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Visualization of research status and prediction of development
trends in bacterial responses to hydrogen peroxide stress
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Abstract: [Background] Hydrogen peroxide (H,0,), an environmentally friendly disinfectant,
is widely used in medical treatment, food safety, industrial bleaching, environmental
disinfection and other fields. However, long-term use of H>O; can lead to bacterial tolerance to
H,0,. [Objective] Through bibliometric analysis, we can gain insights into the current research
hotspots and frontiers within the realm of bacterial responses to H,O; stress, thereby predicting
the future development trends in this field. [Methods] CiteSpace was used to visually analyze
the research papers about bacterial responses to H,O; stress in the last ten years regarding the
annual publications, countries, institutions, cited journals, authors, keywords, etc. [Results] A
total of 986 SCI research papers that met the requirements were screened out, mainly involving
the fields of Microbiology, Biochemistry and Molecular Biology, and Biotechnology and
Applied Microbiology. The studies in this field in the last ten years mainly focused on factors
affecting the endogenous H,O, production, oxidative stress damage, antioxidant defense
systems, signal transduction, and immune regulation. [Conclusion] The available studies in this
field mainly focus on the response and regulation of bacterial themselves to H,O,. However,
few studies report the interactions between different bacteria as well as between bacteria and
hosts. The future research directions may include exploring the impact of endogenous H,O;
produced by pathogenic bacteria on the hosts and the bacterial adaption mechanism in dealing
with host stress responses, which can be used for antibacterial and bactericidal treatment and
environmental pollution remediation. This article lays a foundation for deciphering the
mechanism of bacterial responses to H,O, stress, preventing and controlling pathogenic
bacteria, and revealing bacterial interactions with hosts.

Keywords: bacteria; hydrogen peroxide (H,O;); oxidative stress; visualization; CiteSpace;
bibliometric analysis; research hotspots; development trends
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Figure 1 Flow chart of data filtration process.
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Table 1 Top 10 scientific research institutions contributing to publications
iy BE N Ex H Pk
Rank Count Institutions Country Centrality
1 29 = Bl ¢ Chinese Academy of Sciences China 0.08
2 24 Wi{L K 2% Zhejiang University China 0.01
3 22 A ARl K % Nanjing Agricultural University China 0.08
4 14 B W BL2# B¢ Russian Academy of Sciences Russia 0.00
5 14 1erp £l K 2% Huazhong Agricultural University China 0.00
6 12 [ % L Bl 24 BE Chinese Academy of Agricultural Sciences China 0.13
7 12 [ % . K% China Agricultural University China 0.02
8 11 V223 K 2% Shanghai Jiao Tong University China 0.15
9 10 YPHFE F A% King Saud University Saudi Arabia  0.11
10 10 P R 2 T B G -F A5 4304 University of Tllinois Urbana-Champaign USA 0.00
Univ lllinois
Univ Florida cKing Sa_Ud Um-V ot Pactou; Huazhong Agr Univ
Mahidol Univ -
. China Agr Univ
ARS  Chulabhorn Res Inst Cornell Univ
Jiangran linkv ; Russian Acad Sci
csic @hanghai Jiao Tong Univ C’Ehinese Acad Agr Sci

,kChinese Acad Sci

Univ Sao Paulo
CNR

Banaras Hindu Univ

4 BN AEERMEE

@ovt Coll Univ
Nanjing Agr Univ

Zhejiang Univ

Figure 4 The cooperation network diagram of scientific research institutions.
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Table 2 The information from the top 10 most cited journals

Rank Time cited Cited Journal 1F5022 JCR (2022)  Country
1 756 Journal of Bacteriology 3.20 Q3 USA

2 655 Proceedings of the National Academy of Sciences of the 11.10 Ql USA

United Sates of America

3 629 Journal of Biological Chemistry 4.80 Q2 USA

4 598 PLoS One 3.70 Q3 USA

5 591 Molecular Microbiology 3.60 Q2 England
6 555 Applied and Environmental Microbiology 4.40 Q2 USA

