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Purpose: Acute kidney injury (AKI) is a common clinical critical condition that has become a significant healthcare burden. In recent 
years, the relationship between AKI and mitochondria has attracted increasing attention. Protecting mitochondria or restoring their 
function has emerged as a novel therapeutic strategy for alleviating AKI. This study aims to analyze and summarize the current status, 
research trends, and hotspots in this field, providing references and directions for future research.
Methods: AKI and mitochondria-related literature from the Web of Science core collection were retrieved and collected. Bibliometric 
and visualization analyses were conducted using Microsoft Excel 2021, bibliometric tools (VosViewer, Citespace 6.3.R1, and the 
bibliometrix R package), R 4.3.2, and SCImagoGraphica software.
Results: A total of 2433 publications were included in this study. The number of annual publications in this field has increased year 
by year. China and the United States are the two most productive countries. Central South University is the most influential research 
institution in terms of research output, and Parikh SM, Schnellmann RG, and Dong Z are the most influential authors in this field. 
KIDNEY INTERNATIONAL, JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY, and AMERICAN JOURNAL OF 
PHYSIOLOGY-RENAL PHYSIOLOGY are the most influential journals. Initially, the research focused on keywords such as 
oxidative stress, ischemia-reperfusion injury, apoptosis, inflammation, and autophagy. In recent years, new research hotspots have 
emerged, including ferroptosis, aging, mitochondrial quality control, messenger RNA, mitochondrial-targeted antioxidants, extracel
lular vesicles, and nanodrug delivery.
Conclusion: Research on the relationship between mitochondria and AKI has broad developing prospects, and targeting mitochon
drial regulation will become a focus of future AKI prevention and treatment research.
Keywords: acute kidney injury, mitochondria, bibliometric analysis, visualization, VOSviewer, citespace

Introduction
Acute Kidney Injury (AKI) represents a clinical syndrome primarily distinguished by the abrupt onset of a sharp decline 
in renal function, featuring a notable incidence rate and correlation with severe clinical outcomes.1,2 Hospitalized 
individuals exhibit AKI at rates as high as 20%, with intensive care units reporting incidences exceeding 50%, 
establishing AKI as a primary factor in inpatient mortality.3 Additionally, AKI is acknowledged as a significant precursor 
to chronic kidney disease (CKD), imposing substantial healthcare costs.4,5

The pathogenesis of AKI is intricate, involving numerous pathological mechanisms such as oxidative stress, inflammatory 
injury, immune response, calcium overload, and apoptosis. However, these factors alone do not fully elucidate the complexity 
of AKI’s pathophysiology. In recent years, the association between AKI and mitochondria has garnered increasing attention. 
Mitochondria, often referred to as the “powerhouses” of cells, frequently exhibit dysfunction in AKI, playing a pivotal role in 
the disease’s progression by influencing various cellular processes, including membrane permeability, energy metabolism, and 
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signal transduction. Tubular epithelial cells, the primary targets in AKI, harbor abundant mitochondria with high energy 
demands but limited glycolytic capacity, hence predominantly relying on mitochondrial aerobic respiration as their primary 
energy source.6–8 In AKI models, mitochondrial injury, particularly in proximal tubular cells, is characterized by heightened 
levels of reactive oxygen species (ROS) and diminished ATP levels, alongside morphological alterations such as swelling, 
disrupted cristae, and compromised membrane integrity.9–11 Preserving mitochondrial integrity or reinstating their function 
has emerged as a novel therapeutic strategy to mitigate AKI.12–14

Over the past decade, the volume of publications exploring the connection between mitochondria and AKI has 
steadily increased. However, there remains a lack of quantitative analysis in this field from a bibliometric perspective. 
Bibliometrics employs mathematical and statistical methodologies to analyze aspects such as publication count, citation 
rates, author collaborations, and journal distribution, thereby illuminating research focal points, trajectories, and scholarly 
impact. Unlike reviews, bibliometrics offers the advantage of providing quantitative insights to assist researchers in 
understanding the evolution of a specific research area, predicting future trends, and identifying potential collaborators 
and research institutions. This study conducted a bibliometric analysis of all literature preceding 2024 related to 
mitochondrial dysfunction and AKI. The analysis captures the current landscape, future research directions, and prevalent 
areas of interest in the field, providing guidance and a roadmap for future investigations.

