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Bibliometric and visual analysis of research on animal skin
microbiome based on Web of Science

PAN Meiye"?, CUI Zhenzhen"?, CHEN Huiqun"?, CHEN Xinbin"?, HUANG Huayuan''?

1 Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection, Ministry of
Education, Guangxi Normal University, Guilin 541006, Guangxi, China
2 Guangxi Key Laboratory of Rare and Endangered Animal Ecology, Guilin 541006, Guangxi, China

Abstract: [Background] The balance between skin microbiome and animals is crucial for the
health of the hosts. Skin microbiome affects the metabolic and immune processes of the host,
endowing the host with specific physiological functions. Changes in the structure and function
of the skin can affect the composition of the skin microbiome. [Objective] To explore the
research progress, frontiers, and prospects in animal skin microbiome and shed light on the
future research by visual analysis of articles in the field published during 2009-2023.
[Methods] We employed CiteSpace to visually analyze the articles about animal skin
microbiome published in the Web of Science (WOS) core collection from three aspects:
research progress, main research strength, and research hotspots and frontiers. [Results] Since
2012, the annual number of publications in animal skin microbiome has risen with fluctuations,
indicating that research in this field has been deepening and advancing. The research in this
field has expanded from the basic discipline microbiology to interdisciplinary fields. Globally,
the United States had the most prominent research strength in this field, forming a collaborative
network centered on universities. China ranked third in the world in terms of publications,
demonstrating unique status and significant contributions. The available studies in this field
mainly focused on Bartrachochytrium dendrobatidis, chytridiomycosis, skin bacteria, skin
fungi, etc., and often took gut microbiota into account. [Conclusion] The research on animal
skin microbiome is still experiencing rapid development and has giant research potential.
Classic topics such as microbial diversity, skin diseases, host health, and immune defense will
still be key research directions in the future.

Keywords: animal skin microbiome; CiteSpace; bibliometric analysis; visual analysis
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R sl 4 50 e 1 3 s 2 —
485 {0, 75 %8 BR T8 (Staphylococcus  aureus) i 5 fi
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ARV S A RO e =2 (B OGRS
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el AL o B, 48 T TE B W) K IR Ak A P A 2 0t
B HGL SRI, TRA T 2 S s Bk
R Bh A& M R e it =% |

1 MR5r%

1.1 HFEFXIE
Web of Science #Z.[>5 #(Web of Science

Core Collection, WOSCC) /2 | H-5zm /)
PT35I SCHBERPE, W 2T B, Jf
Y R Sk E P RS RT
WOSCC #47 SCHR A BERE ARG 2R, 45 AH 3G B2 ik Tk
AR F SR R IR DESFH] WOS FEK R
=, K& H LB N 2009-01-01-2023-12-31,

x1 KRR

Table 1 Literature query terms

FT SCkk %

Number Literature query terms

1 Skin bacteria

2 Skin bacterial communities

3 Skin commensal bacteria

4 Skin commensal microbiome

5 Skin fungi

6 Skin fungus

7 Skin fungus communities

8 Skin microbes

9 Skin microbial communities

10 Skin microbiome

11 Skin microbiota

12 Skin microecology

13 Skin probiotics

14 Skin symbiotic microbiota

15 Skin virus

16 Dermatophyte

17 Epidermal bacteria

18 Epidermal bacterial communities
19 Epidermal commensal bacteria
20 Epidermal commensal microbiome
21 Epidermal fungi

22 Epidermal fungus

23 Epidermal fungus communities
24 Epidermal microbes

25 Epidermal microbial communities
26 Epidermal microbiome

27 Epidermal microbiota

28 Epidermal microecology

29 Epidermal probiotics

30 Epidermal symbiotic microbiota
31 Epidermal virus
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Figure 1 Annual volume of publication and trend.
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Figure 2 Volume of publication and citation frequency.
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Table 2 Literature information for the top three of citation frequency

Frs SCHkA H VI RFRFEG BHGIIR RS PEIEG IR

Number The literature topic Source journal Publication Total citation Maximum cited year
year frequency (frequency)

