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Research status and hotspot analysis of Salviae Miltiorrhizae Radix et Rhizoma
based on bibliometric

WANG Yuechen, HOU Yawei, WANG Zhenguo
Institute of Chinese Medical Literature and Culture, Shandong University of Traditional Chinese Medicine, Jinan 250355, China

Abstract: Objective The purpose of this study is to comprehensively analyze the research status and hotspots of Danshen (Salviae
Miltiorrhizae Radix et Rhizoma) from a bibliometric perspective and provide theoretical guidance for its future clinical application and
in-depth research. Methods A total of four databases of CNKI, Wanfang, VIP and Web of Science (WOS) were searched using
Salviae Miltiorrhizae Radix et Rhizoma as the key word, and the literature was imported into NoteExpress literature management
software for duplicate checking and screening. The analysis employed tools such as Excel, CiteSpace, and VOSviewer to visualize the
data across various dimensions, including publication trends and national distribution, publishing, institutions, authors, and keywords.
Results A total of 17 479 Chinese articles and 4 850 English articles were retrieved. Research on Salviae Miltiorrhizae Radix et
Rhizoma continues to show a trend of sustainable development. Most publications were from China, and the international attention had
gradually increased in recent years. The core research teams in the field of Salviae Miltiorrhizae Radix et Rhizoma had begun to take
shape, but the cooperation was more within the institution or in the same region, and there was less cross-regional cooperation. Both
Chinese and English literature in this field primarily focused on the pharmacological effects, mechanisms of action, and biosynthesis
of Salviae Miltiorrhizae Radix et Rhizoma. The Chinese literature paid more attention to the quality standards, germplasm resources
and herbal textual research, while the English literature focused more on gene regulation and secondary metabolism. Conclusion At
present, the research on Salviae Miltiorrhizae Radix et Rhizoma is still receiving more attention. Genetics, biosynthesis, mechanism of
action, data mining, and artificial cultivation may become key research hotspots in the field of Salviae Miltiorrhizae Radix et Rhizoma

in the future. In order to fully exploit the potential of Salviae Miltiorrhizae Radix et Rhizoma, Salviae Miltiorrhizae Radix et Rhizoma
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research should strengthen interdisciplinary cooperation in the future, continue to apply new technologies, and enhance cross-regional

integration and communication.

Key words: Salviae Miltiorrhizae Radix et Rhizoma; bibliometrics; visual analysis; CiteSpace; VOSviewer
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2 1270 FHZH 1A 2 653 expression
3 814 B 2597 3 653 danshen
4 652 AR SER bl 4 634 apoptosis
5 609 PR B 5 632 tanshinone lla
6 526 VAR = 6 481 oxidative stress
7 466 7y 7 460 activation
8 458 e RCHUR 8 450 tanshinone
9 449 FERNY 9 374 inhibition
10 400 ST P2 10 354 mechanism
11 353 K 11 352 cells
12 350 F 20 12 352 in vitro
13 345 S P AL 13 310 inflammation
14 304 cryptotanshinone

FEAE R AVE LR 28R PP anl. 877
P2 AL BT PSS P HIRE O U
Jos TR I R R A TR AR T RS

mFE 7 fiw, FIOCERER Salvia miltiorrhiza
A danshen 4, 5 H I SCEETA & expression.

apoptosis. tanshinone Il . oxidative stress. activation.

tanshinone. inhibition. mechanism. cells\ in vitro
inflammation. cryptotanshinone, H IR 3488 35 300
o G5B RN TR AR DS SCHR T AAF Y, S0k