Methods
To query the Web of Science Core Collection database, the following search string was used: [TS = (acute renal failure 
OR ARF OR acute renal injury OR acute kidney failure OR acute kidney injury OR AKI) AND (Mitochondrion OR 
Mitochondria OR Mitochondrial)]. The search covered the database’s inception to December 31, 2023. Certain article 
types were excluded, such as Meeting Abstracts, Editorial Material, Proceeding Papers, Corrections, Retracted 
Publications, Letters, and Publications with an Expression of Concern. Only Articles, Review Articles, Book Chapters, 
and Early Accesses were considered. Ultimately, only original articles published within the specified timeframe were 
included in the search results.

The document was exported locally for further analysis. Microsoft Excel 2021 was utilized, along with bibliometric 
tools including VOSviewer, Citespace R6.3.1, the bibliometrix R package (version R4.3.2), and SCImagoGraphica for 
visual analysis based on authors, countries, journals, institutions, and keywords.

Microsoft Excel 2019 was employed to analyze the annual publication trends in the field. VOSviewer facilitated the 
examination of publication volumes and collaboration relationships among countries/regions, while SCImagoGraphica 
was used to generate a world map illustrating the distribution of publications via gradient colors. Within the Bibliometrix 
R package, visualizations and analyses were conducted on citation frequency for countries/journals/literature, collabora
tions between countries/institutions, and trend topics. Institutional collaboration timelines and keyword timelines were 
created using the analysis and mapping capabilities of Cite Space 6.1.6.

Results
Global Publications and Trends
The initial search yielded 2560 articles, which were filtered down to 2433 for final analysis. The annual publication 
output showed a general upward trend from 2011 to 2021, as illustrated in Figure 1. The first article was published in 
1983, with publication numbers remaining relatively low (n < 100) until 2015, indicating an initial stage. However, 
starting from 2011, the number of articles surged rapidly, reaching 307 in 2023, nearly five times the count compared to 
2011. Overall, this trend suggests increasing scholarly involvement in future research. Exploring AKI from the 
perspective of mitochondrial function shows significant promise.

Countries/Regions, Institutions, and Authors
According to the visual analysis, research institutions from 82 countries/regions have contributed to the field. China led 
with 706 articles, followed by the United States with 603, collectively comprising over half of the global publication 
count (Figure 2A). However, the United States excelled in citation counts with 39,119 citations, ranking first, while 
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Figure 1 Global trends in the number of articles.

Figure 2 Visualization results of countries/regions. (A) National/regional cooperation depicted with node size representing the number of articles and color depth 
indicating collaboration intensity. (B) Top ten countries with the highest citation counts. (C) Countries of corresponding authors. (D) In the country cooperation network, 
node size reflects collaboration intensity. (E) Country production trends over time.
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China had 16,924 citations (Figure 2B). In terms of international collaboration, Asian countries like China, Japan, and 
South Korea exhibited relatively fewer collaborations, with more independent publications (Figure 2C), whereas 
countries like the United States, Germany, and France demonstrated closer collaborative relationships (Figure 2D). 
From a temporal perspective, the United States was the most influential country until 2022, after which China emerged as 
the leader (Figure 2E). Despite China’s significant lead in publication volume, strengthening international cooperation 
may yield greater benefits.

There are 2803 institutions involved in the research, with Central South University, Nanjing Medical University, Southern 
Medical University, Fudan University, and the University of Pittsburgh being the top publishing institutions (Figure 3A). The 
collaboration network timeline indicates early research initiation by institutions in the United States, which have since 
become influential (Figure 3B). Institutions in China have shown increasing research activities since 2010, contributing to 
China’s leadership in publication volume but lagging in citation counts compared to the United States.

There are 9912 authors involved in the research, with Parikh SM and Schnellmann RG from the United States, and 
Dong Z from Central South University in China, being the most cited authors (Figure 4A). This underscores their 
significant influence in the research field. Author collaboration analysis reveals a global distribution of authors engaging 
in cooperation, forming collaborative teams of considerable scale (Figure 4B).

Figure 3 Visualization results of institutions. (A) Most relevant institutions. (B) Institution cooperation network timeline from 1983 to 2023.
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Journals/Cited Journals
A total of 772 journals have reported on research within the field, with the top five journals being the AMERICAN JOURNAL 
OF PHYSIOLOGY-RENAL PHYSIOLOGY, KIDNEY INTERNATIONAL, INTERNATIONAL JOURNAL OF 
MOLECULAR SCIENCES, JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY, and FRONTIERS IN 
PHARMACOLOGY (Table 1). Among these, KIDNEY INTERNATIONAL, JOURNAL OF THE AMERICAN SOCIETY 
OF NEPHROLOGY, and AMERICAN JOURNAL OF PHYSIOLOGY-RENAL PHYSIOLOGY have received the most 
citations, establishing them as highly influential journals in the field (Table 1).

