- 1416 » F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

ETXrkiT EF o iTERRNRR TS ARG

AEIE, LAF? FTEIE2, REE? THRX!, £ #L4Y KFH2Y
1. MR EL R R R SO AR, YL FRl 210023

2. MR REARATHMRER, T T8 214400

3. MR RE AN, 1175 mMal 210023

4. TLI3E R EERIRI AR, YL78 mE At 210023

7 OE: BR NI E SR B A R IR S PR AT T T, AR I AR S A AR FE B AL E iR
8%, Ak LUER VAR R P E AR (CNKD. /55 (Wanfang). 4E%% (VIP). Web of Science (WOS) 4 AN%#s 2,
R TRE R 1990 4F 1 A 1 H—2025 4F 3 A 31 H, #3C#k'F A\ NoteExpress SCHRE BRI A i AT & AR . {FH
Excel. CiteSpace. VOSviewer 3, MAESGEHRSEF /A0 KXHM . KCHEE « SCBIRS4EE R, o E X /LR AT
FHAT AT T R ISR BN GERI T SR 2476 5, HECCHA 591 k. FEAERGHT 70400, B PR N
YRR CR R Z UL TR, Chen Lidian (BRIZHL) 53RN SSCR SCR R MR . BRI 7T H AT A T-HE4R R
JRMY B, BEFAER S, Bk b, RCERRE T, A E RO IR . A S A O BT RA L8]
TG, WU IR 8GR SN AR e 40 2, AR 2 RN E 228 m S SR B2 ) [F— X SRR 2 (7]
BIPEREME, B5XIR. B RIRE S E A frdt— D in R . B A T S SCSC iR i TR R E U4y . VEFINL
HISE DT . A DREER A3 BT, AR SO T B SRR T RE R A DGR I A2 Uy IR R A 7 S W A IS P, 7 ke S P 7 T 0] s C AR S
Bofhi Z9ERALHI S N P I A PR . 4518 RERZ ST S E A Wi R AR, RIS BT, SIS 5 oei,
BT ] BT PR AE FABLHI DL R B AR R 55 2 J5 T R &

KH#IR): MR CiteSpace; VOSviewer; CHRUFES:; AT AT

FEISES: G350; R282.71 XHEARRRRD: A TERS: 0253 - 2670(2026)04 - 1416 - 19

DOI: 10.7501/j.issn.0253-2670.2026.04.019

Analysis of hotspots dynamics and evolution trends of Cinnamomi Ramulus
based on bibliometrics

SHANG Sufei!, XIA Qingging?, LI Siya® 3, HUA Haibing?, YU Liying', WANG Jin"-4, ZHANG Yufeng>*
1. Institute of Chinese Medical Literature, Nanjing University of Chinese Medicine, Nanjing 210023, China

2. Jiangyin Hospital Affiliated to Nanjing University of Chinese Medicine, Wuxi 214400, China

3. School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

4. Jiangsu Provincial Research Institute of Chinese Medicine Schools, Nanjing 210023, China

Abstract: Objective To comprehensively analyze the research status and hotspots of Guizhi (Cinnamomi Ramulus) from the perspective
of bibliometrics, so as to provide theoretical guidance for the clinical application and in-depth research of Cinnamomi Ramulus in the
future. Methods The four databases, namely CNKI, Wanfang, VIP, and Web of Science (WOS), were searched with Cinnamomi Ramulus
as the keyword. The retrieval time was set from January 1, 1990 to March 31, 2025. The literatures were imported into NoteExpress
literature management software for duplicate checking and screening. Software such as Excel, CiteSpace, and VOSviewer were used to

