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BoseaHo

MounTtyBaHU KONErU,

Mmam 4ecT Bo 0BOj Bpoj Ha eN1eKTPOHCKOTO CNMCAaHME 3a KapAMOBaCcKy/lapHa
MeanunHa aa ro Hajasam podecopoT Puanno Kpea, Kako YpeaHuk Ha European
Heart Journal, koe e opuumnjanHo cnucaHme Ha EBponckoTo 3apykeHne no
Kapguonoruja. Kpea, Koj nocheaHMoT nepmos OCBEH ypeayBakbe Ha 0BOj
NPECTUKEH XYPHaAA MMa 3a Uen eayumpare Ha maagute Kapanoao3m BO HaCOKa Ha
nUWyBake N 06jaByBatbe Ha Hay4YHU TPYAOBU, OArOBOPU HA MOjaTa MOKaHa U ro
MCNpPaTU TEMATCKUOT PEBUjANIEH TPYA, CO HAacnoB KaKo ga ce Hanuwe TpyA.

Bo BTOpMOT Aen mecToTo ro Hajae 6asunyeH Tpya Bo obaacTta Ha
KapAMOBaCKynapHaTa MeanLUMHA 04 Kosera KapaAuonor o4 CTPaHCTBO, KOj npeaaBsa
NaTo/I0WKa $M31M0a0rnja, a Koj ja NOMMHA NO3UTMBHATA peLeH3mnja. Co oBOj TpyAa,
NPaKTUYHO CMMCAHMETO Ce OTBapa 3a Ucnpakare 1 Ha TpyaoBM of, 6a3mnyHaTa
MegunLUUHa.

Mwu ocTaHyBa Aa Bu nocakam Bam 1 Ha BawunTte cemejcTBa CpeKHU NPETCTOjHM
BennraeHckn n PamagaHcKu npasHuum.

Mpod. a-p MapwujaH bowescku, FESC
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PeBujaneH npukas

U3BaaoK

OBOj peBujaneH HaTNUC MMa 3a LeN Aa NOHYAM NPAKTUYHM COBETU 32 KOHLENTOT Ha
NCTPaXKyBaHETO, CTU/IOT Ha NULLYBake U BOObMYaeHMTE CTanumLM BO NPOLECOT Ha
objaByBate. HameHeT e ga rm oxpabpu mnaante Kapamoaiosm Bo NPUAOHECOT BO
Hay4yHaTa AnTepaTtypa.

Introduction

Writing a scientific paper is essential for cardiologists aiming to contribute to the
body of knowledge within their field. Whether publishing original research, case
studies or review articles, effective writing is critical in communicating complex ideas
clearly and persuasively. The process can be daunting, but by following a structured
approach, researchers can effectively navigate the stages of manuscript preparation,
achieving high-ranking journals with a wide resonance for their research. This review
article aims to offer practical advice on research conceptualization, writing style, and
common pitfalls in the publication process, empowering young cardiologists to
contribute meaningfully to the scientific literature.

Why publish a research paper

Publishing a scientific paper is essential for researchers as it allows them to share
their findings, contribute to the advancement of knowledge, and engage with the
scientific community. For cardiologists, publishing is also a way to provide insights
into clinical practice and ultimately improve patient care. Moreover, publication
increases visibility and fosters collaboration with peers and institutions, expanding
the impact of the research.

One key metric that evaluates a researcher’s performance is the h-index. The h-
index is a quantitative measure that reflects both the number of publications a
researcher has and the number of citations these papers receive. A high h-index
suggests that the researcher has produced a body of work that has been widely
recognized and cited by other researchers in the field. For cardiologists, achieving a
higher h-index can enhance their professional reputation, increase opportunities
for research funding, and improve their chances of securing academic positions.
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How to write a research paper

Formulating a research question

The first step in writing a scientific paper is choosing a relevant and novel topic. The
scope of potential subjects is vast, ranging from basic science to clinical studies. The
selected topic should align with your expertise, and be achievable within practical
and ethical constraints, while also filling a gap in current knowledge. A research topic
should not only be novel but can also address existing controversies in literature.
Once the topic is decided, crafting a precise research question will guide the design
and structure of your paper.