Cited Articles
The top 10 most cited articles focus on mitochondrial autophagy, oxidative stress, ferroptosis, and mitochondrial 
energetics (Table 2). The most cited study, “Mitochondria ROS and mitophagy in acute kidney injury”, underscores 
the significance of mitochondrial autophagy in maintaining mitochondrial quality and its relevance to AKI development 
and progression.

Figure 4 Visualization results of author cooperation. (A) Most locally cited authors. (B) Author cooperation network.
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Research Hotspots
Keyword cluster analysis reveals interconnected clusters around major keywords such as oxidative stress, ischemia- 
reperfusion injury, apoptosis, inflammation, and autophagy, forming a complex network within the field (Figure 5A). The 
evolution of research, focusing from broader biological processes to specific cellular organelles and molecular mechanisms, 
underscores the deepening understanding of AKI pathophysiology (Figure 5B–D). Advancements in exploring specific 
molecular mechanisms and treatment methods have made research areas focus on cellular senescence, Peroxisome 
Proliferator-Activated Receptor Gamma Coactivator 1-Alpha (PGC-1α), ferroptosis, mitochondrial quality control, mito
chondria-targeted antioxidants, natural products, extracellular vesicles, and nanoparticle drug delivery, etc (Table 3).

Discussion
Research results
The study offers a comprehensive analysis of the evolution, current state, and emerging trends in research concerning the 
relationship between mitochondria and AKI over the past two decades. Since 2011, researchers have increasingly focused 
on the role of mitophagy in the pathogenesis of AKI, indicating a deepening understanding of AKI. Furthermore, the 
scope of research has expanded beyond mitochondrial dysfunction to include factors such as epigenetic regulation and 
renal repair mechanisms during AKI.

Both China and the United States have made substantial research contributions, with the United States leading in 
citation counts. Historically, institutions in the United States, notably Harvard University, held considerable influence, but 
since 2010, several institutions from China have contributed to a surge in publication volume. While China leads in 
publication volume, it trails behind the United States in citation counts, suggesting a need for enhanced international 

Table 1 Journals/Cited Journals

Rank Sources Articles Times of cited

1 AMERICAN JOURNAL OF PHYSIOLOGY-RENAL PHYSIOLOGY 109 4191
2 KIDNEY INTERNATIONAL 72 6514

3 INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES 61 997

4 JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY 61 5559
5 FRONTIERS IN PHARMACOLOGY 39 512

6 PLOS ONE 39 2108

7 OXIDATIVE MEDICINE AND CELLULAR LONGEVITY 38 902
8 RENAL FAILURE 34 507

9 BIOMEDICINE & PHARMACOTHERAPY 29 454
10 SCIENTIFIC REPORTS 26 1154

Table 2 Cited Articles

Rank Paper DOI Total 
Citations

TC per 
Year TC

Normalized 
TC

1 XIE Y, 2016, CELL DEATH DIFFER 10.1038/cdd.2015.158 2058 228.67 26.93

2 BASILE DP, 2012, COMPR PHYSIOL 10.1002/cphy.c110041 735 56.54 9.84

3 LINKERMANN A, 2014, PROC NATL ACAD SCI U S A 10.1073/pnas.1415518111 721 65.55 8.87

4 BHARGAVA P, 2017, NAT REV NEPHROL 10.1038/nrneph.2017.107 658 82.25 13.32

5 BROOKS C, 2009, J CLIN INVEST 10.1172/JCI37829 582 36.38 8.72

6 BINDU S, 2020, BIOCHEM PHARMACOL 10.1016/j.bcp.2020.114147 566 113.20 16.56

7 GOMEZ H, 2014, SHOCK 10.1097/SHK.0000000000000052 537 48.82 6.60

8 IYER SS, 2009, PROC NATL ACAD SCI U S A 10.1073/pnas.0908698106 524 32.75 7.85

9 GOLOMB BA, 2008, AM J CARDIOVASC DRUGS 10.2165/0129784-200,808,060-00004 506 29.76 7.14

10 VARSHAVSKY A, 2011, PROTEIN SCI 10.1002/pro.666 501 35.79 6.01
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collaboration. Other countries like Japan, Germany, South Korea, France, Italy, the United Kingdom, India, and Spain 
also contribute to the field’s development, albeit to a lesser extent.

