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Abstract: Objective To conduct a bibliometric analysis of Chinese and English literature on the prevention and treatment of knee
osteoarthritis (KOA) by traditional Chinese medicine (TCM) from 1995 to 2025, and visualize its research status, development context,
cooperation network, hot topics and frontier trends. Methods Relevant Chinese literature from January 1995 to December 2025 were
retrieved from CNKI, Wanfang and VIP, and relevant English literatures from January 1998 to December 2025 were retrieved from

Web of Science (WOS). CiteSpace and VOSviewer software were used to visually analyze the trend of publication, countries,
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institutions, authors, keywords, etc., and draw a knowledge map. Results A total of 6 093 literature were included, including 5 242
Chinese literature and 851 English literature. The overall number of publications showed a fluctuating upward trend, and Chinese
research output and cooperation in this field were dominant. The core research institutions are represented by Guangzhou University
of Chinese Medicine, Fujian University of Traditional Chinese Medicine and Beijing University of Chinese Medicine. Keyword
analysis showed that the current research hotspots focused on traditional therapies such as clinical efficacy, mechanism of action,
traditional Chinese medicine compound, acupuncture and massage. Emergent words and cluster analysis showed that the frontier trend
was turning to the mechanism exploration and application research of interdisciplinary and new drug delivery systems such as network
pharmacology, metabolomics, programmed cell death, intestinal flora-articular axis, self-assembled nanocarriers and metal-organic
frameworks. Conclusion Research on TCM for KOA prevention and treatment has entered a phase of rapid development and deep
integration. While continuing to validate clinical efficacy, it is increasingly converging with modern technologies, shifting the research
paradigm toward systems biology, precision medicine, and intelligent drug delivery. Through the integration of multi-omics, molecular

subtyping, and the development of innovative formulations, TCM holds promise for playing a more pivotal role in the prevention, early

intervention, and disease-modifying treatment of KOA.
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Fig.1 Publication trend of researches on traditional Chinese medicine in prevention and treatment of knee osteoarthritis
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Table 4 Top 10 most-cited Chinese literature
K5 A H Ll A BGIHRE e FITAESRAL
1 BRI R RIS YT 1R (2020 ) HEEIEH 2020 1276 PR HhE R A R
ikt e
2 BERVRPELTLFILRQ0ISER)  PELEE 2015 887 PRI HhE R A R
R 2
3 PEBHRIRKST R RER (BEX REER 2019 773 thfehEGELE TS |
RED) W (BB RTR) I
PRSI f e e TARA
4 BEFTRPWESSLITIRE (028FK) PELER 2023 405 HEHEZ YR /
5 WEEXTR (W5 hHESSRAKERE SRERRE 2020 311 WM JREE R ERER
6 MEE R RIS SR T R RIS R R 2019 272 ke TR EL R
7 BEFRTRPERLHR R E 2016 217 R [ b R 2 e B R
8 WEFWRPELERMGIRTHREIA  BEPEARE 2012 210 WP LR R R
&R MGERE
9 HHRIGIT IR T R BT AR B HEALN TR 2013 204 FARME BRI VAUN
i REEREEHEDF
10 IR A A FNGTIRE R RINAT R PEI T 2016 185 S R R R
MRIER IL-L, IL-6, TNF-o fe NO I Jkat
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Table 5 Top 10 most-cited English literature
5 B H W Ffy BEIRH 1 FTAE AL
1 Celastrol: A spectrum of treatment opportunities in Frontiers in Medicine 2017 205  Cascé Rita Universidade de Lishoa
chronic diseases
2 Clinical aspects and health benefits of ginger (Zingiber Acta Ageiculturae 2019 177 Shahrajabian Chinese Academy of
officinale) in both traditional Chinese medicine and  Scandinavica Mohamad Hesam  Agricultural Sciences
modern industry
3 The immunosuppressive activity of artemisinin-type Medicianl Research 2021 169  Efferth Thomas  Johannes  Gutenberg
drugs towards inflammatory and autoimmune University
diseases
4 Understanding  traditional ~ Chinese  medicine Healthcare 2021 168  Matos Lu¥ Carlos Faculdade de Engenharia
therapeutics: An overview of the basics and clinical da Universidade do Porto
applications
5  Biochanin A protects against iron overload associated Biomedicine & 2023 160  HeQi Guangzhou University
knee osteoarthritis via regulating iron levels and  Pharmacotherapy of Chinese Medicine
NRF2/System xc-/GPX4 axis
6  Traditional application and modern pharmacological Pharmacology & 2020 144 Feng Xinchi Tianjin University of
research of Artemisia annua L. Therapeutics Traditional ~ Chinese
Medicine
7 Piperine inhibits IL-p induced expression of International 2013 122 Ying Xiaozhou The Second Affiliated
inflammatory mediators in human osteoarthritis Immunopharmacology Hospital of Wenzhou
chondrocyte Medical College
8 Loganin ameliorates cartilage degeneration and Journal of 2020 116 Hu Jiaming The First Affiliated
osteoarthritis development in an osteoarthritis mouse  Ethnopharmacology Hospital of Zhejiang
model through inhibition of NF-kB activity and Chinese Medical
pyroptosis in chondrocytes University
9 Benefits of antioxidant supplements for knee Nutrition Journal 2016 110  Grover  Ashok McMaster University
osteoarthritis: rationale and reality Kumar
10  Berberine prevents nitric  oxide-induced rat Apoptosis 2015 108 Zhou Yan Wuhan University