Study design selection and methodology

The methodology section is one of the most critical parts of writing a scientific paper.
It includes the choice of study design, which will depend on the research question
and the available resources. Study designs in cardiovascular research include
randomized controlled trials (RCTs), cohort studies, case-control studies, and
systematic reviews. RCTs are considered the gold standard for evaluating clinical
interventions due to their ability to minimize bias and establish causality, whereas
observational studies are valuable for examining associations in real-world settings,
particularly when randomization is impractical. Determining an appropriate sample
size through statistical power analysis is essential to detect clinically meaningful
effects while balancing resource use. Equally important is the transparent and
detailed description of data collection and analysis procedures.

Structure and content of a scientific paper

A scientific paper follows a structured format, usually organized into the following
sections: Title, Abstract, Introduction, Methods, Results, Discussion, and Conclusion.
Title

The title of a research paper should be clear, concise, and accurately reflect the
study’s focus while capturing readers' attention and interest.

Abstract

The abstract is the first part of your paper that readers will see. As such, it must offer

a succinct yet comprehensive summary of the study, allowing readers to quickly
grasp its purpose, methods, key findings, and clinical implications.
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Introduction

The introduction sets the foundation by providing background and context for the
research. It gives an overview of the existing literature, summarizes relevant studies,
and highlights gaps or controversies that justify the study. It concludes with a clear
statement of the study's objective, outlining the specific aim and direction of the
research.

Methods

The methods section details how the research was conducted. This section must
clearly describe the study design, participant selection, and data collection. It should
also address the statistical analysis methodology, discuss the chosen tests for
evaluating relationships, comparing groups, or testing hypotheses, and define the
criteria for statistical significance. This transparency allows readers to assess the
reliability and robustness of the study’s results.

Results

The results section presents the main findings of the study, which should be
explained with clarity in a logical, coherent order. To facilitate the understanding of
complex data, the use of visual aids such as tables and figures is highly
recommended. In addition to presenting raw data, it is essential to report the
statistical measures that underpin the findings, including p-values, confidence
intervals, and effect sizes. These measures enable readers to evaluate the reliability
and robustness of the results.

Discussion

The discussion section interprets and contextualizes the study’s findings within
existing literature, addresses the strengths and limitations of the study, and
highlights the potential clinical implications to improve patients’ outcomes.

Conclusion

The conclusion briefly summarizes the study’s main findings, highlighting their

clinical relevance and potential impact on cardiovascular care. It also suggests
directions for future research, particularly where new questions or uncertainties have
emerged.
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Choosing the right journal

Selecting an appropriate journal is crucial for the successful publication of your
manuscript. Researchers should target journals that align with the scope of their
research and reach the intended audience that can benefit from or build upon their
findings. Before submitting a manuscript, the author may consider if there are
upcoming conferences that make the paper timely. Another key factor to consider is
the journal's impact factor, which can indicate the reach and influence of the
publication within the scientific community. Higher-impact journals generally have
wider circulation and greater citation potential, thus enhancing the visibility and
recognition of research work. Finally, authors should always review the submission
guidelines for specific requirements regarding manuscript formatting, word limits,
and referencing style of the journal to ensure compliance and avoid delays in the
submission process.

Revising and Refining the Paper

Writing the first draft of a scientific paper marks the beginning of a lengthy process.
Once the draft is complete, it’s essential to engage in revisions to refine the
manuscript and enhance its clarity, precision, and overall impact. Revising a paper is
a critical step that ensures the research is communicated effectively to the target
audience, with attention to detail that improves readability and scientific rigor.
Ensuring clarity is crucial during manuscript revision. To achieve this, authors should
employ direct, concise language that remains scientifically accurate but avoids
excessive jargon. Peer review constitutes another vital component, as feedback
from colleagues, mentors, or domain experts often improves the structure,
argumentation, and overall readability of the research.

