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Visual analysis of research progress on Curcumae Rhizoma based on bibliometrics
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Abstract: Objective To systematically study the current status of relevant researches on Ezhu (Curcumae Rhizoma) and conduct
visual analyses in order to reveal its research hotspots, development trends and potential innovations. Methods The Chinese and
English literature related to Ezhu was collected through China National Knowledge Infrastructure (CNKI) and Web of Science (WOS)

core collection databases. Using CiteSpace and other software, the econometric analyses and visualisations in terms of the trends of
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publications, the cooperation network (including the countries, institutions and core authors of the publications), the major journals
and keywords were carried out. Based on Dawei Innojoy patent database, the global patent applications related to Ezhu were searched
and analyzed from the aspects of the trend of patent applications, the geographical distribution of patents, the patent applicants and
their competitiveness, and the technical subject of patents. Results A total of 954 Chinese literature and 231 English literature were
included. From January 2000 to October 2024, the total number of Chinese and English publications on Ezhu showed a stage-by-stage
change, especially in the last three years, the annual number of English publications increased significantly. The co-occurrence analysis
of the cooperation network found that China was the leading country in issuing literature, which occupied an important position in the
research field related to Ezhu. The research institutions with the most publications in Chinese and English were both Nanjing University
of Chinese Medicine, which had a high influence and a wide range of partnerships; The authors with the most publications in Chinese
and English were Tulin Lu and Yitao Wang, respectively. The journals with the largest volume of publications of Chinese and English
literature were Lishizhen Medicine and Materia Medica Research and Journal of Ethnopharmacology, respectively. Keyword co-
occurrence and cluster analysis showed that the chemical analysis of active ingredients such as volatile oil of Ezhu and its
pharmacological mechanism of effects were the main research hotspots, especially the research on the anti-tumour effect. At present,
the number of patent applications for Ezhu was in a stable development, most patents were applied in Asian countries such as China,
and the protection of existing patents mainly focused on the combinations or compositions of Ezhu. Conclusion Ezhu had received
extensive attention from scholars both at home and abroad due to its clinical anti-tumour advantages, which will remain a core direction
for future research on Ezhu. Meanwhile, a considerable amount of research had been carried out around its original species, chemical
composition and pharmacological effects such as anti-hepatic fibrosis and anti-angiogenesis, which already became the current research
hotspot. However, the lack of diversity of research hotspots in the literature of Ezhu, as well as the urgent need to strengthen the co-
operation between the issuing institutions and the core authors, had also been revealed. The existing patents of Ezhu also faced problems
such as high number of invalidations, low degree of transformation and low competitiveness. In the future, it is worthwhile to pay
further attention to the study of the multi-target mechanism of Ezhu’s anti-tumour and other effects, as well as the research and
development of new drug delivery system of Ezhu’s active ingredients and the Ezhu's compound preparations.

Key words: Curcumae Rhizoma; bibliometrics; CiteSpace; patent analysis; visual analysis; antitumour
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Fig.1 Trend of annual publications in Chinese and English literature on Curcumae Rhizoma during 2000—2024
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FL e 55 4 FHAL ) 9 70t 2 3ROR I 70 10 =2 22 5 1)
Z

AHEG T A SCOCHR B v AROR B R, S S STHR )
AR 2 SR N BIFRAAH SSAE A VLRIBE 7T, H¥k
TR N R AR . FEFRRIREW LT T,

R7T BAENXXHSHKEIA
Table 7 High frequency keywords in English literature on

Curcumae Rhizoma
[Fide) K] ARl S 10/
1  apoptosis 0.18 37
2 expression 0.25 28
3 Curcumae Rhizoma 0.15 27
4 cells 0.23 23
5  Curcuma wenyujin 0.19 19
6  essential oil 0.14 19
7 in vitro 0.11 19
8  activation 0.17 17
9 traditional Chinese medicine 0.13 17
10  B-elemene 0.11 17
11 growth 0.04 16
12 Rhizoma Curcumae 0.12 14
13 cancer 0.07 14
14 proliferation 0.03 14
15  network pharmacology 0.03 14
16  breast cancer 0.07 12
17 zedoary turmeric oil 0.04 12
18  pathway 0.05 11
19  sesquiterpenes 0.03 10
20 cancer cells 0.03 10

SCOCHR A B ] R = KR SR W R, (EAE S
CHRAR AR S AR LT Ay 2 SRR R S, W]
RE AR FH 0 29 T S ST R AR # B 9 A BRI 3E JE T
). RN, A BSOSO TR G TR AR SRR
R S EE S E.