FERET P M S0 o) 1) 25 BRAE F S
YEFMLEIRIE TS, B 90 2 80 A S0 i SR B AR v 2
XPAHMIE T J9RE S AT AR A0 B S I FE i 4%

252 KRHEEEIRTRIZE N7 AR E IS
(3B AR K R A T #f e B T AT WS, A B A
CiteSpace 1 XTE ISR L (log-likelihood-ratio,

LLR) BVERT RISk AT 73R Hr, IF
I VAR BT ORI TR 26
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W SCSCHR OSBRI I (R 2R ] 10 B, 354§
FI| 499 A 1A AR 1 860 45iELR, Jfilid LLR
HERRAET 19 NREBFE, & RABIEGEIE I
8, BB (Q) 7~ 0.8589 (>0.4), UifH
RBIBFHAR; PIFREE (S 4 0.9488 (>0.5),
VLA TR B A B . SR A2 R TR
RN F B W R R R, e TR
2024 4 9 HRMANE S K e . B EoR T st
PRI Y i, AT AR 1SR, AR
KNG IZIEAR 1 B 2R . 35 s AR
F LT ST BN E], SRR (B 10 15

), M 7C R AR BRI BLLE . B R LR
2 AR A LR R, £ BOBAH I L BRI E

RIHO BARIZIE S #8 WGIRNFH . #15 B2
BHVFENEAR CANEIREZH . X455 X5
ST R O #4 HRZG. #5 TR
#13 —SAL A #14 JLE. #16 FT R #17 35 ALK
#18 WNFEAE FBHATPESHHRIGIR G L, T
#2 PSR #7 FEbsdE. #11 BRSPS S B R
ZIEVEROTIRICT 2 S EE . b RE
#3 TS #6 FEZ. #9 R #10 EHLRIEL #12
S B S 1 24 BRAE LRI AL

B

#0 JUR T2

P
#1 L

#2 FHEE
?Sé@y #IWT
#4 g
& #5 IR
% #6115
#7 BT
oo #8 R A
‘F*ﬁﬁ #9 KR
' 5'3?“ #10 FALEB
#11 @S
#12 5128

#13 —EILE

#14 LR
#15 HE

#16 fr#
#17 §E AL
#18 fEfE

10 H3C3CHk IR AT (a2

Fig. 10 Timeline map of keywords in Chinese literature

B A SR B R T (R 26 P (P 10D mT g, R
FH0 FUARIZHE #2 PES R #5 IT . #8 IRIRTT AT
#10 FALRI. #15 P RIXLL K 38— B Rr 822
2024 4 9 H, BRI B ST T ) LA 52 215K
20, PR RER AR AR A

B 11 JEZR T 983030k A 20 2% B n] I (] 26 11
IEAAEDL, JLAFE 449 A OCHEIE T SR 2 149 20
2. O N 08189 (>0.4), VIR AER
S5 0.924 8 (>0.5), ULIHRKIFH AR, JLL
BROCHEE A RARILN 20 NREEM, KRAKVE

HHE I R 9. BT SO, JSOBA

FRERETE L, Ui B T I A . TR
counter-current chromatography (I i%75) . #14
extract (B F AT PSR 73 85 &
A 25903 M7 TR 98 : 0 inhibition (R |
#2 tanshinone I1x (FFZ 11a). #6 oxidative stress
CE N B )« #7 phenolic acids (1% FR ) . #8
pharmacokinetics ( Z5/12% ) #10 salvianolic acid B (
YR B) #11 1las #12 Salvia miltiorrhiza Bunge (F}
%), #13 salvianolic acid A (FHEE AD. #16
Alzheimer’s disease (Fi] /R K #FERE )+ #17 alpha-
smooth muscle actin Co-"FIFNIIEIE ) I EEHF5T
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Table 8 Keywords clustering information of Chinese literature