chondrocyte apoptosis and cartilage degeneration in a
rat osteoarthritis model via AMPK and p38 MAPK
signaling
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Table 6 Keywords with occurrence frequency > 50 in

Chinese literature
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Fig.7 Co-occurrence map of keywords in Chinese

literature
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Table 7 Keywords with occurrence frequency > 20 in

English literature
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Fig. 9 Clustering diagram of keywords in Chinese literature
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PR . #5 protocol (BT E), ARILBIARLE B
HARGHEM TR S, KEB TR, #7
Wik, RWGEFE T R ITRAIETES . #6
traditional Chinese medicine (& EH L), HER
rH & L IR SRR U R 5 2 BRI, iR g
w5 ISR HLE] el ), SRR
WU . IS AR} 5 77 1 R 5 UE A [ B
BRZGTEIRYT KOA SET7 T A et Ak AL
il o S SCER B R SR 2R 7 AT KB 3 BB

(1) 2005—2014 4 CIfRIGUEHD: LL#2 BEHLGTHR
R #3 B RTR . #4 ARG, S E
2997 EIE EE 256 (3) 2015—2020 4 (HLH]
RERWD: #0 £ #6 PIERZ . #7 BB KTT R E
KR, WG IRIT 80% W 5y AL A5 5@
SR80 SR (3)2021—2025 4 (38 X RTEED:
#1 50T 5 5 W 48 24 B2 O % G B AL R P R
B L N R e NP ST TN e S R N e 4
SRR, REHEL . Al SRR R
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TN S ) 8] B Y 2 R S 3 B 5 AR I 2 v T A
FR, AT UL AT 7 A S B B S RTI BAS
Nit— SR AP EAY1E KOA IR E, X
SCOCHREE S0l (1) 25 S AT RIN B o 5 5% (] 13)
R, M 1995—2025 4, HSCCHR R 1 25 MR
LA 51 R B 2 (R RT 10 AN SR D E T 4 1R
KT, B LI, DhReERA. YUBE. B
BN YRIT S IT ORI PRAFE T o Hh ST S B ] R
AR 3 ANEr B, B 1 BB (1995—2016 ) i
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W, SER S R R EI ML . 3 U AT
0 B RNES D REFB (ThRess) &I
HCHE, I TR EE B . 2 2
FrEt (2017—2022 45): 37 ROTAN Sl KRBT TR
B, ZBORImR AR . ARSI R LT ThRESE R
HE LRI RR IR R RS, RIEIRIF 7%
THE &M, H b AR R B R, 5 3
BrEr (2023 24 HdE I3 SHLH0E KR
M BOt N KR AR . 8T S i SR ER
AR, AT EEZ1RIT KOA T 5B iE
B, AR TR, X—EBoEsk
JEIR 1 At 45 12 2 U AR 3d ik 5 I AR R
B, AT BRI R AME