242 KRB EERESPT AR IR A R
FKENEILTE R 8 MR, W 7-A, R
fH (Q) =0.5253 (>0.3), FHRRL RN L
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Fig. 7 Cluster analysis of keywords in Chinese (A) and English (B) literature on Curcumae Rhizoma

P2 0 25 1 s RIS I HRBRAE () =0.846 6(>0.7),
KR\RRGERAGEE. &5 %Iiﬂﬁ%zwﬂﬁﬁﬁ
HRHHESNIE, RAEN AR LR

K T RPR P& B — E%}FJ:T&HH%
FEMARNE, WE 8. Hr, Mb# K. #5 =

e 5 AR v T RN I 24 ) 3 B SRR R I AT
2550 = M- AR 25808« I AR T 2305 1 L
HIRFTE; BE FRARIM . #2 FERIM. #3 FAREEA
#7 AT F B SN SRR IR ATE 1 o 4 A 2428
VERSEWETE, e R AE R T 07 T Bidad HZ
AL, #6 B FUiE R E BN IR S U A 2 B
PE IGRIE U R S IR IR Rl 1R 25004355
WHot. RS, SEBARERIECTERN, TR
BAER % . DL R UL H RTFEAR T SOk = E S A
[FIFEAR SR, F 7050 25 5 O AR 2568 (R3S P oy K 24
HEH

TSR B 1] RIS LR R 10 MR SR
%, W 7-B, 0=04603 (>03), £HERLER

(I8 b f2 3 15 §=0.7903 (>0.7), KIHE
KRERBATEE . FRBAPR A B ES
FEEE S, RUEATZ BB RENE R RBRGERN
% 9, #0 network pharmacology (WZ%ZjHE2%) . #1
breast cancer CFLARSE )« #2 angiogenesis CIfILE A2 1) «
#3 Curcuma wenyujin Clifili4:). #4 Curcumae
Rhizoma (FEAR). #6 chemical constituebts (142~
) #IMS (i), #8 Rhizoma Curcumae (FKEAR)
F1#9 phlegm and blood stasis fu evil CEFEIEHL) ¥
Je FeANE P 4y o A 5 25 BEAE PRI B 7T #4
Curcumae Rhizoma (FZAR) FI#8 Rhizoma Curcumae
(FAR) ¥ L FRABCAR L)X A o 5 B2 3%
SEWFFT; #5 zedoary turmeric oil (FRAM) £ HFEA
RN 32 oy DL KR O 24 R G 1Y) 2 B 1
Fto LA BT E ATHAR TSR 3 A IR K
HREE TR BOAR 250 R A G 25 B F ML

2.4.3 ORBHA R A IR T SCCHER OS]
RIL M, RIGEE (strength) HEA AT 25 AR

R8 FEAPNXEMKBIRBESH

Table 8 Cluster analysis of keywords in Chinese literature on Curcumae Rhizoma

BRAW IR FEME EXSS 31

#0 T 52 0.921 T, R, AR, IR FR

#1 A 44 0.769 AWM R AR, JLE: H&LE

#2 15 I 38 0.785 FERM: R JTUEIR, IEATI G AR

#3 FANE 36 0.834 AR AR H DA, SENE, p-HEE
#4 FI 2GR 27 0.923 FHZG R, IR FLARIE AR EEE R HdRizd
#5 =% 18 0.817 =W AERNUE] e WA A 4ELL
#6 HF T 18 0.843 rantfE: LW\, FLEEK: WEor: IEE

#7 T 8 0.957

P WG AL AR AR O SR
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R9 BATCBKBIRBES N

Table 9 cluster analysis of keywords on English literature on Curcumae Rhizoma

BRLR TR REE B S5t

#0 network pharmacology (%45 243 2%) 42 0.644  network pharmacology; traditional Chinese medicine;
molecular docking; atherosclerosis; active screening

#1 breast cancer (FLIRJE) 42 0.783 breast cancer; furanodiene; cell cycle; doxorubicin;
invasion