REFps S1E R R A
0 0.919 B 29 BRI 25, GBI . IRt sy
1 0.990 NS S T O8N B S, PERYGTIE. S
2 0.992 ME&&R ﬁ?%\ﬁm%%\ﬁﬁék\ﬁiwi\ﬂ%@s
3 0.951 T T, ARET. W, AEfFS . sk
4 0.968 2y G, JRITS BEIRE. TSR, WA E
5 0.950 T Irak. WAL, VAT O IIEN
6 0.948 VAR P&, % D8R, w0 B
7 0.953 R FRE FREARE. AT B . HIRER. HEOEEL
8 0.911 Il R 87 IGARRBI . Tt IRRMEE. Hl&. JIIE8:
9 0.990 KR KR 4t 3. BOmBi. Fami
10 0.937 R AN RIE. SRk, Bk, R
11 0.937 K+ WSS, FHRER B FESER I fag B, ik HR
12 0.842 F &0 FHSER OISR OUEEZE. RPEM . LR
13 0.964 —H A E —FME. WEE. IR, 57, Bk
14 0.938 JLE JLE. ER. PHERIG. HEIGIT. 75 (FE) eI
15 0.945 O W, EILE. EFEAM. ). FEIEHF
16 0.919 HF 4% . ett. 28, 35, 18
17 1.000 RIS RIS sttt s, AR AR &M
18 0.967 Jiwi A BE i ETA. ATk R, B hae

1985 1995 2000 2005 2010 2015 2020 2024

o
.\\a\e #0 inhibition

":
eQ” ‘J\\
LA #1 counter-current chromatography

- “\069\ #2 tanshinone iia

o0 .\\wa‘\c,e #3 halry roots

DS
\‘\"’*4 salvia miltiorrhiza
o
o
%‘za\ #5 traditional chinese medicine

#6 oxidative stress

w @\\‘1 ‘\%"0\%7 phenolic acids

6
.:\Q«\\"% \&0“38 pharmacokinetics
o e
e #9 arabidopsis

69 \\99 %“geﬁ #10 salvianolic acid b
#11 iia

#12 salvia miltiorrhiza bunge

A o 8 > X 3
i o N ot
o ’A\q\a ¢ 5\%,%\0‘\ & °¢€:\§° . \‘\\05\\ .330: - B«\B&\‘\\O .Qe@e“}ﬁ?. salvianolic acid a
N @ AR o
4 .ci\'b‘BQ Q‘o\ ‘69‘\ 3\*\0 S P i o ‘\0“@6@ ‘64‘9?14 extract
\Y ©
o 0 o A
o(\\\oo‘ \Qd\b “\‘\ec" A® ° #15 cycloaddition
Cf \ed
<0 ° <@ ((\Ge\
ge® - 2% e ] #16 alzheimers disease
@ @ X 5 < @
S @ 2N & PP B o
N 20 ¢ ’
o 28 N S % G *‘dé"“&“ £ ’r“\ &‘G 05\ #17 alpha-smooth muscle actin
0 3° & %‘, N S A OF So o
@5 a9 A
o ENRONS \0

L ® W O b°« w o @ '\ao\o‘ #18 stereochemistry

s O

\Q‘ D)

