Original Article N

Decreased Serum Levels of Soluble Oncostatin M Receptor (SOSMR)
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Abstract

Background: Oncostatin M (OSM) is a pleiotropic cytokine which, after arterial injury, has proven to be to be rapidly
expressed.

Obijectives: To correlate the serum levels of OSM, soluble OSM receptor (sOSMR), and soluble fraction of glycoprotein
130 (sgp130) in patients with coronary artery disease (CAD) with clinical parameters.

Methods: Levels of sSOSMR and sgp130 were evaluated by ELISA and OSM by Western Blot, in patients with CCS
(n=100), patients with ACS (n=70), and 64 control volunteers without clinical manifestations of the disease. P-values
< 0.05 were considered to be statistically significant.

Results: CAD patients exhibited significantly lower levels of sSOSMR and sgp130 and higher levels of OSM when compared
to the controls (both p < 0.0001). Clinical analysis displayed, lower levels of SOSMR in men ([OR] = 2.05, p = 0.026),
youth (OR = 1.68, p = 0.0272), hypertensives (OR = 2.19, p = 0.041), smokers (OR = 2.19, p = 0.017), patients that
did not present dyslipidemia (OR = 2.32, p = 0.013), patients with Acute Myocardial Infarction [AMI] (OR = 3.01,
p = 0.001) and patients not treated with statin (OR = 1.95, p = 0.031), antiplatelet agent (OR = 2.46, p = 0.005),
inhibitors of calcium channels (OR = 3.15, p = 0.028), and antidiabetic drugs (OR = 2.97, p = 0.005). The levels of
sOSMR were also correlated with gender, age, hypertension, and use of medications in multivariate analysis.

Conclusions: Our data suggest that the enhanced serum levels of OSM, and decreased levels of sSOSMR and sGP130 in
patients with cardiac injury may play an important role in the pathophysiological mechanism of the disease. Furthermore,
lower levels of sSOSMR were associated with gender, age, hypertension, and the use of medications.
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Central Figure summarizing the main results of this research.

Introduction

Cardiovascular diseases represent the leading cause of
death worldwide. In 2019, there were 171,246 deaths
attributed to CAD in Brazil, which was the main cause of
death in almost all of its states, with the exception of two.’

Coronary artery disease (CAD) occurs as a consequence of
the arterial injury mechanism. It is based on atherosclerosis, a
disease that affects the intima and medium arteries, associated
with focal accumulations of lipids and diffuse collagen fibers,
and is characterized by elements of a chronic inflammatory
response. Chronic coronary syndrome (CCS) defines CAD
as a chronic process that results from lifestyle changes,
which may appear as stable angina (where the patient has
symptoms), or ischemia detected by complementary exams
(silent ischemia), whereas acute coronary syndromes (ACS) are
characterized by a sudden reduction in blood supply to the
heart. Pharmacological therapy and invasive revascularization
are methods of treatment in both cases. CAD can be “stable”
for a long period of time, but an unstable situation due to
plaque rupture or erosion with the transition to an ACS is
possible at any time, (i.e., both are forms of a disease with
the same underlying mechanism). It is known that activated
CD4 + T lymphocytes play important roles in the production
of cytokines, which can lead to inflammation and vascular
damage.??

Oncostatin M (OSM) is well-known as a pleiotropic
cytokine in the IL-6 family produced by activated T cells,
monocytes, dendritic cells, neutrophils, and macrophages, and
it plays fundamental roles in inflammation, neuroprotection,

metabolism, cell survival, and tissue remodeling. Moreover,
OMS’s activity in coronary atherosclerosis has been uncovered
with distinguished outcomes. The literature has unveiled that
OSM activates the gp130 co-receptor, a signal transducer
glycoprotein related to the JAK / STAT pathway, which is
responsible for cardiac cell hypertrophy and regeneration.*®
Alternatively, the function of OSM might also point toward
the progression of atherosclerotic plaque.”?

OSM signaling involves the binding of the gp130 subunit
of leukemia inhibiting factor receptor (LIFR) [LIFRB / gp130]
and to the gp130 subunit and OSM’s receptor [OSMRp /
gp130].>"" The soluble fraction of OSMR (sOSMR) is formed
via a variety of mechanisms, including proteolytic cleavages
of the receptor’s extracellular domains, the fragmentation of
a glycosylphosphatidylinositol residue, and the alternative
splicing of RNA transcripts.'>'*

Sgp130, a natural IL-6 antagonist, is alternatively processed
from the mRNA or eliminated from the membrane-bound
gp130 ectodomain. It contains anti-inflammatory properties,
mainly through endogenous inhibition of IL-6 trans-
signaling.'>"7

Pre-clinical studies using sgp130 proteins have shown
reasonable therapeutic effects in animal models of rheumatoid
arthritis, lupus erythematosus, and inflammatory bowel
disease.''” However, the role of sgp130 in CAD remains
obscure. Few studies have evaluated the association between
serum levels of OSM and the severity of CAD.* Thus, in our
study, we evaluated the serum levels of soluble OSM, OSMR,
and sgp130 in patients with CAD. Additionally, we investigated
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how OSM, OSMR, and sgp130 serum expression correlate
with the clinical variables of patients.