The top 10 journals publishing research on mitochondria and AKI span a range of disciplines, from nephrology to 
molecular sciences and pharmacology, reflecting the interdisciplinary nature of the field. This diverse publication 
landscape underscores the high level of academic interest, indicating the necessity for further research to advance 
strategies for the prevention, diagnosis, and treatment of AKI. Global collaboration among research institutions is 
encouraged to foster innovation and address the multifaceted challenges posed by AKI.

Parikh SM and Schnellmann RG from the United States, along with Dong Z from Central South University in China, 
are the most frequently cited authors, indicating their significant influence in this research field. Parikh’s team primarily 
focuses on changes in mitochondrial metabolism during AKI, particularly mitochondrial biogenesis and energy 
metabolism.47 They underscore the potential protective roles of the mitochondrial biogenesis regulator PGC1α and 
nicotinamide adenine dinucleotide in mitigating renal stress.48,49 Schnellmann’s research particularly highlights the role 
of mitochondria in drug-induced AKI. His team has investigated the effects of lasmiditan, a 5-hydroxytryptamine (5-HT) 
1F receptor agonist, and Formoterol PLGA-PEG Nanoparticles on mitochondria in renal proximal tubules.50–53 Dong Z’s 
research focuses on mitochondrial regulation, cellular autophagy, and epigenetics in AKI. The team’s studies have 
showcased the rapid regulation of mitochondrial dynamics in AKI and and have delved into the role of mitochondrial 
quality control in renal injury and repair.8,54,55

The top 10 most cited articles primarily focus on areas such as mitochondrial autophagy, oxidative stress, ferroptosis, 
and mitochondrial energetics. Among them, the most cited study is “Mitochondrial ROS and mitophagy in acute kidney 
injury”, which underscores mitochondrial autophagy as a pivotal mechanism for maintaining mitochondrial quality, 
responsible for eliminating damaged mitochondria, and closely associated with the occurrence and development of 
AKI.56 Lin et al’s research revealed that PINK1-Parkin-mediated mitochondrial autophagy can mitigate mitochondrial 
reactive oxygen species (ROS) and consequent activation of the NLRP3 inflammasome, thereby averting apoptosis of 
renal tubular epithelial cells and tissue damage.57 Oxidative stress is another focus of the research.58 Research indicates 

Figure 5 Research Hotpots. (A) Clustering network of keywords. (B) Trend topics from 2000 to 2023. (C) Historiograph of articles. (D) Keyword network timeline from 
2011 to 2023.
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that mitochondrial ROS can exacerbate kidney injury by impeding mitochondrial transcription factor A-mediated 
maintenance of mitochondrial DNA (mtDNA), resulting in reduced mitochondrial energy metabolism and heightened 
cytokine release. Additionally, ferroptosis, recognized as a newly regulated form of cell death, has gained considerable 
attention.59 These studies underscore the active research surrounding the role of mitochondria in AKI. Future 

Table 3 Summary of Current Research Directions and Findings

Research 
Area

Research 
Direction

Keywords Key Findings Future Directions References

Cell 

Biology

Cellular 

Senescence

Cellular senescence, 

p53, cell cycle arrest

Senescence of renal tubular epithelial 

cells accelerates CKD progression. 

Mitochondrial overfusion is linked to 
DRP1 downregulation. Lack of 

TREM1/3 cells causes cell cycle 

arrest and decreased mitochondrial 
metabolism.

Develop drugs targeting 

mitochondrial metabolism to 

delay senescence and 
advance preclinical and 

clinical research.

[15–18]

Ferroptosis Ferroptosis, lipid 

peroxidation

Succinate: quinone oxidoreductase 

degradation leads to mitochondrial 
dysfunction, aggravating ferroptosis 

and AKI. PKM2 regulates glycolysis, 

maintaining mitochondrial integrity.

Study drug interventions in 

ferroptosis and promote 
translational applications.

[19–21]

Mitochondrial 

Quality Control

Biogenesis, dynamics, 

mitophagy, fusion, 

fission, PGC-1α, 
NRF1, MFN1, PINK1, 

Parkin, SIRT1

Mitochondrial biogenesis driven by 

PGC-1α promotes nuclear 

respiratory factors and TFAM 
expression. Fusion and fission 

integrate mitochondria into 

networks. Damaged mitochondria 
are cleared by mitophagy via PINK1- 

Parkin pathway.