#2 angiogenesis Il A2 %) 35 0.747  angiogenesis; carcinoma; Akt; therapy; curcumol

#3 Curcuma wenyujin GIRAR4) 26 0.836 Curcuma wenyujin; nitric oxide; sesquiterpenes;
sesquiterpenoids; reverse phase liquid
chromatography

#4 Curcumae Rhizoma (FEA) 24 0.826 Curcumae Rhizoma; sparganii rhizoma; antioxidant
activity; quality evaluation; zincfinger ebox binding
homeobox 1

#5 zedoary turmeric oil (FEARJHD 23 0.895  zedoary turmeric oil; liposomal gel; hydride generation;
rat; mouse vaginal model

#6 chemical constituents (fb22%4)) 23 0.799  chemical constituents; terpenoids; metabolomics;
UHPLC-Q-TOF-MS; anti-tumor activity

#7TMS (R 20 0.792 MS; Bax; 8-elemene; dyspnea; mitochondrial
membrane potential (Aym)

#8 Rhizoma Curcumae (FEA) 18 0.909 Rhizoma Curcumae; caulis spatholobi; two-
dimensional fingerprints; (HPLC-DAD); p-selectin

#9 phlegm and blood stasis fu evil GEFEIETS) 8 0.939  phlegm and blood stasis fu evil; inflammatory-pathway;

Rhizoma Zedoariae; microvascular angina pectoris;

apoptosis

) DL 8-A. TR TR Rk R R N 1% OB 1A £ AR N
() B PRI e K o e, SRPERT 3 (R ILAA “ iR
FAR” “IHFA4EL” F R, HIAF L
RIS L/ M AT %1, 2000—2024 SERHIE T AE % 1 B4
HRAE AR A LA B AR ORI T, ML) 53
WO R I FUIR B O 25 BEATE R AL ) A
Fis (A, FEATE SR B 0 AR TT A U
KRB TkR, H “EIHRAR” 410" U
JHET ot B AL WA AT R
FE AR — BN TA] A AR R 45 e R A E

LA TE IR ISR A RIS AT, R BT
25 B9 PR LK 8-B. “network pharmacology” (¥4
2 P22 Curcumae Rhizoma”(FEA) “ traditional
Chinese medicine” (H1EEZ) J5mFERT 3 HIRILIA
MRHE 2009—2024 FFEIRA T IR HER KDL, AT
KRR T3 2 AP BL: 2009—2012 4 (1T 78 4
BN FRAR B U B S AR ANE Y 2013—

2024 A NAEFRA 73 P 50 M KL IR B
T A B R AL . I H AT AHE S0 43 B
“traditional Chinese medicine” (HH[%EZ§). “cancer”
(JEJE) “ Curcumae Rhizoma” (FEA). “network
pharmacology” (#5823 %%) . “proliferation” (3
JE ). “autophagy” (HWE) 5 “cell cycle arrest” (4l
&SRR J7 T IR AR A T RERFSE K TT, R
o FyRE 4T B HE L R TR R A R DL RS T
DX 2% 22 3 2 B /R FHATLSIRI FOAG e S A FE i

F AR T TSR R O B 1] SN P A 5 I e
AL S, 7R 2013 FRTEMIL T S22 7T
AR B OCHA s TR 7 2021 AT fE, XILFEH
LT ARG B A S T R SR i) o U PRV S
SCERI R RSP, (REER RS R & T7
[, HESCOCERENERILH T — e RN EE . E
PRI, A RFRA TR EE JFAIE (1) S B 1] R
DA SR
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A Top 25 keyword with the strongest citat B Top 25 keyword with the strongest citation bursts

Keywords  Year Strength Begin End  2000—2024 4F Keywords Year Strength Begin End 2009—2024 4=
RN 2000 242 2000 2003 s zedoariae rhizoma 2009  2.62 2009 2012 -

By 2001 1.82 2001 2004 s extraction 2011 143 2011 2012  uu
ZIRAY 2003 1.80 2003 2005w pressurized liquid extraction 2012 212 2012 2013