XoF SRR R i ) 5 AT R BT, &
R (H14) B, M 2002—2025 4, FECCHRE
A 14 ANRIGA, 51 IREERZ ET 10 A4S S8

A low back pain (JEJi#). randomized trial (FfHLIR
48) acupuncture (£ 7 ) osteoarthritis CH 27T %)
Chinese medicine (1% ). rheumatoid arthritis (X
BRI 98 ) gene expression (FE[K 1A ) nitric oxide
(—% %D+ randomized controlled trial (FEALXS B
RIED) in vitro (PRAMSEES) . JESCHRR T H R 2
Bi7 1k KOA BB TR KRB N 3 MB35 1 BB
(2002—2012 4F): ImREGIE S B REEW], BRIt
BT IR (B FIRZ 7k (BERD, T
R FH B AL 83X — P48 (1) i R A 70 7 15 34T 2%
RIGE. B, WTFRCEY R Rie . o815
W VIFEHEM . EUIEEEIAMmF, RS TR
X —BARR Z N EEF AR 2 B (2013—
2020 ): HLHITRZE B ZFIA, EIRIREE SRR,
FHERNRIITIETS G W AED AL B FE 7R
MNEFENBIWOW 3T 7KF, RiERFERIE, —%H4b
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Table 8 Clustering information of keywords in Chinese literature

RRLH WA REE FESH LSNP S|

#O RS 23 1.000 2006 OCHT. JRERSE. RERZE. KB BURIZIE . AR, REER. ST .
FIRA 2 o REBCE BN 1 B, AR, BT, HRWR. By
PRI R

#1 W2 17 0.927 2014 FEFMLEL. et e BEiRAS . Mgy IRIRIT R E
FAPLH S BROCTE . DUMbB. BB R 4. HEUME. M. JErg- g

#2 41 R 16 0.916 2012 PR, RERIBES. ARG W, B, BTR. BOEEmRM. HEE R
oo, MBI R, RIERTS. FHS@&anh. 3w BE R et

#3 WA AL 15 0.885 2011 AFFEHERE. FBEE. X, BRILE s, s V9T PE. 12
PR TERAEZ . FEEANL B BBINATE

#4 AT 14 0.875 2006  AMEVEIMLZ. EEE. N, IRRMEE. . PR BT R LREITE.
PHIEHEY . &7 RSNSOI B RIS AR

#5 45k 13 0.948 2007 SEEGEHST. hERIRIT. BPERT AR EZTIE. PR, R, RREK
I7 ABHSTIGHT AT MRIRAE . PEBCAITIA. RIS, VIR

#6 275 12 0.919 2008 4HMEARIERT. HZishE. TR SEEARSE. A5, B BV,
B EOIAR, IATRIBEA . BTG R FHEEAR

#7 15 R 5 12 0.712 2006  WEEOCH AR BPERTR . PEIGRIFIOCH . ERBRER T, IR
PEAE T RL. AMRYES BHD). BEIRINBEE AT i 4B SR . JRIT N
F /NEFTIRA R TRETTIE. HEZR

#8 TR 11 1.000 2012 =RHHIE. SRR, PERAR. T DOEEEOMAR. SR, BRI ST ThRE. Bk
5. TDP. MREXRATREIRMIER . hARFEITIL, BALH. BRHEIE

