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Abstract

Background: Mesenchymal stem cells have become a hot research topic in the medical field in re-
cent years. Due to their easy preparation and immunological privileges, they provide new possibil-
ities for the prevention and treatment of myocardial infarction. Therefore, visual analysis between
the two is extremely necessary. Objective: To visualize and analyze the relevant research literature
on mesenchymal stem cell therapy for myocardial infarction, explore the current research status,
hotspots, and development trends in this field, and provide reference for researchers in related
fields. Method: Retrieve relevant literature on mesenchymal stem cells and myocardial infarction
published in the Web of Science database from January 1, 2014 to December 31, 2023. Use Excel,
VosViewer, and Citespace software to statistically and visually analyze data such as publication vol-
ume, author, country, citation status, and keywords. Results and Conclusion: A total of 2672 articles
were included. The analysis results show that the number of publications on mesenchymal stem cell
therapy for myocardial infarction has been increasing year by year in the past 10 years. Globally,
China and the United States are the leading countries in this field of research, as well as the coun-
tries with the most cooperation and exchange. The Peking Union Medical College of the Chinese
Academy of Medical Sciences is the research institution with the greatest impact on research results,
and Hare JM is a prolific author in this field, Currently, most of the published articles on the rela-
tionship between mesenchymal stem cells and myocardial infarction are cited from internationally
influential journals. Allogeneic and autologous mesenchymal stem cell transplantation can implant
and differentiate into myocardial cells and vascular endothelial cells, reducing scar formation after
myocardial infarction, increasing myocardial survival rate and cardiac function. Therefore, tar-
geted regulation of mesenchymal stem cells will be the focus of future research on the prevention
and treatment of myocardial infarction.
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O URBE (M) 2 th 55305 9 BP0k 0 B 2 —, RIS RAEA 13 M AET[1]. MI
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MZ5, R&FELIERHF)SIET[4]. B TAGRIRIT TIENRER B sl A OV, MI 5
IR EEN . HF 2T, FHRBEGRT MUEEEE 0N, (ks BA, RASEE LD
RERTH KI5 H AT, TAIMAZHEIRT MI O AE R 5 Il RET 7T T 3RAG) 2 AT [6] . 18] 78 53120 B (MSCs)
RSV Z AL L RERE AN, BA R A0 R A MR AR JULEH A A A SR A
(IR FE AR RE 71 7] BT MSCs HA Sl T Bra A1 A AR, DRIty DL 20 231 3 IR 12
R[], AL, MSCs W] LABCE ™ B4 20AE NI U 22 Al MU0, St O ILRESE . sk if 4
AEEGR ML )5 O LR AIT S IO IR[9]. MSCs BEBUREHLR . FLer 4Etb BT T Al
ARKRT, SRR URESE S -0 WLERMLEE 73[10]. B 15 SOV IS s i pR 3 4E I Ah, MSCs i& 7] LA
SROUAREIIRE[11]. TR Rl e b . AR 5570 W55 2 ML Sl AR A8 S0 WLAR R AR
BEIMAEHT AR, AT B 25 5 IR DI RE12]. BLAh, BIEHIBE R, MSCs Af AR 2 5 itk 47 TR oG i
MR 254 AR T PLR D T B EORIRAFRE € R VI F 7 A LERp O WUBESE 5 O LA I A 4k
Pt (731 [13]. BEFE MSCs V697 MI 5 1 0 SCHERAS B g 00, R pm 78 2 5k = A2 1 X I F k4T 1

SCHRTE RS R SCE . B AIX . PR SRS, 02 ARBI T b i A R AR AT B A 20 M R
P, XA IAT I B — MBS St RENRE ST O, AR A R
BRHESIIERI[14]. JLEER, AV WTFUN SN ML A IV 2 A0 05 AT 130k &2 i, Kb s
T2, WO 15], PP EEOR M R AR AE[16]. A MI 2B i —MF AR, EAE MI
A MSCs 77 H HSCRR T2 WE RS AE T2 F, XX 77 1 IAE SRR 78 ToiE 64T R MR AT [ml A 7 dfr . BRItk
OB RN CR R ML AT MSCs AHICSCE, RHZ07 I A SCE . fE# . B, 5| SO0 S i 17 45 2
AT B AT AR, RSG50 ML AT MSCs [ FTARGL,  LAFS B S8 22 A 58 2 S0 - A 2 R A 2 T
AT TEIIR, NEZ IR TN AR S5 .
2. BERIAFE
2.1, BRI

