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Current trends in research on pulmonary fibrosis and metabolites: A bibliometric analysis MA
Ruimin, FAN Yali, YE Qiao (Department of Occupational Medicine and Toxicology, Beijing
Chaoyang Hospital/Clinical Center for Interstitial Lung Diseases/Beijing Institute of Respiratory
Medicine, Capital Medical University, Beijing 100020, China)

Abstract:

[Background] Certain metabolites are closely related to the occurrence and development of
pulmonary fibrosis, and the related mechanism has not been fully elucidated. It is necessary to
explore the trends of various metabolites and causes of pulmonary fibrosis.

[Objective] To discuss the trends of publication and research hotspots of pulmonary fibrosis-
related metabolites by bibliometrics.

[Methods] With "pulmonary fibrosis" and "metabolites" in both Chinese and English as primary
keywords, literature search was conducted through public online databases: PubMed, Web of
Science, SinoMed, and CNKI. NoteExpress 3.0 and Excel 2019 were used to store and organize the
collected literature. Analyses included publication year, number of papers, institution, country/
region, and journal title. VOSviewer 1.6.10 was used for visual analysis. Keyword co-occurrence
was analyzed by setting the minimum threshold for the occurrence of keywords to 5 times.
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The research on pulmonary fibrosis and associated metabolites in foreign language was earlier than that in Chinese language.
Since the 1990s, the number of literature showed an increasing trend in both foreign and Chinese language literature. A total of 1 062
articles were published in foreign languages, of which 864 articles contained the authors’ address information. The authors in the United
States published 340 articles, followed by China with 196 articles, and then Japan, Germany, and Italy. There were 728 relevant pieces of
literature published in Chinese, 709 of which included the authors’ institution information and 350 institutions were involved. North
China University of Science and Technology, Shanxi Medical University, Peking University, Zhengzhou University, China Medical
University, and Soochow University were the top 6 by number of publication. A total of 255 Chinese journals published 728 Chinese
articles, and among them 242 articles (33.24%) were published by 12 journals having published more than ten articles per journal. A total
of 1062 articles were published in 609 foreign language journals, and among them 179 articles (16.85%) were published by 8 journals
with more than 15 articles published by each journal. The results of keywords co-occurrence analysis suggested that pulmonary fibrosis
in association with glucose metabolism, lipid metabolism, amino acid metabolism, nucleotide metabolism, and biological oxidation were

the common themes studied at home and abroad.

The number of publications on pulmonary fibrosis and metabolites has been on the rise in recent years, and the research
hotspots include glucose metabolism, lipid metabolism, amino acid metabolism, nucleotide metabolism, and biological oxidation.

pulmonary fibrosis; metabolite; co-occurrence word; visual analysis; bibliometrics
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Figure 1 Publication year of literature in Chinese and foreign
languages related to pulmonary fibrosis and metabolites
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Table 1 Top 10 countries/regions in the number of publications

in foreign languages related to pulmonary
fibrosis and metabolites

JIRAaL ER/MX EXE &tkb/%
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Figure 2 Top 20 author institutions by number of publications on
pulmonary fibrosis and metabolites in Chinese language
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Figure 3 Co-occurrence of keywords in Chinese literature on
pulmonary fibrosis and metabolites

XJ 1062 RHMNICERF 110 NE AR X A #H*
THMDF(E 4), IR ETNARABEE: EAR
%ﬂﬁiﬂé’ﬁ%&ﬁ%Mﬁ%Uﬁ* ZEBRRE ST

A5 RIERN ST 4. BB ST 4K, &
Eﬁxﬁlﬁj’—ﬁﬂﬂiﬁé&ﬂaﬁE%ﬂﬂc’—ﬁﬂfﬁﬁé&ﬂﬁo

ATXLPA

Iysophospholipids
autetaxin e P

lysophosphatidic acid eyl

Sphlngosln*pho.spha(e h\ lipid metabolism lipid
sphingositie’kinase 1 9 78 i
v mass spagtrometry ohosgholinid? .
micr@RNA RAeRS metabolomics sarcQidosis pneumggoniosis
)
progein tumor-ne dfosis-factor 4

