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Introduction
Cardiovascular diseases (CVDs) remain the leading cause of 
morbidity and mortality worldwide, presenting a substantial 
global health burden [1,2]. The intricate pathogenesis of CVDs 
involves a complex interplay of genetic, environmental, and 
lifestyle factors, often characterized by endothelial dysfunction, 
inflammation, oxidative stress, dyslipidemia, and metabolic 
derangements [1,3,4]. Understanding novel therapeutic targets 
and biomarkers for the prevention, diagnosis, and treatment 
of CVDs is therefore of paramount importance. Among such 
emerging candidates is irisin, a myokine first identified in 2012 

by Boström et al., which is released from skeletal muscle during 
physical activity [5]. Irisin, initially identified in skeletal muscle, 
is also expressed in many different tissues, including the liver, 
brain, pancreas, kidney, gut, prostate, and ovary, heart and adipose 
tissue [6,7]. Exercise induced peroxisome proliferator-activated 
receptor gamma coactivator 1-alpha (PGC-1α) expression, which 
triggers the production of fibronectin type III domain-containing 
protein 5 (FNDC5), leading to its cleavage and the release of 
irisin in several tissues [5,8].

Since its discovery, irisin has been recognized for its role in energy 
homeostasis, adipose tissue browning, and systemic metabolic 
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regulation [7]. Beyond these metabolic effects, accumulating 
evidence indicates that irisin exerts cardioprotective actions [9], 
such as reducing oxidative stress and inflammation, enhancing 
endothelial function, and mitigating myocardial fibrosis and 
remodeling [10,11]. These multifactorial roles have positioned 
irisin as a promising biomarker and potential therapeutic agent in 
cardiovascular medicine [6,12].

Bibliometric analysis offers a powerful methodology to 
quantitatively assess the intellectual structure, emerging trends, 
and collaborative networks within a specific field of research. By 
examining publication patterns, keyword frequencies, citation 
relationships, and author collaborations, bibliometric studies can 
illuminate the evolution and impact of scientific activity [13,14].

Recent bibliometric studies have already begun to map the irisin 
literature. A comprehensive analysis of Web of Science records 
(2012–2021) quantified publication growth, leading countries 
and institutions, prominent authors, and keyword clusters (noting 
hotspots such as insulin resistance, inflammation and circulating 
irisin measurements, and identifying prospective frontiers such 
as BDNF and osteoporosis) [15]. A more focused bibliometric 
study demonstrates the usefulness of discipline-specific mapping 
to reveal thematic concentrations and translational gaps [16]. 
However, despite the importance of irisin in cardiometabolic 
pathways [6,16-18], there are no comprehensive bibliometric 
studies focusing on its role in cardiovascular health and disease.

This study, therefore, employs bibliometric techniques to 
systematically explore the global scientific activity surrounding 
irisin in cardiovascular research over the past two decades. By 
mapping publication trends, identifying influential authors and 
institutions, and highlighting emerging research themes, this 
work aims to provide a comprehensive overview of how irisin’s 
cardiovascular relevance has been shaped and where future 
investigations may be headed.

Material and Methods
Bibliometric analysis is widely recognised as a quantitative, 
science‐mapping technique situated within the broader field 
of scientometrics. Rather than testing causal hypotheses, it 
systematically mines publication metadata—titles, abstracts, 
keywords, references and authorship information—to uncover 
the structural and evolutionary properties of a knowledge 
domain. In this respect it complements, but is methodologically 
distinct from, narrative or systematic literature reviews because 
it relies on objective counting rules and network-analytic 

algorithms to reveal latent patterns that may elude manual 
synthesis [14]. Recent methodological surveys further classify 
bibliometric mapping as an evidence-based tool for “research 
profiling,” “intellectual structure” and “trend” analyses, making 
it especially suitable for disciplines that have expanded rapidly 
and in a dispersed manner [19]. The present study adopts this 
quantitative, exploratory paradigm to chart authorship networks, 
institutional linkages, citation backbones and thematic clusters, 
thereby providing a reproducible overview of irisin-related 
cardiovascular research that can guide future hypothesis-driven 
work [13].

