ARTIGO ORIGINAL

Interleukin 17 A, hepatosplenic mansonic schistosomiasis and

atherosclerosis

Interleucina 17 A, esquistossomose mansoénica forma hepatoesplénica e

aterosclerose

Dinaldo Cavalcanti de Oliveira’, Diego Santos’, Thamires Alcantara’, Ana Lucia Coutinho’, Carlos Brandt'

Recebido da Universidade Federal de Pernambuco, Recife, PE, Brasil.

ABSTRACT

Objective: To evaluate serum concentrations of interleukin
17A (IL17A) in mansonic schistosomiasis patients, while the
secondary objectives were to detect atherosclerotic disease, and
to evaluate serum concentrations of interleukin 22 (IL22).
Methods: This study included 30 patients with an established
diagnosis of hepatosplenic mansonic schistosomiasis and
10 healthy volunteers. Comparative analyses of IL17A and
IL22 concentrations were performed on the sera of patients
and controls. Atherosclerosis was evaluated through carotid
artery intima-media thickness measurement of the first 15
patients enrolled. Results: There were no differences in IL17 A
concentrations (15.63+0.00pg/mL vs. 15.63£0.00pg/mL; p=1)
and in IL22 concentrations (7.81+0.00pg/mL vs. 7.81+0.00pg/
mL, p=1) between patients and controls. The overall mean of
intima-media thickness was 0.7+0.2mm. Conclusions: Serum
concentrations of IL17A and IL22 were equal between patients
and controls (undetectable or low concentrations). No patients
had atheroma.
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RESUMO

Objetivo: Avaliar as concentragoes séricas de interleucina 17A
(IL17A) em pacientes com esquistossomose mansdnica, enquan-
to os objetivos secunddrios foram detectar a doenca aterosclerd-
tica e avaliar as concentragées séricas de interleucina 22 (IL22).
Métodos: Este estudo incluiu 30 pacientes com diagndstico
estabelecido de esquistossomose mansdnica em sua forma hepa-
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toesplénica e 10 voluntdrios sauddveis. Andlises comparativas de
concentragdes de IL17A e IL22 foram realizadas em soros de pa-
cientes e controles. A aterosclerose foi avaliada pela medida do
complexo intima-média dos primeiros 15 pacientes recrutados.
Resultados: Nio houve diferenga nas concentragoes de IL17A
(15,63+0,00pg/mL vs. 15,63+0,00pg/mL; p=1) e nas concen-
tragoes IL 2 (7,81+0,00pg/mL vs. 7,81+0,00pg/mL; p=1) entre
os pacientes e controles. A média geral da espessura da camada
média da intima foi de 0,7+0,2mm. Conclusdes: As concen-
tragoes séricas de IL17A e 1122 foram iguais entre pacientes e
controles (concentragoes indetectdveis ou baixa). Nenhum dos
pacientes apresentou ateroma.

Descritores: Esquistossomose mansoni; Aterosclerose; Inflama-
¢ao; Imunidade

INTRODUCTION

Five types of schistosomes parasitize humans: Schistosoma
mansoni, Schistosoma japonicum, Schistosoma haematobium,
Schistosoma intercalatum, and Schistosoma Mekong.")

It is believed that 700 million people may develop
schistosomiasis, and an estimated 200 million people are
infected with S. mansoni worldwide.*?

The immune system plays an important role in the
pathophysiology of schistosomiasis due to its activation of
various immune cells and release of different inflammatory
mediators.®?

Similarly, atherosclerosis is a disease that involves the immune
system and affects millions of people worldwide, causing
death or incapacitation. Atherosclerosis is characterized by
low chronic inflammation and periods of exacerbation.®” The
pathologies of schistosomiasis and atherosclerosis are not yet
fully understood.>*7"

The main aim of this study was to evaluate the serum
concentrations of interleukin 17A (IL17A) in patients with
mansonic schistosomiasis, while the secondary objectives were
to detect atherosclerotic disease and to evaluate the serum
concentrations of interleukin 22 (IL22).

METHODS

This cross-sectional prospective analytical study was
conducted between June 2013 and February 2014, and was
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developed in accordance with the ethical principles of clinical
research. The study was approved by our institution’s clinical
research ethics committee.

This study included 30 patients (14 men, 16 women;
mean age, 59.87+7.50 years) with an established diagnosis of
hepatosplenic mansonic schistosomiasis (sample empirically
defined by the researchers) who are monitored in the
outpatient clinic of our institution, aged >40 years, who
agreed to participate in the study by signing the Free and
Informed Consent Form. Patients meeting any of the following
criteria were excluded from the study: history of surgery of the
bronchial tree, or lung parenchyma; ongoing immunosuppressive
therapy; or severe comorbidities, and life expectancy <1 year,
coagulopathy, renal failure with creatinine clearance <15ml/min,
end stage liver failure, acute disease in the previous month,
active rheumatologic disease, autoimmune disease, cirrhosis,
hepatitis B or C, alcoholic or nonalcoholic hepatic steatosis,
decompensated diabetes mellitus, decompensated heart failure,
other heart diseases that cause pulmonary hypertension, or
severe chronic obstructive pulmonary disease.