#9 P 2E 9 0.971 2015 REZRL. WEmT AR . 25, BTk, PEL PANIR. 3Tk,
FERE A HHF. BEY. RARE. WEHIELSE . EyTHE

#10 H1EEZY 8 0.993 2004  hZGEA. BRACUMDE . TERIRIT . T RONEE. K. PR, TR0,

BRI R #d =Ll iEE. pha Ui, Bk N T&R
KATE B D REBUA

BEFEARER, JETIZ AT ARSI AL . BEALXY
RIS TE BRI B A, b 55 I PRI 90 5 1 () adE—
RO, 5 3 BB (2021 FE 4. EHE
BESAT R, #F 0BT ek . — 5,
TG B IRRUEYE, TR RGN FTE T =
P E B IE RS B 2D, — 7, HLEIEE FLRA
B FTVE RIS, W TR MM . GKE AT 5y
TR, XK T a7 AR — MR T
Jilale XA e R IR T IS 2RI 5T AT A
SRR PR 1) R K, I Ak 6 IR HA R
HET VRS2 AR R, B G T R S A NI PR
SCERIERE, FERFELIRZ BTV I e R A
3 Wig
3.1 fARSUEIK

UTEEK, FEEZGREIA KOA 4TSt Kk & 3
BAE RIS . T ELEZ AU I AR R A R
AT, s s ARG R, O TR

10 = A6 77 325 ) B0 3 I FH -5 KRR AR i AT 7 28 1 56
UEo IR AR T AR (1 2 AR A% G5 BHE H A5
O U ERRR S TR A ERMIRR 2T/ R, &
FEMRIEIGUE A IS 7 . BB RONH . I K
P B (9T 9%, DU eH 3 A S Bk (9 i PR
Wo [, [ PYRMIFTAN (A 8 th v B AT G I R
SEEH EIE TR 5 A, SESCRIT T S SR A A
FABUHI IR BT 5 70 7 #E R KRS HEF 20, 2R
DR O ] B 2 AR S BRI 7E 6 4R 45 5 BLACE D)
EE2Avu sl 7RIS, HZ 0 B AR 2 BLRHETE
= BRGNS E PRI AT . B
FEANH SR PR T B0 (e PR T 8OW S, T iz A B
HER A A2 BOR, IRZ RN, HEsh
BT FE R R GG AR L. 21T
R EEE P RE R . RISt
AN i R R SR AT, JFEUL T
WY 25 52 7 KA R X IR S R TR,
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Table 9 Clustering information of keywords in English literature

TR REME EEEMH

e

#0 acupuncture

#1 molecular docking

#2 randomized controlled
trial

#3 knee osteoarthritis

#4 safety

#5 protocol

#6 traditional
medicine

Chinese

#7 rheumatoid arthritis

19

16

14

13

13

12

11

10

1.000

0.865

1.000

0.777

0.911

0.879

0.831

0.903

2017

2015

2005

2011

2010

2019

2017

2018

traditional Chinese medicine, protein targets, signaling pathways, cluego
plugin, gene ontology, network pharmacology, mechanism prediction,
Fangfeng Decoction, xiphoid cartilage, herbal extraction

network pharmacology, Duhuo Jisheng Decoction, protein-protein
interaction network, molecular dynamics, animal experiments,
molecular docking, Astragali Radix, Fangfeng Decoction, NFATC1
pathway, Radix Angelicae Biseratae

knee osteoarthritis, controlled trial, study protocol, Chinese herbs,
magnetic resonance imaging, traditional Chinese medicine, patient-
centered care, safety evaluation, evidence-based traditional Chinese
medicine massage, clinical trial

osteoarthritis, knee, placebo, adjunctive therapy, randomized trial,
rheumatoid arthritis, complementary medicine, australia, national
survey, alternative medicine
controlled trial,
implementation hybrid study, sulfate, therapy, acupuncture, WOMAC,

guidelines, index

knee osteoarthritis, heat therapy, effectiveness-

knee osteoarthritis, sham acupuncture, Bushen Zhuangjin Decoction,
information technology, Chinese herbal medicine, traditional Chinese
medicine, network pharmacology, sham acupuncture, information
technology

traditional Chinese medicine, herbal medicine, alternative medicine,
cancer research, Chinese medicine, knee osteoarthritis, programmed
death, Bushen Zhuangjin Decoction, muscle flexibility, antitumor
activity

network

pharmacology, molecular mechanism, Panax notoginseng saponins,

rheumatoid arthritis, traditional Chinese medicine,

alternative medicine, Chinese herbal medicine, integrative medicine,
integrative oncology, evidence-based medicine