To chart the intellectual landscape of irisin–cardiovascular 
research, bibliographic records were harvested exclusively from 
the Web of Science Core Collection because it provides uniform 
indexing standards and export formats that interface smoothly 
with VOSviewer. Data were extracted from the Web of Science 
Core collection on June 30, 2025. The topic search string: 

TS=(("irisin" OR "FNDC5" OR "fibronectin type III domain 
containing 5") AND ("cardiovascular health" OR "cardiovascular 
disease" OR "cardiac disease"

•	 OR "heart disease" OR "vascular disease" OR 
"atherosclerosis"

•	 OR "hypertension" OR "myocardial infarction" OR "stroke"

•	 OR "heart failure" OR "coronary artery disease"

•	 OR "endothelial function" OR "cardiometabolic"))

returned 536 records for the period 2012 – 2025. WoS refinement 
filters were then applied in three steps:

1.	 Document type=Article or Review Article → 497 items

2.	 Language=English → 493 items

Complementary bibliometric techniques were performed with 
VOSviewer v1.6.20 to address the study’s research purposes: 
(Table 1) 

All networks employed VOSviewer’s association-strength 
normalisation and default clustering algorithm. Node size 
denotes production (publications or occurrences), edge thickness 
represents relational strength (links or total link strength 
(TLS)), and colour encodes cluster membership; for the overlay 
map, colour instead reflects average publication year, thereby 
visualising temporal shifts in topic prominence.

Table 1. Bibliometric techniques with VOSviewer

Technique Network unit Purpose

Co-authorship authors, organisations, countries identify leading contributors and map collaboration architecture

Keyword co-occurrence author keywords trace conceptual structure and emerging themes over time (overlay visualisation)

Document citation individual papers detect seminal works and reveal the internal citation backbone
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Using a single database avoids cross-platform duplication 
but may omit items indexed elsewhere; the English-only filter 
likewise under-represents non-English output. Citation counts 
favour older papers, while 2025 data are partial. These constraints 
are acknowledged when interpreting productivity and impact 
metrics.

Result
Descriptive Information on Publications

Analysis of the annual output reveals a clear three-phase trajectory 
in the literature on irisin and cardiovascular disease (Figure 1). 
Phase I (2012–2015) is characterized by modest absolute numbers 
but a steep relative rise, with publications increasing from 3 in 
2012 to 18 in 2015—an early four-fold expansion that reflects 
the field’s emergence. Phase II (2016–2021) shows sustained, 
almost linear growth: output climbs from 26 to a pre-pandemic 
peak of 62 papers in 2021, representing more than a ten-fold 
increase over the 2012 baseline and signalling consolidation 
of irisin as a mainstream cardiometabolic research topic. Phase 
III (2022–2025) is marked by volatility rather than contraction. 
Production remains high in 2022 (≈60 articles), dips to 45 in 
2023, rebounds to an all-time maximum of 65 in 2024. As of 
June 2025, a total of 33 articles have been published, indicating 
a lower current count compared to previous years; however, this 
may increase as the year progresses. The figure best interpreted 
cautiously, as it likely reflects partial-year indexing. 

Figure 1. Publications by year

The country-level productivity data show a highly uneven 
distribution of output on the irisin–cardiovascular topic (Figure 
2). The People’s Republic of China is by far the principal 
contributor, accounting for 194 publications—more than three 
times the volume of any other nation. The United States follows 
at a distant second with 55 papers. US is followed by Türkiye 
with 40, and Italy with 34 articles, while Spain (22) and Poland 
(21) occupy the upper end of the middle range. Further down 
the list, Iran (20), Brazil, Egypt and Ukraine (18 each) share 
similar levels of activity, with Canada (16), South Korea (15) 
and Austria (15) also maintaining a visible presence. Output then 
tails off gradually across Japan, Greece, Switzerland, Germany 
and several countries.

Figure 2. Most productive countries

Based on the institutional productivity chart (Figure 3), 
Fırat University School of Medicine heads the field with 10 
publications on the irisin–cardiovascular nexus. It is followed by 
The Affiliated Hospital of Southwest Medical University with 
eight papers, and a cluster of Chinese institutions—Nanjing 
Medical University, its affiliated Faculty of Medicine, and Xijing 
Hospital—each contributing seven articles. Mid-tier output (six 
papers apiece) is recorded by the Army Medical Center of the 
PLA and the National and Kapodistrian University of Athens, 
while Shanghai Medical University, Xiangya Hospital (Central 
South University) and Zhongnan Hospital round out the top 
group with five publications each. 