Methods

Study population

The population of this study consisted of adult patients
(aged > 18 years), with a clinical diagnosis of CCS (70% or
more of vascular lumen obstruction seen through CATE),
patients diagnosed with ACS (presence of occlusive thrombus
in the vascular lumen seen through the CATE), and controls.
Blood from patients with ACS was collected up to a maximum
of three days after hospital admission, since collections were
performed on Mondays, Wednesdays, and Fridays. The
criterion used to differentiate patients with ACS between Acute
Myocardial Infarction -AMI- (STEMI vs NSTEMI) and unstable
angina was the coronary angiography (CAG) performed by
the cardiologist, in addition to the electrocardiogram and
biochemical markers of myocardial necrosis such as CK-MB
and all troponin fractions. ~ The companions of patients who
volunteered and met the inclusion criteria (aged > 18 years
and without clinical manifestations of the CAD) formed the
control group. Detailed clinical characteristics are found in
Table 1.

Excluded from the analysis were patients with severe liver
disease, chronic kidney disease stages IV or V, blood dyscrasia,
active cancer, active metastasis, those in chemotherapy or
radiotherapy, patients with a life expectancy <1 year, and
patients using immunosuppressants.

For all groups, sampling was performed for convenience.
In total, 170 blood samples of patients were collected. The
patients were divided into two subgroups: patients with
Chronic Coronary Syndrome (CCS; n=100) and patients with
Acute Coronary Syndrome (ACS; n=70 — being n=29 patients
ACS with AMI, and n=41 patients ACS with unstable angina),
along with the control group (n=64).

The study protocol was approved by the research ethics
committee of Universidade Federal de Pernambuco (CAAE:
16356619.7.0000.5208).

Definition of the studied variables

The clinical variables of interest were collected through the
application of questionnaires. All definitions of comorbidities
were made based on the patients’ self-report.

Hypertension was diagnosed based on the use of
antihypertensive drugs or the measurements of systolic/
diastolic blood pressure =140/90 mmHg. Diabetes mellitus
was defined as the use of insulin or oral hypoglycemic drugs,
or a fasting glucose level =126 mg/dL. Hyperlipidemia was
diagnosed based on fasting total cholesterol concentration
=200 mg/dL, triglyceride concentration =150 mg/dL, or
the use of lipid-lowering agents. Cardiovascular disease
was considered to be those who had arrhythmia, angina,
cardiomyopathy, congestive heart failure, or who had already
had a stroke.
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Table 1 - Clinical characteristics of patients with Chronic
Coronary Syndrome (CCS), Acute Coronary Syndrome (ACS), and
Control Group

Characteristics e A8 ‘el
(N =100) (N=70) (N =64)
Age (years) 63.32+9.8 634+119 58.97+11.2
s 59/41 49/21 40/24
(male/female)
Risk factors
Hypertension, n (%) 78 (78%) 55 (78.57%) 36 (56.25%)

Diabetes, n (%) 43 (43%) 31 (44.28%) -

Dyslipidemia, n (%) 30 (30%) 23(33.85%) 17 (26.56%)

Cardiovascular o o

disease, n (%) 12 (12%) 6 (8.57%) -

Stroke, o o

n (%) 6 (6%) 3 (4.28%) -

Revascularization, o 0 B

n (%) 12 (12%) 6 (8.57%)

*AMI, n (%) - 29 (41.42%) -

Stent, n (%) 18 (18%) 14 (20%) -

Smoking, n (%) 39 (39%) 31 (44.28%) 5(7.81%)
Medications

:e(f,z)b'“ke“ 52 (52%) 36 (51.42%) 6 (9.38%)

BCC, n (%) 11 (11%) 8 (11.42%) 7 (10.94%)

ACEI/BRA, n (%) 38 (38%) 23 (32.85%) 9 (14.06%)

ARA, n (%) 26 (26%) 10 (14.28%) 19 (29.69%)

Diuretic, n (%) 21 (21%) 11 (15.71%) 14 (21.86%)

Antidiabetic, n (%) 22 (22%) 15 (21.42%)

Statin, n (%) 60 (60%) 32 (45.71%) -

Insulin, n (%) 3 (3%) 3 (4.28%) 8 (12.5%)

Nitrates, n (%) 15 (15%) 4 (5.71%) -

Antiplatelet 0 " :

agent, n (%) 67 (67%) 35 (50%)

Fibrates, n (%) 3 (3%) 1 (1.42%) -

Anti-ischemic, o

n (%) 5 (5%) - -

*AMI: acute myocardial infarction - [AMI was the reason for hospitalization].
1BCC: Blocker Calcium Channels; ACEI/BRA: angiotensin-converting
enzyme; ARA: angiotensin receptor antagonist.

