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CiteSpace-based visual analysis of research progress on intracerebral hemorrhage-related signaling pathways in

recent 10 years KONG Demin,ZOU Wei. (Heilongjiang University of Chinese Medicine , Harbin 150040, China)
Abstract:

hemorrhage in the past 10 years through bibliometrics and visual analysis. Methods

Objective  To explore the hotspots and trend of research on the signaling pathways of intracerebral
We used CiteSpace to perform bib-
liometrics and visual analysis on relevant articles published in the recent 10 years, which were obtained from the Science
Citation Index Expanded database of the Web of Science Core Collection. Results  According to visual analysis of 796
pieces of literature on intracerebral hemorrhage-related signaling pathways, there is a growing number of papers published
in this field. China was the country with the largest number of papers published. Loma Linda University was the institution
with the largest number of papers published. The funding institution sponsoring most in this field was the National Natural Sci-
ence Foundation of China. The keyword analysis showed that the research focused on inflammatory reactions, oxidative stress,
microRNA gene expression, nuclear factor-kappa B signaling pathways, extracellular regulated protein kinase 1/2 signaling
pathways, the lipid-signaling molecule sphingosine-1-phosphate, and scalp acupuncture therapy. Conclusion  CiteSpace-

based visual analysis can directly display the research hotspots and trend of intracerebral hemorrhage-related signaling path-
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ways, providing new insights into the treatment and prevention of intracerebral hemorrhage.
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1 National Natural Science Foundation Of 351 44.005 ! activation 184 apoplosis 0.28
China NSFC 2 exr')r.ession 155 (?amf'ige 0.16
2 National Institutes Of Health NIH USA 108 13.568 i . ‘I‘_J‘”yt 3‘; ‘k“_ vive g‘ :i

3 United States Department Of Health Human 108 13. 568 0?“ ames .ress Hase . ’
) 5 inflammation 121 gene expression 0.14
Services 6 mechanism 118  subarachnoid hemorrhage 0. 13
4 National Basic Research ngram Of China 26 3.266 7 brain injury 118 stroke 0.13
5 National Key R D Program Of China 25 3. 141 8 stroke 113 rat 0.13

6 China Postdoctoral Science Foundation 24 3.015 subarachnoid

7 American Heart Association 23 2. 889 9 hemorrhage 99 mouse 0.13
8 NIH National Institute Of Neurological Dis- 20 2.513 10 apoplosis 80 focal cerebral ischemia 0.13
orders Stroke NINDS 11 inhibition 72 blood-brain barrier 0.13
9 Scientific Department Of Jiangsu Province 20 2.513 12 signaling pathway =~ 68  tissue plasminogen activator 0. 12
10 Suzhou Government 20 2.513 13 brain 65 growth 0.11
14 cell death 62 disease 0.11
15  cerebral ischemia 61 traumatic brain injury 0.10
16 rat 61 central nervous system 0.10
17 model 57 cell 0.10
. 18 cell 54 target 0.08
T _piang, Jiping 19 receptor 52 rotection 0.08