Figure 3. Most productive institutions

Co-authorship Analysis– Authors 

In the author-level co-authorship analysis, 1 000 authors were 
initially screened under the minimal criteria of at least one 
publication and one citation. VOSviewer identified a largest 
connected component comprising 71 authors; Table 2 lists the 
ten most prominent members of this component. Kang Yu-Ming 
and Zhu Guo-Qing head the network with identical publication 
and citation counts and share the highest TLS (85), marking them 
as central collaborators whose work is frequently co-attributed 
with many peers. Chen Qi and Li Yue-Hua follow closely, 
each with seven papers, 359 citations, and strong collaborative 
footprints (TLS=72). Alejandro Lucia, despite a lower citation 
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tally, exhibits a notable TLS (65), reflecting extensive partnership 
breadth relative to output volume. 

Dominating the left half of the co-authorship network (Figure 
4) is a densely knit green cluster led by Kang Yu-Ming, whose 
node acts as both the local and global hub: Kang links a core 
of frequent collaborators (e.g., Chen Qi, Li Yue-Hua, Zhou 
Hong) with a peripheral blue satellite cluster of junior colleagues 
(including Li Ying, Liu Yu) that appears almost exclusively 
connected to the field through Kang’s group. Extending outward 

from the green core, Chen Dan forms the strategic bridge to a 
yellow cluster centered on Jiang Pei, Han Wenxiu and Guo Yujin; 
the thick bidirectional links underscore sustained, multi-author 
collaborations rather than occasional co-authorships. At the far 
right, an insular yet tightly woven red cluster anchored by Zeng 
Chun-Yan and Zhang Jun exhibits intense internal collaboration 
but relatively few ties to the broader network—its principal point 
of articulation being a single conduit through the Jiang–Chen 
Dan bridge. 

Table 2. Top 10 authors in the co-authorship network on irisin and cardiovascular research, (thresholds:≥1 document,≥1 citation; largest connected component=71 authors)

Rank Author Documents Citations Total Link Strength*

1 Kang, Yu-Ming 8 392 85

2 Zhu, Guo-Qing 8 392 85

3 Chen, Qi 7 359 72

4 Li, Yue-Hua 7 359 72

5 Lucia, Alejandro 6 197 65

6 Jiang, Wei 4 224 63

7 Tao, Ling 4 277 50

8 Yan, Wenjun 4 277 50

9 Li, He 3 198 49

10 Berezin, Alexander E. 14 122 47

*Total Link Strength (TLS) sums all co-authorship links an author shares with the other 70 authors in the main component; higher values denote broader collaborative reach

Figure 4. Co-authorship – authors
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Figure 5. Co-authorship – organizations

Co-authorship Analysis –Organizations 

The organisation‐level co-authorship analysis (Table 3) 
examines how research institutions collaborate within the 
493-article corpus. Each node represents an organisation, sized 
by its publication output, while inter-institutional links denote 
joint author affiliations on the same papers. Applying minimal 
inclusion thresholds yielded 763 institutions, of which 302 
form the largest connected component visualised.  The co-
authorship map at the organisation level depicts a linear “chain” 
of institutional clusters that links regional hubs across three 
continents (Figure 5). On the far left, Fırat University forms the 
largest and most intensely coloured red node, signalling both 
the highest publication volume and the strongest collaborative 
pull within the network. Directly connected to it is University 
of Palermo, whose similarly large pink node functions as 

the primary European bridge, channelling co-authorship ties 
from Mediterranean partners (e.g., Buzzi Children’s Hospital) 
toward Asian institutions. Mid-chain, illustrating Asia–Europe 
linkages that remain relatively modest in breadth but crucial for 
network continuity. A pronounced blue cluster emerges to the 
right, dominated by Xi’an Jiaotong University, Capital Medical 
University, and Southwest Medical University. Smaller green 
nodes in this region—such as Tianjin Medical University and 
Boston University—suggest targeted joint projects rather than 
wide-ranging partnerships. At the extreme right, a constellation 
of grey and light-green nodes—Harvard University, Harvard 
Medical School, Isfahan University of Medical Sciences—marks 
a second trans-regional anchoring point. Although Harvard’s 
node is smaller than Fırat’s, its position at the chain terminus and 
its multiple linkages underscore its role as the principal North-
American gateway into the collaboration network.