Conclusions

In conclusion, writing a scientific paper is essential for cardiologists and researchers
aiming to make a meaningful contribution to cardiovascular medicine. A well-
structured manuscript, careful journal selection, and thorough revision process
ensure effective communication and impact. Publishing research advances clinical
practice, improves patient care, and fosters professional growth, leaving a lasting
influence on the field.
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Summary

Obstructive sleep apnea (OSA) syndrome is the most common organic sleep disorder
that can induce multi-organ dysfunctions. The developed hypoxia in the course of the
disease leads to oxidative stress and inflammation, with subsequent vascular damage
that is at the base of the development of different cardiovascular complications.

The polysomnography (PSG) test, as a gold standard for the diagnosis of OSA syndrome,
is not always available and applicable, which requires searching for other approaches
for supporting the diagnosis and predicting the severity of OSA. Considering the
anti-inflammatory properties of adropin, its importance for the maintenance of
endothelial homeostasis and that hypoxia is a factor for inflammation and endothelial
dysfunction in OSA patients, a relationship between adropin levels and OSA could be
supposed.

Key words: Sleep apnea, cardiovascular complications, endothelial dysfunction, adropin

U3BapoK

CMHAPOMOT Ha ONCTPYKTMBHA HOKHa anHeja (OSA) e HajyecToTO OpraHCKO HapyLyBakbe
Ha CMMEHETO KOEe MOXKe Aa Npean3BuKa ANchyHKUMN Ha NOBEKe opraHu. PasBmneHara
XMMOKCKja BO TEKOT Ha bonecta AoBeAyBa 40 OKCUAATMBEH CTPEC U BOCMaNeHUe, Co
nocaefo0BaTe/IHO BAaCKY/TapPHO OWTEeTyBake KOe e BO OCHOBATa Ha Pa3BOjoOT Ha Pas/INyHMU
KapAnOoBaCKy/apHM KoMNanKaumun. TectoT 3a nonmcomHorpaduja (PSG), kako 3nateH
cTaHAapA 3a agnjarHo3a Ha OSA cMHApPOM, He e ceKorall AocTaneH U NpUMeHAMB, WTo Hbapa
npebapyBare Ha Apyrn NPUCTanu 3a NoAApPLKA Ha AMjarHo3aTa v npeaBnayBare Ha
TexknHata Ha OSA. Co orneg Ha aHTUMHGNAAMATOPHUTE CBOjCTBA HA a4 POMNMUHOT,
HerosaTa Ba*KHOCT 3a O4PXyBaHe Ha eHAoTe/IHaTa XOMeOoCTa3a M AeKa XMMNOoKcuKjaTa e
$aKTOp 3a BOCNasieHMe U eHaoTennjanHa agncPyHKUmMja Kaj naumeHTn co OSA, moxe aa
Ce NPEeTnocTaBn BPCKa NomMery HMBoaTa Ha aaponuH 1 OSA

Kny4Hu 36oposu: Sleep apnea, KapAnoBacKyNapHM KOMNAKKALMK, eHaoTeNnHa aucdyHKLMja,
aZlponuH
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OSA syndrome and its prevalence

Obstructive sleep apnea (OSA) is a chronic respiratory disease and is considered

the most common organic sleep disorder that affects the quality of sleep and health
of more than 100 million people of the adult population worldwide. It occurs with
repeated pauses in breathing during sleep, alternating with loud snoring [1, 2, 3].
OSA syndrome is characterized by repeated series (lasting more than 10 s and a
desaturation > 4% ) of total absence (apneas) or reductions of respiratory flow of
more than 50% (hypopneas) during sleep due to obstruction of the upper respiratory
tract [3, 4]. The interruption of breathing puts the organism in conditions of oxygen
starvation and hypoxia. This increases the number of awakenings during the night
and leads to insufficient sleep with subsequent excessive daytime sleepiness,
reduced work capacity, and disorders in memory, attention, and concentration. As a
consequence, all organs and systems are affected: primarily the cardiovascular and
endocrine ones. Obesity and male gender appear to be the strongest risk factors for
OSA [5].