Develop drugs regulating 

mitochondrial quality and 

conduct preclinical studies.

[8,22–29]

Emerging 

Therapies

Pharmacotherapy Antioxidants, MitoQ, 

Szeto-Schiller (SS), 

SS-31, MitoTEMPO, 
SkQR1

Antioxidants like MitoQ and SS 

peptides protect mitochondrial 

membranes, clear ROS, and inhibit 
permeability transition. 

Mitochondrial acetate increases ATP 

levels, reducing AKI tubular necrosis.

Improve drug bioavailability 

and stability, and advance 

clinical applications.

[30–35]

Natural Products Curcumin, Resveratrol Curcumin protects kidneys by 

regulating immune system, clearing 

ROS, reducing apoptosis, and 
improving mitochondrial function. 

Resveratrol enhances antioxidant 

responses and mitochondrial 
homeostasis.

Study mechanisms of natural 

products and conduct 

translational research.

[36–39]

Nanomedicine liposomes, 

nanoparticles, drug 
delivery systems

Curcumin derivatives target 

mitochondria via KIM-1 receptor- 
mediated endocytosis and TPP 

action. New technologies like 

nanoparticles and liposomes show 
potential in improving bioavailability 

and stability.

Optimize nano-drug delivery 

systems and promote 
preclinical and clinical 

applications.

[40–43]

Cell Therapy Mesenchymal stem 
cells (MSCs), 

exosomes

MSCs reduce mitochondrial fission 
and enhance biogenesis. Fibroblast- 

derived vesicles promote mitophagy, 

inhibit pyroptosis, and improve 
kidney function.

Optimize cell therapy and 
advance preclinical and 

clinical applications.

[44–46]
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investigations may center on achieving a more precise understanding of the mechanisms involved, identifying novel 
therapeutic targets, and exploring potential clinical applications.

Hot Spots and Trends
By analyzing literature and key terms through the Historiograph Network, we gain insight into research hotspots and 
trends. Since 2011, research keywords have shifted from macro-level to micro-level focuses, including ischemia- 
reperfusion, sepsis, cisplatin-induced nephrotoxicity, and contrast-induced AKI. Techniques like gene knockout, over
expression, and siRNA interference are now used to study molecular mechanisms in greater depth. Early research 
focused on broad biological processes such as oxidative stress and apoptosis, but has since narrowed to organelle-level 
mechanisms and therapies, especially mitochondrial quality control. Emerging hotspots include mRNA, mitochondrial- 
targeted antioxidants, extracellular vesicles, and nanoparticle drug delivery, reflecting a deeper understanding of AKI 
mechanisms. The specific analysis and summary are as follows.

As research on cell death and injury in AKI progresses, the focus has shifted from apoptosis to cellular senescence 
and ferroptosis. Senescence of renal tubular epithelial cells is a crucial factor in the progression of AKI to CKD and is 
closely linked to mitochondrial dysfunction.15–18 Impaired mitochondrial function weakens defenses against ferroptosis, 
leading to increased levels of lipid peroxidation.19 Recent evidence suggests that mitochondria could be potential 
therapeutic targets for reducing ferroptosis and improving AKI prognosis.20,21 The mitochondrial quality control system 
aids renal tubular epithelial cells in coping with stress and restoring homeostasis.8 In cases of mild injury, protein quality 
control, antioxidant defenses, and mtDNA repair play significant roles, while mitochondrial biogenesis, dynamics, and 
mitophagy are more critical during severe injury.22–24Increasing evidence indicates that dysregulation of mitochondrial 
quality control contributes significantly to the pathogenesis of AKI and suboptimal kidney repair.25–29 The gut microbiota 
has also emerged as a new focal point in AKI research. Dysbiosis can promote the progression of AKI to CKD through 
mechanisms such as hypoxia induction, mitochondrial ROS production, aryl hydrocarbon receptor activation, and uremic 
toxin generation.60–64 Continued research is essential to uncover these mechanisms, which will help in identifying novel 
therapeutic targets and improving clinical outcomes for AKI patients.