<O
B\\° ¢ #19 antagonists
Q(,(\\\\,c,\6
§22, @
X

B 11 TRk K BRI 4 E

Fig. 11 Timeline map of keywords in English literature
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#9 EXNHXBIARELER
Table 9 Keywords clustering information of English literature
REF 5 S{H RS BRI
0 0.926 inhibition Inhibition, expression, in vitro, reperfusion injury, apoptosis
1 0.981 counter-current chromatography counter-current chromatography, preparative chromatography,
quality control, plant materials, pharmaceutical analysis
0.948 tanshinone Ila tanshinone Ila, tanshinone I, apoptosis, breast cancer, activation
0.953 hairy roots hairy roots, secondary metabolism, biosynthesis, Salvia miltiorrhiza,
methyl jasmonate
4 0.995 Salvia miltiorrhiza Salvia miltiorrhiza, salvianolic acids, nmr, structure elucidation,
synthesis
5 0.774 traditional Chinese medicine traditional Chinese medicine, magnesium lithospermate B, natural
products, chemistry, polyphenols
6 0.972 oxidative stress oxidative stress, network pharmacology, myocardial infarction,
molecular docking, Chinese medicine
7 0.960 phenolic acids phenolic acids, antioxidant activity, dysfunction, danshen, tanshinone lla
8 0.883 pharmacokinetics pharmacokinetics, salvianolic acid C, up regulation, chan su,
metabolism
9 0.973 arabidopsis arabidopsis, rosmarinic acid, secondary metabolism, molecular
cloning, escherichia coli
10 0.906 salvianolic acid B salvianolic acid B, danshen injection, heart failure,
lipopolysaccharide, tanshinones
11 0.838 A 11, prostate cancer, plasma, androgen receptor, mass spectrometry
12 1.000 Salvia miltiorrhiza Bunge Salvia miltiorrhiza Bunge, separation, oxidative stress, terpenoids,
tanshinones
13 0.991 salvianolic acid A salvianolic acid A, Salvia miltiorrhiza, ischemia/reperfusion injury,
calcium, pueraria lobata
14 0.949 extract extract, liquid chromatography, systematic review, Chinese herbal
medicine, tanshinone lla
15 0.938 cycloaddition cycloaddition, abietanoid ortho quinones, miltiorrhiza Bunge
danshen, route, miltirone
16 0.980 Alzheimer’s disease Alzheimer’s disease, Salvia miltiorrhiza, renal fibrosis, memory
impairment, prevalence
17 0.985 alpha-smooth muscle actin alpha-smooth muscle actin, down regulation, signaling pathways,
signaling pathway, hepatocellular carcinoma
18 0.975 stereochemistry stereochemistry, vascular smooth muscle cells, diterpene cyclase,
enzymatic cyclization, mir-145
19 0.970 antagonists antagonists, morus alba linn, benzofurans, moracin m, future drugs

FF2 %20 53 25384 FH AL 5 22543 hairy Roots (&
R #4 Salvia miltiorrhiza (F}2). #5 traditional
Chinese medicine (%), #15 cycloaddition (3
RN #18 stereochemistry (SZARALEE) | SEE#19
antagonists (FEHTF)) 32 B TP IE M Lo 4544 K
HEVE NG BRIH9 Arabidopsis (W TT) EEWEFT
P2 IR AR .

FH9E SCSCHR OB R IR ] 2R ] (B 11D T, 3R
Z5#0 inhibition (F1Hl]). #3 hairy Roots (AR
#4 Salvia miltiorrhiza (£+2). #7 phenolic acids (/%

2 ). #8 pharmacokinetics (/%) #10 salvianolic
acid B (J}Efig B). #13 salvianolic acid A (JFE g
A). #14 extract (FEEA)) 1KLL TR 8 — FFF4L 3

2024 4 9 H, GRS U LA R 2L
2 RVE, PR AT RER AR TEH AT

253 LEFARINMT 8 ARIIRE B
) P 2] B 2 I, SR T 3 A
P ST L R SR RO S 75, ST LA
M 2 S SR [T 007 0 088, AR R R
AT T B A I R 12, 13



FEH 2025628 B56% B4 Chinese Traditional and Herbal Drugs 2025 February Vol. 56 No. 4 + 1329 -

K EE A Ay WREE JFhR SR 1985—2024 4

& 1989 39.74 1989 1994 m—

SiftZ 1989 38.08 1989 2004 e

I R 182 1990 23.54 1990 2002 e ——

WSAE 1991 2589 1991 2005 ———
papit 1991 1987 1991 1999 e

RIT 1994 73.44 1994 2002 » - S
i 1 7 1995 33.09 1995 2005 ——

YT 1995 2638 1995 2002 — _ =
25 1995 1823 1995 2002 —

iS5 I, 1995 1747 1995 2006 e ——

2k ] 1989 3095 1998 2001 i —

% 1991 1925 1999 2007 ' —

R T 1991 2124 2000 2008 § —

figi tEE 5L 2000 2720 2002 2009 —

Ex 1992 16,71 2002 2004 ] PR, .
SYvae 2006 18.90 2007 2015 - -
EEiny 2007 1695 2007 2019 ———
B 2003 18.51 2008 2019

FHEER B 1992 51.87 2009 2019

(PR 2003 18.86 2013 2024 I ——
PRSI 2013 2853 2014 2024 .