Pathophysiology of OSA

The pathophysiological mechanisms of OSA are complex: due to partial or complete
obstruction of the upper airway during sleep, the airflow in the lungs is obstructed
and this leads to apnea, hypopnea and/or increased respiratory effort. The
developed hypoxia in the course of the disease leads to oxidative stress, activation
of the sympathetic part of the autonomic nervous system and inflammation [6].

OSA and elevated sympathetic activity

Patients with OSA syndrome are characterized by dysfunction of autonomic
cardiovascular regulation both at night and during the day. They have high
sympathetic activity when awakening and increased arterial pressure and
sympathetic tone during sleep. During episodes of apnea, there is an increase in
efferent sympathetic nerve activity. Hypoxia itself also leads to a disturbance in
energy processes in cardiomyocytes and a decrease in heart contractility.
Consequently, the sympathetic nervous system is activated, which increases heart
rate and provokes peripheral vasoconstriction, further increasing left ventricular
preload [7]. The stimulated sympathetic activity is provoked by the chemoreflex
stimulation due to a drop in partial oxygen pressure in the arterial blood and
hypercapnia during the apnea episode and is one of the main factors responsible for
the increase in arterial pressure and heart rate, which accompanies the recovery of
ventilation after each apneic episode.

11
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Oxidative stress and inflammation in OSA

Transient hypoxia during apneic/hypopneic cycles in patients with OSA was
considered a factor that provokes an excessive formation of reactive oxygen species
(ROS). The developed oxidative stress (OS) leads to disorders in DNA, proteins,
lipids and overall cell structure, as well as to systemic inflammation and apoptosis [8,
9]. Studies with animal models of OSA confirm elevated OS biomarkers: parameters
of lipid peroxidation, antioxidant enzyme levels and free oxygen radicals producing
enzymes [10, 11].

In addition, the intermittent hypoxia and the accumulation of ROS in OSA stimulate
the production of proinflammatory factors, like C-reactive protein (CRP), tumor
necrosis factor (TNF) and some interleukins, thus further exacerbating the severity
of the disease [12].

Cardiovascular risk in patients with OSA syndrome

Recently, lots of studies have reported the association between OSA and various
cardiovascular disorders (such as hypertension, myocardial infarction, etc.), thus
presenting the importance of OSA syndrome for the cardiovascular risk [13]. In a 4-
year study [14], our team diagnosed OSA syndrome in 106 patients using a
polygraph test at home (SOMNO check Cardio, Loewenstein medical, Germany): a
multi-channel device measuring respiratory flow, snoring, saturation, pulse rate,
plethysmography, and pulse wave analysis ( Fig 1). A large number of these OSA
syndrome patients were polymorbid with concomitant cardiovascular diseases
(Fig.2). The significance of vascular lesions has been confirmed in the pathogenesis
of multiple cardiovascular and cerebrovascular complications in OSA [15].
Endothelial dysfunction is also a feature of patients with OSA, from studies
examining forearm blood flow, intima-media thickness, carotid-femoral pulse wave
velocity, number of circulating progenitor endothelial cells, and vascular endothelial
growth factor. As this disorder is associated with a transient decrease in oxygen
saturation at night, endothelin (ET-1) is a potent vasoconstrictor, released in
response to hypoxia [1, 14, 15].