Enzyme-linked immunosorbent assay (ELISA)

Blood samples were taken before coronary angiography.
Peripheral venous blood samples were obtained from all
subjects in tubes without anticoagulants. Subsequently, the
serum was separated by centrifugation and stored at -80°C
until use. Serum levels of SOSMR and sgp130 were measured
in CAD patients and controlled by ELISA, using specific kits
(R&D Systems, Minneapolis, USA and eBioscience, San Diego,
CA), according to the manufacturer’s protocol. The lowest
detection limit of the assay was 156.25 pg/mL for SOSMR
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and 78.125 pg/mL for sgp130. Serum levels of OSM were not
detected by the aforementioned methodology. The lowest
detection limit of the assay was 15.2 pg/mL. Therefore, serum
OSM levels were measured by western blot.

OSM measurement

Protein expression of OSM in the serum of patients was
performed by western blot.?' An aliquot of serum from each
patient was diluted 1:10 in MiliQ water, and the protein
quantification was determined by the BCA Protein Assay
kit according to the manufacturer’s instructions (Sigma-
Aldrich®). After absorbance analysis, 50ug of proteins were
electrophoresed on 10% polyacrylamide gel containing SDS
(SDS-PAGE) and transferred to nitrocellulose membrane
(GE Healthcare Life Sciences). Blocking of nonspecific sites
was performed by incubating the membrane with TBST-
BSA 5% at 4°C overnight. Membranes were incubated with
the Rabbit Oncostatin M (OSM) (ColorBurst®) monoclonal
antibody primary diluted 1:1000 in TBST-BSA 5% at 4 hours
TA. After, membranes were incubated with respective HRP-
conjugated secondary antibodies (1:5000). HRP-conjugated
immunolabelled proteins were detected by the enhanced
chemiluminescence method (ECL, GE Healthcare Life Sciences).

Statistical Analysis

Data were analyzed using GraphPad Prism (version 6.0, San
Diego, CA). The normality of the samples was verified with
the D’Agostino test, and continuous variables were expressed
as mean = standard deviation (SD) if normally distributed or
as medians [Interquartile Range [IQR] (25th—75th percentile)]
if not showing Gaussian distribution. The median was also
the criterion used to categorize the groups into higher and
lower serum levels of SOSMR and sgp130. The nonparametric
tested Kruskal-Wallis, followed by Brown-Forsythe post hoc
test, along with the Spearman’s correlation for continuous
variables, were used for the analysis of cytokines; the chi-

square test and Fisher’s exact for categorical variables. The
categorical variables were described through absolute and
relative frequencies.

Furthermore, one-way analysis of variance (ANOVA),
followed by Brown-Forsythe and Bartlett’s post hoc tests were
used to evaluate OSM protein expression by Western Blot.
Multivariate analysis was also performed to discern which
parameters had independent predictive values in relation to
serum levels of SOSMR, inferentially analyzed using Pearson’s
chi-square or Fisher’s exact test. The regression analysis model
used was logistic. P-values < 0.05 were considered to be
statistically significant.

Results

Serum levels of SOSMR and sgp130

The clinical manifestations of the participants are
summarized in Table 1. Patients with CCS and ACS had
significantly lower serum levels of SOSMR when compared
to the control group, as shown in Figure 1a. Additionally,
lower serum expression of sgp130 was detected in CCS and
ACS when compared to the control, as shown in Figure 1b.
No significant difference was detected in SOSMR and sgp130
serum levels between patients with CCS versus ACS.

Serum levels of SOSMR according to sex and age

Figure 2a reveals that male patients with ACS and CCS
had lower serum levels of SOSMR than women with the
same conditions. Further, higher serum levels of SOSMR were
detected in women with ACS when compared to CCS.