23} 2003 240 2005 2007 Curcuma rhizoma 2012 1.85 2012 2014  mm

WA 2006 9.38 2006 2010 — chromatography 2012 127 2012 2015 e
FREARHE 2007 325 2007 2009 - aspergillus niger 2013 1.09 2013 2015 s
IEZZSRES 2007 2.70 2007 2009 - differentiation 2014  1.10 2014 2016 -
et 2009 225 2009 2010 - Carcinoma 2015 1.57 2015 2017 —

FAR M 2008 346 2010 2013 — components 2012 140 2015 2017 p—
FRME 2004 271 2010 2013 — breast cancer 2011 172 2016 2018 P
PLEfER] 2010 2.16 2010 2012 - cycle arrest 2011 130 2016 2017 B
5 2004 3.18 2011 2013 — Rhizoma Curcumae 2012 221 2017 2018 -
Y 2009 3.84 2013 2014 = chemotherapy 2017  1.70 2017 2020 —
AFEEA 2013 1.80 2013 2014 - cells 2012 125 2018 2020 P
=8 2001 226 2016 2018 — essential oil 2014 1.90 2019 2020 -
EFMLE] 2014 3.82 2018 2024 s angiogenesis 2017  1.61 2019 2021 —
R 2013 2.63 2018 2020 -— Chinese medicine 2015 1.61 2019 2021 p—
fFéamisE 2014 2.05 2018 2020 o traditional Chinese medicine 2020 3.34 2020 2024 Jo—
Zi%f 2017 2.10 2020 2021 - cancer 2017 195 2020 2024 —
A7 4k 2017 6.45 2021 2024 wem  Curcumae rthizome 2015 4.83 2021 2024 —
TR 2021 446 2021 2024 == network pharmacology 2021 4.62 2021 2024 o
FERA 2008 402 2021 2024 == proliferation 2012 177 2021 2024 —
4 2021 3.53 2021 2022 = identification 2021  1.50 2021 2022 -
Y e 2013 2,62 2021 2022 = autophagy 2017  1.38 2021 2024 .
Mz 2017 2.08 2021 2022 = cell cycle arrest 2012 148 2022 2024 =

B8 FHAPIL (A) FAZEL (B) X IFARIMEIL

Fig. 8 Keywords emergence mapping of in Chinese (A) and English (B) literature Curcumae Rhizoma
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Fig. 9 Trend of annual global patents application of
Curcumae Rhizoma during 2000—2024

32 FRAEFMESH

FARLH HFLEHAET 4 WEZRDH T
[, whE L SEEAMEA, WE 10, He, PR
ARLA FHEHEDLE A E T B, RUWTEZ
TAMKBACH I EIZE; B EIEFA L™
[, WIRALAAHBRM NI TR et 5#E.
5% B AN H A S5 B SXAFAEVE AL SE R A

PR AR LM IR R T, AT
[ B M G A DL BT e 2R RN 4O
E A LM HIEERIAT 3 X, 725109 1 965,
594 1 554 1, WL 100 TFRAM) 3277 X 3 A6 T
VOIS TP R WLEEh, B X AR
AP KA AL 7 R B A R RAE RS, HAE
AR XL BRI T AL, RPAREE
PR B AR TR B ARES, (BAERIR AR R
Ry BHIHSEN S LA 872575 T ] BV AE A AL
TARLHF HFIE L EMX S E XA ERES KX
B 7 X R BT 2 5, IR AEHES) IR
AT Jo 1 R F S 3 = X IR ) P
X (B
33 RAEHEZEHBASESFNSM

FARLFI)EZAHEAE IR 10, KZHCE
L A NI T AR T A S R 2 (R 2
S5 s A, 22 N TR JERE S A RRR
TRSFIRTT o AXERAET 10 MIFRART A HiE N T 25 A
FEEERE . BHRERT. k. BEIRFRAA Rt
B —E N AT, ERHANE, AP
WR, EHEIRALHA.