The polysomnography (PSG) test is accepted as a gold standard for the diagnosis of
OSA syndrome. With the help of PSG, numerous parameters are monitored and
recorded during sleep. However, one of the biggest disadvantages of this method is
that it requires the use of complex equipment and an overnight stay in a specialized
laboratory, where the sleeping conditions are different from those in the patient’s
home. Therefore, the results of the PSG test often show the current state for a
particular night only and do not always correspond with the true condition of the
patient [9, 14].

In search of supporting the diagnosis of OSA syndrome and the associated
cardiometabolic complications, a variety of biomarkers have been studied. Some
authors present in their research several parameters of inflammation that show a
correlation with the severity of OSA. The majority of researchers suggest reliable
indicators related to oxidative stress, while others - some cardiovascular biomarkers
like natriuretic peptides [8, 9, 12, 16]. It could be supposed that when PSG is not
available, these parameters and clinical data would be helpful in the diagnosis of the
disease and prediction of its severity.

12
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Adropin

Adropin was identified in 2008 by Kumar et al. in a study of gene expressions in
melanocortin-3 receptor-deficient mice [17]. Secreted adropin is a peptide that
consists of 43 amino acids with an identical sequence in rats, mice, pigs and

humans [18]. The gene that encodes adropin is an energy homeostasis-related gene
(Encho) that is predominantly expressed in the brain and liver but is also detected in
many other tissues like the heart, lungs, kidneys, etc. [18, 19]. Nowadays, there is
enough evidence indicating that adropin production and secretion are nutrition-
dependent, revealing the role of the peptide in glucose and lipid metabolism and its
connection to obesity and diabetes. However, new findings show that adropin plays
a role in many other processes in the body, incl. cardiovascular functions, especially
that of endothelium [18, 19]. Several studies reveal an association between adropin
and cardiovascular diseases, indicating lower serum adropin levels in patients
suffering from coronary artery disease, atrial fibrillation, hypertension and
atherosclerosis. Probably downregulation of adropin levels in these conditions could
serve as a potential marker for early diagnosis and the prognosis for possible
cardiovascular complications [19, 20].

It has been proven that adropin administration improves heart function and coronary
flow and has a protective effect on endothelial cells [21, 22]. A study with rats on a
high-fat diet low dose of adropin reduced hyperlipidemia and decreased mRNA
expression of pro-inflammatory cytokines, showing that this peptide could play an
anti-inflammatory role in many organs including heart and vessels [23]. It was shown
that adropin could modulate the anti-atherosclerosis process by inhibiting TNFa-
induced adhesion molecules of endothelial cells, suggesting that adropin is involved
in controlling the functions of endothelial cells [18]. By stimulating the expression of
endothelial nitric oxide (NO) synthase, responsible for the production of vascular NO
in the endothelium, adropin exerts a protective role in maintaining endothelial
homeostasis [20].

Adropin and OSA syndrome

Considering the anti-inflammatory properties of adropin, its importance for the
maintenance of endothelial homeostasis and that hypoxia is a factor for inflammation
and endothelial dysfunction in OSA patients, a relationship between adropin levels
and OSA could be supposed (Fig.3). Unfortunately, research done in this direction is
still scarce.

A study by Bozic et al. 2018 [24], performed on 50 adult male patients with OSA,
reported a significant correlation between adropin plasma levels and parameters of
inflammation and data from the PSG test. Since the decrease in adropin levels was
dependent on the severity of OSA, the authors suggest that adropin could play a role
in the pathophysiology of the disease and peptide levels could serve as a predictor
for OSA intensity. Chelikhisar et al. 2020 have found that adropin changes
proportionally depending on OSA status, with adropin levels determined to be
elevated in moderate or severe OSA patients [19]. A strong correlation between
adropin and parameters of endothelial dysfunction (ET-1, NO) in OSA syndrome was
found by Fan et al. [25]. The authors report more reduced adropin levels in OSA
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patients who had endothelial dysfunction in comparison to those OSA patients
without that vascular damage. A study by Kong and Liu [13] concerning vascular
adhesion protein-1 and adropin levels in 50 male patients with PSG proven OSA
reveals that the most elevated markers of inflammation (IL-6, TNF-a, and high
sensitive CRP) were in patients with severe OSA, accompanied by the most
significant drop in plasma levels of adropin, respectively.