-ﬁ;%s'rs ® o e
pattiay. '&*"‘WOSIS sva:nlodimne'mducedp uuuuuu ry fibrosis

pr8sphatidyinesiiol Tkinase | 8 LA FEE bleomycin . pe "

mec‘lsmg 'suvls
3 [
yofigipblast/” * LS ndrial biogapesis 5 ant‘ant treefgicals

oxidation
glycaysis < & eging « @ 9

£ oxidativesstress

& hysexia endothalial cells
glucose rigtabolism rerdside & nitrigoxide. o glutaghione

differefifiation

argipine

inos

N-acetyl-seryl-asgartyl-lysyl-proline
angiotensin: -conertin, g enzyme

[F] HESUR 2B X BIRERHE A, BifZ BELBSZARXERZ
BB RBEE, FTRABARTRNARLER.
E 4 ML SAEYHEXRRIINOC R X EIR LI E
Figure 4 Co-occurrence of keywords in foreign literature on
pulmonary fibrosis and metabolites

b, AT SRR RS E R TR
ferUis. RERAE, ZEHRAHNRED AL,

3 e

KNIt ED T ETRHALE LS HARH
NEREIN ZTFH, 20 tH42 90 FRike, yh>cik
HEWHBIENEE, XERXHAFEX—NBENELE
H—H. ZERAREXNHMERLZNER, PEE
B, XREREORM TEESFZRANERN

MR T, LHfwE TER AL ML £ (TR, P

*E?éﬁﬂ YR %, BEPEARE (PERWIEF) (PE
Fog BERWFERE) (FETWEFHRE) (T
4 58m) M GRESERVEF) FFHY. I8k
RREATIAEN D8 XEIAHEI DRI ML £ S
R R A S EREREACE. BB, S BERN
B HEBRAHNED A,

EEREEERHTEaRAEBELERNHFNER
BR, — D THEREARRPEIURBEIRS TR
iR, TERFZFHT, B = RERBIA A5
PRIV EE, Tﬁ?%gt TR RER R R (AR,
REHMEBARS=ERENILR, 585FE58
T, Bl Lt AR 4R B0 X M TR BV IE TR O AR 0 B
SNERZ AR, BIR A “warburg FUR”™, warburg RN [E)
HFEIEMEERRPLREEEZER, IPF BEMALRDN
REHE O & LB BB RREURUE", MEERARRIAUE,
BT AT MR LT AR5 141", i
BT MR INE BRI Ao warburg 3R BYIN &I BT RS
BT 4 HAR, BB MY F ERINGHIEEE RS (6-
IR RN B -2/ RVE-2. 6- _WEFRES 3), R/ N A
LW ERE", B REEEE R aeR A2
EBBIEEE R

BERABT K BRZATENST, 2EARE
ENEFTMR. MILMMEREBEHER AN,
IEREAREEEE. ES%S. WEREN KA
MREERLAIZEEZER. RIBEEAW, BBRNESE
1ERERRERZE. HIHAEE. MBAEEL. ZRIIFAE. g
ElE2A5K. 2GSRI H a2, BRER
HEEFHNRREM, REBELXSS 7T LEUNLRE
Ml WEREBRIZFSHRT LN/ NRL FIRMAS
ERGEHEEBR) NI RIERRBEIIESAR
P RN EE T /)N B Bl £F 4 (L 12 EY, A Bk A R
(lysophosphatidic acid, LPA) @12 % & MY —Fh &z /)
SEmE RN, A, LPABE S LPA R 1

wWww.jeom.org


www.jeom.org

438 545572 &% | Journal of Environmental and Occupational Medicine | 2022, 39(4)

