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Advances and trends of heat shock proteins in

ophthalmology in the past 20 years

CHEN Wen, CHEN Hui, TAN Yuan, LIU Zhenzhen

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key Laboratory of

Abstract

Keywords

Ophthalmology Visual Science, Guangzhou 510060, China)

Objective: To investigate the advances and trends of heat shock proteins (HSP)in ophthalmology published from
2003 to 2023. Methods: The Web of Science database was used to retrieve the literature on heat shock proteins in
ophthalmology published from January 1, 2003 to December 26, 2023. Bibliometric methods and VOSviewer and
CiteSpaces software were used to analyze and visualize data, including publication count, countries, organizations,
journals, authors, keywords and subject categories. Results: A total of 1079 publications related to HSP in
ophthalmology were included, and the overall number of publications was fluctuating. The United States (n=394) was
the leading contributor among countries. Investigative Ophthalmology & Visual Science (n=80) was the journal with
the largest number of publications. The pathogenesis of glaucoma, the pathogenesis of cataract and the mechanism of
ophthalmic diseases at the genetic level of HSP were identified as the research hotspots. Glaucoma, cholesterol, and
molecular chaperones were identified as frontier research topics. Biochemistry & molecular biology, multidisciplinary
materials science, and cell biology have the highest betweenness centrality values of 0.60, 0.28, and 0.26, respectively.
Multidisciplinary chemistry (burst years: 2017 to 2023; strength = 6.3) was a subject involved in the research frontier
of this field. Conclusion: Research on heat shock proteins in ophthalmology mainly focuses on revealing the genetic
background of the diseases and exploring the molecular mechanisms and therapeutic applications in glaucoma and
cataracts. The advance in the study on molecular mechanisms in this field depends on multidisciplinary collaboration
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1104 publications identified from WoSCC database

25 publications were excluded:
Meeting abstract(19) ; Letters(1);
Editorial material(5)
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1079 publications including 919 articles and 160 review
articles were included in the final bibliometric analysis
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Figurel Flow chart of the study selection process
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‘WoSCC: Web of Science Core Collection.
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Figure 2 Profile of research on heat shock protein in ophthalmology in the past 20 years
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('A) Top graph: analysis of annual publications and citations trends. Bottom graph: annual growth rate of publications; (B) Top 10 countries;

(C) Top 11 organizations; (D) Top 11 journals.
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Figure 3 The most active authors in the field of heat shock protein in ophthalmology
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(A) Top 10 first authors; (B) Top 11 co-authors; (C) Author collaboration network.
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Figure 4 Map of keywords co-occurrence in the field of heat shock protein in ophthalmology
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(A) Keywords network diagram; (B) Keywords dynamics and trends.
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Table 1 The top 10 keywords in the 3 clusters in co-occurrence analysis of keywords

Cluster 1 (Red) Occurrence Cluster 2 (Blue) Occurrence Cluster 3 (Green) Occurrence
model 169 molecular chaperone 160 expression 188
glaucoma 81 a-crystallin 133 gene 142
apoptosis 79 lens 118 protein 70
oxidative stress 78 b-crystallin 108 heat-shock-protein-70 65
cells 52 alpha-b-crystallin 102 mutation 64
retinal ganglion-cells S1 cataract 78 stress S1
retina 43 chaperone-like activity 71 identification 48
activation 38 crystallin 48 disease 41
intraocular-pressure 35 aggregation 41 heat-shock-protein-90 38

macular degeneration 33 quaternary structure BS mechanisms BS
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Figure 5 Timeline view of cited references in the field of heat shock protein in ophthalmology
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formation year, co-citation clusters are numbered #0 to #11. The clusters are classified into research topic trends using terms from the citing

articles.
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Table 2 Top 10 subject categories of heat shock proteins in Table 3 Bridging subject categories of heat shock proteins in
ophthalmology in the past 20 years ophthalmology in the past 20 years
Sub] ect Category Occurrence Centrality Sub] ect category Centrality Occurrence

Ophthalmology 258 0.03 Biochemistry & Molecular Biology 0.6 250
Biochemnistry & Molecular Biology 250 0.60 Materials Science, Multidisciplinary 0.28 9

Cell Biol 0.26 93
Cell Biology 93 0.26 € P10°98Y

Biochemical Research Methods 0.18 14
Multidisciplinary Sciences 71 0

Engineering, Electrical & Electronic 0.18 12
Neurosciences 69 0.17

Neurosciences 0.17 69
Genetics & Heredity 69 0.10

Nanoscience & Nanotechnology 0.16 6
Biophysics 47 0.09

Immunology 0.14 38
Medicine, Research & Experimental * 0.11 Medicine, Research & Experimental 0.11 45
Oncol 39 0.09 NN N L

neotosy T AR P DR To L B B .

Immunology 38 0.14 Note: Subject category with centrality greater than 0.1 was

significant.
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Figure 6 Distribution of subject categories in the field of heat shock protein in ophthalmology
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