Table 3. Top-ranked organisations in the co-authorship network on irisin–cardiovascular research, (thresholds:≥1 document,≥1 citation; largest connected 
component=302 organisations)

Rank Organisation Documents Citations Total Link Strength*

1 Fırat University 14 639 33

2 Harvard University 8 1 528 27

3 China Institute of Sport Science 3 107 26

4 European University of Madrid 3 107 26

5 Harvard Medical School 5 711 26

6 Keio University 3 30 24

7 Paracelsus Medical University Salzburg 8 116 24

8 University of Alcalá 3 96 24

9 Zaporizhzhia Medical Academy of Post. Edu. 7 67 24

10 Hospital Universitario 12 de Octubre 2 15 22

* Total Link Strength sums all co-authorship links an organisation shares with other institutions inside the 302-node component; higher values indicate broader 
collaborative reach
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Co-authorship Analysis –Countries

The country-level co-authorship analysis (Table 4) covers 49 
publishing nations and shows that 38 of them form one connected 
collaboration network. Within this network, the United States 
records the highest collaborative reach (TLS=52) and a 
substantial number of publications (55) and citations (4 054). 
China contributes the largest volume of papers (194) and total 

citations (5 558) and also collaborates widely (TLS=35). A group 
of European countries—Austria, Switzerland, and Ukraine—
share similar TLS values of 24, indicating frequent cooperation 
within a regional cluster, even though their publication counts are 
comparatively modest. Canada and Spain achieve strong citation 
totals relative to their article numbers, while Italy, Germany, 
and Japan display balanced profiles in terms of publications, 
citations, and collaboration links. 

Table 4. Leading countries in the co-authorship network for irisin-cardiovascular research, (thresholds:≥1 document,≥1 citation; largest connected component=38 countries)

Rank Country Documents Citations Link Strength*

1 USA 55 4 054 52

2 People’s Republic of China 194 5 558 35

3 Austria 14 129 24

4 Switzerland 11 60 24

5 Ukraine 18 135 17

6 Canada 16 693 17

7 Spain 22 1 174 16

8 Italy 34 833 14

9 Germany 8 680 13

10 Japan 14 309 13

* Link Strength is VOSviewer’s aggregated measure of the number of distinct international co-authorship ties a country maintains within the main 38-country component; 
higher values indicate broader or more intensive collaboration

Citation Analysis of Documents 

The document-level citation analysis delineates the internal 
citation structure of the 493-article corpus. For each publication 
the analysis records (a) the number of times it is cited by other 
items within the same dataset and (b) its Link value—that is, 
the count of distinct, direct citation connections it shares with 
peer articles. Pedersen (2012) [20] stands out as a foundational 
reference with more than 2 000 citations, yet its relatively modest 
link count (33) suggests that it is widely cited across subfields 
rather than densely coupled to a specific cluster of papers. In 
contrast, Park (2013) [21] and Perakakis (2017) [22] combine 
high citation totals with some of the largest link values (64 and 
61, respectively), indicating that they not only attract broad 
attention but also sit at the centre of tightly knit bibliographic-
coupling webs—functioning as conceptual anchors for 
subsequent research. The presence of several 2015–2018 papers 
(e.g., Jedrychowski, Polyzos, Xiong, Zhu) [11,23-25] shows that 
pivotal contributions continued well beyond the initial discovery 
period, reflecting an expanding and still-active knowledge base 
(Table 5). 

Co-occurrence of Author Keywords 

Co-occurrence analysis confirms irisin as the central topic in the 
field (303 mentions; TLS=462). Myokine (43; TLS=114) and 

FNDC5 (40; TLS=83) define irisin's molecular identity, while 
exercise (48; TLS=92) and obesity (32; TLS=76) concepts address 
lifestyle and metabolic aspects. Terms like insulin resistance 
(20; TLS=52) and metabolic syndrome (21; TLS=49) further 
support this. Clinically, cardiovascular disease (26; TLS=67), 
inflammation (24; TLS=57), and biomarker (30; TLS=56) point 
to irisin’s diagnostic and therapeutic potential (Table 6).