BEZB5ih KOA Tk N RG AW 5 FEHEL - IKE)
BT B

32 ARAESEE

321 AR B R GRS W [F AL AT
KB RGBT B, EEZG B2 0 3550
BT R, ORI g —FH IR L
TR, IR BOR R TP RUS I TR0 7
{20 Q0450 B R 2 S B2 T5 BRI ST A B — )3 1A
JR o e, Rt AR e KA RE R
RIERR . MR 5 00 T XHEHOR K2 8
L, RERERARTI B B e 7 B
FRAL VIR A A B0, AT T 4 2 B
FRG TSR, W T )IS6TT KOA HIFETE

BUL, RIS 7 NSRS (BT, Z-5
ANBE AR AL VENTE NEE | RS . 5
JLRER )N & gD a feil i /E H T MAPK1.MAPK14
RO AL, AR MAPK 5 5 2% A AR BE VLR 3
B - (& B (phosphatidylinositol 3-kinase-
protein kinase B, PISK-AKT) {5 5@ ¥, HEii5m
MAPK 25 S WA 1 S A S5 AR 2l 7R, AT
RAEIRTT KOA HIMEHBY, 5y — T Fu T i 2% 24
2 5 40 0B BOR TN v 245 52 75 e A AL s
By (MR IR, DOEE R, RRERS
WA AEMR TR IR E N LA A & 2
(prostaglandin-endoperoxide synthase 2, PTGS2) .
AKT1. MAPKI &880 51, MM AIEIRST
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KR Sy SRE FER 4R
BRI 1996 2887 1996 2012
ik 2000 8.55 2000 2012
FRIE 1995 37.65 2002 2010
STISTFST 2005 938 2005 2011
GARTFR 2002 6.74 2005 2007
IIfeiME 2004 7.85 2010 2014

1995—2025

P 2007 10.00 2011 2015 e
PeIEERAN 2008 1334 2012 2016 ——
BIT 2003 690 2013 2015 —
TR 2010 10.58 2014 2022

IGPRZCR 2014 772 2017 2020
WFHEE 2016 13.75 2018 2025
BEES 2019 2225 2019 2025
P25 2019 16.53 2019 2025
PS5/ 2019 839 2019 2025
FEIR 2004 21.16 2020 2025
FAERT 2020 18.14 2020 2025
RZGEE 20200 998 2020 2025
fERPLE 2021 15.88 2021 2025
AVEFRE 2021 8.83 2021 2023
KYiThRE 2001  8.14 2021 2025
FEVRIEPH 2021 6.95 2021 2025
i3 2022 11.52 2022 2025
SERHE S 2022 11.02 2022 2025
SR 2023 8.67 2023 2025

1
T

13 3t R IR ENE (Al 25)

Fig. 13 Emergence map of keywords in Chinese literature

(top 25)

PSat Efy B JTIR 4R 2002—2025
low back pain 2002 470 2002 2012 com—
randomized trial 2002 3.26 2002 2009 mmm—
acupuncture 2005 7.73 2005 2020
osteoarthritis 2002 7.97 2006 2017 cm—
Chinese medicine 2007 5.09 2007 2020  com——
rheumatoid arthritis 2011 4.81 2011 2016 c—
gene expression 2011 3.94 2011 2020 —
nitric oxide 2013 3.24 2013 2014 s
randomized controlled trial 2003 4.08 2015 2021 m—
in vitro 2015 3.49 2015 2020 s
management 2003 3.32 2016 2018 Se
recommendations 2017 3.92 2017 2019 —-—
systematic review 2020 5.34 2020 2022 -
oxidative stress 2022 3.84 2023 2025 =\