AT IR T B R HE A SRR S T
HMZAE, WECRFEW F1. W)y 2 ANYeE
EREVPUT IS AIIZES S, B 11 S HiE AR
) ISR E R FIREMEEMFRT 8L, &
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Fig. 10 Global distribution of patent applications on Curcumae Rhizoma

R10 FZAREAEZHFABR

Table 10 Situation of major patents applicants for Curcumae Rhizoma

¥ FEPIFA HARI A Hi A E
1 RN EFEHERTRARAR FAEERE. BmERZHR, ERAFIEEY 54
2 HEEIGIAERAR T AAREHE R (human papillomavirus, HPV) 3L, B3 LA 51
KANRRTT BRI R 251 AW, 2 & 3R B = ZE R DA UK
3 METEZGKRE FIREEAR . FPRENIIE .. FF285m IR 216 45
4 A2 EEEA AT FIRAZFAEFRE B IRIGTT B RR S 2555, JAEEFRZ 39
5 JLAEHEER FIRERIEERER B BRSETRAHEY 34
6 F—AE LD PEAGMARA TRE. BiEmESHAHAEY 29
FR 27
7 HEEWWALER FIRW IR RAREFRAAERE S R G H A 28
8  LigHEZAREFMEEEGERE  EIROER CRERDRAE O I3 B DL PR R S R 2 4 28
&
9  hiFREAREMIEEHRTEE H iEs T I AR AL R T M A 26
“dia Rk
10  JLPHZRLR FEAAE PG 2B FI PRI B BAR AT A & e AEM B St 25
. PURTEAIPL ARG TERT A
70}
60 1T PR B R AT DR A
o E N RS
¥ LN PSS
R 40 |3 REL A o
= L7548 P BB
230 . E;ﬁ@;gé>m@%Mﬁﬁﬁwxa
£ 20 " T 2 K R
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Fig. 11 Competitive analysis of patent applicants on Curcumae Rhizoma
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HIFREE S IMETE SO IEBER B30, [HRZH
B r A A R R [ X, IR A
AERIRTE A EMETE, EEHE S ake A

F, REZOES ). FR, BREE—AE dbsO
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AV FRA R (LA GHERE>100) b, F5E
FE N ISR FEI BB o« TR EEAHEA
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2ok B AR RHEA AT 3 X, FTRER R
FET FIE R AT 3 HUSBIX, F s N REELE IS,
EAREA 2 FRIE N LA SRR A B, JFHAT
REGR Z IR AL G 5 Hg AT =, 7 A S8 L
DX R AR RS R B, (H BRI BN A
Rihe MHHZT, FLARHIE RT3 AR
REE R ISR A, (HHE P R
ERRBIHTRE I ARG ), A2 H B Ao B
UM H -
3.4 BREMEARERSN

H Al 3% AR H 3 & R BT R I B T R 2y 2R 5

(international patent classification, IPC) 4328+ H 4L

HFTE AGIK (J£ 7750 ), HEFE$ 90.97%, 1
BIEE 2 52 A23L (3t 104 1F), HADEFHIE
BEHAHT 100 1. AR E S L FI4E P T
A61K36. A61K35 732K, WK 11. AFREARSIR
LRI ARG HLR I, FRARALE 259 750 A0 2 A I E
75 TR 02 a0 (R AL, EZ K B 2530
JY T, AR ERPER . SRE BRI
AMAEEEBRIIRTT, AP . IR B Th R
AL it FAE SR 7R A Al o A RS, B OGT
TR FTAEME R MEMERI SN, L
R B AR AR b7 RS S T BRI,
AR, T HAERE 25U )z S AR 5

F1 RAREHEE IPC KLARFIFER
Table 11 Major IPC block group of Curcumae Rhizoma patent applications

T IPC K%

IPC B X

BRME /%

AB1K36 FHKAWE. BEE. ARESEYESIIRAEY, WERTEARAMESMY 6931 87.60
2l

AB1K35 B AN B A R 1 SR A ARk B L s 7 74 1 125 PR A 1) 393 4.97

AB1K9 DUREIR A B T AR 9 R AIE 1 15 24 T 11 i 140 1.77

AB1K31 BAANA BN B = 2 BL | 137 1.73

AB1KS A B ABL R AR A FH T F1) i 88 1.11

GO1N30 TR PR S WOV E FH BRI &, B AR B8 20 $e, Bl an eyt 79 1.00
BB Ay, SRR AT AR

C07D493 KIMEEYD, IR R D ESH AR TAERICE R RIF R T 45 0.57

AOING5 THER, R, B, ZHMEHEBEYME, BRI R AR F 37 0.47
H I 7 B 5 | 75 7 AR A A TR 7

A23L1 &\ A23L5/00, A23L7/00, A23L9/00, A23L21/00 33 0.42

A23K50 L )3E TR s e ek 29 0.37

4 it AR IR S ) . 25 SR e SO 7T, R

4.1 XEKMARFBSSHEIA AH A FE R R R AE LT L7 .

AR FET CiteSpace BfF, &M kit &E2#
FIJ518, XF 2000 4E 1 H—2024 4F 10 H = T3HAR
954 F W SCOCHRAT 231 R TESCCHR, GBI RS
AT FLAI ) R SCEH . AEF N A AR B OLZ
HHAZ A R ATE TR s R T