The author-keyword co-occurrence map (Figure 6) identifies 
irisin as the central hub connecting all research themes. One 
cluster links exercise, skeletal muscle, and signalling pathways 
(e.g., AMPK, BDNF), reflecting the molecular mechanisms 
by which muscle activity raises irisin levels. Another cluster 
highlights irisin’s metabolic role through associations with 
obesity, metabolic syndrome, and insulin resistance, while 
a sub-cluster positions it among myokines and adipokines. 
A major group of terms connects irisin to vascular pathology, 
including atherosclerosis, hypertension, myocardial infarction, 
and cardiovascular disease, closely tied to inflammation and 
oxidative stress. Peripheral nodes such as heart failure, type 
2 diabetes, chronic kidney disease, and sarcopenia represent 
expanding clinical applications, while pyroptosis emerges as a 
consistent mechanistic focus.
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Table 5. Top 10 Most-cited documents in the irisin–cardiovascular corpus (Threshold ≥10 Citations; Largest Connected Set=234 Items)

Rank Document (First author, year) Citations Links*

1 Pedersen (2012) 2 008 33

2 Perakakis (2017) 443 61

3 Jedrychowski (2015) 424 37

4 Park (2013) 407 64

5 Li (2017a) 231 39

6 Polyzos (2018a) 191 41

7 Xiong (2015) 184 32

8 Zhu (2015) 180 49

9 Lecker (2012) 179 30

10 Lu (2015) 178 58

“Links” denotes the number of bibliographic‐coupling connections that each document shares with other items in the network. The minimum citation threshold was set at 10; 
234 papers met this criterion, forming the largest set of connected items from which the 10 most-cited documents are shown here

The overlay visualization (2012–2025) shows how research on 
irisin and cardiovascular health has evolved (Figure 7). Early 
work (2015–2018, dark green) focused on irisin’s link to exercise, 
skeletal muscle, and metabolic control, establishing its role as a 
myokine derived from FNDC5. Later studies (2019–2021, light 
green) expanded to cardiometabolic conditions such as obesity, 
hypertension, and atherosclerosis, while highlighting irisin’s 

potential as a biomarker and its involvement in inflammation, 
oxidative stress, and myocardial infarction. Most recent research 
(2022–2025, yellow) explores cell death pathways (pyroptosis, 
autophagy), immune regulation (neuroinflammation), and 
specific clinical populations (peritoneal dialysis, sarcopenia, 
children).

Table 6. Top 10 Author-keywords in irisin–cardiovascular research (2012-2025) Identified by a VOSviewer Co-occurrence Analysis

Rank Keyword Occurrences Total Link Strength

1 irisin 303 462

2 myokine 43 114

3 exercise 48 92

4 Fndc5 40 83

5 obesity 32 76

6 cardiovascular disease 26 67

7 adipokine 19 58

8 Inflammation 24 57

9 biomarker 30 56

10 Insulin resistance 20 52

The table lists the author-keywords that met the threshold of ≥ 5 occurrences (n =52); only the 10 highest-ranking terms are shown. “Total Link Strength” (TLS) is VOSviewer’s 
metric summarising the cumulative co-occurrence links a keyword shares with all other keywords in the network
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Discussion
This bibliometric analysis demonstrates that research on 
irisin and cardiovascular disease has developed along a three-
phase trajectory, moving from early emergence through steady 
expansion to recent volatility, while maintaining high overall 
productivity. China has established clear leadership in publication 
output, with the United States, Italy, and Türkiye also making 
substantial contributions, and institutions such as Fırat University 
and Southwest Medical University acting as major hubs. Co-
authorship analyses highlight strong national clusters anchored 
by China and the United States but reveal limited cross-regional 
integration. Citation mapping underscores the foundational 
influence of early works by Pedersen, Park, and Perakakis, while 
keyword analysis shows a thematic progression from molecular 
mechanisms and exercise physiology to cardiometabolic 
disorders, vascular pathology, and most recently, cell-death 
pathways and specialized patient populations. 

