of total volume reaction can also be used.

Reaction is mixed slowly to prevent any bubble forma-
tion (not rotated), and then mixture is distributed into
reaction tubes by adding 1 FI RNA of experiment into
each reaction tubes, reaction is mixed slowly to prevent
any bubble formation (not rotated). Reaction is cen-
trifuged shortly and placed into instrument and PCR
program is ready to go by using Realtime PCR machine
(CFX Connect system, Biorad Laboratories, Real Time
PCR 96 well 0.1 ml, USA) [16, l7].

D.ta.natris
Our study was designed to have 80% power with a type I
error 5% to detect significant correlation beMeen rnRNA
levels of IL-17F and IL17F in atopic asthmatic patient
Mean and standard deviations for normally distributed
data were calculated" Correlations were performed using
Pearsorfs coefficient. All statistics were performed on
IBM SPSS version 20 statistical software.

n.sults
A total of 40 asthma patients have range of age:

18-60 years old (43.9 * 11.03 years) were divided
into 15 male and 25 fema.le. Hemoglobin range level
L2.4-17.9 mg % (14.3 + 1.1). Neutrophil levels range
level 29.4-71.80% (52.L + 9.75). Total IgE range level
144-{186% (1100.98 + 1164). mRNA IL-I7F range level
9.30-21.22 (14.18 + 3.35) copy/F. IL-17F range level
7Ll{-19o4 (916.94 + 520) pg/rnl (Table 1).

Among the subject in this study the mean level of IL-
l7F on male subiects is higher than female subjects



Age

Haemoglo-
bin (mg%)
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lgE total
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Table 1 Basellnc charactelstlcs of sttbfcct wfro sufhr from
atoplc asthma

Minimum Maximum Mean Std. Stddevla-
effor tion
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s! 5009t r0(xl.m 15(n.(Il xm.ur
tL-'t7F

Flg. t Scatter plot correlation bewveen mRNA lL-l7F levels and slL-

l7F in atopic asthma patient

increased morbidity and mortality [21]. Asthma is no
longer regarded as a pure inflammatory disease anymore
rather it's now regarded as a disease in which involved
both inflammatory and structural changes [22]. These
collective structural alterations known as airway remod-
eling, encompass various changes in lot of aspect of air-
way such as composition, content, and organization of
many cellular and molecular constituents [23]. Airway
remodeling encompasses lot of aspects such as epithelial
detachment, goblet cell hyperplasia, subepithelial thick-
ening, hyperplasia and hypertrophy of airway smooth
muscle, bronchial gland enlargement, angiogenesis,
and alterations in the extracellular matrix components.
These changes is influenced by complicated network of
cytokines 123,241. The clarification of the modulation
of this cytokine network could contribute to the under-
standing of asthma pathogenesis and development of
new therapeutic strategies. Asthma is a chronic inflam-
matory disorder of the airways which is heavily driven by
T cell [9]. Both T helper (Th)2 and Thl lymphocytes, play
an important role in the pathophysiology of asthma.

The over production of T helper (Th)2 cytokines (IL-
4,lL-s,IL-9 and IL-13) in the asthmatic airways is well
defined, and recent studies indicate that IFN-y which is
produced by th1 might responsible for severe airway
inflammation. Recently, a separate T cell lineage, called
Th17 cells or inflammatory T cells, producing IL-17A (or
lL-L7), has been identified. IL-17 is a 20 to 30-kD pro-
tein, the original member of the IL-17 cpokine family
was fust identified in 1993 and initially recognized for its

60 43.90 1.745 Il.038

17.n 143500 0.18828 r.19078

71.80 52.1555 154234 9.75458

6186 1100.97 1U.149 116r'.62

1904.03 916.%40 82.28120 520.39203

2122 14.1822 53,072 3.35657

10414.09 vs 840.66 pglrnl. While the mean level of IL17
mRNA level was also higher among male subject.

Correlation between serum mRNA lL-l7F with slL-l7F levels
in atopic asthma patient
Forty patients were enrolled with atopic asthma. All
patient has sIL-17F range level of. 7L.4O-L9|I<" pg/nl
(91694 + 520) and mRNA IL-I7F range level9.30-21.22
copy/p (14.18 + 3.35). Because of data mRNA lL-l7F
and sIL-17F were normally distributed, to evaluate cor-
relation between mRNA levels of sIL-17F and IL-17F
Pearson correlation test was used. A p value of <0.05 was

considered statistically significant. The results show that
mRNA levels of IL-L7F and sIL-17F were significantly
up regulated in asthmatic patient (p < 0.000 and r 0.988)
(Table 2). Scatter plot correlation between serum IL-17F
with expression of mRNA IL-L7E levels in atopic asthma
F and patient is shown here (Fig. 1). These data suggest
that the level of mRNA lL-l7E and sIL-17F might be used
as parameter for diagnosis of atopic asthma.