TSI S BRI BN, FRIE RIS
P 73 R C AL 245 68 R4 2 23 B G 24 BRAE FH AL 1)
SR R AR, bR A A R 3R
RIEBEG IR B, AT,
PSSR B SR A AN [ i o 3 AR i 5T 2 EE S
SRR T o A b St AR 2 AR 5 A A
BREE—E, &KW CL B A% AR & 1E

4.1.1 FuMIEfER TRV R ILEYREE
IR AL ME R I, BT “ DL N5, LAER
AN BN, FAAE M, e BRI SE 1R
SRR R 25 BET, BHITAEE T 2R
T AR BT S LS W E R R
A 38135 16 45 21| B8 BS-FRAR 25 0BT B IR AZ O T
PER S F 2T B IR R A S S 3R P 225
RRAEY), R 12245060 AT W0 5 0 R R A 5T
M (protein kinase R-like ER kinase, PERK) /¥
EREEGE 7 2 I o (eukaryotic translation
initiation factor 2 subunit-o, elF2a) /iG 1R K T 4
(activating transcription factor 4, ATF4) {5 5 i &4
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il 46 B e AR AR AL 0, I i i 45 BE 4R AT AR
[Xl¥-1 (stromal cell-derived factor-1, SDF-1) /CXC
T 32k 4 (C-X-C chemokine receptor
type 4, CXCR4) /#% K+ -xB (nuclear factor-xB, NF-
kB) {5 5 18 B 25 e AL R AR 1 AR K0,
& TG A A A o) e R B D 5 % R TR PN T AR I
ARCIPER, LTI RT RS T U AR i ) 2R -2
(matrix metalloproteinase-2, MMP-2). fif 4 Bl 4T 4
20y A= K K17~ (basic fibroblast growth factor, bFGF)
IS A KRB HAE SCER M 4 R 3R, 3R &%
A2 Ry AR B4R R AL T 7T 470 o S T
FORIT SR £V HER B R ) (i hie
TEVEREAT TARSMIF ST, R AT IS A A
I Je 4 P 84 B 2427V D, % BEL W 7L, i 4 B 3T A A
1228020, FRARBEIA NIVE mT H0 1) N\ e R B 6 %
HRAK, 55 A HepG2 40fuif T2, X5 T
B M E4HHIE-2 (B-cell lymphoma-2, Bcl-2) [
A TSR, B A BB 45 1 3R S
BT Ermb SR Iy s, RILHEAWE. &
Rz P, FENLH S @ T2
AN PR R 1 A R FE i R A gk
LA DNA £ IR BL

4.1.2 CREHER  FR“Em N “ BN,
B AR B BRI R RIS . Bk
e ALl INGEE e Y N E N A R e I 1 3
PRFRABE AT (2 ARG IE T, AT ) b
)B4 . A, WESRAY (P EZ58) 2020 4R
AT T ME— B S, BRI AT ZGN ., 1Y
M, e FRARZ Il Bl S AR B2 A B IO I 36
A1) ek P A A I 7 R O 2.3, i &F
HEAL ML AT Be S0 HSC-T6 403558, Jek/b 41 g
A0 T ) AR O (e 3k L B A DR s, B i R 1A
BAWAITT F& " i T S 3R OR TS 1) 1T J5 VR 7 D 5 4
P BT EEPERIE T, R LIS 1) T )5 3 3R K F ) 7]
GRS TS, I Toll #5244 4 (toll-like
receptor 4, TLR4) /#EFf /5 E H 88 (myeloid
differential protein 88, MyD88) /NF-kB {5 =il i,
oS0 P S S T 8 S, LT 1) JS 2
A Tt 15 AR R B I R A K R B
( transforming growth factor-p1, TGF-B1 ) /Smad
(small mothers against decapentaplegic) FHEARELIL
fie-3-32 3B (phosphatidylinositol-3-hydroxykinase ,
PI3K) /ZK 140 B (protein kinase B, Akt) i