LA 2009 27.18 2014 2024 e ——
A F B 2015 3931 2015 2024 e ——
R AR 2009 29.88 2015 2024 =
FZi R 2007 51,52 2016 2024 ——
R 1991 25.67 2016 2024

RRH 2008 20.07 2016 2024 _—

LA/ TE Rt 2014 6420 2017 2024 ———
B 2017 21.14 2017 2024 —
F R 2017 2535 2019 2024 e

B 12 PR XEIARIELE (top 30)
Fig. 12 Emergence map of keywords in Chinese literature (top 30)

K] oy HE IR 4K 1985—2024 4
Salvia miltiorrhiza Bunge 1992 16.01 1992 2011
Salvia miltiorrhiza 1992 28.15 1999 2005 —
lithospermic acid B 1999 92 1999 2007 —_—
tanshinone 2000 13.18 2000 2008 —
lipid peroxidation 2001 12.05 2001 2006 —_— -
counter-current chromatography 2001 1046 2001 2005 ———
performance liquid chromatograph 2002 20.36 2002 2013
nitric oxide 2003 1391 2003 2015 — —
conter current chromatography 2004 14.19 2004 2010 —_— S
separation 2004 13.63 2004 2013
magnesium lithospermate B 2004 12.55 2004 2015 ——
endothelial cells 2005 14.16 2005 2013 —_—
angiotensin II 2005 10.56 2005 2011 ——
HPLC 2007 13.64 2007 2014
plasma 2007 10.02 2007 2011 ———
rat 2007 9.24 2007 2015 —_—
reactive oxygen species 2008 10.24 2008 2011 — —~
aqueous extract 2006 9.77 2008 2016
chemistry 2008 164 2009 2014 —
tnf alpha 2013 11.83 2013 2016 —_—
ischemia reperfusion injury 2013 12.6 2016 2019 —_— -
signaling pathway 2014 12.14 2017 2020  —
autophagy 2019 1089 2019 2024 —
down regulation 2015 10 2019 2024 C —
stress 2013 9.57 2019 2024 - —
network pharmacology 2019 29.95 2021 2024  —
gene 2012 1179 2021 2024 —
molecular docking 2016 1521 2022 2024 e —
management 2022 9.71 2022 2024 e
systematic review 2022 922 2022 2024 —_—

13 FEXEREIRRIIELE (top 30)
Fig. 13 Emergence map of keywords in English literature (top 30)

iz, BB T OG8RI RE 4n AN 25 A 8] o WK ERIELE.
LT RN RPN R B, 251 K B 5 DR Bt 1] SR B MR P SCORBER RO (B 12) W5, FEEH
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HROSCSCERITE L 2 B8 3 AT AR B . 1989—2002
FEREHATHSIRIT QS IRE S5 AH B 1
ZYFL2ERE AL 2003—2013 F R EHATPHSE BN
PREL. 2 B E S AH G AT 2014—2024 4F 3 ik
TP 253 E VLR T, BARCRI TR LR
BT P S BRI E . BT, /RS R
WHoT. B 2024 4 9 H, WkER. BRI, <
ERRUN . R 2500 Bz, BEath. Xt
oo TERINLH]. EALRIB. S e b T 5
PURES, FERH AT ReR S oA Fi . Ho, AE
FAALH A2 F A 2 A 5% B 1] 1 5% AR 43 70l A
39.31 #151.52, FHIHFFLEATE#GEPHZH1E
WL B AR T 2GR0 . B AH S AR A 2 R
FARATF EHE AR PR, ARRIX 2 AR
HE ORAFEE = (P AR

B REITRIE (F13) s, B3
BRI 78 K307 3 BB . 1989—2006 4F T E A 5%
PSR B SENESE: 2007—2018 44
K RS AR AT A 0 S2 I8 B 9T P S A0 S 25 FEAE R ML
fil; 2019—2024 4F 3 ZFEAT P2 W0 25 24 B 22 F i [A]
IR IHIE L, XS AT RS LRAR . Autophagy.
network pharmacology. gene. molecular docking.
systematic review Z¢ ICHETR| [ R IFFEEE] 2024 4 9
H, RIIXLE 3 8n] G RS A Ao . Ho,
ST P 2% G A L gy R AR TR 43 ) 2
29.95. 15.21 M1 11.79 M) RIME . BEE (S BEARM
LR A R AR IB A RABANE [, 31X 2 ANkt
kL ER T R EAE .
3 itig
3.1 WHARSUSIIK