Dlscusslon
Asthma is a disease which is usually diagnosed based
on episodic symptoms and variable airway obstruction.
It is also characterized by variable degrees of chronic
inflammation and structural alterations in the airways

[18-20]. This is a disease that usually affects kids and
young adults at a higher frequency and is a cause of

TaHe 2 llre mean leyol of mRNA-l[l7F and sll-l7F
.mong male and femalo subjccts who suffercd from Atopy
Asthma

N Mean mRNA-17F Mean sll-l7F lcvcl
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similarity to a sequence belonging to the open reading
frame 1.3 of Herpes virus saimiri. Five additional mem-
bers, IL-178, LL-L7C,LL-I7D,IL-L7E (also called lL-25),
and IL-17F, were discovered within a short period of
time since 2000 to 2002.'IhI7 cell was thought to play an
important role in the pathophysiology of atopic asthma

[8, I0,221. IL-L7F has an important role in the recruit-
ment of neutrophils and in asthmatic patients, studies
has shown that there is an increase of expression of IL-
17F in the sputum, lung, bronchoalveolar lavage fluids
and peripheral blood of asthmatic patients [17].

Previous study discovered that activated CDt T cell,
basophils and mast cell show increase in the expression
of.LL-I7E. These three cell is an important regulatory cell
types that play important role for regulating allergic air-
way inflammation in bronchial asthma. While IL-17F
which is produced by Th17 cell constituting independ-
ent CDI+ T cell subset [18]. Among the IL-17 cytokine
family members, IL-17F shows the highest amino acid
sequence homology (50%) to IL-L7A, while only 10-30%
sequence identity is seen between IL-17A and the other
family members [7]. The IL-17F gene was discovered in
2001, and located on chromosome 6pL2.ILL7A and IL17F
gene was located in same chromosome region. How-
ever, IL 17F seems to function difierently from IL-17A in
immune response and disease \251.LL-L7E is derived from
activated CDl+ cells, basophil and mast cell which are
important regulatory cell types for allergic airway inflam-
mation. Increased expression of IL-L7E after segmental
allergen challenge is seen in the bronchoalveolar lavage
cells from asthmatic person. lL-17 F is expressed in both
epithelium and inflammatory infiltrates 126, 27). Immu-
nocytochemistry showed that IL-17F positive cells in the
subepithelial component and epithelium are significantly
elevated in severe asthma compared with healthy and
mild asthmatic subjects [27]. Additionally, an increased
expression of epithelial LL-L7E was correlated with disease
severity. Another recent study demonstrated that asth,
matic patients have a significantly higher level of serum
LL-17 F protein as compared to that of healthy subjects

[28]. This implies that IL-17F can be used as a clinical
biomarker for asthma diagnosis and management. IL-17F
was thought to have a role in the enhancement of allergic
airway inflammation. This role was hypothesized due to
finding that IL-17F has been shown to be able to induce
pulmonary neutrophilia and produce an additive effect on
antigen-induced allergic inflammatory response. IL-17F is
also able to induce several cytokines and chemokines in
bronchial epithelial cells, vein endothelial cells and fibro-
blast. IL-17F will affects the eosinophil, to induced several
cytokines and chemokines such as IL-lp, IL-6, IL-8, GRO
a, and MIP-I p.
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Another evidence for the role of sTL-L7E in the patho-
genesis of asthma is provided by the increase of IL-
17mRNA in airwaln of mouse model of asthma and
also in the sputum of asthmatic patients. Increase of IL-
17mRNA is heavily correlated with number of neutro-
phils and consistent with its mRNA expression 129,301.
Research demonstrated that in inflamed bronchi induced
by allergen inhalation the IL-17F mRNA expression will
be upregulated, and that sIL-17F differentially regulates
bronchial influx ofgranulocytes induced by allergen both
after single as well as after repeated allergen inhalation
by sensitized mice. Rapid production of mRNA for IL-
L7E after allergen provocation suggested the presence of
sIL-17F producing memory T cell population in inflamed
airways.

Concluslons
This study show that mRNA levels of IL-17F and sIL-17F
has significantly correlation in atopic asthmatic patient
(p : O.OOO and r : 0.988). These data suggest that the lev-
els of mRNA IL17F and sIL17F might be useful param-
eters for the diagnosis of atopic asthma patient.
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