A5 HT Web of Science (WoS)BEAT SCHRTF R 240 #T, WoS J& SCHk 1T & 2% i A 22, %8s
PR AT SR SCHR ot v ELAN T SE 3T, WA RCORUE SCHR 20T R B o DA DRAGL 2R VA IR T AL R AE 2023 4
7 H 16 558, R AXAN: TS = (mesenchymal stem cells OR mesenchymal stem cell OR mesenchymal
stromal cells OR bone marrow mesenchymal stem cells) AND TS = (myocardial infarction OR acute myocardial
infarction OR myocardial infraction OR myocardium infarction). 2 [HIFRE N 2014 41 A 1 H~2022 4F
12 5 31 Ho RS2 2970 FOCHR, #2200k 2 B SCEEAT ik, WoS IR FAH T (1) HikxAE
FEOCHR: (2) HEBRH AR AE “article” HISCHR: (3) HEBRAE SCI-E 5| 3CHR: ik a3t an
2672 Fi SCHR, 3t 20R SCER DA SRR 30 DA 0 Ao PRI AR v an 1] 1 i

22. ARFZE

AHHFI%EH Web of Science Hdis FEAE AEHERKIE, Mk: https:/www.webofscience.com, 7E Web of
Science s E AT, K gk A SRR BA refworks 370 5l 5 H (BRIR 500 A 3CHR), B download-* 17 iy 44
[17], fEFIH CiteSpace6.1.R6 F1 VOSviewerl.6.19 5 F4E 247 v 440 AL E[ 18] CiteSpace & —#K T JAVA
LB AT A BT ik, IR R BERTT R, BT B2 O i E B R, Refd i — >4tk
FFEE RV R S AR AN o3 A7 8 I AT WAL 1) T B 2 0 ok, FE5E T A B IR 00 % U R J Hh B A 19]
VOSviewer A& Hff 22 MR R A AW 5T A OB 10— 3K iTARACECEE, @ i R mT AR TSRS
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Figure 1. Literature screening criteria

B 1. SCRRIFEARE

PRI AL 2% L P, F 2% SITBI ) — AN AT R 27 45 M RN B 25 1) 4 T EL AR [20]. {E Citespace 3R i T
RIZEN “Institution” “Keyword” , B XiEF A 2014~2023 4F, WY #E AN 1 4F; £ VOSviewer
Ay p 8% N “ Author”  “ Cited-reference” , 2 il HHAZ CoE 38 WAL X 48 K SCHER L% 51 40 BT 45 iR

E3R5N
3. 458
3.1. EXERTHES

N TR MSCs Y97 MI B T8 8080 A R FE 0 i SCE R AR 0 (R AR AL AT FTARAL AT 2014 4 LL
KAIRK R IRT MSCs 1697 ML WA SCERECE SR IB A1 I, )5 22818 N Fefash, 2016 4ERF, 2BRK T
301 IS BT, FAIOCT MSCs ¥077 MI IHF AL C 4 BN 2 T2 BRRTE R # A, 2014~2024 (A,
W2 BRSO 958 5, HATERAM R SR 39.27%, SrJE A —, iH]E P2 % MSCs 39T MI
(RIRIE 70 B AR FEAE AN BT I 0 o ] LAY 28 b 0 5% 21 SOOI AL R B AE T, B R R ).