Among patients with ACS, age displayed a significant
positive correlation with serum levels of SOSMR, as shown
in Figure 2b. Correlation analysis was also performed on the
CCS and control groups, but there were no significant results
for either group [data not shown].
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Figure 1 - General distribution of the serum levels of SOSMR and sgp130 of the study population. A) Serum levels of SOSMR (soluble oncostatin M receptor)
in pg / mL in the control subjects (CT) and the groups chronic coronary syndrome (CCS) and acute coronary syndrome (ACS). B) Serum levels of sgp130
(soluble glycoprotein 130) in pg / mL in the CT and the groups chronic coronary syndrome (CCS) and acute coronary syndrome (ACS). ****p <0.0001 vs

control: Significant after analysis Kruskal-Wallis test.
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Figure 2 - General distribution of the serum levels of SOSMR by gender and age. A) Control subjects (CT) and the groups chronic coronary syndrome (CCS)
and acute coronary syndrome (ACS) distribution between men and women serum levels of pg / mL (soluble oncostatin M receptor) SOSMR. B) Correlation
between the levels of SOSMR (soluble oncostatin M receptor) in pg / mL and the age of ACS patients. ****p <0.0001 vs control: Significant after analysis

Kruskal-Wallis test; * p <0.05 after Spearman’s correlation.

Serum levels of OSM by western blot

The serum of 10 patients in each group was selected
according to the criteria of sample representativeness (mean
age of 60.5, 65.2, and 63.9 years in the CT, ACS, and CCS
groups, respectively). Figure 3 indicates enhanced expression
of OSM in ACS and CCS groups as compared to the control
group. There was no significant difference in serum OSM
levels between the ACS and CCS groups. Normalization for
constitutional protein was performed with albumin, stained
by the 0.01% Ponceau S technique,?? since the sample used
for the Western blot was whole blood.

Serum levels and clinical variables

The results indicate a significant association between serum
levels of SOSMR and patients with hypertension, dyslipidemia,
stroke, revascularization, acute myocardial infarction (AMI),
and smoker patients (Table 1 of Supplementary Material).

Looking at the side of medications, the use of statins,
antiplatelet agents, insulin, blockers of calcium channels
(BCCs), and antidiabetic drugs is positively associated
with serum levels of SOSMR (Table 2 of Supplementary
Material).

Table 2 shows that circulating serum levels of SOSMR were
independently associated with sex, age, hypertension, lack of
history of dyslipidemia and acute myocardial infarction, and
non-use of antiplatelet agents, and BBCs.

Discussion

The present study demonstrated not only diminished serum
expression of SOSMR but also enhanced concentrations of
serum OSM in patients with either CCS or ACS.

OSM appears in the heart following cardiac damage in
order to promote cell survival and tissue repair.?* In Hu et
al.’s (2017) study, OSM attenuated the remodeling of the left
ventricle and restored the density of mitochondrial ridges.® A
fragmented soluble form of the OSM receptor was identified
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Figure 3 - Protein expression of oncostatin M (OSM) among control
subjects (CT), patients with acute coronary syndrome (ACS), and patients
with chronic coronary syndrome (CCS) after normalization with albumin
stained by Ponceau S. **** p <0.0001 vs control: Significant after analysis
of variance (ANOVA,).

(i.e. SOSMR), which was responsible for an antagonist activity
in the OSM receptor.'®"

Furthermore, we detected serum expression of OSM
in CAD patients via western blot analysis. The absence
of detection via ELISA might appear similar in difference
in epitope recognition of the antibody used in this study
or OSM serum levels may be below the detection limit
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Table 2 - Logistic regression results for the percentage of
patients with low levels of SOSMR according to independent
variables with p <0.20 to be included in the analysis and p <0.20
to remain in the model

Bivariate Adjusted
Variable OR and . OR and T
95.0%c¢1 P 95.0%¢c P
Gender 0.026*
2.05 1.82
Men (1.09 a 3.89) (0.89a375 0102
Women 1.00 1.00
Age 0.091
Up to 60 1.68 2.28 "
years (0.92 a 3.09) (1.12 a 4.65) s
Over 60 1.00 1.00
years
Hypertension 0.041*
2.19 2.69 .
ves (1.02 2 4.64) (1.15a6.30) 0023
No 1.00 1.00
Dyslipidemia 0.013*
Yes 1.00 1.00
2.32 2.56 "
i (1.86 a 4.52) (1192551 0016
Acute
Myocardial 0.001*
Infarction
Yes 1.00 1.00
3.01 2.99 .
No (1.54 a 5.90) (1.4126.32) 0.004
Antiplatelet 0.005*
agent
Yes 1.00 1.00
2.46 2.56 "
i) (1.312 462) (12525625 0010
Blocker of calcium 0.028*
channels
Yes 1.00 1.00
3.15 413 .
No (1.08 29.19) (1.26 a 13.54) 0.019

* significance values (p-values <0.05).

of the ELISA. Of note, several other factors, including the
presence of soluble receptors and antagonistic receptors,
are also known to influence the quantification of cytokines
in serum.