1 The amphibian skin-associated microbiome Molecular 2014 261 2017 4F(40)

across species, space and life history stages®® Ecology

2 Microbiome evolution along divergent branches Molecular 2016 256 2022 H(52)
of the vertebrate tree of life: what is known and  Ecology

unknown!?”!
3 Microbial community dynamics and effect of Isme 2014 228 2017 H-(33)
environmental microbial reservoirs on Journal

red-backed salamanders (Plethodon cinereus)*®
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Figure 3 Co-referenced literature co-occurrence map.
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Figure 4 The corresponding publication volume of the top 10 subject categories.
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Table 3 The publication volume of the top 10

countries (regions)

e ERGK) %Ik AL

Number Countries (regions) Publication  Proportion
volume (%)

1 FH USA 221 50.92

2 [ Germany 39 8.99

3 #1[E China 38 8.76

4 fil& kK Canada 27 6.22

5 ¥ [H England 27 6.22

6 WKFI. Australia 26 5.99

7 7Y Brazil 25 5.76

8 PHHEA Spain 20 4.61

9 7. France 18 4.15

10 B £ T Panama 17 3.92
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Figure 5 Publishing countries (regions) co-occurrence map.
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Table 4 The publication volume of the top 10 institutions

Fr5 PLAE KA di bt
Number Institution Publication volume Proportion (%)
1 JIM K22 &R 45 University of California System 44 10.14
2 128 2% 225 Smithsonian Institution 35 8.07
3 P JE BT 2 e R ST K 34 7.83
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Figure 7 Literature keywords co-occurrence map.
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Table 5 Distribution of high frequency keywords (top 15)

Fr5 W oy Pt

Number Frequency Year Keyword

1 149 2011 ZFEVE Diversity

2 116 2009 Ig:4% 1 Bartrachochytrium dendrobatidis
3 107 2009 TFE % Chytridiomycosis

4 67 2009 JZ BR4H B Cutaneous bacteria

5 65 2009 295 Disease

6 58 2014 BEYE Community

7 54 2014 KR E 40 Skin microbiome

8 49 2014 Jo 8 A B Gut microbiota

9 43 2012 1% 4 Infection

10 43 2017 FZ A% B RE Skin microbiota

11 39 2013 NV Bacterial community

12 39 2009 I 4 T JELAR Pathogen Batrachochytrium dendrobatidis
13 37 2014 e 40 Symbiotic bacteria

14 34 2012 2N Bacteria

15 34 2012 A Chytrid fungus

TETT 15 A/ M S g in] v, RH O A7 T 1) G
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Table 6 Distribution of high betweenness centrality
keywords (top 15)

Fe o otk Ay OCHE
Number Betweenness Year Keyword
centrality

1 0.12 2009 AEHE A Chytridiomycosis

2 0.12 2009 %K Disease

3 0.10 2009 4 E Bd

4 0.10 2014 FEY% Community

5 0.10 2016  #Lii Patterns

6 0.09 2014  JW)¥ Sequence

7 0.09 2009 Kk AE YR
Emerging infectious disease

8 0.09 2009 PTG 4 0
Amphibian declines

9 0.08 2011  Z#H£1: Diversity

10 0.08 2012 4l Bacteria

11 0.08 2012 JZ B4 Skin bacteria

12 0.08 2009 A:42% Ecology

13 0.08 2014 JAIERUEYIH
Gut microbiome

14 0.08 2010 JiiRtzh¥) Cats

15 0.07 2014 JAIERCEYIRE

Gut microbiota

TN, BB (gut microbiota)” Bk A
S BRI R O M, SR O]
JRISAE I B BB R . 5 IRARL, W
EAEY A S e RGP A TAE, X 0R
6 ERZM IR HE 2 CELE, FFHY
T 235 1) 725 Ak, 5 g 38 3 A TR R Y o
G BB, I R R S A B T
A DLH A AR R P S 1S R 2 R EAR
Unal 5 i A RO, Ik, AR Sh R
E7/liOp EERT A LR L9 S R 7/ RS 7B R
Was GAE—RILFEIRGT, Flhn, 7E—X0CTF 4 Fp
By A ik S S ) S AR TR WU TS 2= S AR SR
o, PEEIRVE T 18 ER9AT R AR TG PR Anfel 78
AR (R ik 1) B N (8 A ) s B AT Y
oA A Y kAl , Santos ZEMRE Lk
o B A = PR R E 8 4R (Duttaphrynus
mel anostictus)-5 A< b P Ffi | Y1 2R 20 (Ptychadena
mascareniensis) 1) 5z [k 21 7 1 17 18 20 o Bk 75
TR A HEAT FU B, R B3 %) B ik 4 o 2 A1k
HFrEZSMmEME LS, Bif—F1he T
A ZFE 1 5 1 JE 08 N B 7 B AH Gk .
2.3.2 XBIAREMETE LT