Conclusions

Based on the current data, it could be assumed that circulating adropin levels may
be used as a biomarker in predicting endothelial dysfunction in OSA syndrome
patients before the clinical manifestation of cardiovascular complications. Yet, more
studies will need to be performed to reveal the cardiovascular risk of OSA syndrome
and the possible relation with adropin levels.
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Figure 1. Multi-channel polygraph test (SOMNO check Cardio, 6s orH gaTa):
device measuring respiratory flow, snoring, saturation, pulse rate, plethysmography,
and pulse wave analysis.

14



OpurnHaneH Tpya,

80

schemic ear Atrial

Hypertension :
heart disease failure fibrillation

Figure 2. Concomitant cardiovascular diseases in a 4-year study study among 82
patients diagnosed with OSA syndrome4

= X = el ~ 5
~ e [ Cardiovascular health ]
= Inflammation and oxidative stl'e%{____l'—'—'—t“
- il i S~ high l

-~ .

| " - '---.__M_J/' -_""‘--,______'! S
v" Endothelial dysfunction

Admpm

low

v Cell lesions
l v’ Improvement of cardiac function

v" Protection of endothelial cells

[Cardiovascular disease ]

Figure 3. Relationship between adropin levels, cardiovascular health and OSA 2

15



OpurnHaneH Tpya,

References:

1. TeoprueB b. O6CTPYKTUBHA CbHHA anHeA U CbpAe4YHOCHA0B PUCK. HayKa
Knapauonorua. 2013; 5:224-237.

2. World Health Organization. Global surveillance, prevention and control of
chronic respiratory diseases: a comprehensive approach. In: Global surveillance,
prevention and control of chronic respiratory diseases: a comprehensive approach.
Geneve 2007; VIl - 146.

3. Slowik JM, Sankari A, Collen JF. Obstructive Sleep Apnea. [Updated 2024 Mar
21]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK459252/.

4. D’Andrea A, Canora A, Sperlongano S, Galati D, Zanotta S, Polistina GE et al.
Subclinical impairment of dynamic left ventricular systolic and diastolic function in
patients with obstructive sleep apnea and preserved left ventricular ejection fraction.
BMC Pulm Med. 2020; 20,1-9.

5. Drager LF, Togeiro SM, Polotsky VY, Lorenzi-Filho G. Obstructive sleep apnea:
a cardiometabolic risk in obesity and the metabolic syndrome. J Am Coll Cardiol.
2013; 62(7):569 576.

6. Xu X, Xu J. Effects of different obesity-related adipokines on the occurrence of
obstructive sleep apnea. Endocr J. 2020; 67(5):485-500.

7. Javaheri S, Barbe F, Campos-Rodriguez F, Dempsey JA, Khayat R, Javaheri
S.et al. Sleep Apnea: Types, Mechanisms, and Clinical Cardiovascular
Consequences. J Am Coll Cardiol. 2017; 69(7): 841-858.

8. Stanek A, Brozyna-Tkaczyk K, Myslinski W. Oxidative Stress Markers among
Obstructive Sleep Apnea Patients. Oxid Med Cell Longev. 2021; 2021: 9681595.

9. Pau MC, Zinellu A, Mangoni AA, Paliogiannis P, Lacana MR, Fois SS, et al.
Evaluation of Inflammation and Oxidative Stress Markers in Patients with
Obstructive Sleep Apnea (OSA). J Clin Med. 2023; 12(12):3935.

10. Dumitrascu R, Heitmann J, Seeger W, Weissmann N, Schulz R. Obstructive
sleep apnea, oxidative stress and cardiovascular disease: lessons from animal
studies. Oxid Med Cell Longev. 2013; 2013:234631.