ez ® P P .
- 20 early brain injury 52 expression 0.08
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g’.. = = ’-,/.'. ,.....'*/: — eSS N 82 rrid
g 2 '//'l/. s == \ 23 braln inju
e ®esnysampn™ — —_— 4
brain injun nouse '
"‘“n ma‘:g“ mf.?".h“t"«»_. S e — . %4 oxidativo steoss
pathway ) S
oxidativo stcess. _~ .
06“050 =S, - S 25 ditfusion tonsor imaging
e ) _ S 5;‘-)/.:'7';-“" ;~~ Svece —_—, \ #6 sphingosino-1-phosphato
besla e
T p— .
0 rat model m:mww >
4 o— ./ call & 7;:_“‘/"’“'”" Nl _XQ 28 nf-kappa b
“Id”m/p{w,h ‘e',.//‘u"w;i Irvtoncien \ ook
' oil?.na/ﬂ'ngmm‘;'\‘y"‘“ e NS . #10 ischomic steoke
c‘ﬂ:&f <o ischemic stroke e bechonic SWeRe
=27 71 subarachnoid hemorrhago
7 OCHER (R 2k P
®3 KBREREER
BIAR% PR RIBME O Fh Pt
0 35 0. 822 2017 tissue plasminogen activator (30. 51, 0. 0001) ; matrix metalloproteinase (14. 68, 0.001) ; hemorrhagic
transformation (12. 86, 0. 001) ; inflammation (10. 75, 0. 005) ; blood-brain barrier (10, 0. 005)
1 34 0. 857 2017 scalp acupuncture (5. 69, 0.05) ; PPAR-gamma (5. 69, 0. 05) ;up regulation (5. 69, 0. 05) ; inhibition
(5.69, 0.05) ; intracerebral hemorrhage rat model (5. 48, 0. 05)
2 33 0.912 2016 RRID (16. 61, 0.0001); TLR-4 (7. 1, 0.01); injury (6.22, 0.05) ; brain death (5.39, 0.05);
phosphorylation (5. 39, 0.05)
3 31 0.950 2016 brain injury (19.41, 0.0001) ; early brain injury (9. 43, 0. 005) ; traumatic brain injury
(7.96, 0. 005); rat (7.77, 0.01) ; mechanism (7.45,0.01)
4 30 0. 896 2017 oxidative stress (36. 13, 0.0001); Nxf2 (11. 88, 0.001); PTEN (9. 23, 0.005) ; atrial fibrillation
(9, 0.005) ; Monomethyl fumarate (9, 0. 005)
5 30 0.973 2015 diffusion tensor imaging (58. 56, 0. 0001) ; diffusion tensor tractography (41. 4, 0.0001) ; corticospinal
tract (29. 13, 0. 0001) ; corticoreticular pathway (22. 61, 0. 0001 ) ; motor recovery (20. 64, 0. 0001 )
6 29 0. 850 2017 sphingosine-1 -phosphate (13. 51, 0. 001) ; nerve regeneration (6. 98, 0.01) ; trauma (6. 75, 0.01);
activated microglia (6. 75, 0.01); Qubin(GB7) (6.75, 0.01)
7 29 0. 853 2016 cerebral hemorrhage (15. 6, 0. 0001) ; neuronal apoptosis (15. 38, 0.0001) ; secondary brain injury
(11.91, 0.001); inflammatory injury (11.72, 0.001) ; brain edema (11.26, 0. 001)
8 27 0. 766 2017 NF-kappaB (13.43, 0.001) ; involvement (8. 42, 0.005); BIM (8.42, 0.005) ; cell death
(7.35,0.01)
9 26 0.770 2016 ERK 1 (6.63, 0.05); ERK 2 (6.63, 0.05); vascular dementia (6. 63, 0.05); VEGF-VEGFR2
signaling pathway (6. 63, 0. 05) ; nervous system (6. 63, 0. 05)
10 25 0.921 2016 ischemic stroke (12. 65, 0.001); puerarin (11. 46, 0. 001 ); Alzheimers disease (11. 16, 0. 001);

cerebral amyloid angiopathy (10. 7, 0. 005)

2.7 KEEWZREIHT 1817 CiteSpace TECHE  4F, EEL R I CHEIA A ICH 5 [ 3238 (miRNA) |

PRI RS EL Al |, 3 3 “Burstness” 3845 HE 44 B 25 1Y
PR (UL 8) , H I R KA FE T ALl ER R . i

N 5 20 AR A | LA I B A5 | X S S R ] e AR R
ICH {55518 & A F 58 s Ak 34
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2012 - 2023

diffusion tensor imaging 2012 4.88 2012 2015
rat 2012 3.51 2012 2015
corticospinal tract 2013 4.59 2013 2016
motor recovery 2013 4.08 2013 2016

3.72 2013 2014
3.19 2013 2014

diffusion tensor tractography 2013
transcranial magnetic stimulation 2013

cerebral ischemia 2013 3.97 2015 2017
thrombin 2015 2.82 2015 2016
inhibitor 2015 2.73 2015 2015
necrosis factor alpha 2015 2.64 2015 2017
angiogenesis 2015 2.63 2015 2017
‘mice 2012 4.5 2016 2018
alzheimers disease 2012 3.75 2016 2016
‘matrix metalloproteinase 2014 2.79 2017 2017
focal cerebral ischemia 2012 2.76 2017 2018

ischemia/reperfusion injury 2017 2.74 2017 2019

intracranial hemorrhage 2019 2.82 2019 2020
management 2012 2.78 2019 2019
gene expression 2016 2.62 2019 2021
polarization 2019 6.24 2020 2023
disruption 2021 4.2 2021 2023

intracerebral hemorrhage (ich) 2016 3.35 2021 2021

l|‘|” |

‘hematoma resolution 2021 2.94 2021 2023
model 2015 3.73 2022 2023
microglia 2016 2.82 2022 2023