73 DS R BRI A A A 1) 24 B A 14 5 ), i B FRR
JH FE R TT 2 MR R K
% HFErdedt . RIS MR AR e . AL
Ty RS — RIS E T, R T Sk T
B, AR () S AN E AN R e,

4.1.3 XMBEHEARFMEH  FR “EBRBEE
Mgy, Arpzifn”, F2EE H -5 IAREE % 1) R
TR RGHEATA IR R Bl RAREER F RIS
AiFF 5 32 B 3R AR Tl B PRI I E K B P 4 I 36

HUE LA SRR RE Ty AT RE I UL R LD RE s R
I 7 S L4748 T 7 3 AR AN (3] B8 B Bl ot Jd 38 7. 1 471
MARAER AT T, RBUE B3 TR e A
H, HALHI T g 53 m NO. 6-fi-FiFI it & Fla (6-
keto-prostaglandin Fla, 6-keto-PGFla) 7K°F, J/b>
W B % -1 (endothelin-1, ET-1). Il # & B»
(thromboxane By, TXB,) 7K, FEARAIMEE . Il
HRNEAT R o AN SO AR SR — o 1 428 I/ AR
AN AR - I A BT A AR B JCS R AL B () AL )
FOH ORI, FRR B R n] @ ) i R E A,

NI/ MR AMNIAME microRNA-let-7a 7K1, Tk
X I /N S B -1 (thrombospondin 1, THBS-1)

mRNA 1), 2k THBS-1 S ARk, M)
M #T A, B EIFRE YL H (1. Jiang S50 H 4
PRI AR B FRE, DAANIR] i Bl e AR o 8 R 23 B I
/KR R ) AR TR R PR SRR Joi 4 ) (1)
E{EL

414 FARZHE ZHERA RS, EAEY
RS HEAER, OB E N MR 2 2R ik

I3k ZHEE AR R EEEVE RS, RIS
AN, AT PR R ARSI . AR TR
BIFEAR 2 i B ey, frisiba, pamaEssl,
FT G A, PR LA, Bkt SO L A i fiti s 7]
SSPER . AL T IR LB s, A
ZHEVF A B TR T 2 Bo8l, A2t iG]
AT 60, it — A B 2R ROR R R
RIS FE S 1E L .
4.2 ERHRFEHRES5EE

A 585 T K Innojoy & R BUHE e 2%
(177 5% 2000 4E 1 H—2024 4E 10 HIRAA LM
8519 sk LR (EFENELH| 8325 #F), 36731
ALRIEAT THEARIZIE . AT LT EOR, R
BLIRAL R IG5,
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FAAE B R L, H 5 B 2 5
FUEIRTT SRRSO AR 5 T ROR 2, If it
W A e L A Ry (I3RS 5 Hofth
ST R 255, BRI 3RAR L H
AR 2 R e RS B AL S W S 25 i 7R A
P HIBCE o 21 AL LISK, P [E EARE AR LA H
T i AR E S RS, B I R
B, BARERE. 55 IR .

FARLHIF RN “ R EEARBUAE LT 51
FEBARGUH R E K], LA HF AT BT R 1
PG . LA R 2 W] et LA B AR HE R
RIGIEEINTFE I LRORI . LA BBl
FEZMNER TE, AR RKEIRAMRIIBA R
LR B RRY . BRFEAFEEA R R HR
JGAEANG TR AR BhZ BB FF . LAl
JIAR 5 S bR A 7 i SR S5 2 U5 T R R, S
K& BAEAENE I M BRI e b
P2 e MRARFRAAH R LR T ZHE N EF LR G
i, R AREAL, it Bl
(RIS R AT S0 A BT K o

B LS, RTAABLUR LT IATF: (1D %
AREGFABT A AN LM ESF R 518, Fohnas
SR TE MRS AR Z A E L. R, 38
AR A B BRI T 3R A 3R
SRy I, SRR ZWELGERAE ] AL it —
WHTT, ARG WL BT IR BATR KW
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