11. Abuyassin B, Badran M, Ayas NT, Laher |. Intermittent hypoxia causes
histological kidney damage and increases growth factor expression in a mouse
model of obstructive sleep apnea. PLoS One. 2018; 13(2):e0192084.

12. Peres BU, Allen AJH, Shah A, Fox N, Laher |, Almeida F et al. Obstructive
Sleep Apnea and Circulating Biomarkers of Oxidative Stress: A Cross-Sectional
Study. Antioxidants (Basel). 2020; 9(6):476.

13. Kong Z, Liu Y. Soluble Vascular Adhesion Protein-1 Level Correlates With
Adropin and Inflammatory Biomarkers in Patients With Obstructive Sleep Apnea. Ear
Nose Throat J. 2022:1455613221074147. doi: 10.1177/01455613221074147.

14. Simonov D, Dimitrova A. Effects of Obstructive Sleep Apnea Syndrome on
Cardiovascular Risk. In: Varna Medical Forum. 2021. p. 39-44.

15. Mao Z, Zheng P, Zhu X, Wang L, Zhang F, Liu H et al. Obstructive sleep
apnea hypopnea syndrome and vascular lesions: An update on what we currently
know. Sleep Med. 2024; 119:296-311.

16



OpurnHaneH Tpya,

16. Kirkorova A, Dobreva T. Variables and biomarkers in patients with sleep-
related respiratory disorders. Heart-Lung (Varna). 2018; 24: 24-34.

17. Kumar KG, Trevaskis JL, Lam DD, Sutton GM, Koza RA, Chouljenko VN et al.
Identification of adropin as a secreted factor linking dietary macronutrient intake with
energy homeostasis and lipid metabolism. Cell Metab. 2008; 8: 468—-481.

18. Jasaszwili M, Billert M, Strowski MZ, Nowak KW, Skrzypski M. Adropin as A
Fat-Burning Hormone with Multiple Functions-Review of a Decade of Research.
Molecules. 2020; 25(3):549.

19. Celikhisar H, Ilkhan GD. Alterations in Serum Adropin, Adiponectin, and
Proinflammatory Cytokine Levels in OSAS. Can Respir J. 2020; 2020:2571283.

20. Yosaee S, Soltani S, Sekhavati E, Jazayeri S. Adropin- A Novel Biomarker of
Heart Disease: A Systematic Review Article. Iran J Public Health. 2016;45(12):1568-
1576.

21. Lovren F, Pan Y, Quan A, Singh KK, Shukla PC, Gupta M et al. Adropin is a
novel regulator of endothelial function. Circulation. 2010; 122(11): S185-92.

22. Ali ll, D'Souza C, Singh J, Adeghate E. Adropin's Role in Energy Homeostasis
and Metabolic Disorders. Int J Mol Sci. 2022; 23(15):8318.

23. Akcilar R, Emel Kocak F, Simsek H, Akcilar A, Bayat Z, Ece E et al. The effect
of adropin on lipid and glucose metabolism in rats with hyperlipidemia. Iran. J. Basic
Med. Sci. 2016; 19(3):245-51

24. Bozic J, Borovac JA, Galic T, Kurir TT, Supe-Domic D, Dogas Z. Adropin and
Inflammation Biomarker Levels in Male Patients with Obstructive Sleep Apnea: A
Link with Glucose Metabolism and Sleep Parameters. J Clin Sleep Med. 2018;
14(7):1109-1118.

25. Fan Z, Zhang Y, Zou F, Xu T, Pan P, Hu C et al. Serum adropin level is
associated with endothelial dysfunction in patients with obstructive sleep apnea and
hypopnea syndrome. Sleep Breath. 2021; 25(1):117-123.

17



Art is medicine / Medicine is art

Cawo lNonoscku. Eea

18