Irisin, a myokine induced by exercise and produced by cleaving 
FNDC5, has been increasingly recognized for its cardioprotective 
potential [9] . Evidence suggests that it plays roles in endothelial 
function, vascular aging, hypertension, atherosclerosis, 
myocardial infarction, and heart failure [6,26]. Irisin 
enhances endothelial nitric oxide (NO) production, improving 
vasodilation and reducing endothelial dysfunction, which 
benefits patients with cardiovascular diseases like hypertension 
and atherosclerosis. Zhu et al. demonstrated that irisin rescues 

diabetic cardiac microvascular injury through suppression of 
oxidative stress [27]. Similarly, Chi et al. showed that irisin-
enriched extracellular vesicles delay vascular aging by stabilizing 
sirtuin 6 (SIRT6), a key regulator of endothelial senescence [28]. 
Irisin also counteracts pathological vascular remodeling. Wang 
et al. reported that irisin alleviates vascular calcification by 
inhibiting vascular smooth muscle cell osteogenic differentiation 
and mitochondrial dysfunction [29,30]. Furthermore, irisin 
reduces arterial stiffness and improves vascular relaxation, 
which contributes to lowering blood pressure in hypertensive 
models [31,32]. Experimental models suggest that irisin exerts 
direct myocardial protection. Qin et al. reported that irisin is 
an effector in exercise-mediated rehabilitation after myocardial 
infarction, improving cardiac recovery [33]. Likewise, Lu et 
al. demonstrated that irisin decreases myocardial fibrosis and 
enhance cardiac function and infarct size [34]. Clinical research 
has shown that a higher risk of cardiovascular disorders such as 
heart failure and coronary artery disease is linked to decreased 
levels of irisin [35,36]. 

The emerging evidence on irisin’s cardiovascular effects 
underscores the need to systematically map the research 
landscape in this field. Bibliometric analysis can accelerate the 
transition of irisin research from experimental promise to clinical 
application, ensuring efficient use of scientific resources.

When the distribution of annual publications is examined, the 
data depict a maturing field that, after a decade of uninterrupted 

Figure 7. Overlay visualization of trend topics over time (2012-2025)
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expansion, has entered a period of cyclical fluctuation yet 
continues to generate a substantial volume of research each year. 
An analysis of country-level productivity data show that, although 
research is geographically widespread, it is predominantly 
driven by Chinese laboratories, with significant but significantly 
smaller contributions from the United States and a group of 
European and Middle Eastern countries. Also, Fırat University 
(Türkiye) and Southwest Medical University (China) were the 
most productive institutions, while Harvard University had a 
disproportionately high citation impact. The present bibliometric 
analysis highlights the rapid growth and evolving focus of 
irisin-related cardiovascular research. Our data demonstrate 
with China emerging as the leading contributor, consistent with 
earlier bibliometric mapping of global irisin studies which also 
identified China, the United States, and Türkiye as dominant 
contributors [15]. This pattern underscores both the international 
relevance of irisin and the persistence of regional research 
clusters, particularly between Asian and Western institutions.

In the co-authorship – author analysis, each node represents an 
author, its size reflects publication output, and the connecting 
edges indicate joint authorship ties; the accompanying Link or 
Total Link Strength metrics quantify the breadth and intensity 
of those ties. By visualizing these interactions, the analysis 
identifies tightly knit research teams, bridging scholars who 
connect otherwise separate groups, and peripheral contributors. 
Overall, the map portrays a collaborative landscape dominated 
by one highly integrative team that scaffolds several satellite 
groups, with only limited cross-talk occurring between the Kang-
centered sphere and the more isolated Zeng-led cluster.

Co-Authorship analysis –organizations link counts quantify 
the breadth of an institution’s collaborative reach, highlighting 
regional hubs, trans-continental bridges, and peripheral 
contributors. This network perspective thus complements the 
author-level findings by revealing the institutional architecture 
that underpins the field’s knowledge production. Overall, the 
visual conveys a collaboration landscape that is neither fully 
centralized nor fragmented, but rather articulated through a 
succession of regional hubs whose bilateral ties create a single 
continuous pathway of knowledge exchange from Türkiye 
through Europe and East Asia to the United States. Moreover, the 
country-level co-authorship analysis point to active international 
partnerships centered on the United States and China, supported 
by well-connected European contributors and additional links 
from Canada, Japan, and other countries that together sustain 
global progress in irisin-related cardiovascular research.

Citation frequency signals an individual work’s scholarly 
prominence inside the corpus, while the Link metric indicates 
the breadth of its bibliographic reach, identifying papers that act 
as connective hubs across thematic boundaries. Taken together, 
these two indicators provide a nuanced portrait of both intellectual 
influence and structural cohesion within the field. The fact that 
234 documents are interlinked above the 10-citation threshold 

underscores a robustly connected literature, while the steep drop-
off in citation counts after the top tier suggests a classic “long-
tail” distribution in which a handful of landmark studies drive 
much of the field’s scholarly momentum.