conduct visual analysis on domestic and foreign researches on Cinnamomi Ramulus from the dimensions of publication trends and national
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distribution, publication institutions, publication authors, keywords, etc. Results A total of 2 476 Chinese literatures and 591 English
literatures met the inclusion criteria. In the field of Cinnamomi Ramulus research, the China Academy of Chinese Medical Sciences ranks
first in the number of published papers in both Chinese and English. Wang Zhenzhong and Chen Lidian respectively hold the highest
number of publications in Chinese and English in this field. Research on Cinnamomi Ramulus is currently in a sustained development
phase with high overall research heat, showing an upward trend. China is the primary contributing country, with gradually increasing
international attention in recent years. Core research teams in this field have initially formed, butcooperative effect among institutions has
not yet been fully highlight, the cooperation model is more often manifested as internal collaboration between medical colleges and their
affiliated hospitals, as well as among research institutions within the same region. Deeper cooperation across regions and disciplines still
needs to be further expanded. In the field of Cinnamomi Ramulus research, both Chinese and English literatures have focused on aspects
such as its active components and mechanisms of action. From the perspective of keyword analysis, Chinese studies have paid more
attention to classic famous prescriptions related to Cinnamomi Ramulus, the inheritance of medical cases, and clinical disease applications,
while English studies have emphasized the exploration of its modern compound compatibility, pharmacological mechanisms, and network
regulatory pathways. Conclusion Research in the field of Cinnamomi Ramulus is continuously expanding and deepening, evolving from

early focus on traditional Chinese medical therapies and classical formulas to multi-faceted investigations covering component research,

clinical diseases, action mechanisms, and modern technological applications.
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Fig. 2 Country-wise distribution of English literature publication output
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Fig. 4 Collaboration networks of publishing institutions for Chinese (A) and English (B) literature
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Fig. 6 Co-occurrence networks of keywords in Chinese (A) and English (B) literature
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Table 4 Top 15 most frequently occurring keywords in Chinese and English literature

SR BECCHR
i AR A AR ]
1 310 R 77 traditional Chinese medicine
2 253 HEAL 61 expression
3 58 597 S| 51 activation
4 52 T E N 49 network pharmacology
5 39 T R T 38 rheumatoid arthritis
6 38 ISty 32 inflammation
7 34 PIFERR 31 apoptosis
8 32 SERe) 30 cells
9 32 fa g 29 management
10 30 EZE 29 Huanggi Guizhi Wuwu Decoction
11 26 SR 27 constituents
12 26 &J7 27 mechanisms
13 24 ZMZT7 26 molecular docking
14 23 YERALHI 23 medicine
15 23 RREH 22 Guizhi Fuling Capsule
ISR T T2 ARER,, SO e A T7 . JEOCHR F R A TR 2 T B 7T, ds H

WK 4 frox, SR R B I OGS A 2
traditional Chinese medicine( H1 %, 77 X ) expression
(FKiL, 61 ). activation (FEi%, 51 )+ network
pharmacology (%% 2581 2%, 49 !X ). rheumatoid
arthritis (R XPR MR 28, 38 ¥X)+ inflammation ( 8
JiE, 32 XD+ apoptosis (AHAEHIT:, 31 %), cells (4f
g, 30 ¥X). management C#%, 29 {X). Huanggqi
Guizhi Wuwu Decoction (B EEHER L7, 29 170
constituents ({75, 27 &)+ mechanisms (L, 27
%)+ molecular docking (73 F%§ 4%, 26 #X)+ medicine
(BE2, 23 ). Guizhi Fuling Capsule CEEAZ IR
T, 22 0. BT RO B AR SRR T T A

WRZEZH . o TR R R 10, DABE ISR
BTG HERIRE IRFEE 2PN T R, EEXF
B ITT R, AR 5T E R A
R AE S SO . YA T A ARV AR b 1 H
ML, $E 7~ o 25907 2RI ST R IR TR
Ja& T 24 24 B A A O T R 2 VR IT R E R
I B4 AL BH 7

252 XKBEHERREWNEHLE >N EHT
CiteSpace 6.2.R3 1, K HI X # AR L (Log-
likelihood ratio, LLR) V5N AEAG I 57 403k i) o 5
SCSCERIT R, FFo3 ki 1 3 SOk )
SR T ZR ], LB 7. FEAR R 789 AN i Y
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Fig. 7 Clustering timeline diagrams of keywords in Chinese (A) and English (B) literature