Bl 14 FCERRIARMEE 7 14)
Fig. 14 Emergence map of keywords in English literature
(top 14)

KOA i HIBA . iRt 98 5 ANt 78 QBRI AR L %
LI E] G, BIIE A SBUSR B O “ 5
— 7 ) “Z o hIET R 2R KOA
GG ML 2Ny <R

322 ETHRUHHAENIERER HEOCH
1] 5 metabolomics (fRMFZH2%) AT AL,
HROSCEREHL AR RIS O T 80 e Ao
RANIERE, AR EACEIH RO T 2GR N I AR E R Y
REEFIA . X R 2 O o P 2R Wit F2iE
IZOPS sy NI = AW T2 R S RN IRz N P E Ay
Wt AT b, FREGEE ERREY), ikgg

— bR EPIS TR FE S . AR 5 TR T
T KOA MAHGHETT, BIRA 25 iR it % .
AR BT R 5 AW A 2 T AR B BR R e b 2l
B EAR IR 20 AT AR HEE B AT BB,
AR FuE I E A AR AL S A, KR
L iE %) F B I A A R T AR s R AR
WA RE B A AE 2 2K K A5 TRYT KOA HITEH,
[FIIS B FLIR . A B RSS2 A AR AE S5 i)
AR SR B BTG AR VR IR FUREAT I 2 5 <2 e £ T 9/2
(matrix metalloproteinase 9/2, MMP9/MMP2). E5Z
1R T Z R 4 (non-receptor tyrosine kinase, ABL1)
A5 F R 1o (hypoxia inducible factor 1 subunit
alpha, HIF1A) SEZ 0L, XA FEFET
HIF-1 AT 41/ 2-17 (interleukin-17, IL-17) {5
S, OE TG AR IR IR AL I PR N P FR A s
IR AR IR, X L 48 B IR 228 30 2% 7 38 1o 4101 |
PROE L Y T AR T 2R AL R RE 27 4H g A 5
(extracellular matrix, ECM) [#fi#%5 2 HEAHLH| 5
KOA HFFEBS), ARBFF “ RAER 17 “HEIRAL”
e LA AU A 2 I i BN, IR SRR A
BRI R 5 KOA Ji LI A O 22 .
323 HAZYPKEAR KRR R, H
SHAEGRBNR . MOFs T 2022 A RHL, F0R
Fofg “HeKI g FINMALATIR RS, &R
FIBIHT A% 0 77 7] o IX 3R B Re 1 2] R G0 2& 2020 4
DL I S HE AT ATVR T Il 2 — o VFZ2 2/
ARG BAAWEYESS N, AIERE R T A RA
FEMAK R IR FEE, XN R TR IMIN
AR H IS IL RGIR MR RE . SR FEL IR T —
FhoEn B 255 A - IR IL B B A1 KB T KOA
BT, KRR REAE IS5 I N B IR BERF 2R e
RAEH, ARBENHIHEAE-2 (cyclooxygenase-2,
COX-2) Ji5 P H- P& TL-1B+ MR R FEIA F-a0 (tumor
necrosis factor-a, TNF-a) 25 JC8# % K. 7E KOA
KRR, 12K IR B2 R G TR A, JT AR
Tlm R H 2 A B0E YRR, N KOA JRITiR
P 7 — PR R K (T RO, B A B R )
RE PR P I K e I AT R 4 AL e A A e
71, AT AR IR S AT AE A B R, 4 ) A s B
15 AF (Yes associated protein 1, YAP1) 155 %
VT B RE AR IR, AT/ TL-1B TL-6 55 JEAE
A7 B4 b o [RIINE, AR R DG T i g 1A TR 44,
FLABAE A B L SC TS N R B I I] IR vy %
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FAFRE B A, FRIE A1) B R 20 A S5 R A Aok
SRR ICATPIRT . 5 — U A i A S AR BT R
I ERAR S 5K BRI R sk R, FR AR —
TR B 1) B 2H 2R 253 A - ROK B E,  KOA ¥R 9T 42
it 7 BT AR 8, ZA SR S AR R R I . 5
KREER 2, RWAPLYIKE L) R G IETHAE
b BReTT MK RE .
324 TRALIMNBMME—RIRM R IRk #ik %
BRI AT BN, “ANBIA (exosome)” 1E 2021
AR UGN T SCCRR B B2, 2022—2025 4F5¢
SR ERF B o . A2 P SOOCHRIN T Z B, “ A
&7 5 CECEAEE T “ IR TR YRR LI
R KR WIMIAARAE Ay b 255 1 1 R R SR 3%
AR, A& 2020 5 P E E VAT A o SN
— M EHAEIE B o W AR A S B, AT
FET IR MRS 2 Fh A b . HAEr R i, iR
JREEEAY ST, SRR, WEEREZ
AR AR . IR E S AR S
AMIMETESIRIZWT . 2k Je P AR IR 2 A A
P H BRI 309 TR A R 2 Pl Adh B2 1) 1) 78 /5
TR MIAATE TL-1B HIE R 4t e R B H AR
ISR T R FNECE CRE R, R B R
MMP9 S5 RAER T IR E Gk F 5 9 (SRY-box
transcription factor 9, Sox9) & LK M/EH . 1E
KOA /NERBL A, IG5 Ay % A b4 v] LA 2%
G CR B0, AR, R AL RIS
T 1) 70 5T T 4 AR R ) A A A, A A i 3 2 e
P, & 2% 8] 70 5T T 20 M 1) 3 S AR, TR 3R 3K R
AR, 7R KOA IR0 BEEFE A AR R R 3%
BEUISVE A, SE Y AT 2 R T A0 O SR Y05 1
fRmlEt BiE HIFIA DR B0 40 i pE Fe e C it I
IFIAiE 98 M1 YAk, 32T 10 1S 98 o 5 3 IR AR
A2 7] A UG KOA JiAel2); Al KOA
B RAT WA IEAFAE — R R I 8 R A s &
YR E 548 28 B REA AR E4) CD86 iR &
RIGH A 3, HonTd i SR R ¥R T (androgen
deprivation therapy, ADT) #H<77 =id s #H40
JOA R R AR 4 5 =R IR (tricarboxylic acid,
TCA) TEARUYIFES, 5] RKFMEAL ZZEL I
WEMBEEZ SR RIEE, KA ADTL #))7)
A B AR AD 78 1) = I0C7 V& T AT A 250 4% 1%
TS, BEAE, PRGN IGEH A) 78 57 T 20 i SRR 1Y)
/NGRS O S BAREA AE , HTEd RE E