{8 H Excel £ 2014~2024 4 MSCs B 7t 4080 A 41 R SCR AR E R . did & 2 /T RUE H,
H 2018 FFELASK, MSCs ¥GJ7 MI AR SRR & R ING e T %, (H7E 2021 EI8A AT+, thst, didiE
PR 2024 A ERATH E (1 R SCEAH b 225G E BT A

3.2. EXEFRIMXENIEE

Xt & SCHE AT A A T S KB, A 77 ANEZK/MIX 25T MSCs J677 MI ARSI LI 3),
Horh b [5(958) 53 [ (753) K U f i, JUF55 T oA B 52 /b X R SCEE SR, kg3 il 2 E (138) &
F(129). INERA124). =AF117) FEE111). FERGIHIPRZTT 1, 5[ (38390)# 51 Ik ERZ, =
T A ] SR B X LAY, X 3R B 36 AR 2 AU R RE A ), Hek g il E(31606) [ (6098).
[E(4028). £ H fa¥orm, EEO7)Hm, HRETE@®Y). HEG38). MEKRQGET), BEELERFENE 1.
A, WNEEAEEBNEE, KXCERZWEESHMEFREHERRNEE, HhhEZEEAFERS
ME XK
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Figure 2. Annual publication trends of MSCs for the treatment of MI in the world and China
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Figure 3. The research field of MSCs in the treatment of MI cooperation between countries
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Table 1. Top 10 countries in the research field of MSCs in the treatment of MI
& 1. MSCs jafr MI KR ST s sTmkHEZ AT 10 LA EIR

H2 Ex RIE ST T SR 51 K H a3
1 Hh 958 31606 32.99 84
2 % 753 38390 50.98 97
3 1 5] 138 6098 44.19 38
4 Lo | 129 4028 31.22 36
5 YN 124 3811 30.73 37
6 =Y 117 3986 34.07 36
7 B [H 111 4257 38.35 35
8 H A 104 3363 32.34 34
9 Gt 84 1734 20.64 22
10 [iEiv 81 2087 25.77 28

HC B SR 2 4 5 B B H AR, RO, W B2 R, ot BT SR AN
FEEEM R EZNE 21 PR HT 5 IE ST, SREPL LS —. BIRUTHER T EAE MSCs
9T ML TEU I A SRR A R 5 —, HAS AR E SO EL, R AT SR DL G PN 2 7 55 . RORAH
RIFFCN NBCR R [F) B, BE— P mh E A 5 BRI . E SO O B AL R 2.

Table 2. Top 5 countries in the research field centrality of MSCs in the treatment of MI
%% 2. MSCs jafr MI BFR5R uigi b0 BEHE R AT 5 (IR9EIZR

44 P R L
1 FEH 753 0.54
2 WK 41 0.18
3 £ 66 0.16
4 GRIE| 958 0.12
5 T8 [ 138 0.12

i1 CiteSpace % A SCHUMHEAT AT AL M HT, @ X R SCEHEA T 5 HEWI I3 5 FHk S H 48
oo rel s, o E AR AL AR B(63 )R LR, HIR &I K62 &) dbath
FEE A BT (56 ) I b K 2 (54 58 T2 A7 1 JR WK 24(54 5 s L FEEHES BT 5 MIHLRA 23 3 A2 10 2 24 B2 (0.15)
T ABEERIRH(0.12) WA ERITEBR0.11) Pz I IREE S BE(0.11) ZRH0 K#(0.10), WA 4. % 3.

Table 3. The top 5 institutions in the research field of MSCs in the treatment of MI
= 3. MSCs jafT MI B SR ulsi & ST 8 K A D EHER AT 5 (Ivila

44 Gk RXE  HA4 GIR| ot
1 WL K 2 (Zhejiang Univ) 61 1 ¥ 32 K 2 (Duke Univ) 0.17
2 TN K ZF(Soochow Univ) 45 2 & #5525t (Harvard Med Sch) 0.14
zs hr 2L T
3 ST 35 K22 (University of Miami) 45 3 PR M@i/\lz%s{s;gl;ahn SchMed Mt 1,
4 B35 K% (Shanghai Jiao Tong Univ) 43 4 T # & FFK 2(Capital Med Univ) 0.12
5 EEEFFE B (Chinese Acad Med Sci) 42 5 BER B K (Emory Univ) 0.12
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Figure 4. MSCs visualization network for institutional cooperation in the field of treatment of MI
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33. RMEERGEXR

fH VOSviewer XHE#F K5 GAEEGEAT FIRAL AT, FEH R SCEHEL T HIESE S H L 4.
iR 18262 4% #H S 55| MSCs 1697 MI B4, R ER T 28U R SCEHE4 R+ fE
FORICE B SIRE RSB EIEL H fe g, B R EE Z M SRS ARYE T AT %N, Hare
JM. Wang Y il Zhang Y XU K Uk %, H H f8 80 m, X UM I/E i U8A — e @M. BhAbA
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Table 4. Top 10 authors in the research field of MSCs in the treatment of MI