WR¥E KRS, 2R 20 D 90
FERIFUEZ BB L IGE, HE 2024 £ 9 AIME
AN WRSCEBIM LT, PSR 5 A E W )
Bl225] & 5| (Science Citation Index, SCI) ¥i]i&
LERBMES . NRCEZR M KE, WASTS
TR K EHLIX A2, B B AR A R o v
Ak, EHE. EEBARSNTOE, EeEkTS
WHFE LS, XS E GRS T EEAEH . AWRSCHL
MAWEE RE, AXRFHSHIE & FEEFERE
W, FESI TSR AZ O A QYIS T . A
VEE B T YN EE — XA, 55 XA R
8D, ARG RZA BEIR AR TR o SE I TR L
H5&ELR. ASEEE T ZAED, BNAES

AN EH X, B A R IX AT 7T A A BT B
HEBHIX R B B R A RIER AT A SCBE 3R] £ P
SN, FES U T ISR RV TS
AR MERIALEL. AR E T T . T S
WREE 22 503 TS IR EARE . PRSI, AH 5
UESETT T, SESCSCERINBE 2 R7E 1 P HS R DA
AT . SO IR RIS Z , AT
KRN, TS SCCHRIN AT T 58 2 A 7T X
PES PSSR R BRI AT EAT X LE, B
BT AEWE G AERILE] BoEizdi . ARk
Bl e UMY 245 JE AT T

321 FEREEAT S R PSP AT TR
AN, WEFCEAE DA S5 WS O AR L
A1) 55 775 T PR B A S 25 1 v, D9 AR SR SR AR R RN
WRBE | H TR . B 70 i I 25k DR A1 VRN
AP T M2 S ALY ) RSk
KA. HIRERAY: . gl FSEHEAR, R
73 LR N B FE 7T 22 10 AP 25 Wy R 5 =6 226 AU 97
AR E At . it b R BB U B A
H7R TR P450 [ 76 XKk AH AR Z Ak 1
( cytochrome P450, family 76, subfamily AH,
polypeptide 1, CYP76AH1) {EFFZHELTE ok %
AT PR AE ) & P B, B2 ) S B T R B
M PR AR T, NPT S SO O A S )
AW AR T SIS F A

FHR IR R 2 ) 2GR, RIEFR 2
AR RZ B 2 RVE I — MR R, A R4 E 2K
5%, JEAMRARAEIZS P EER S, HFRA
B PRI R M. 1 U 7T I R R A
21 T B A B O I R 20 A% L E A T BRI R 2
BRI, 2 T R AN P R & B i fe it 1
HEEFR, NI E MBI B0E 15
kB2, HAEHFFBNEL 'TH-.NMR 454 qRT-PCR
AR B AH SRACUR P I & B AR IE A TR & OS2
(PGt RN R . Ibah, AR T BRI 5 A
YHE R A MARGK B G TR EN T FIB 1 3 R
WP RN AR WA (Salvia miltiorrhiza
phenylalanine ammonia-lyase, SmPAL) J&[H, N[
FEAH AR WY 2 1) 52 2 Mg AL 1 AR A 34,