AN 974 FEL, RFHHE (Q) =0.6889 (>
0.4), FHHEHE ($) =0.9034 (>0.5), HE
REERE o FEBA I T SRR i 45
RAlrR 16 2K, RRG5H/NRI S RIAMHEKH)
WERBBEZ, SEREAMEENE 5. LUK
RRRAG P EEIR SR ARG, B
AR 3 K. TEHO AT #1 KRR #4 BT7. #6
it #7 LA T, #8 KIT #12 FRE 7. #13
B DA LTS TR ERS S I RS K
BRv #10 PIER2EBE2 . #9 TS, #3 AR BT
PR 24 2 5 500 I AH ORI 7L s R 2Bw2 FE LR L #11

LR #14 IR, #15 hES & R)T T8
P RRERON AR IR IR YT I 9T . HUHEA T 10 19
RFMIEE P SOk I T 26 1, UL 7-A. H
WA ZR T, JRH0 HERz . #2 TENUE. #7
S WA T7 O JRT A LA R AR B 2025 4F,
W AT 4E 52 BN 2 Ve, vl RE RN AR I 5T

ST SR AR O B 1] IS () 24 1B AT AR A 1 T L
565 M1 RUFL 929 SKiEZ, 0=0.6350 (>0.4),
§=0.8752 (>0.5), BLARRIGHAE. 0k
KERK N 17K, BMREENER 6. Hrh, &

®S5 PUXXEMKBIRAREER

Table 5 Clustering information of keywords in Chinese literature

REF5 S1E RRLIR R ]
0 0.899 KR %) FERG . R ARIRIATT . AHR. FERIRZEE AL
1 0.861 FEAL R HERGA . TEEG WRIT M. AR
2 0.924 TENR FENUE. KIERIER. FERIRSRE. TR G
3 0.929 PR WHERR . AT25HE . M. FHEB. HER
4 0.893 Z:ys1 7. ER. DU, SRIAE. NEHZ
5 0.908 KA KB FEM. —54% HE. K
6 0.828 e . BIE. . KB R SEES
7 0.907 Z 2T KWAZT7 . IR SCERFEIE. AW Rsr . Z3ER
8 0.84 KT R WA BREE. R, Pk
9 0.945 A T HERITIE. SR, PEBT. BEAAE
10 0.911 W 2% 2] 3 2 M2 E2E . FERNLE]. X, (E5lE.
11 0.981 T g IERIT R R AU 2™
12 0.982 R RS A a5 BUEEL. fEPVEM
13 0.998 B AR B A, SMERIE, TN IGRFH . T R
14 0.999 AUBAEEE RUBAJRRE. WH A MR, Hbiim. Hl
15 0.994 HP R 45 B IR TT PR AT EAE. B0, IR BERMN
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Table 6 Clustering information of keywords in English literature

T s RAA T R el
el
0 0.820 apoptosis apoptosis, ischemic stroke, oxidative stress, Gualou Guizhi Granule, focal
cerebral ischemia
0.870 ms ms, constituents, LC-MS, complementary and alternative medicine, identification
0.893 chemotherapy-induced peripheral chemotherapy-induced peripheral neuropathy, Huangqi Guizhi Wuwu decoction,
neuropathy clinical trial, peripheral neuropathy, quality of life
0.877 polycystic ovary syndrome polycystic ovary syndrome, insulin resistance, dysfunction, NF-xB, microglia
0.944 cerebral ischemia cerebral ischemia, glial fibrillary acidic protein, neurovascular units, vascular cell
adhesion molecule-1, Chaihu Guizhi Ganjiang Decoction
5 0.923 chromones chromones, flavones, anti-tobacco mosaic virus activity, cassia fistula,
chamaecrista rotundifolia
6 0.862 Cinnamomi ramulus Cinnamomi ramulus, type 2 diabetes, caspase, Anemarrhenae Rhizoma, ge-jee-
bok-ryung-hwan
7 0.808 decoction decoction, quality control, peripheral blood flow, column liquid chromatography,
association analysis
8 0.829 primary dysmenorrhea primary dysmenorrhea, endometriosis, Guizhi Fuling Capsule, suppression,
metabonomics
9 0.804 network pharmacology network pharmacology, rheumatoid arthritis, molecular docking, Guizhi Shaoyao
Zhimu Decoction, ankylosing spondylitis
10  0.908 nitric oxid nitric oxide, geiji-bokryung-hwan, korean herbal medicine, [*H]myo-inositol,
cyclooxygenase metabolite
11 0.904 gut microbiota gut microbiota, irritable bowel syndrome, ion channels, rat model, clinical
expertise
12 0.921 Zhishi Xiebai Guizhi Decoction  Zhishi Xiebai Guizhi Decoction, coronary heart disease, prescription patterns,
oren-gedoku-to, pulmonary vascular remodeling
13 0.856 pharmacokinetics pharmacokinetics, LC-MS/MS, cinnamic acid, paeoniflorin, UHPLC-MS/MS
14 0.912 chinese herbal medicines Chinese herbal medicines, antibacterial activity, supercritical extraction,
antimicrobial, logging waste
15 0.867 TLR7/NF-«B signaling pathway =~ TLR7/NF-«B signaling pathway, Yingiao Powder, signaling pathway, Guizhi and
Mahuang Decoction, inflammatory response
16 0.982 Guizhi Fuling Guizhi Fuling, dissolution, hygroscopicity, hot-melt coating, extrusion-