ZokE, AT ERARMARABNREINGE, 15
AT R T %, IGTEM 73 L AR AT 4 4R, (2
e R AREA T, EEREBRIESHELT LN/
AR, LPA 1K 1 IR R(ER LT AR R R/
mEZRBEY. HESRENEEARIS, FE
TFREEZARS, TEBMHRERZHT, $HERET
ZIRRThEE, SRS TE SR RSB ER T E MR AR
B, AR TSRS ER TERERE, HA
S E S B2 B8 1(sphingosine kinasel, Sphk1) {4 T
LR EHE B 1-B5B2 (sphingosinel-phosphate, S1P) F1 —
S ¥ |2 1 B B8 B5 (dihydrosphingosine-1-phosphate,
dhs1p) M, ZEEA L WP LIEER, Ef sip A
BIRALELIER™, TEfMSF 4/ )\ RIRE G, K8
4% S1P 2K 1 s FIfE, ME 2 RMIE TG,
H—FINETERERIESHIIRG, IPFEE M
B S1IP KA S, TREMEE TR S1P KTE
e, BEMgiER—a MRS ITERE. £ 1A
HESEMBAHMEEEAEX, I8 S1P S&ER™
BZEZIEMEX, Sphkl EHEKFIE IPFFIALRH L,
ST 5 WS o« FBAANER. BEEEBM | BR
REIEHEX", dhsip I RBETFT RF B EREN
AT E LT L IER, 1R7R £ dhsipP AIRER
AT AN S — N EREBRY, —TH R AT, IPF
BERIEEXNRAMALRERRET D& Sphk1
MRNA K RATIE, S1P 24K 1 M 4 RiAFHE T,
ZREA S1P {5 S@ERIE, IPF FZA4R SR ORI ™
BXMAEURELRSHERNHEEH TR,
[ERA G ST EVXREY, HEEHERR
MSNERFN—FMEEEL, LB L-RER
e EBNARMK D, #H R £ BERIR
TEHEEMRL (2R8I - RERBRKFEAS", =
REBHREBEBEREE—MESAEHAST, FIFAZXE
REBERIERNALI IPF EETHSKREHEXIE
R, BERR . 4R R. RalR. 5k, =]
B/ SR BRNHERKTEREENBABESAZ,
BRIRBLIEIRANKY-ES R, MR iEd
5 SR B % B8(ornithine-delta-aminotransferase,
OAT) Bk NERER", MERERENEER S, 2
T A ENBIF . SEBEAMLL, IPF BE AR
OAT 7K F R ER /K F 3918 0™, #—5 24 IPF fif
HNE AR FESIEIE LI, IPF £E OAT EREFRIAK
TEESTEEXNERA, B oOAT KFERAMEES
FItENB R L E2EAMEX, BAOMEEEER, /E

HE",

2 NMXBEY D FRAME D, BERIRMEAREE
MZ5ARIESHSHHEBIEF. —TURSTIERbLT2E
KRR AL, ERAH S 5EXEEY, RERZ
BA—H, K. 0ME. BN %ZERSN—HE
ENRSETESF. EIEAAMRE. XSETBIAR
MED R ATEART LRI T IREZ W, RE BT HUER
B 2K 28, 1EIN RAER FRIRRI, (8 3t Fli o T 4 40
LB LT LEZRRR 3 1L, FERE AR E 4K 2B I EEHE
FURES, DR R IE SFEMUR[SEENIEE
TR, RRIMARKRER, IPF B ABNE S|
MIENREABMELF/MELTFEHNRILE
X S EMRaEKBEEZ BNRTEER TR
WYIERI=%, SBAREMABLR T,

KRIARE T XEITEFMEIRBESTEE,
B R R X F R4S EE XA X TT
I, BRAARARNES, BEAXNBREETR
B RGRNARGEMER, RANARG ENSE
KRAREXEITENE S EWHITERM DN, X
RS R EAFERERSHFRRFERAN—
M, REMRVEE B ZSHFNEFIR . &L, XEk
HED TN RIARAR, FNHARERE KR
BEX, TARRA SIBER BB REERIER,

SE

[1] X8, 27538, TM58, & RS AF R AREIR DEMRR TN A
IR D] R SERIWVES, 2020, 37(7): 719-726.