7 453 Microbiology-Sgm 3.10 Q3 England
8 417 Infection and Immunity 3.10 Q2 USA

9 399 Science 56.90 Ql USA

10 377 FEMS Microbiology Letters 2.10 Q4 Netherlands
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Table 3 Top 10 disciplinary categories arranged by publication frequency and centrality

e 25 LIES £i35 e~ T

Rank Category Frequency | Rank Category Centrality

U e 423 U WSS T AN 0.43
Microbiology Biochemistry & Molecular Biology

2 MRS T 169 2 0.41
Biochemistry & Molecular Biology Microbiology

3 AR SRUTRUED 122 3 RWHR SR 0.29
Biotechnology & Applied Biotechnology & Applied Microbiology
Microbiology

4 RbESHOR A T 97 4 TR 0.21
Science & Technology-Other Topics Engineering

5 EY - M B2 5 SCR 51T 93 5 fef 0.18
Microbiology Web Science Citation Chemistry
Index Expanded (Sci-expanded)

6 ZRbRRE 88 6 HHRl 0.18
Multidisciplinary Sciences Environmental Sciences

7 HYFL 71 7 W R S 0.17
Plant Science Environmental Sciences & Ecology

8 B S EOR 62 8 Y 0.13
Food Science & Technology Plant Science

9 A= 53 9 wlk 0.13
Immunology Agriculture

10 == 43 10 R 0.10
Chemistry Veterinary Sciences

PHARMACOLOGY & PHARMACY
' SCIENCE & TECHNOLOGY - OTHER TOPICS

IMMUNOLOGY | \MULTIDISCIPLINARY SCIENCES

—

INFECTIOUS D'SEASESS“ . _FOOD SCIENCE & TECHNOLOGY

®

MICROBIOLOGY WE SCIENCE CITATION INDEX EXPANDED (SCI-EXPANDED)
" MICROBIOLOGY

ENYIRONMENTAL SCIENCES & con.()g;v
IOTECHNOLOGY & APPLIED MICROBIOLOGY

PLANT SCIENCE:E‘»
BIOCHEMISTRY & MOLECULAR BIOLOGY

@RICUL{JRE /

@zmsmy
5 ZFERHTIEME

Figure 5 Discipline category network diagram.
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Table 4 Top 10 productive authors and co-cited authors

Rank  Top 10 productive author Country Count Rank Top 10 co-cited author Country  Citations
1 GAO Haichun China 9 1 IMLAY James A. USA 303

2 ZHU Jun China 8 2 BRADFORD Marion M.  USA 105

3 HUA Yuejin China 5 3 ZHENG Ming China 102

4 IMLAY James A. USA 5 4 SEAVER Lauren Costa USA 97

5 ZOTTA Teresa Italy 5 5 STORZ Gisela USA 92

6 MONGKOLSUK Skorn Thailand 5 6 LIVAK Kenneth J USA 86

7 WANG Liangyan China 5 7 MISHRA Surabhi USA 64

8 ROMSANG Adisak Thailand 5 8 DATSENKO Kirill A. USA 61

9 TIAN Bing China 5 9 SAMBROOK Joe USA 57

10 RICCIARDI Annamaria Italy 5 10 KOHANSKI Michael A.  USA 54
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UeAh, MR T T AR W B B A AR
BU, AL A W 78 A% v 1 3 1 M RN A A7 3R
w32 Al 4 BIF 5T R A A 2 AR A T
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THHEIAD, s AMER S, B 9NkA
EH, 1Ak ARE, UL E ST R W
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A AR 1 MRS RS Z & AR
1845 1E . Bradford Marion M. (0.19). Imlay

James A. (0.13). ZHENG Ming (0.12)iX 3 {37 #{
SIEE OSSR T 0.1, RIS R 1t
Sl VE# W 2% v A #5565 B 24 . Bradford
Marion M.Fl Imlay James A.[J8F5E1E SO
SRS, T H AR = — A % %
R BT FEEAH T ROS 197 A DL A
S 1 B AEAIL i 41
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Figure 6 The network of co-cited authors.
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A#0 PGPR . #l reactive oxygen species., #2
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Figure 7 Timeline view of the cluster analysis of keywords.
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Top 25 keywords with the strongest citation bursts

Keywords Year Strength
Bacillus subtilis 2012 4.50
Protection 2012 3.30
Regulon 2012 2.78
Superoxide 2012 2.64
Salmonella typhimurium 2012 3.59
Nitric oxide 2012 291
Manganese 2012 2.79
Saccharomyces cerevisiae 2012 3.14
Binding protein 2012 2.81
Stationary phase 2012 3.83
DNA binding 2012 2.93
Arbuscular mycorrhizal fungi 2012 2.57
Sigma factor 2012 2.52
Lactococcus lacti 2012 3.14
Signal transduction 2012 2.51
Pseudomonas aeruginosa 2012 2.50
Pathway 2012 3.25
Apoptosis 2012 294
H,0, 2012 4.20
Protein 2012 271
Strain 2012 2.61
Tolerance 2012 5.82
Plant growth 2012 5.05
Response 2012 431
Antioxidant enzyme 2012 3.14
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Figure 8 Top 25 keywords with the strongest citation bursts according to the time. The bars in the figure
represent time periods, and the bold bars represent emergent time periods.
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