spheronization

F:#0 apoptosis (AHHLTET-) #1 ms (22 K PEREALIED |
#2 chemotherapy-induced peripheral neuropathy (147
75 5 1 B Rl A 22955 48 )« #3 polycystic ovary syndrome
(ZFYIELEAHE) . #4 cerebral ischemia CER ) .
#8 primary dysmenorrhea (JE AR PEFHZ ). #11 gut
microbiota (& W AEPIHRE) £ Z0F T & 2R Im PRI
() R WL S RH R G IR 38 SR 9K #6 Cinnamomi
ramulus (FEFE) #7 decoction (37D #12 Zhishi
Xiebai Guizhi Decoction (FSZHE FIEERZ ). #14
Chinese herbal medicines. #16 Guizhi Fuling (EEFZ R

25D B SO S AR O TT U B A ] S 1 IR
MNH; HZE#5 chromones (i 2Rib 5 W) . #9
network pharmacology (%25 %%) . #10 nitric oxid
(—% L%+ #13 pharmacokinetics (Z53%%). #15
TLR7/NF-kB signaling pathway [ Toll ¥£5244& 7 (toll-
like receptor 7) /#% K F-«kB (nuclear factor-kB) {55
g ] E s I A7 B L i 51
FABLHRIBEAT T 78 o Fh 9 SCOCHR S B 1] B ] 2 1] (A
7-B) W]l #2
chemotherapy-induced peripheral neuropathy . #5

% 2K #0 apoptosis < #1 ms .
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chromones. #9 network pharmacology =& /8 [{ I 5 #4
JERFEE S 2025 4F, R HARLFEZ B L KIE, 7]
AE A AR I 78 F4 R

253 KREWERI T KRB R IRE K
LR TR I )25 P58 P, R O 1 PR S A 2 0L
WoR w2 A3 . JE T oA SL I I 2%, JE
SR 7 5 o0 A B0 HH I A L R G K () [
TR BEBERE AN A RO (EARE 2,
T A S U] ) BE R AT A SR HH R A R R B
DAL, WA A X — R PP BE AN 5 4
B ATRT T R, B RE ER PR R R
PECHRA FR o I ARSI T AH 56 Hh SOOI AT 5%
BRI, RIS 20 NRIUIA, 45 R ILE S,
Horb I BRI 2 “IBIT N RS

HILT 1990 4. SR LA KRy “Liids7;”
COTRHET, RIEBLT 10.78. 10.35 HIE R BUE.
KPR “ 2 AT LT 2019 4, RILT 2019—
2024 F, KEEE “oFo0EE” HILT 2012 4, R
T 2019—2024 F. 5@EEH/NRIAA AR
B SRENE 473, SSERISCATA, R 2
1990—2025 A FERL A 7T 438 SOk H I 2R
BB MR ek, Rk, REH IR
%, (HEHBPERE S Iy o ST ERAER, “AEFMLEH] " “ &
A TT 7« RIERF7 “ TR “CURIRIN 4507
F) 52 3 KB AL R