I FE X B R H 8 5 (log-likelihood ratio,
LLR)XS SR TR, R g
R HE (modularity, Q {E) KT 0.3 FHEAK
SRR, P YRR R (silhouette, STH)RT 0.7
RIERBHCR M EHE, BB SHeTsN, 1
FXRIETRSCERIF T L, IR, A
BR80T A6 2R 118 SC AR A Ao DG B ] 2R 28 i 55 W] 75 3]
23 N5, Ak g R B s (& 8), Q=0.448 6
(>0.3), $=0.759 0 (>0.7), RAFRHK B EHLERA
Mo AMFFETER 8 iR s THT 8 MREMER
BEHL, FEAFE#0 147 7 (Batrachochytrium
dendrobatidis)” “#1 5 ik E [ (Dermatophytes)”
“H#2 JHIERA Y4 (gut microbiome)” “#3 P Ik
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Figure 8 Literature keywords clustering map.
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Figure 9 Literature keywords timeline map.
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A Top 15 keywords with the strongest citation bursts
Keywords Year  Strength  Begin End 2009-2023
Cutaneous bacteria 2009 4.79 2013 2015 =
Skin bacteria 2012 4.49 2012 2015
Symbiotic bacteria 2014 3.52 2016 2018

Emerging infectious disease 2009 3.46 2009 2014

Immune defenses 2012 321 2012 2015

Inhibit growth 2017 3.14 2017 2019 —

Chytridiomycosis 2009 2.97 2014 2015 =

Dogs 2013 2.96 2016 2017 —

Biodiversity 2009 2.90 2019 2020 —

Antimicrobial peptides 2012 2.79 2012 2017 I

Atlantic salmon 2021 2.78 2021 2023 =——

Association 2021 2.78 2021 2023 -

Susceptibility 2018 2.68 2018 2020 —

Conservation 2014 2.67 2020 2023

Fungal pathogen 2018 2.57 2018 2019 -
B Top 15 keywords with the strongest citation bursts

Keywords Year  Strength Begin End 2009-2023

Emerging infectious disease 2009 3.46 2009 2014 e——

Antimicrobial peptides 2012 2.79 2012 2017

Skin bacteria 2012 4.49 2012 2015

Immune defenses 2012 3.21 2012 2015

Conservation 2014 2.67 2020 2023 —_———

Cutaneous bacteria 2009 4.79 2013 2015 —

Symbiotic bacteria 2014 3.52 2016 2018

Inhibit growth 2017 3.14 2017 2019 —

Atlantic salmon 2021 2.78 2021 2023 e

Association 2021 2.78 2021 2023 —

Susceptibility 2018 2.68 2018 2020 —

Chytridiomycosis 2009 2.97 2014 2015 —_—

Dogs 2013 2.96 2016 2017 =

Biodiversity 2009 2.90 2019 2020 =

Fungal pathogen 2018 2.57 2018 2019 —
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C Top 15 keywords with the strongest citation bursts
Keywords Year Strength Begin End 2009-2023
Emerging infectious disease 2009 3.46 2009 2014 eo———
Skin bacteria 2012 4.49 2012 2015 —
Immune defenses 2012 3.21 2012 2015 i
Antimicrobial peptides 2012 299 2012 2017 —_——
Cutaneous bacteria 2009 4.79 2013 2015 —_—
Chytridiomycosis 2009 2.97 2014 2015 —
Symbiotic bacteria 2014 3.52 2016 2018 —
Dogs 2013 2.96 2016 2017 e
Inhibit growth 2017 3.14 2017 2019 —
Susceptibility 2018 2.68 2018 2020 —
Fungal pathogen 2018 2.57 2018 2019 —
Biodiversity 2009 2.90 2019 2020 —
Conservation 2014 2.67 2020 2023 I
Atlantic salmon 2021 2.78 2021 2023 ——
Association 2021 2.78 2021 2023 —

10 STHEK < BRI EE

A FERBGREHNY. B: #RBAFZNEHE. C: R RBIHARFOHEY

Figure 10 Literature keywords emergent map. A: Sorted by strengths of burst. B: Sorted by the duration of

burst. C: Sorted by the beginning year of burst.
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