= 4. MSCs jafr MI KR ST s & SCE T 10 fIEH

T (EZ: HLA) R RO RSwsIe HI8%

Hare M (E[H; 25 « EH S HEIR) 40 3824 95.6 29
Wang Y (E[E; E47JB T KE) 39 1435 36.79 20
Zhang Y ((FE; Bri|gEE /R HIE X ARERT) 35 2108 60.23 21
LiX (1 REKR) 33 1288 39.03 18
Boli R (A IEHT JUNIE;  EATE 3T L PN S = 2489 5 Fn) 29 1838 63.38 19
LiY GEE; EAFEBIRZEES ) 28 1138 40.64 15
Cheng K ([ ; AR %) 27 1591 58.93 20
Bayes-genis A (FHPEF s g =t TLAERF LR 25 692 27.68 15
Chen Y (HH ;w3 KR ZFR) 25 814 32.56 15
Hu XY (P mE AT iR k) 25 1104 44.16 16
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Figure 5. Collaborative visualization network of core authors in the research field of MSCs in the treatment of MI
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Table 5. The top five cited literatures on the frequency and centrality of MSCs in the treatment of MI
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Figure 7. Main research directions and trends of MSCs in the treatment of MI
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3.6. KBRS

3.6.1. XEIRAMIWIHHT

BT & — s SCBR I AZ L, B OGS 1A] (1 &5 P DR EDWME 1 i — AU el 5 s . R
WEFT 2672 fa SCRkHP 3L 7738 ANOCBEIE, {EH CiteSpace X FTidk SCRRIEAT K MME BRI R K00, 458
w7 B, HEAEHEA AT 20 BocHE S H B 6 . BHETEZEMBH T A5 PR LR TREkH0
coronary heart disease~ Z¥25#1 damaged heart. ZEJ5#2 acute respiratory distress syndrome. 5 2#3 cardiac tis
sue engineering. 2¥2$#4 reperfusion injury. Z2E#5 cardiac fibroblast. ¢ 25#6 marrow-derived mesenchymal
stromal cell. 2E2E#7 cell-derived extracellular vesicle. J25#8 infarcted heart. FLARZE#3 . Fhuo. FH
#1 IRIT T, WRIT T E R EAFE ORH R TR FESERE MSCs. ATAEAMAN MBS, BIH#1. RBE
#4, TEHHS NWIERI, FEAFEOIZH. SRIEEES . OV 4ESE IR0, B2,
RIH8 JPIi 4R

6 BB T MSCs fEVR YT MI U BT 20 > iAo s, Hoh myocardial infarction (Lo JUBEAE)
mesenchymal stem cell (/8] 78 Jii T4 ). Transplantation (F4H) LA X Therapy (J715)%F <8R 5] A 5 3t
PR, ML ELSEHE SO 7 MSCs 7EVRYT MI U BRI A L, IR Z AR MSCs #15 MI 6T
5IERAERIFIIE o

DOI: 10.12677/tcm.2024.139360 2428 HRE 2


https://doi.org/10.12677/tcm.2024.139360

K &

#8 infarcted heart
#7 cell- denved exlracellular vesicle o~
b.; ° #6 marrow-derived mesenchymal stromal cell
i LS cardlac fibroblast”

4 #4 reperfusion injury:s @

Bl EIPRARBUE S BIRER =R, B —ADILE R 8, 5 5 8] 5328 ZBRoR 130 B P A~ SG B Rl AH DG PR
#Ocoronary heart disease (& 02%7)- #1 damaged heart (Lo JE#514%) #2 acute respiratory distress syndrome (2 I & iE
%A iE). #3 cardiac tis sue engineering (‘0o I 2 E TFR2E). #4 reperfusion injury (FF/EETR7) #5 cardiac fibroblast (‘L2 L
AT 4ELTHE). #6 marrow-derived mesenchymal stromal cell (i #8785 T 40 M) #7 cell-derived extracellular vesicle (4
JRATAE RIS NE) . #8 infarcted heart (O T ZE).