B T A AR A 9 26 B SC SRR AT DB ] R
BT, SR 20 MRBGE, ERILE 9, HpH
3 B PR R IR 2 “ extract” (BB, LT 2004

EER EAp BREE JFIR AR 1990—2025 4
VAITIH 1990 570 1990 1995 s

PEEIRIT 1993 6.86 1995 2005 ——

kG 1990 473 2006 2007 -

PPEESTIE 2008 871 2008 2012 —

FEREE 1994 7.05 2009 2019 —
R 1999 6.54 2009 2013 —

AZ5EF 2010 6.86 2010 2019 —
KAEFIEA 2011 7.45 2011 2018 —
EEISE 2011 5.03 2011 2012

WAHERR 2003 628 2013 2022 —
BRI 2013 565 2013 2017 —

IR 2013 522 2013 2019 —
FENUE 1991 756 2015 2022 —
IFRIT R 2014 695 2015 2021 —
{ERIFLEI 2017 8.68 2018 2025 —
2477 2019 1078 2019 2025 —
RACHF 2016 822 2019 2025 —
ST 2012 1035 2020 2025 —
g 2020 475 2020 2023 —
IR 1990 5.04 2023 2025 -
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Fig. 8 Emergence map of keywords in Chinese literature

KA Fhr il
keishi bukuryo gan 2006 3.73
bark 2009 4.46
cinnamic acid 2009 3.20
stroke 2013 5.37
inhibition 2014 3.33
in vitro 2010 3.57
receptor 2015 3.15
mass spectrometry 2015 3.11
paeoniflorin 2016 4.15
extract 2004 3.67
Cinnamomum cassia 2012 3.09
primary dysmenorrhea 2018 3.16
rheumatoid arthritis 2017 3.99
inflammation 2007 5.56
systematic review 2020 3.12
network pharmacology 2019 8.01
growth 2010 3.46
risk 2021 3.03
molecular docking 2019 5.20

Huanggi Guizhi Wuwu Decoction 2019 4.79

TG AR 2001—2025 4
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Fig. 9 Emergence map of keywords in English literature
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M, R F S EE RN “Keishi Bukuryo Gan” (B
BARE D, RILT 20062014 4F. 3BT H/NHIR
B3] g risk ORI, HEEIT 2021 4F, LT 2021—
2022 4F, SREEACA 3.03. 3EACKHIR AN
“network pharmacology”, EI 7T 8.01 R,
HELT 2019 4E, I 2021—2025 4. BEE DT
EVFER GG BEORTRE R R, 2R 2k
SRAERER B T R R P A H o TSR 4F R, “network

»” ”

pharmacology” “molecular docking ” “Huangqi Guizhi
Wuwu Decoction” %577 i) 52 3| | KB A& 1T
TCH IR W 2% 25 2 5 40 TR ROR, il iy <2
Y-H o3 - R - - B 7 X 48 BEAT v 2450 T BIARR
TR Z GRS R SSBE BE TR, )5 SR S50 S i
PRI SR BEACE SCRF, B s kit Rkt
SEINFE 73 iz P AL EER U R 7T 2 v

NFEEAS AT 56 40 35K 39 S SR 8 R I 23 A AT 9
H, RS S IE AR R AT, R
HHERITVE . ST, BT AT, I
PRI AR AL P A AR B N F 45 22 J7 TH K
J&, TEAL RS ML [F) I Al & AR 7077, R
KRR EATRES TR Z PR, #— PR
Th e 5 25 BRI PRSI B A A A AN 2
3 Wit
3.1 WEGUEINR