T 45K 22 41 2 1R B N AR 32T R BT AR
M, R, HRA. RSHSEZ B IRILEE
A TIREF S IR0 TT H RIS 5]
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Wi, PR REM 1 E A=W ER TS
205 M BT AE R T WE PR B 9 S 18 M 5 Hh T e
FAERAE B, $&RPH2 2 IS B0 46 T e
AT A AE KK 7B (transforming growth factor-
B, TGF-B) /Smad ( drosophila mothers against
decapentaplegic protein ) F1 ik g f AL -3- 2 P iy
(phosphatidylinositol-3-hydroxykinase, PI3K) /& 134
B (protein kinase B, Akt) /M KHEFEFAF O
(forkhead box O, FoxO) 155 18 i oo 4l R B 4
1B,

gr b, BEE LSRRG TT, AMUAT LA
AP REAE SIS, S NEER. 2
VIt RABIR IR T IR T 1), B IRk TS5
Y5 & B A ROT K
322 AEMER FFSENAEY G B E R 3 2
b PR 45 DR 7 B 200, X — A A 22 TOUAH SR 7
UESE, WLH RS, BRPGINTE R SE. BIEIMTER
PRI T HIBA ) 2 TR AIE 55,2 WRKY #
K F 61 (Salvia miltiorrhiza WRKY transcription
factor 61, SmWRKY61) F1f}Z MYB ¥3¢K 1 4
( Salvia miltiorrhiza MYB transcription factor 4,
SmMYB4) S5 R FIE R PSR A p KR
BAEFB6-381,

Y K AR (jasmonic acid, JA) N HATA
YIEFH S A AR R th R PR B E R0, S
=T, H oAk 23 N5 JA A6
FHICIPF S5 IR FE PR 40T, DI VT AR R 245 K22 N 2 (1)
5 BB P 23 b 43 B IR D RE I R AE T JA
] )8 FE R P2 24 B2 R ¥~ 101 (Salvia miltiorrhiza
ethylene response factor 1L1, SmERFILI). 5K
W RIER) SmERFILI I8 21 _FFH S AV &
BORARIER, BRI TR SRR T R
Sl &, RS H BN R, — g
RURE IR B 0T P20 PR BREEY) 5T i1)
W RLAZFDEH, LUk H5 SmMYB36 i3
KRR T FH SRR R, ABHE] 7P BRAR
PR AN S 2R AL SR A G ). A i -4
JE H R Y15 3 A SR AT B (methyl jasmonate
MeJA) HIKBEIER SmMYBI Rl SmMYB2, iIFHA 3
AT DI T A P R A A H AP R R, B i
P2 PR A RS AR 2 .

FEIREL R 0 P2 A6 R s s s, A
(A AR 42 2 A AN Ts R VRIS BUR 5 B8 1A

FRAT Ce3 MO AgHTa7-481, P T 0¥ 1t 1 43 5 ik
(1B RO IXSURIE TSR], AMEERA R 2 W] DL
VPR E ARG R AT, SRS T )
. IR LRI TR AR ) 2 PR A A AR
THRETAEREAL b, BN 52025 1 s 1
I3 F LI A TR RIR AR TRt 7 HeAil

SRS, A& AU BT 78 IEAE 1B D 6 R
P2 S IRIPAR 28 BRI . ARSI
AL — PR G R R 2 s e RTd 5%
DTV, ATV & R A
SEYLTE = A AT B AT . IR SRR AN BE B 1
THPFZHZ R, &y oAb 25461 1 £V &
FAE THIMERZ%
323 {ERIMUE HOCEEIR R AT WL, IR,
WIEFRAES S 2 2w R . ZFH NS
FBTEPEAFEAR), AP B R E .

TERIE B BRI TT O M MU B 7 T, AW FiR
BH 1K % A R 1T Re 38 40 i) i IR S AL R B B0
(adenosine monophosphate activated protein kinase,
AMPK) /WHAZY RN FXHEH (mammalian
target of rapamycin, mTOR) IS, PGS
TG E W SR TR, R TR LSRR A £ FH 0L,
TEVRTT FLIRIE 7 T, R R ] 771 2 R it ek b 41 1)
FUIRIB A P IT L, kAR 0] e BB A
A, @I ps3 Alp b2 e R A 2R i -3
(cysteine aspartate protease-3, Caspase-3) 7KF-F:4
#il. Btk 4HiEsRE-2 (B-cell lymphoma-2, Bcl-2) /
B 42 AKX X HEH (B-cell lymphoma-2
associated X protein, Bax) 7KV, M| FLARE
FEEIRY e g g A 2,