I8 ICH {553 B AF 53 AH O S8 R 1 A AF B HE Ty

303 i

3.1 WFRBIR AWFFEEET CiteSpace #1,
XTI 796 Ji SCHRIHAT T AL S3HT  IRASZ S8 S
FE AT ILAL RS s 5 B S, EDULHE SRR AT
KK MG FFRHIFELS A I 00 AE# S ER 4 G
SR R DL N S UL, 327 B AT ICH {5 538
B0 F BTN WS AR Ty, LU S
LA SRR LB ANy ] . ASBIFGR Y SCHR & SCHE
SV BRSPS 3R ICH AR5l B A 5 52
FIFFLEH T . B AEH A Zhang John H Tang Jip-
ing . Li HaiyingShen Haitao %5 , AN [A] /E 35 [BIE Wi 3 0
Fa e EVEAIBN . Hrf, Zhang John H Tang Jiping
BN 3= BRI SR A S AR 28 T8 I T2 % ICH & ik
MU R IR PR TR/ D5 32 AR H 1L =
LRI T 0 AN ORI 28T T A AR L 8
ok SRS UE SR PR R 75 75 e 32 VR T BESR IR YT ik 114 1
e e R SN E =R A €S F LEZPIved ) E T Tt bR
FEIRYTHE A 5 1 200 B R i A Gl R Il R 24 L o1
VAT B U 1/2 (extracellular regulated protein ki-
nases1/2, ERK1/2)"7 {5 518 [ % 9 0E 2 o HLA I 49 1
A BETTR I ICH & (947 5 il #% o Li, Haiying,
Shen, Haitao 1 BA 38 5 BF 5% Toll £ 5% & (Toll-like re-
ceptor, TLR) Z: 5 M iY RAE [ 7, BA#E T TLR4 .\ TNF
ARSI IF F- 6 F2H 11 5 NF-kB(TLR4/TNFR6/NF-
kB 5l %5 ICH J5 #1282 0E SN0 75 & SBI A AH G
PES A% R F E2 41 G K F 2 (nuclear factor erythroid 2-
related factor 2, Nrf2) T 75 22 Fpie S8 AL , £ 47 40 Jfd
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Yo 32 AN, X T AR I 28 G R O N2 £
I BT TG R ICH 5 Y SBIY . i SCRRAE
GVEIIZE 53 Ht K B, WFSE A BAFIF FEA LG A0 0k ] ke =
AR, Z AT A USR] S5 R 2R s, 2% L F
FEH BT WA [T S AT BA , {H 25 ] B ) AT gk = 528
Tio AWFFEICHR AT R, SCHREE TR TE 22 RAE S
WO AR RS N TR T SBIY MIET
AR AL SREHARTTT S miRNAT A5 )5 X ICH A
KIS RAF T BRIV o