e i i LN R i 7= 24 R RN e ) A LA
WERERERER, HORIFRE N AR
SRR IRR LA, RIS AN IMAAE T RIBST
T FERATL A 280 R 14 P 7 2 7 FH S 1441,
325 MOFs—m# 2 & 5 A B ek L&
MOFs J&—Fi 4 8 5 1 54 8 i 5 LS Ao i
P Ao B ) 2H 2 T 1 I 5 A e S A X 8% 5 0 1) 22 AL
A A ARE, R T 2 T P R A3 e 3R )R R R AR
1, HHEZPIG KOA mERE, RiERH 2]
FUBAL I R BERT V7 1114S), NS R 2456k,
MOFs W] i R B B R B f 3R . S5 75 TRl
EEET. BARPREZOPAEERy, BF&
O VAR FEAIG S DTV BE IR TRV R L AR R FH AR
ARV PR, S 2o R
ISR OB E AR, N A AR s 4
IR OE IR IR 6 o NS R IR IR R
F, MOFs & feifh 2] {450 £ A h BRIEd O
R4y, ARV HEVE R TRASEAL, 8 R
XS B sem, ARIAEAGIEEL: HA
MEE R SR ERIREEL . AR IIMNG A
MR8, SIAE G R A A B I I 5
el RS A B E 5 2 1 (kartogenin,
KGN) B & B A HIMES ARG, MR B 5
PR IR B e, HA G RE %R
FER ST R R] . R B AR A RE ST . AE
FARIFEF A S 2 Fh KOA /NREAH,
IR S v A ROORA BC E e ki
JBE 58« TRV B B R TR AR AR PRV SR
g 25 M B3 B 5 3 R T IR BREE MOFs.
ZIF-8@HA PUKEIRSE, nIhFREHREBE. &
IR G O EE . I B SAE, K T 25 25 2 e
AR ReciR . R B UR R R, PRy
Bi7i6 KOA $R {1177 G138 5 B BLAC L I B 2504
326 ZHPEEEHHTHE ERHAY. x4
¥ mAAT AR EBE SR de sk
FTAET EHUALE 73 7 Z 1 )2 Rt AR, Ak
PGB BV S SO A bR A . @i S A S
Mk, HIRRGHR T ERIE T RS 1) e B o 455
HIAE KOA THIZOAER . WA R, — Bt
TV B PR A A S B 4 3 e ol 2T 4 440 i A K PR 1
(fibroblast growth factor, FGF) {55 @i/ FIF &
K, FFEOE B R oA g S sk BT 1 Csterol