DAl J, PENG FD, WANG HQ, et al. A review on application of metabolomic
approaches in occupational health research[J]. J Environ Occup Med, 2020,
37(7):719-726.

[2] RINSCHEN M M, IVANISEVIC J, GIERA M, et al. Identification of bioactive
metabolites using activity metabolomics[J]. Nat Rev Mol Cell Biol, 2019,
20(6): 353-367.

[3]1 RABINOWITZ J D, MUTLU G M. A metabolic strategy to reverse fibrosis?[J].
Nat Metab, 2019, 1(1): 12-13.

[4] STINE ZE, SCHUG ZT, SALVINO JM, et al. Targeting cancer metabolism in
the era of precision oncology[J]. Nat Rev Drug Discov, 2022, 21(2): 141-
162.

[5]1 KANG Y P, LEE SB, LEE J M, et al. Metabolic profiling regarding pathogenesis
of idiopathic pulmonary fibrosis[J]. J Proteome Res, 2016, 15(5): 1717-
1724.

[6]ZHAO X, KWAN JY Y, YIP K, et al. Targeting metabolic dysregulation for
fibrosis therapy[J]. Nat Rev Drug Discov, 2020, 19(1) : 57-75.

[71 XIE N, TAN Z, BANERIEE S, et al. Glycolytic reprogramming in myofibroblast
differentiation and lung fibrosis[J]. Am J Respir Crit Care Med, 2015,
192(12): 1462-1474.

(FEEE 445 TY)

www.jeom.org


https://doi.org/10.1038/s41580-019-0108-4
https://doi.org/10.1038/s42255-018-0013-8
https://doi.org/10.1038/s41573-021-00339-6
https://doi.org/10.1021/acs.jproteome.6b00156
https://doi.org/10.1038/s41573-019-0040-5
https://doi.org/10.1164/rccm.201504-0780OC
https://doi.org/10.1038/s41580-019-0108-4
https://doi.org/10.1038/s42255-018-0013-8
https://doi.org/10.1038/s41573-021-00339-6
https://doi.org/10.1021/acs.jproteome.6b00156
https://doi.org/10.1038/s41573-019-0040-5
https://doi.org/10.1164/rccm.201504-0780OC
https://doi.org/10.1038/s41580-019-0108-4
https://doi.org/10.1038/s42255-018-0013-8
https://doi.org/10.1038/s41573-021-00339-6
https://doi.org/10.1021/acs.jproteome.6b00156
https://doi.org/10.1038/s41573-019-0040-5
https://doi.org/10.1164/rccm.201504-0780OC
https://doi.org/10.1038/s41580-019-0108-4
https://doi.org/10.1038/s42255-018-0013-8
https://doi.org/10.1038/s41573-021-00339-6
https://doi.org/10.1021/acs.jproteome.6b00156
https://doi.org/10.1038/s41573-019-0040-5
https://doi.org/10.1164/rccm.201504-0780OC
https://doi.org/10.1038/s41580-019-0108-4
https://doi.org/10.1038/s42255-018-0013-8
https://doi.org/10.1038/s41573-021-00339-6
https://doi.org/10.1021/acs.jproteome.6b00156
https://doi.org/10.1038/s41573-019-0040-5
https://doi.org/10.1164/rccm.201504-0780OC
https://doi.org/10.1038/s41580-019-0108-4
https://doi.org/10.1038/s42255-018-0013-8
https://doi.org/10.1038/s41573-021-00339-6
https://doi.org/10.1021/acs.jproteome.6b00156
https://doi.org/10.1038/s41573-019-0040-5
https://doi.org/10.1164/rccm.201504-0780OC
www.jeom.org

	1 材料与方法
	1.1 材料
	1.2 方法

	2 结果
	2.1 文献发表数量及年代分布
	2.2 外文文献作者的国家或地区分布
	2.3 中文文献的研究机构分析
	2.4 期刊分布
	2.5 关键词共现分析

	3 讨论