A total of ten healthy volunteers (four men, six women;
mean age, 40.93+18.50 years) were selected as controls for
interleukin concentrations.

Patients’ clinical, social, and demographic characteristics
were assessed by anamnesis and physical examination, while
their information was collected and stored with the aid of
questionnaires.

A 10-mL sample of peripheral blood was collected from
each patient and control included in the study and sent to
the laboratory for enzyme-linked immunosorbent assay. The
lower limits of detection were: IL17A=15.63pg/mL, and
11.22=7.81pg/mL.

Comparative analyses of IL 17A and IL 22 concentrations
were performed in the sera of patients and controls.

Atherosclerosis was detected by measuring the carotid artery
intima-media thickness (CIMT) of the first 15 patients enrolled
in the study according to the protocol described below.

CIMT was measured using a Medison X8 ultrasound device
with a 7.5-12 MHz linear transducer. The common carotid
artery was bilaterally assessed using an automatic software (self-
IMT), whereas the bilateral internal and external carotid arteries
were studied manually.

field depth was 30 to 40mm, and a gain adjustment with
little intraluminal artifacts was detected, while harmonic signals
were not used and the cardiac cycle was monitored using image-
coupled electrocardiography to verify the end of diastole.®”)

A double line representing the three layers of the arterial
wall was seen in the posterior wall of the arteries. The first line
is the interface between blood and intima (anechoic lumen and
echogenic intima), while the second line represents the interface
between the middle layer and the adventitia (hypoechoic media
and echogenic adventitia).* "

IMT is identified at measurements 20.9mm and <1.5mm;
however, those >1.5mm are indicative of atherosclerotic
plaques.®?

Categorical variables are described as percentages and
numerical variables as mean and standard deviation. A
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descriptive statistical analysis was performed to describe the
clinical variables. Shapiro-Wilk test was necessary to determine
whether the variables followed a normal distribution. The
continuous variables were evaluated using Student’s t test. A p
value <0.05 was considered statistically significant.

RESULTS

No difference between groups was observed in terms of
gender, although the patient group had a higher mean age than
the control group (59.87+7.50 years vs. 40.93+18.50; p=0.001).

Main patients’ clinical characteristics were: benign
arrhythmias, 19 patients (63%); hypertension, 17 (56%);
smoking, 12 (40%); hepatitis B or C, nine (30%); peripheral
vascular insufficiency, nine (30%); family history of CAD, nine
(30%); diabetes mellitus, one (3.3%); leukemia, one (3.3%);
and non-cardiac surgery, 24 (80%). Informed surgeries included
liver segmentectomy, debridement of the lower limb, inguinal
hernia repair, hemorrhoidectomy, hysterectomy, perineoplasty,
cesarean section, nasal cyst removal, tubal ligation, uterine
myomectomy, cataract surgery, cholecystectomy, varicose veins
surgery, esophageal variceal ligation, and ovarian excision.

No patient presented with acute coronary syndrome, chronic
coronary syndrome, or cerebrovascular accident, or underwent
coronary angioplasty (with or without stent) or myocardial
coronary artery bypass. None reported dyslipidemia, peripheral
artery disease, or kidney failure with a creatinine clearance
<60mL/min.

All patients were retired, with an average monthly salary of
300 dollars. There were no Caucasians, and all patients were
illiterate or semi-illiterate.

There were no differences in the IL17A concentrations
(15.63+0.00pg/ml vs 15.63+0.00pg/mL; p=1) and in the 1122
concentrations (7.81+0.00pg/mL vs. 7.81+0.00pg/mL; p=1)
between patients and controls.

The overall mean of the intimal medial thickness was
0.7+0.2mm. None of the patients had atheroma.

DISCUSSION

In this study, serum concentrations of IL17A and 1122
were equal between patients and controls (undetectable or low
concentrations).

A study conducted in a region with a high prevalence of
S. mansoni revealed that serum IL 17 concentrations were
low or undetectable (15.63pg/mL) in patients with mansonic
schistosomiasis and varying degrees of liver fibrosis."® In a way,
this finding agrees with our results.

No atherosclerosis was observed in the patients of the
current study, a finding that is consistent with that of a previous
study published in the literature that evaluated patients with
hepatosplenic mansonic schistosomiasis who did not undergo
portal decompression surgery.!?