Figure 8. Research field keyword clustering map of MSCs in the treatment of MI

(& 8. MSCs JATr MI BIFF 52 Gulgl X 52 17 28 2 (513

Table 6. Top 20 high frequency keywords in the research field of MSCs in the treatment of MI
% 6. MSCs jafr MI FIFF R Ui AlT 20 S50 1A

FFs K BRIR(X) o tH Ay
1 myocardial infarction (‘0> JLFEFE) 1580 0.01 2013
2 mesenchymal stem cell (] 785 T-41 i) 1411 0.01 2013
3 acute myocardial infarction (G0 LA BE) 512 0.01 2013
4 stem cell (T-4HiE) 511 0.00 2013
5 Therapy (J77%) 470 0.01 2013
6 Transplantation (F418) 470 0.00 2013
7 stromal cell (F 5 211 )ifT) 434 0.01 2013
8 bone marrow (‘& ##) 412 0.01 2013
9 progenitor cell (HH.41 1) 405 0.01 2013
10 in vitro (f&41) 346 0.01 2013
1 Heart (I 330 0.00 2013
12 heart failure (:0» 13£35) 326 0.01 2013
13 Differentiation (73-1£) 311 0.01 2013
14 Repair (1£57) 294 0.01 2013
15 Expression (RiAF) 282 0.01 2013
16 Regeneration (F§4) 234 0.02 2013
17 left ventricular function (720> = BB 224 0.01 2013
18 mesenchymal stromal cell ([8] 78 /53 4 /i) 223 0.02 2013
19 ischemic cardiomyopathy (S Ifil 140 JULI) 214 0.01 2013
20 extracellular vesicle (I i 4M2if) 206 0.02 2015
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3.6.2. XHIRAEM R
AR SR — R I B) BN % DG BRI B 5] PRG3R DA T R AT ) R R

1], 5K 2014 FFF 2017 4[] 220 iR Bk S intramyocardial injection (CMULIN{E4])+ intracoronary
(GEEIRZNMK)~ stem cell transplantation (F-4HHFEAE) (I FU 4 2 o« LR A 8 5 A K IV 81 /& intramyocar-
dial injection (:CoILVESH)FT stem cell transplantation (4B FE4E), 2002 F Strauer %5 A [33] 8 K ILEAT
NGtk N R M T A RS, Bk, el RE KR HE T4 M o O WL At 9 i i FH i@ 4. 2017 4F
22018 SO Ty RO ) 3 O B . B R, (RIME AR DhREIRAE
RAE DUOKTIRL . ELRA A AL PIVES KB 2 Ae T4 55 0 B M 2019 SFERINE A, AT DLAENE
JUEEFH BRIk & HAR TREBOR AR Z BRI 2 N T MIRISIIRERY 2 (341, 4 AR B2 O LA
WOIABE M EZH G sy, AFREFEEA. REEA. FEEAS, XSHSAMBRAEK, BEML
YL PR AL B TS HE[35]. A BURKEE I B A 50 LA AN B AR B ) 3 AN A= VDR v, W al R s
BEAT RS, A0 B A7 R B 3 IR [ 36] .

Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2013-2022
intramyocardial injection 2013 5.11 2013 2016 .
intracoronary 2013 5.01 2013 2015 .
implantation 2013 4.05 2013 2015 .
skeletal myoblast transplantation 2013 4.05 2013 2015 .
myocardial regeneration 2013 3.82 2013 2014 .
marrow stromal cell 2013 3.81 2013 2014
paracrine mechanism 2013 3.8 2013 2014 pum
infarcted myocardium 2013 3.71 2013 2015 .
stem cell transplantation 2015 3.86 2015 2016 p—
cardiomyocyte apoptosis 2016 3.97 2017 2018 —
ischemic heart failure 2013 5.78 2018 2020 —
exosm 2016 20.43 2019 2022 JR—
promote angiogenesis 2017 5.55 2019 2022 N —
protect 2015 52019 2022 —
functional recovery 2016 4.93 2019 2022 —
myocardial infarction 2013 4.39 2019 2020 —
inflammation 2013 3.97 2019 2022 —
nanoparticle 2019 3.95 2019 2022 —
autophagy 2015 3.76 2020 2022 —
extracellular vesicle 2015 36.21 2020 2022 —
microvesicle 2017 7.33 2020 2022 —
injectable hydrogel 2015 5.77 2020 2022 —
extracellularvesicle 2020 4.8 2020 2022 m—
tissue repair 2014 4.46 2020 2022 S
cardiomyocyte proliferation 2018 4.02 2020 2022 —

Bl A AR A 3R s DS R I T ) B, £ AR ie B30 40 s CE ML A A1 A 51 AR S AR B4 AN . intramyocardial in-
jection (LWL VEST); intracoronary GeERZ/K); implantation (8 \); skeletal myoblast transplantation (‘& #&HILELZN
#4H); myocardial regeneration (‘C)LFE42); marrow stromal cell (‘B &% 41 fl); paracrine mechanism (3543 WA HLH);
infarcted myocardium (‘CJJLf#ZE); tem cell transplantation (F-ZHMi#£48); cardiomyocyte apoptosis (LoLAHAEIETY); is-
chemic heart failure (SR I L> 77 3£ 8); exosm (4FK[1]); promote angiogenesis ({2128 Il & 4 i%); protect (f&£37); functional
recovery (JIAEME); myocardial infarction (‘LJLA#%E); inflammation (#$iE); nanoparticle (49K 1#ckr); autophagy (H
I%); extracellular vesicle (4B #h/Nfl); microvesicles (1 F&i1); injectable hydrogel (RJ 73 41 7K EE); extracellular vesicle
(AR 4h/Nf); trissue repair (ZAR1EE); cardiomyocyte proliferation (0o JLZH i34 5E) .

Figure 9. Analysis chart of the top 25 literatures with the most citations in the research field of MSCs in the treatment of MI
9. MSCs j&fr MI KB 53 SUE 5| AR $ iR IR0 25 DX XBIRBR & 747 E

DOI: 10.12677/tcm.2024.139360 2430 HRE 2


https://doi.org/10.12677/tcm.2024.139360

K &

4. it
4.1. MSCs 3&8¥7 MI Sd a9 IniR

MAZAI RS BB RE, 1T 6 IR R EIGKIBERCR, Ak Bz Z IR
ACUL, AR LN EAN [R] [ 5/ X [R] % 2 R HAE 5 A A, HESNZAUR 2 o, B R . IR ST
AT TR G, ROSCEHRATHT 5 BIALR R o 4 A, R ITZE 7T A T E A 32 AN
RN IT o SHUEZ U A BB A7 17, QIR % E 25077 1Al & MSCs [ S5 A
[37]o FRN K2 BERIF FE 7 Il CoIE 03 V8 97 77 V6 (1 5t R I R 93810 MAEE T mI 34 BT oK E, Hare
JM. Wang Y Al Zhang Y X} MSCs ¥597 MI BB 7032, F=Efm, H HIBEEGs, Xl B 178 1% 40
A — 2 E . Hare IM [ 23 WE 9 5180 s AR, FLRRI CRFh A4 5 A4 88 MSCs 280 A JiE
TSR TT SR L O VL B A ——POSEIDON B HLAES ) , SCH e 1 [FIFh 74k MSCs #2155 H & MSCs
— A N MSCs ARG IHTRE ), RBEHRISEDN, & T RAaBm. i, H
SYULRE ST, FEHEJE AT ) M GUOA BRSO B M 5 2 N RNA &, kS 3040 S804 RE ORI 2 12 Jse 1 P 4
R, JF B AT LAEGEE MI A 5E[39]. /R4 MSCs FEIRIRIGIT ML J7 TS T W38 R, (AN fEAE i 2 1)
[40], EbindaffhkJsi ) MSCs 1677 MI B el . MSCs #AHIATT 4% . MSCs #4485 IFEE 3 . MSCs 1A
ST IACEARAE[41] VLS S HE R R RS, X 7R 50— 20 I PR30 SR SR AT e A IR 7 242 6