On one hand, the literature suggests that OSM s a rare
cytokine (i.e., not a commonly expressed cytokine) in which
its elevated levels in the serum indicate tissue protection and
repair after heart diseases.?> One the other hand, Ikeda et al.’s
(2021) study suggested a positive association between OSM
serum levels and the development of stenosis.

The binding of OSM in the SOSMR requires the activation
of gp130 and results in the inhibition of OSM activity, signaling
involved in tissue repair after a heart injury."" In our study,
elevated levels of OSM were observed in patients with cardiac
injury when compared to controls, whereas decreased levels
of SOSMR and sGP130 were observed in the same group of
patients. The control group showed no heart injury or tissue
damage that would endogenously raise mechanisms of repair,
such as the enhancement of OSM expression as observed in the
ACS and CCS groups. Thus, our results suggest that the increased
expression of OSM in patients with ACS and CCS may indicate
an important role in the pathophysiological mechanism of cardiac
injury. However, further studies on the follow-up of disease
evolution and serum expression of OSM/sSOSMR/sGP130 should
be performed to clarify the hypothesis of tissue damage or repair.

In spite of the data that OSM might promote OR
expression,'? few attempts have been made to explore such
a signaling.?® One hypothesis leads the way to the binding of
SOSMR in OSM (i.e., OSMRB), which might interrupt OSM
activation. Blocking OSM signaling requires the action of
sgp130. In fact, in the present study, we observed that CAD
patients also have low levels of sgp130 when compared to
the control group.

However, in the literature the association between sgp130
levels and cardiovascular diseases is controversial. A study
of an elderly population with heart failure has shown that
increased levels of sGP130 are related to cardiovascular
mortality.?® In addition, high sGP130 levels predict poor
prognosis in patients with a history of myocardial infarction.?”
On the other hand, case-control research based on a much
larger population has proposed that high sGP130 levels
have protective effects against the occurrence of myocardial
infarction.? A serological study has indicated that both patients
with CAD in an unstable condition have significantly declined
levels of endogenous sgp130. Furthermore, a recent study
has demonstrated that sgp130 levels were significantly lower
in patients with unstable or progressive CAD.?* Zhou et al.’s
(2020) study also found that the sGP130 level of 136.01 ng/mL
was an effective cut-off point to predict CAD.* Likewise, we
also suggested that sgp130 levels could be useful biomarkers
for CAD identification. A positive correlation was observed
between serum levels of OSM and the presence of patients
with CAD, corroborating lkeda et al.’s (2021) study.

High levels of OSM among patients with CAD may raise
compensatory mechanisms for cell survival.*' In Wahl et
al.’s (2001) study, OSM balances inflammatory responses,
suppressing inflammation, in murine models of chronic
inflammatory diseases, including rheumatoid arthritis and
multiple sclerosis.?* Our results also indicate that age correlates
with serum levels of SOSMR. Hartel et al.’s (2005) study
showed otherwise. They observed that the levels of cytokines,
such as TNF, INF-y, and IL-2, increase progressively with
age.*> Our studies suggested that the lower the expression
of OSM in elderly patients, the less the probability of CAD
development; therefore, OSM might enhance protection in
such a population. On the contrary, the literature has revealed
that the severity of CAD increases with age, which has been
attributed to the higher prevalence of the physical obstruction
of the coronary arteries caused by atherosclerosis.?*3
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Regarding the sex of patients, the results suggest that
males have lower serum levels of SOSMR than females. Past
studies have shown that the presence of estrogen during
the fertile period prolongs the onset of atherosclerotic
disease in females.>**” A clinical study by Women's Ischemia
Syndrome Evaluation in 2003 revealed that young women
with endogenous estrogen deficiency have a sevenfold
greater risk of developing atherosclerosis.*® In the absence of
estrogen’s cardioprotective benefit, men presumably require
the activation of the OSM pathway in compensation.

Our study presented some limitations, including a small
number of samples, and the heterogeneity of the type of
medication used by the participants. Furthermore, it would
be interesting to associate SOSMR and sgp130 with classical
markers of tissue damage and lipid metabolism involved
in coronary angiography. In summary, a Central Illustration
to clarify ideas, is presented below with the main results
of this article.

Conclusions

Our data suggest that increased serum levels of OSM and
decreased levels of SOSMR and sGP130 in patients with cardiac
injury may play an important role in the pathophysiological
mechanism of the disease. Furthermore, lower levels of SOSMR
were associated with gender, age, hypertension, and the use
of medications. Additional studies about the follow-up of
disease outcome and OSM/sOSMR/sGP130 serum expression
with an enhanced number of patients, controlled therapy, and
association with biomarkers of tissue damage or repair must
be conducted to strengthen our hypothesis.