regulatory element binding transcription factor 1,
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SREBF1) /YY1 #3& A+ (YY1 transcription factor,
YYD SRR, R AR .
—, WA IR W AR A R L H AR R 12 B AL
A, [ INE T JE 285 R DK 448 B R P A% 4 P s 2K 2
KOA WA B SR AIE . BTN [ BB
G J AU R T R, 9 KOA [ 512
W ARG AR YR T PR AE 7R A8, Gl I 45 A AR
F1 168 4K RNA(168S ribosomal RNA, 16S TRNA)
DY UE ST 5 S BT iy i 2B A AN A 7K P 1
SO, RIS -0 AR KOA W IR R
(RIHTALI

327 “JHEWHE-ORTI MIREARE R
WS RIAH R, “IERERE 3 2019 45 KM
SR PERFEE TRy, A TR 24 AR T I AT E Y AR
Mo XRRFAZHERES “ -5 5 ” W2 2019
LRI B R G RE R T 0] FEBEE L
VAR, 1R T “ -0 R RS,
J¥7 18 B8 T RS RO IAL R AR RS, MR, K
TR T R i 1E PR A B OGO,
Bradtzaegl®' WA “ J17-0C 155l 1T B8 2 S e 4 L M)
T R0 B8 ] B A 8 AT A T VA B, R BH il S
FS ST Z AEAE R R . BHTURIL, 117155
ST AR LR M1 2R [5G 20 B b T A
o ——l N A 5 5 K -la Chypoxia-
inducible factor-la, HIF-lo). & HEdLiEEH 1
(glucose transporter type 1, GLUTI1) 555 M FE iR
PR, WD FURR AR RV A BETE RE, [ RE
HIPNTEWMAER . iE R R AL s A
FIEIRAE . MR RS, R iHESSK
FERAESTFNRU, BE#ESEH KOA MKAEKRRE,
Fe TR TP R AR 5 5 SR 50 1 3 AR 1) S BRI 2
5B TR UL H & i ZFL L O AR, KOA
() “ -2 1 il L) SE A B AR A L R IRAR
T WIS S0 R i A R AT, AEERE B Stk
5% 25N T R0 . AHEFUIN TR 2 2 A
SWRZITR 2020 FJERSCERNY, S50
JRSE UL, UESEHAPERZ PG KOA BRI
AR

3.2.8 AR VESE TS 5 FROWLE A% I 15 A AT 5L
X REERWAN BN, NTRRE. KRS
2023 HEEXRRY HRERLE B, AT EGRG
KOA #2442 Br BOR S R AEPE R T RSB T
e SR oV S ¥ T A ww = Wi D = (RN

B H KL SE Y 4 (glutathione peroxidase 4,
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