The assessment of carotid atherosclerosis is widely used in the
literature, since it is performed in a vascular site in which a non-
invasive and early diagnosis can be made even at the subclinical
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stage. Moreover, an association between carotid disease with
atherosclerosis in the coronary arteries and peripheral arterial
disease has been demonstrated.®>!?

Lipid metabolism has unique traits in schistosomiasis and
is partially influenced by the host immune response. Classical
dyslipidemia is not common in patients with this parasitosis,
although circulating lipoproteins that could be atherogenic were
detected in several individuals.!7!

While atherosclerosis and schistosomiasis are diseases in
which the immune system plays an important role, studies on
the patients’ immunologic responses revealed several striking
differences between the diseases.

In mansonic schistosomiasis, the hepatosplenic form of the
disease occurs in 8 to 10% of cases. The immunoinflammatory
response of the host as well as the presence of juvenile parasites
and their eggs during the acute phase of the disease are crucial
to the development of tissue fibrosis, which is a hallmark of this
disease subtype.?

The immune response to egg antigens leads to periportal
fibrosis that causes changes in the portal blood flow and
contributes to portal hypertension. After a few years, the
portosystemic shunt opens, thus allowing the eggs to migrate
to the lungs.®”

The Th2 immune response pathway predominates in this
pathology, particularly with the involvement of interleukin 13
(IL13) as a key mediator of granuloma size and hepatic fibrosis.*"
In this context, interleukin 4 and resistant like molecule are also
involved in the activation of inflammation and establishment of
tissue fibrosis within the liver and lungs.®?

The acute infection caused by the parasite induces the
formation of granulomas through activation of the Th1 pathway,
whereas the chronic infection promotes a shift to the Th2
pathway, thus increasing concentrations of certain interleukins
such as IL13, IL4, and IL5, and reducing interferon-y (IFN-y)
concentration.?3

In human atherosclerosis, there is evidence that a patient’s
immune response via activation of the Th1 pathway contributes
to the formation of atheroma and may become predominant.
However, controversy persists regarding the role of the Th2
pathway as well as the pro- or anti-atherosclerotic effect of the
Th17 pathway.”?

In addition to the importance of lipoproteins in atherosclerosis,
various cells and molecules are involved in its pathophysiology,
such as Thl-released pro-inflammatory markers, vascular cell
adhesion molecule 1 (VCAM]1), intercellular adhesion molecule
1, P-selectin, E-selectin, monocyte chemoattractant protein-1,
IL1b, IL6, IL8, IL12, IFN-y, and macrophages. The dynamic
immunoinflammatory balance plays an important role in this
disease, and although there is much knowledge available in this
area, many aspects remain to be elucidated.?**”

In some diseases, the expression of IL 17 has been shown to
be associated with polarization of the immune response via Thl
pathway and the interleukins released upon its activation.!>>2%

IL 17A, already found in atheroma, exerts a pro-inflammatory
effect that increases neutrophil migration to tissues, promotes
apoptosis, contributes to endothelial injury, induces the secretion
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of IL 6, IL 8 and IL 22, and acts in synergy with tumor
necrosis factor-o.. However, it reduces endothelium VCAMI1
concentration and vascular infiltration of T lymphocytes.#**)

Several authors have reported that IL 17 deficiency reduces
MCPI, IL 1, IL 6, IFN-y, IL 12 concentrations, and change
the polarization of type 1 and 2 macrophages. IL 17A receptor
is ubiquitously expressed, which enables it to target a number
of cells.®”

The effects of IL 17A combined with those due to its absence
suggest a pro-atherosclerotic effect,® although Taleb et al.,*” in
an animal model, demonstrated that this interleukin inhibited
the formation of atherosclerotic plaques. However, it is believed
that this difference was due to the type of animal feed used,
since the pattern differed from those of other studies.

Given that elevated serum concentrations of IL17 are
associated with polarization of the immune response via Thl,
the fact that an increase of IL17A concentration (hepatosplenic
mansonic schistosomiasis in patients with a long disease
duration) was not detected in our study, and published data in
the literature state that there is a polarized immune response
through the Th2 pathway in such patients, we believe that the
Th2 pathway was predominant in the patients studied here.

Together with this concept, i.e. a predominance of the
Th2 pathway, the absence of atherosclerosis in the patients
studied suggests that the polarized immune response induced
via Th2 (like that found in mansonic schistosomiasis patients)
contributes for protection against atherosclerosis.

In conclusion, the immune response of patients with
hepatosplenic mansonic schistosomiasis may attenuate the
development of atherosclerosis.

The major limitations of this study are its lack of
characterization of cellularity and interleukins of the Th2
pathway, and that the evaluation of atherosclerosis was
performed at only one vascular site.
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