Acknowledgements

This work was supported by the Conselho Nacional de
Desenvolvimento Cientifico e Tecnolégico (CNPq); Fundagao
de Amparo a Ciéncia e Tecnologia do Estado de Pernambuco
(FACEPE) and Instituto Nacional de Ciéncia e Tecnologia para
Inovagao Farmacéutica (INCT-if).

References

1. Oliveira GMM, Brant LCC, Polanczyk CA, Malta DC, Biolo A, Nascimento
BR, et al. Cardiovascular Statistics - Brazil 2021. Arq Bras Cardiol.
2022;118(1):115-373. doi: 10.36660/abc.20211012.

2. Jurisch D, Laufs U. Chronic Coronary Syndrome: New Classification of
Stable Coronary Artery Disease. Internist. 2021;62(1):47-57. doi: 10.1007/
s00108-020-00910-0.

3. Bhatt DL, Lopes RD, Harrington RA. Diagnosis and Treatment of Acute
Coronary Syndromes: A Review. JAMA. 2022;327(7):662-75. doi: 10.1001/
jama.2022.0358.

4. KubinT, Poling), Kostin S, Gajawada P, Hein S, Rees W, et al. Oncostatin
M is a Major Mediator of Cardiomyocyte Dedifferentiation and
Remodeling. Cell Stem Cell. 2011;9(5):420-32. doi: 10.1016/j.
stem.2011.08.013.

5. Martinez GJ, Celermajer DS, Patel S. The NLRP3 Inflammasome and
the Emerging Role of Colchicine to Inhibit Atherosclerosis-Associated
Inflammation. Atherosclerosis. 2018;269:262-71. doi: 10.1016/j.
atherosclerosis.2017.12.027.

Arq Bras Cardiol. 2023; 120(4):e20220326

Author Contributions

Conception and design of the research: Carvalho V,
Oliveira P, Régo M, Oliveira D, Pitta M; Acquisition of data:
Carvalho V, Rosa M, Oliveira D, Pereira M; Analysis and
interpretation of the data: Carvalho V, Oliveira P, Régo M, Rosa
M, Oliveira D, Pereira M, Pitta M; Statistical analysis: Carvalho
V, Albuquerque APB; Obtaining financing: Carvalho V, Pitta
M; Writing of the manuscript: Carvalho V, Albuquerque APB,
Pereira M; Critical revision of the manuscript for important
intellectual content: Oliveira P Albuquerque APB, Régo M,
Rosa M, Oliveira D, Pitta M.

Potential conflict of interest

No potential conflict of interest relevant to this article was
reported.

Sources of funding

There were no external funding sources for this study.

Study association

This article is part of the thesis of master submitted by
Vanessa Mylenna Floréncio de Carvalho, from Universidade
Federal de Pernambuco.

Ethics approval and consent to participate

This study was approved by the Ethics Committee of the
Universidade Federal de Pernambuco — CEP UFPE under the
protocol number 3.585.389. All the procedures in this study
were in accordance with the 1975 Helsinki Declaration,
updated in 2013. Informed consent was obtained from all
participants included in the study.

6. HuJ, ZhangL, Zhao Z, Zhang M, Lin J, Wang J, et al. OSM Mitigates
Post-Infarction Cardiac Remodeling and Dysfunction By up-Regulating
Autophagy Through Mst1 Suppression. Biochim Biophys Acta Mol Basis Dis.
2017;1863(8):1951-61. doi: 10.1016/j.bbadis.2016.11.004.

7. van Keulen D, Pouwer MG, Pasterkamp G, van Gool AJ, Gelpke MDS,
Princen HMG, et al. Inflammatory Cytokine Oncostatin M Induces
Endothelial Activation in Macro- and Microvascular Endothelial Cells and
in APOE*3Leiden.CETP mice. PLoS One. 2018;13(10):e0204911. doi:
10.1371/journal.pone.0204911.

8. ZhangX, LiJ, Qin}J), Cheng WL, Zhu X, Gong FH, et al. Oncostatin M
Receptor B Deficiency Attenuates Atherogenesis by Inhibiting JAK2/STAT3
Signalingin Macrophages. J Lipid Res. 2017;58(5):895-906. doi: 10.1194/
jirM074112.

9. Stawski L, Trojanowska M. Oncostatin M and its Role in Fibrosis. Connect
Tissue Res. 2019;60(1):40-9. doi: 10.1080/03008207.2018.1500558.

10. Verstockt S, Verstockt B, Vermeire S. Oncostatin M as a New
Diagnostic, Prognostic and Therapeutic Target in Inflammatory Bowel



Carvalho et al.
Levels of sSOSMR and sgp130 in Patients with CAD

Original Article

20.

