Increased levels of IL-17A in patients with fibromyalgia

A P. Pernambuco!, L.P.L. Schetino!, C.C. Alvim*, C.M. Murad!, R.S. Viana’,

L.S.C. Carvalho'f, D.A. Reis!

'Department of Morphology, Federal
University of Minas Gerais, Belo
Horizonte, MG, Brazil; *Department of
Health Sciences, University Centre of
Formiga (UNIFOR-MG), Formiga, MG,
Brazil; *Department of Health Sciences,
University of Itatina, Itatina, MG, Brazil;
“University of Alfenas (UNIFENAS),

Belo Horizonte, MG, Brazil;

3Sao Luiz Hospital, Formiga, MG, Brazil;
®Mater Dei Hospital, Belo Horizonte, MG,
Brazil.

Andrei Pereira Pernambuco, MS

Luana Pereira Leite Schetino, MS

Camila Catizani Alvim

Ciro Mancilha Murad

Renato de Souza Viana, MD

Luciana de Souza Cota Carvalho, MD, PhD
Débora d’Avila Reis, PhD

Please address correspondence to:

Andrei Pereira Pernambuco,

University Centre of Formiga - MG,
Centre for Research and Extension
(CEPEP), Av. Dr. Arnaldo de Senna 328,
Bairro: Agua Vermelha,

35570-000 Formiga, (MG) Brazil.
E-mail: pernambucoap @ymail .com
Received on March 5, 2013; accepted in
revised form on July 1, 2013.

Clin Exp Rheumatol 2013; 31 (Suppl. 79):
S60-S63.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2013.

Key words: fibromyalgia,
interleukin-17, immune system,
cytokines

Funding: this study was supported
financially by CNPq and FAPEMIG,
Brazil.

Competing interests: none declared.

ABSTRACT

Objectives. The aim of this study was
to evaluate the plasma levels of IL-17A
in fibromyalgia patients, and to look
for any correlations between this data
and the concentrations of some pro-
and anti-inflammatory cytokines.
Methods. We performed a study in-
cluding 58 fibromyalgia patients and
39 healthy women matched for age and
body mass index. The plasma levels of
IL-17A and other pro- and anti-inflam-
matory cytokines were measured by
using the technique of cytometric bead
array (CBA). The analysis of differ-
ences between groups was performed
using Mann-Whitney test and the anal-
ysis of the correlations by Spearman’s
correlation test.

Results. The analyses showed that fi-
bromyalgia patients present increased
levels of IL-17A. They also revealed
that plasma concentrations of ILI7A
positively correlate with levels of IL-2,
IL-4 and IL-10, TNF and IFNy .
Conclusion. As far as we are aware,
this is the first study to demonstrate
increased levels of ILI7A in fibromy-
algia patients. The positive correlation
between the levels of IL-17A and of
other cytokines strengthens the hypoth-
esis of the involvement of inflammatory
mechanisms in the development of this
syndrome.

Introduction

The aetiology and physiopathology of
fibromyalgia (FM) remain unclear (1),
although evidences point to the in-
volvement of the immune system in
its genesis and evolution (2-5). In this
study, we analysed the participation of
the immune system in FM by analysing
the plasma levels of IL-17A, which is a
potent pro-inflammatory cytokine (6),
that has been implicated in the patho-
genesis of some systemic inflamma-
tory and autoimmune diseases (7-10).
In addition, we have also looked for
correlations between plasmatic levels
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of IL-17A and other pro- and anti-in-
flammatory cytokines.

Materials and methods

This study was conducted on 58 wom-
en in the FM group and 39 women in
the control group. Although, the Amer-
ican College of Rheumatology (ACR)
had published new criteria of diagnos-
tic in 2010 (11), for this study FM was
diagnosed according to the previous
ACR criteria (12), since the stages of
research planning and recruitment of
patients began before 2010, and the
new criteria of diagnostic are still con-
troversial (13-15).

The study group included only patients
with primary fibromyalgia. Patients
diagnosed with FM with a history or
presence of: chronic inflammatory
conditions (e.g. spondyloarthritis and
ankylosing spondylitis), autoimmune
diseases (e.g. systemic lupus erythema-
tosus and rheumatoid arthritis), psychi-
atric disorders (e.g. major depressive
disorder, schizophrenic or paranoid dis-
order) and or presenting infectious were
excluded from the study. Also excluded
were patients who had used anti-inflam-
matory drugs in the past six months,
pregnant patients or women who were
breastfeeding. This study was approved
by the ethics committees of UFMG
(0224.0.203.000-10) and of UNIFOR-
MG (158/2010). All patients and con-
trol subjects gave written informed con-
sent before inclusion in this study.
There were no statistically significant
differences in age between the FM
group (49.7+10.7 years) and the con-
trol group (50.3+7.7 years), and neither
between the body mass index (BMI) in
the FM group (26.3+4.5 kg/m?) versus
the control group (26.7+2 .4 kg/m?).
Cytokine levels were assessed using
a commercial BD™ Cytometric Bead
Array (CBA) T,1/T,2/T, 17 cytokine
kit (BD Bioscience, San Diego, CA,
USA) according to the manufacturer’s
protocol, and the data were acquired
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Fig. 1. Box plots (10", 25%, 50*, 75" and 90"
percentiles) showing T, 1/T,2/T,17-like cyto-
kine levels in healthy controls (grey boxes) and
FM patients (black boxes).