Irisin is a critical keyword for understanding the knowledge 
structure and of research trends in exercise-regulated myokines, 
playing a central role in identifying future research hotspots. 
From a bibliometric perspective, irisin stands out as a highly 
significant and frequently researched keyword within the field 
of exercise-regulated myokines. Its presence among the top 
keywords, alongside terms like "exercise" and "skeletal muscle," 
underscores its central role [37]. The keyword landscape of the 
current study represents a multidimensional research structure 
where irisin is found at the intersection of exercise physiology, 
metabolic regulation, and cardiovascular pathology. The co-
existence of mechanistic terms (FNDC5, myokine), lifestyle 
(exercise, obesity) and clinical outcome (cardiovascular disease, 
biomarker) illustrates the translational course of the field. The 
fact that this pattern has developed indicates that the discovery 
of irisin has progressed beyond the discovery phase and has now 
started to be investigated both as a biological mechanism and as 
a clinical tool for cardiometabolic health.

The keyword co-occurrence map depicts irisin as hub of the 
discourse, its large red node radiating thick links to every colour 
cluster and confirming that virtually all thematic threads intersect 
through this peptide. A crimson cluster in the lower half binds 
exercise, skeletal muscle, PGC-1α, autophagy and signaling 
terms such as adenosine monophosphate-activated protein 
kinase (AMPK) and brain-drived neurotrophic factor (BDNF), 
illustrating the molecular cascade by which muscular activity 
elevates circulating irisin. At the right, a green cluster anchored by 
obesity, metabolic syndrome and insulin resistance underscores 
irisin’s metabolic dimension, while a cyan sub-cluster centered 
on myokine and adipokine highlights its classification within the 
broader family of muscle- and fat-derived cytokines. Vascular 
pathology dominates the blue–purple band that arcs across the 
mid-map: nodes for atherosclerosis, hypertension, myocardial 
infarction and cardiovascular disease are densely inter-linked, and 
connecting edges to inflammation and oxidative stress emphasize 
shared mechanistic pathways. Heart failure, type 2 diabetes 
mellitus, chronic kidney disease and sarcopenia, as peripheral 
yellow nodes, have become a significant clinical frontier in the 
recent years, whereas the interdisciplinary concept of pyroptosis 
has persistently retained its lonely but closely knit posture in the 
same arena. Taken together, these lines of development trace 
the evolution of exercise physiology into a broad-based study 
of metabolic and cardiovascular pathology, and inflammatory 
pathways are critical bridges linking the separate clusters of 
knowledge into one coherent, multidimensional knowledge 
network.

The result of early studies (2015–2018) primarily focused on 
exercise physiology, skeletal muscle, and metabolic control, 
building the mechanistic framework that established irisin as a 
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myokine derived from FNDC5 and linking it to physical activity. 
In the next phase (2019–2021), research broadened toward 
cardiometabolic conditions such as obesity, metabolic syndrome, 
hypertension, and atherosclerosis. At the same time, the idea of 
irisin as a biomarker became prominent, reflecting efforts to 
explore its diagnostic and prognostic value. The appearance 
of terms like inflammation, oxidative stress, and myocardial 
infarction further demonstrated growing interest in irisin’s role 
in vascular injury and systemic stress. The most recent period 
(2022–2025) highlights emerging directions. Keywords such as 
pyroptosis, autophagy, and neuroinflammation point to deeper 
exploration of irisin’s role in cell death and immune-modulatory 
mechanisms, while terms like peritoneal dialysis, sarcopenia, 
and children indicate a diversification toward specific patient 
populations and clinical contexts. Altogether, the field has 
evolved from early mechanistic studies to broader clinical 
research solidifying irisin’s role in cardiovascular science.

Conclusion
In conclusion, irisin-related cardiovascular research expanded 
rapidly, with China as the leading contributor and the United 
States as the main collaborative center. The field shows a 
thematic progression towards cardiometabolic disorders, 
vascular pathology, and more recently, cell death pathways and 
specific patient populations, thus transitioning from mechanistic 
studies to clinical applications. Future progress will depend on 
assay standardization, large-scale validation, and strengthened 
multinational collaboration in cardiovascular medicine.
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