21.

22.

23.

24.

Disease (IBD). Expert Opin Ther Targets. 2019;23(11):943-54. doi:
10.1080/14728222.2019.1677608.

. West NR, Owens BMJ, Hegazy AN. The Oncostatin M-Stromal Cell Axis in

Health and Disease. Scand ) Immunol. 2018;88(3):e12694. doi: 10.1111/
§ji.12694.

. Caffarel MM, Coleman N. Oncostatin M Receptor is a Novel Therapeutic

Targetin Cervical Squamous Cell Carcinoma. J Pathol. 2014;232(4):386-90.
doi: 10.1002/path.4305.

. Diveu C, Venereau E, Froger J, Ravon E, Grimaud L, Rousseau F, et al.

Molecular and Functional Characterization of a Soluble form of Oncostatin
M/Interleukin-31 Shared Receptor. ] Biol Chem. 2006;281(48):36673-82.
doi: 10.1074/jbc.M607005200.

. Kausar T, Sharma R, Hasan MR, Saraya A, Chattopadhyay TK, Gupta SD,

etal. Overexpression of a Splice Variant of Oncostatin M Receptor Beta in
Human Esophageal Squamous Carcinoma. Cell Oncol. 2011;34(3):177-87.
doi: 10.1007/513402-011-0011-2.

. CuiY, Dai W, Li Y. Circulating Levels of Sgp130 and Sex Hormones in

Male Patients with Coronary Atherosclerotic Disease. Atherosclerosis.
2017;266:151-7. doi: 10.1016/j.atherosclerosis.2017.09.002.

. Diamant M, Rieneck K, Mechti N, Zhang XG, Svenson M, Bendtzen K, et

al. Cloning and Expression of an Alternatively Spliced mRNA Encoding a
Soluble form of the Human Interleukin-6 Signal Transducer Gp130. FEBS
Lett. 1997;412(2):379-84. doi: 10.1016/s0014-5793(97)00750-3.

. Sherwin JR, Smith SK, Wilson A, Sharkey AM. Soluble Gp130 is Up-

Regulated in the Implantation Window and Shows Altered Secretion in
Patients with Primary Unexplained Infertility. J Clin Endocrinol Metab.
2002;87(8):3953-60. doi: 10.1210/jcem.87.8.8766.

. Nowell MA, Richards PJ, Horiuchi S, Yamamoto N, Rose-John S, Topley N,

etal. Soluble IL-6 Receptor Governs IL-6 Activity in Experimental Arthritis:
Blockade of Arthritis Severity by Soluble Glycoprotein 130. J Immunol.
2003;171(6):3202-9. doi: 10.4049/jimmunol.171.6.3202.

. Tsantikos E, Maxwell M), Putoczki T, Ernst M, Rose-John S, Tarlinton DM,

etal. Interleukin-6 Trans-Signaling Exacerbates Inflammation and Renal
Pathology in Lupus-Prone Mice. Arthritis Rheum. 2013;65(10):2691-702.
doi: 10.1002/art.38061.

LiX, Zhang X, Wei L, Xia Y, Guo X. Relationship between Serum Oncostatin
M Levels and Degree of Coronary Stenosis in Patients with Coronary Artery
Disease. Clin Lab. 2014;60(1):113-8. doi: 10.7754/clin.lab.2013.121245.

Wang P, Burikhanov R, Jayswal R, Weiss HL, Arnold SM, Villano JL, et al.
Neoadjuvant Administration of Hydroxychloroquine in a Phase 1 Clinical
Trial Induced Plasma Par-4 Levels and Apoptosis in Diverse Tumors. Genes
Cancer. 2018;9(5-6):190-7. doi: 10.18632/genesandcancer.181.

Sander H, Wallace S, Plouse R, Tiwari S, Gomes AV. Ponceau S Waste:
Ponceau S Staining for Total Protein Normalization. Anal Biochem.
2019;575:44-53. doi: 10.1016/j.ab.2019.03.010.

Poling J, Gajawada P, Richter M, Lérchner H, Polyakova V, Kostin S,
et al. Therapeutic Targeting of the Oncostatin M Receptor-[] Prevents
Inflammatory Heart Failure. Basic Res Cardiol. 2014;109(1):396. doi:
10.1007/s00395-013-0396-3.

Dantas AT, Almeida AR, Sampaio MCPD, Cordeiro MF, Oliveira PSS, Mariz
HA, etal. Different Profile of Cytokine Production in Patients with Systemic
Sclerosis and Association with Clinical Manifestations. Immunol Lett.
2018;198:12-16.doi: 10.1016/j.imlet.2018.03.011.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Hermanns HM. Oncostatin M and Interleukin-31: Cytokines, Receptors,
Signal Transduction and Physiology. Cytokine Growth Factor Rev.
2015;26(5):545-58. doi: 10.1016/j.cytogfr.2015.07.006.