FEPIZEHEA BERTE. it iR, it
Jit s ORIFVE RS9, BT ARSI mRNA Rk 50
Box, BEPHZSE T S . DNA B, 3
P B T«B (nuclear factor-kB, NF-kB) {55
&3 S A IE B A S B R DR, AT R FE Bu g A FH ST
b P2t pkss D-F- LRk (D-galactosamine,
D-GalN) /fig§Z #¥ (lipopolysaccharide, LPS) % 5
MM T, I ZE N NF-cB 30E J- P (e 28 1%
YA PR 7 (R AR AU R AR . A, BRSPS R
JHI 0 Janus 3§ 1 (Janus kinase 1, JAK1) /{5
5 ORI S WS R T 3 (signal transducer and
activator of transcription 3, STAT3) 15 5 #HM, X
VLA R R AE SR T AR B 5346, BRTSA 5T
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UEIARE A 200 AT 3 P A TEPERT), (Hak 2 H
AT B P2 EE BT S LA IR, AR N —28
R L 2 HAE AL

KA TR W, o3 0. g 247 2
I LEAER G2 RTE . R, 7%
NP 23 245 $HL 2 1 350 T 1l R 8 7 2 04 R B ) 2
BT R PR TR — Rt 55/ 7
T (R 54Ky (G2 Z I AR
SIHTE R AR S TN T AR 4 A R A
SR R TR NREA S, PR AT e
TN &5 5 B OMI 25 i B2 1R T S LA Bh 25 7 et T
RS, BN TR . T4 2B AR R R T R
G e ARG o B A 2 5 R 25 0y
TR R E A, B EST RN, K
AN R KB, A YRR Ry . KB
ENESTEYE WS SN ALY L (R s I 1 PN OWAE /i
R D I R FH 24 S SR A B0 SCHE AR HE 100,

AT AR N 25 2, WFFE A BRI IR AN
IITFES 2R o 5 P RE A TR) B AH ELAE FH AL .
PLIGYT 25 B o110, it 5 e ack I 2% 24 38 2 1 o
T 39 Mk BPFZHTEVE RS, T EA 15 A 544 A
5 S5 B AR ZE DR AR 24 24 3 2 45 S 3 i
et 3 AN OB & SRC JRjEAE R (SRC proto-
oncogene, SRC). HAHMfI/ % 6 (interleukin 6, IL6)
AR R FEA (insulin gene, INS); 437X M PFAR
H P20 X e 5 B SRR AN ) T R I AR A s
BAIESEPHZ BT INS/SRC/ILG @A il 4
B . 2 JaRIH 7 TR R S PR AR N
R AR 45 5 i 18 tH R IR P I A2 IR M e
B JE M 2> TR ORI % H P 2 S S Re B
A EIVE R E Y . SRR T 7 12 g
T2t h 802, D RE R 4R 440103,
AR, JHFLTAEARIS) o IR AT A e Ca 5 OOV 5 g
2R R ER T, DR TSR 2
PRI AR RAS T iE TR B g g .

A, VERALHIBE SR — B E S R 2 4
FHRARMERAER, XS ERNZ 8. 25
R 22l AR FBE T A TN o RIS, IRAFZHEAR
AT (PSR A 245 B AR FF
AT FE P2 LSRR Im AR N 3 5
324 HUREZHE OGN, BAEZIE. K
OBy R P2 2 0 e S LA
TERTFE L 4 FAREME I RREY). Bz

it — ARG 2 20 IR ST R
Ha . AR MEREOR . 5551 Python,
R SEREFPiRF BUHERIE CPUL GPU P&
&, Btz O RS RE A E . BRI,
THEARIE . ERAR R ARSI AR DU 2
%%E\Zﬁﬁ[é%%]o

HAT, B2 3 SR A B2 25 0 (R R T
Z, By, JiAlL GER. k. AXRER. E
S PR FE LRI T 55 2 T B 4 2 R SRS, g
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