4.2. MSCs 34897 MI S a3 S 54

FHEG T AR ) 2R P SCF, i A 50 T PR 1) B HER ) T #F MSCs YR 97 MI AT 1 4 s
SCHRFEA 51 45 SRR, 7F MSCs AUk & 7= AT, ( Circulation ) R 2 1S B B8 50 %2 , JLIRZE( Cireres)
SCHRILHE 51 R AT 7, 107 ) SCHR ISR R R R T 43 2 NPT BL, BB B2 2014~2016 4, F 22T
FE O WS T AUMAE ML R P A A 2 MRS N 28 38 I BUZ 2017~2023 4F, EZERF
A& 2 TARBOR S T MI AR R A G A 2 o Bl 5| SCBRER BE 3 T i m, MISCs 24 MI
MVRITERAE T — R 26T T BB SR SCRE . 8 SCRRIL 4 51 70 BT S bl 51 SCHRIR A3 B, AT DA
HAZATIB I RS2 B m A, DR SRR E &, BT 7 ) 328 0 A I PR 38K B8 43 % 1)
I F S FERE BIIRTT AN, AR MSCs BB #ERGE 50 FH 9677 MIJFRE 1 38T B L A5 17

4.3. XEHRRY

(A SAGERE T S SCHE AR BRI, RN SOCER, B 2 S 8O R A B,
oM 4 R e A — e R 2

(=) AR R R N 2014 4E 1 ~2023 4F 12 AL 10 R FHICHR, {HEE% Web of Science
Kl PERITE R, SEBR TR S A AR A

(=) HTINSTERI SR A=A IR, 7 B i F b v e 2 BR — 2o A% 0], D e B 45 R T 2
Flgom, RPN T N0k, 5% 502 A 8 %

44. XERNEEEN

BIR MI 5 MSCs B2 I S R AR 7L H R, SRT H AT MI AT MSCs J5 T B9 SCk T =2 it ST 98
R H, Tk E MR E BB BB BT e T AR ORHIE 7T . BRI, 12 SCE AEAH R MI AT MSCs #2%
JCE, N 275 R HEAT M AT AR, R IZAUR W TR AL, B DLk 4R MSCs iR
7 MI USRI AR SRR F a3, 3] DAV 2K WU VR R RIE 2 AL U A A 1 00, R
R T T T3 IR B E He it (g i3 12 A0 AR “ Bk U A P 5 T P R FE AR AL 1 W TR S 5 AN
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45. it ERE

MSCs & RAARRAE T Z 100 I S BRI . W] DL 2OE SR LR 4Lk, R 2EHT
MR, B2 LD RERT A . SRT, MSCs 7ERYT MI FIREAR P AFAETE 2 MR, NS A A e B IS
Hl. g2, MSCs FISRE . 77 & B AR5 & A0 B B2 A fF ARRIE FU it — P 7 . ASRAIT ST 20
FEMR RS A R L oA AR B AT B DU R s 253848 . AN, B BE. RITA .
it S [FRVE KT MSCs AT e A A IR, e/ 2 — MR R R . I, @ BURKR KR
RS 72T 2 %5 R e M 3,  DAHERE MSCs fEIRIRIA S HEH . MEERKRSAELZ 2E S5
TR T, F T AT E 2 SO0 SRS A P do BRI LA

E&WE

B K H SRR 5 Jk 4 b [X I 43 (82160887) s 1 5K v = I PR WF 70 ik b b 55 8 ¥ 28 — Rt % TR
(IDZX2015146) ; [H K o & 25 4% & €] 3 & 0 T H (2023019-10) ; J~ i @ R &l % & & T H
(2021GXNSFBA196018); [~ 7 Ik % %% 3 K% 3% Tl H (2022015-003-02); |~ 74 H A Rl % 4t &1 F 0 H
(2021GXNSFAA220111); J 74 R 2 H 5 H 5 2 S RHHEE(GXZYA20230065).
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