Asterisks  represent  significant
(p<0.05) between the two groups.

differences

using a FACSCalibur flow cytometer
(BD Bioscience, San Jose, CA, USA).
Standard curves were determined for
each cytokine using a range of 0-5000
pg/mL. The quantity (pg/mL) of each
respective cytokine was calculated us-

ing FlowJo 7.6.1 software (Tree Star™,
Inc., Ashland, OR).

Ordinal data were analysed by Kol-
mogorov Smirnov, followed by a
Mann-Whitney test for non-parametric
data. The Spearman test was used for
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correlational analysis between vari-
ables. All data were analysed using
GraphPad Prism 5.0 software (San
Diego, CA, USA). The data were ex-
pressed as the mean + SE. Significance
was defined as p<0.05 (0=0,05).

Results

The levels of IL-17A were significantly
higher in FM patients when compared
to healthy controls (Fig. 1). Besides,
the levels of IL-2, TNF, IFNy and IL-4
were also significantly higher in FM
patients, when compared to controls.
No significant difference was observed
in IL-10 and neither in IL-6 levels.
Analyses of the Spearman correlation
coefficient (Fig. 2) revealed significant
positive correlations between IL-17A
and IL-2 (p=0.012 and r=0.353), IL-
17A and TNF (p=0.003 and r=0.396),
IL-17A and IFNy (p=0.037 and
r=0.295), IL-17A and IL-4 (p=0.037
and r=0.293) and IL-17A and IL-10
(»=0.002 and r=0.419). There was no
significant correlation between IL-17A
and IL-6.

Discussion

This study is the first to demonstrate
that FM patients present increased plas-
ma levels of IL-17A when compared to
healthy age-matched controls. IL-17A
is mainly produced by T;17 lympho-
cytes, but it can also be produced by
natural Kkiller cells, dendritic cells and
neutrophils (16-18). The origin of IL-
17A in FM patients was not addressed
in this study, but it is possibly pro-
duced, at least in part, by activated T
lymphocytes, since we have previously
demonstrated increased numbers of
these cells in FM patients (5). We have
also previously demonstrated increased
levels of peripheral blood CD5* and
CDS5" B lymphocytes in FM patients
(5), what could be induced by IL-17A,
as have been suggested by studies on
other inflammatory conditions (19, 20).
We also demonstrate here positive cor-
relations between IL-17A concentra-
tion and other cytokines, such as IL-2,
TNF and IFNy, what strengthens the
hypothesis of the involvement of in-
flammatory mechanisms in the devel-
opment of this syndrome. IL-2 is able
to stimulate the differentiation of T,
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cells into T;17 lymphocytes (21). TNF
is also produced by T;17 cells, and be-
sides, it works in the stabilisation and
maintenance of T,17 cells (22). The
association of TNF with IL-17A has
been reported in several conditions
characterized by chronic inflammation;
these cytokines seem to act together
in perpetuating the inflammatory pro-
cess (10, 23). Regarding the IFNvy data,
although some studies have demon-
strated an inhibitory effect of IFNy on
IL-17A production (17, 24), there are
others that show increased levels of

both these cytokines, mainly in chronic
inflammation and autoimmunity mod-
els (23, 25), likely because some cells,
particularly B-cells, can co-produce
them (22).

Positive correlations between IL-17A
and IL-4 or IL-10, as were demon-
strated here in FM patients, have also
been described in some models of
chronic inflammation and autoimmune
diseases (26, 27). Although data from
correlation analyses does not neces-
sarily prove causation, it is tempting
to speculate that our data from IL-4

S-62

and IL-10 levels could suggest an at-
tempt of this cytokine to regulate the
overproduction IL-17A and other in-
flammatory cytokines (28). Both IL-4
and IL-10 seem to be necessary for T,
cell-mediated suppression of the T 17
response (27).

It is known that changes in immune
profile may influence the severity of
main symptoms present in the FM (5,
29), and that an imbalance between pro-
and anti-inflammatory cytokine levels
could explain, at least in part, the in-
duction and maintenance of symptoms
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in FM patients (30, 31). Moreover, It
has been shown, in other clinical condi-
tions, that IL-17A positively correlates
with indices of pain (32), depression
(33) and anxiety (34), which are symp-
toms frequently reported by patients
with FM.

Finally, we would like to emphasise
the relevance of this study as being the
first to demonstrate that fibromyalgia is
associated with increased levels of IL-
17A. The data from correlation analyses
between the levels of IL17A and levels
of other cytokines strengthens the hy-
pothesis that point to the involvement
of inflammatory mechanisms in the
development of this syndrome. Within
this perspective, future studies could be
performed to clarify the effects of spe-
cific anti-inflammatory therapies of IL-
17A in the quality of life and in symp-
toms presented by FM patients.
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