Mitochondria-targeted therapy shows immense potential in the treatment of AKI.65 However, most therapeutic 
research is still in the preclinical stage, focusing on testing efficacy in experimental animal models and exploring 
treatment mechanisms. Initial approaches involve the use of lipophilic antioxidant molecules coupled with triphenylpho
sphonium ions, such as MitoQ, MitoTEMPO, or SkQR1, among others. Szeto-Schiller (SS) peptides are selectively 
targeted to the inner mitochondrial membrane. SS-31 has been extensively studied in AKI models, protecting the cristae, 
preventing mitochondrial swelling, scavenging mitochondrial ROS, and inhibiting the opening of mitochondrial perme
ability transition pores.30,31 Mitochondrial Acidic 5 is a derivative of the plant hormone indole-3-acetic acid, which can 
increase cellular ATP levels and reduce AKI tubular necrosis.32,33 The Schnellmann team primarily searched formoterol 
and 5-HT2 agonists, which can increase PGC-1α expression and promote mitochondrial biogenesis.34,35

Natural compounds have also shown promising effects in the prevention and treatment of AKI. In particular, 
curcumin, a polyphenolic compound with multiple biological activities, stands out. It protects the kidneys by 
regulating the immune system, scavenging reactive oxygen species, reducing cell apoptosis, and improving mitochon
drial function. It can activate Nuclear factor erythroid 2–related factor 2, Heme oxygenase 1, and PGC-1α to reduce 
ROS, upregulate OPA1, and downregulate DRP1 to restore mitochondrial homeostasis.36 The stepwise targeted 
curcumin derivative Ser@TPP@CUR can be specifically internalized by renal tubular epithelial cells through 
endocytosis mediated by the Kidney Injury Molecule-1 receptor. Subsequently, it actively distributes in mitochondria 
under the action of the mitochondrial-targeting moiety TPP.40 New technologies such as curcumin nanoparticles, 
liposomes, and polymer conjugates show immense potential in enhancing the bioavailability and stability of 
curcumin.41–43

Additionally, cell therapies such as mesenchymal stem cells and extracellular vesicles show promise in experimental 
AKI models. Mesenchymal Stem Cells have been shown to reduce mitochondrial fission and enhance mitochondrial 
biogenesis.44,45 The latest research indicates that extracellular vesicles derived from fibroblastic reticular cells selectively 
bind to primary renal tubular cells, promoting mitochondrial autophagy, inhibiting cell pyroptosis, and improving kidney 
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function by inhibiting NLRP3 inflammasome activation.46 With further understanding of the mechanisms of these 
therapeutic approaches and the advancement of related clinical studies, it is hoped that more effective treatments for 
AKI will be developed in the future.

Overall, medical research on AKI has made significant progress over the past decade. However, due to the complexity 
of AKI mechanisms, applying related theories in clinical treatment has not yielded the expected results. Therefore, 
researchers still face major challenges and need to further explore the mechanisms of AKI to achieve more effective 
treatment strategies.

Limitations
Literature metrics analysis relies on specific technical tools and algorithms. Different literature metrics analyses 
depend on specialized technical tools and algorithms. Different algorithms may be utilized in various literature 
analysis software to compute citation frequency, impact factor, or collaboration networks, resulting in some level of 
variability in research findings. Furthermore, in our study, we performed thorough data preprocessing and cleansing to 
reduce the influence of erroneous and duplicate data. Nevertheless, this procedure may entail subjective assessments, 
such as determining which literature to examine and defining keywords, potentially introducing subjectivity into the 
analysis outcomes.

Conclusion
Based on the WoSCC database, a bibliometric analysis was conducted on 2433 studies published before 2024 regarding 
the relationship between mitochondria and AKI. The results show that the number of papers on it has been increasing 
annually over the past 20 years, with China and the United States being the leading countries in this field. Moreover, 
Central South University is the research institution with the greatest impact on research outcomes, and Parikh SM, 
Schnellmann RG, and Dong Z are the most influential authors in this field. KIDNEY INTERNATIONAL, JOURNAL OF 
THE AMERICAN SOCIETY OF NEPHROLOGY, and AMERICAN JOURNAL OF PHYSIOLOGY-RENAL 
PHYSIOLOGY are the most influential journals. Initially, the research focused on keywords such as oxidative stress, 
ischemia-reperfusion injury, cell apoptosis, inflammation, and autophagy. In recent years, new research hotspots have 
emerged, including ferroptosis, aging, mitochondrial quality control, messenger ribonucleic acid, mitochondrial-targeted 
antioxidants, extracellular vesicles, and nanodrug delivery. In summary, research on the relationship between mitochon
dria and AKI has promising prospects, and targeted regulation of mitochondria will be a focus of future research on the 
prevention and treatment of AKI.
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