Askevold ET, Nymo S, Ueland T, Gravning J, Wergeland R, Kjekshus J, et
al. Soluble Glycoprotein 130 Predicts Fatal Outcomes in Chronic Heart
Failure: Analysis from the Controlled Rosuvastatin Multinational Trial in
Heart Failure (CORONA). Circ Heart Fail. 2013;6(1):91-8. doi: 10.1161/
CIRCHEARTFAILURE.112.972653.

Ritschel VN, Seljeflot I, Arnesen H, Halvorsen S, Eritsland J, Fagerland
MW, et al. Circulating Levels of IL-6 Receptor and gp130 and Long-Term
Clinical Outcomes in ST-Elevation Myocardial Infarction. ] Am Heart Assoc.
2016;5(6):€003014. doi: 10.1161/JAHA.115.003014.

Veldsquez IM, Golabkesh Z, Kéllberg H, Leander K, Faire U, Gigante
B. Circulating Levels of Interleukin 6 Soluble Receptor and its Natural
Antagonist, Sgp130, and the Risk of Myocardial Infarction. Atherosclerosis.
2015;240(2):477-81. doi: 10.1016/j.atherosclerosis.2015.04.014.

Korotaeva AA, Samoilova EV, Chepurnova DA, Zhitareva IV, Shuvalova YA,
Prokazova NV. Soluble Glycoprotein 130 is Inversely Related to Severity
of Coronary Atherosclerosis. Biomarkers. 2018;23(6):527-32. doi:
10.1080/1354750X.2018.1458151.

Zhou M, Dai W, Cui Y, Liu H, Li Y. Associations between the IL-6-
Neutralizing sIL-6R-sgp130 Buffer System and Coronary Artery Disease in
Postmenopausal Women. Ann Transl Med. 2020;8(6):379. doi: 10.21037/
atm.2020.02.27.

lkeda S, Sato K, Takeda M, Miki K, Aizawa K, Takada T, et al. Oncostatin M is
aNovel Biomarker for Coronary Artery Disease - A Possibility as a Screening
Tool of Silent Myocardial Ischemia for Diabetes Mellitus. Int ] Cardiol Heart
Vasc. 2021;35:100829. doi: 10.101 6/j.ijcha.2021 .100829.

Wahl AF, Wallace PM. Oncostatin M in the Anti-Inflammatory Response.
Ann Rheum Dis. 2001;60 Suppl 3(Suppl 3):iii75-80. doi: 10.1136/
ard.60.90003.iii75.

Hartel C, Adam N, Strunk T, Temming P, Miiller-Steinhardt M, Schultz C.
Cytokine Responses Correlate Differentially with Age in Infancy and Early
Childhood. Clin Exp Immunol. 2005;142(3):446-53. doi: 10.1111/j.1365-
2249.2005.02928.x.

Madhavan MV, Gersh BJ, Alexander KP, Granger CB, Stone GW.
Coronary Artery Disease in Patients =80 Years of Age. ] Am Coll Cardiol.
2018;71(18):2015-40. doi: 10.1016/j.jacc.2017.12.068..

Shah M, Sikkel MB. Coronary Artery Disease and Age: Beyond
Atherosclerosis. ] Physiol. 2013;591(23):5807-8. doi: 10.1113/
jphysiol.2013.263400.

Maas AH, Appelman YE. Gender Differences in Coronary Heart Disease.
Neth Heart ). 2010;18(12):598-602. doi: 10.1007/512471-010-0841-y.

lorga A, Cunningham CM, Moazeni S, Ruffenach G, Umar S, Eghbali M.
The Protective Role of Estrogen and Estrogen Receptors in Cardiovascular
Disease and the Controversial Use of Estrogen Therapy. Biol Sex Differ.
2017;8(1):33. doi: 10.1186/s13293-017-0152-8.

Merz CNB, Johnson BD, Sharaf BL, Bittner V, Berga SL, Braunstein GD, et al.
Hypoestrogenemia of Hypothalamic Origin and Coronary Artery Disease in
Premenopausal Women: A Report from the NHLBI-Sponsored WISE Study. ]
Am Coll Cardiol. 2003;41(3):413-9. doi: 10.1016/50735-1097(02)02763-8.

*Supplemental Materials

For additional information, please click here.

m' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2023; 120(4):e20220326


http://abccardiol.org/supplementary-material/2023/12004/2022-0326_AO_Supplementary Material.pdf