3.2 WRFEHRI K EF ICH B AR LI N
S, 5 Z TP R R R, A4S SR SO NS
AR RO AL AN RSN, miRNA KK BHAYT 551
Z 7M. Ho, RAE GRSV 5 ICH ™ H i X
FHE , PR HC IR 52 075 it i ] R 7K i 2 i 4 e A -
T A e e R B R LA R 1 A4 B2 i AR G, AT g
FICH AR RBUS" . i SR BE A F o (tumor ne-
crosis factor-o, TNF-o) . A4 A & -1B (interleukin-
1 B,1L-1B) IL-6 . IL-18 55 4 it 21 Jfd X 5~ B ikt 2
Jo) ] R M 4 2807 A g E PR AR 0, TNF-o TL-18
FITL-18 i 1 NOD #32 B4R (1 45 S e 8 1 3
(NOD-like receptor thermal protein domain associated
protein 3, NLRP3)/2 it K 2< fif§ -1 (cysteinylaspartate
specificprotease 1, caspase-1)/# T2 #H 3¢ i3 b &
(apoptosis-associated speck-like protein, ASC) {5 5 i
% B TG, R A2 R A 22 8E S IV A 22 T 4 i A
T2 IL-6  TNF-o F IL-1R d 3 A G 15 Sl ik =
RRE JC N, U Toll £ 22 4K 4 (Toll-like receptor 4,
TLR4)/NF- kB | 22 45015 Ak £ H ¥ # (mitogen-
activated protein kinase, MAPK)/NF-kB'>" Jjt ER I8 7
# 14 3(sirtuin, SIRT3)/NF-kB/2 R il = [ T 2 (ab-
sent in melanoma2, AIM2)">*'4% . ICH J& , ZMi 5 21 fitd
PR SE , HAE e R B S 5 B 2 ) 3 A 5
AR AR 9 IRL /N B SR 8 2 Tim-3/Gal-9 3 4t 1 48
i PR AR R, T4 6 L /)N i S5 400 i 3 ik JAK 1/
STATG it I ke Ukl % i 28 9 A 2 Iz Ofe B i 43>
(] B, 240 PR R A PR ) R 8 1 7R 28 (reactive
oxygen species, ROS) 1 7= 4= UL K S8 AL 3 (oxidative
stress, 0S) 2 7 14 % A= 24 0] B8 IR 1fiL fii 57 B (blood-
brain barrier, BBB) B9 5¢ 2 ¥4 , BBB 12 & 4 19 185 Jin 42
BET AR A IAE A BB i 2 M e J] R 42, 3K AT
REELICH 5 4 SBIY > . CCBLI TR 2(C-C
motif chemokine ligand 2, CCL2)YE M ICH ™ HE
T2 BE R DE Al 505 1Y A &AW 2 48 bR, ] e 2o
p38MAPK {5 18 i IR BBB 56 B 14, 75 & i 7K Jieh JF:
BRI 2247 S DI BERR A% , T CCL2-CC b 732 1k
2(C-C motif chemokine receptor 2, CCR2)(E 5 g
M i Jof g AR T, 8T, CCL2/CCR2 il T R0
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G2 M SBI — A7 Fil 4 A9 #E A, 171 410 ) 33K — el 1% f 1]
T it S — 2D W, X AT RE S RAE 2 — BRI 81
A, HAT 45 BUA A5 00 T I (R FI R A
J3 A0, 5 Z 5 -1-15 R (sphingosine-1-phosphate, S1P)
{55 R 2 B BBB B, X217 2 PR A 22 &
GBI A I R . ICH 5, S1P 2 - 1-%
12 3% & 3 (sphingosine-1-phosphate receptor 3,S1PR3)
FI CCL2 &3k Tt , SIPR3 #5407 3 11 SIPR3/CCL2/
p38MAPK {5 53 i feff ik 7K Jifr 25 £ 9k /> | BBB ¢ %
DL 24T R bt LLekcs ™. PR, #8 m) S1PR W]
ABJZ AR RIAYT ICH A /T AR YT 5 . Jm4Ek , if
FERI BRIET AR g — ol & B BR A P R A
ToAIMIAET 5 ICH M Al 2B 00 25 DA OG . B2 I
i e 21 290 i A 4 R, B AT U ORI RE A R
BE A AL, Bod DNA AR BRI B, DA T A R 40
MIZhRE , S22 oTAe T, M 2038 RO Bk 5 K
ROS BT I, 3t 2 BRI T, i nT REAE ICH 5
SBI H & #E H B . Nef2 S 48U A0 I R B8 R 1Y
FEALE N 1, IR AR PR 40 it 32 kA
T2 Sl g A A A S B A0S SZ 4K y (peroxi-
some proliferators-activated receptor vy, PPARvy) .
Nrf2/ $T % b [ I O 14 (antioxidant Response Ele-
ment, ARE) /4 Bt H ki 48 {7 4 (glutathione peroxi-
dase 4, GPX4) Nrf2/Kelch £ ECH A J¢ 2 11 1 (Kelch-
like ECH-associated protein 1, Keap1) {5 5 i [ 1) i
ROS #7242, DT > 4 22 SO ERSE T, 24 3% ICH 31
J5i 4 ICH SR AL IR PR £ T3 oh, Nef2 BB 1R
TR ERK1/2 005 I i A\ iR, i i BA e Ak
PO TP R AE R A L4 A A T 1 (heme oxygen-
ase-1, HO-1) %% 53¢ , it ERK/Nrf2/HO-1 55538 [ 7R 7]
YE IR YT ICH RIS A 25 W > 0 BT, Sk BF
(scalp acupuncture, SA) & J7 i i ¥ I& p62/Keapl/
Nrf2 {5 5 38 % DR 47 40 % 52 8 38 1278 & 19 OS it
B3 38 AL 7T 2 A A v A0 ) I A L
C H¥EE4E K 3Z K (mincle Macrophage-inducible C-type
lectin, Mincle)/ﬂﬁ@%ﬁ@ﬁfﬁ@ﬁ(spleen tyrosine kinase,
Syk) 15 538 %, /AR A PR 18 B I B 58 i K S
Jo7 8 s 3 A T P 28 2R SR A8 A (sonic hedge-
hog, Shh) {5 53l #% , {1 #F fl 28 58 A 4 F0 58 ik 74 O
T A A S T 0 e T T AR ] i
ICH 5 SBL, WFFE & B, ICH J5 1LV 230 5 R
miRNAs Y &8 & A48k, W miRNA-126-3p i 1
I) A 1L 58 PR B2 HP Wl T UL - 3-8 il %1 59 I 35 2 (phos-
phoinositide-3-kinase regulatory subunit 2, PIK3R2) #l1
T i B (Protein Kinase B, AKT) [ 5l it &5
ICH Ji5 iAo J# B A2 470 s miRNA-7 38 3 410 i TLR4 4%
3 e R U A SAE S B 5 miRNA-223 3 i T
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