MRHERT 1990 45 1 H 1 H—2025 43 H 31 HiE
B SR AR SR S IR R R, AR
MRS, BARE ETHES . X—BRBRERAA
IR R NGy, AR R AR S
AL ARRRA, IARZIEL 0 7T DB D ) W %
2RI PR, (RN ] SR PR O A e S it
WO HAR M 7 RIFHIRIIIA S 5 8RR . AT
[ K AR AE M, RERCH SR AT FT S B T2 3
W R, Hrh [y EER AT AT AU R SR S G
i E %K, @il Citespace FIRI AL S HT, B
ALY o [ AR ARSI T AU 450 32 A . R
[E DAAh, whE S, BHR] SR 5 B A
TR IR R SO RS I E R, AR BREE
B Fu 2% b 4 DG A . B TR SN S 1R
HILERE 3T, v SCORSCEARHT 3 BB 9 [
BERM B bRt B2 R, MRl EE 2R, Tt
SCOCHERA SCEHEAA BT 3 BINLAE g il o e 24 K5
PR RT MR EL R BT, 5
BRI AT L N 9 2 22 e, 2 0% O 5

HIAN AP, A% CoAE 2 T B R 2% 1) AR
VEMIZE, I 52 RMIE BRRRAE . A e AR
K EZERTH A EE N, EANE R
24 1 S5 e AR A B TR A% O T B e A AT
PSSR B OV TR A AR AL
HSETTH, MSCERN At HhoCiFFe B R AR TR
AR SR L7 7 e AL AR R R N A, 1
SCHFE 5 ) AR Dy AT 2 BRI B ) 2%
VA B AR B R T o R AR AL 5 S SR 11 5% Bt ] %
P43 AT AT R0, A AT I A DE AN BT R RN
MELHAX R BT G T B ORVE, I A L
SRR FL S WG PRE I . VR AL DL AR AR B A
LEZTTMKIE
3.2 WRHRERESE
321 &MAT; HERAERERE TR SR
O AT, HORTFMRNL. B, BIBHAESR . P
PSSR iR ZNH. e E (G
TR, N BT, kR, AT, HESEA
B, EIRRFERBIE, @R 52T R, S8
DU TFE PIIhK, B4R ITIRE .
RAAGEFRAEMIER T . BBz FAEEE (Ew),
TR SRR AR AU A, 38 I P [ A 5 R
fRRINZL, FE T NIERIHERHHIEIRTT, A
THE “FRMAERT MR, EHERE AL E
(EEEE), DMERCHETREENK, BlHiR%.
FHR 2y, R TIRITRER . RS s, BT HE:
ARV AL RS U I N o X 25 5
FIAMNBLE | FERAE BRI R i 2R At fr, S
R A BUARE T Fe st T B

AR 23 SRR R A Se 48 L 42 7 O o R B2 4
& IR IR PV FARIRZR L, AR T 708 A%
HE A AYIN, NE AT G R SO0 gt T
Z LRI AR P UE SRS 5 T SV A4k, =
KU, RAREEFH R BN, 7 BN
B Rl ROCHR o BT A BER B T VR, 48
TNZ T AR/ [ 3 S5 B 1 7 P A 8 AR R 129300, B
TELEBINE NG iz 0 g SE RSB AT AR B, RSl B
TR BIRIRTT T SR 8 i . AR RSB,
XI5 B3 R H B FERR S &%
TG B HUE, BT R RS D [
I VEJEAR, 5 AR SCERIZ I AT “ SRR )
(P RECAR R B, ™ AR R LE AR R D 7R AR A% O HA

TEZYRE R 5 TR 5, EREERILL
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227 PR RPN DI AL, 85 SOk
IES IR HOR G G, WA AR B R 5 S it Ao
LA i S IR I I ZE 5+, WRER AR AL AR
PAIRBLDT AR RIS AR 2 ) AR
BRI D IR A 2GR X ThR R, sl
ARME ) T A 5 A IR 1 AR AT

& 0 S BT IR AN -E 7 1 T A B 20 b i B 4
SEUTN SEBHE A 2217 I I PR N FH 40 R 2 2 T4
ST UEFR S, 45 BARIE RIS R B AE 52 0
WP R s 7 # v S BN R I B AR (1)
A SCHR 7 9T S #E P A DO B AL L) )
It A, sl E IR SRS,
RERLAE MR A PR S FH 2 43 1 SCRR S
2 ¥ S 1002 3 ) B it — DR AT T AN A A il 2 1) 5
Wi 5 52 T BILA o 6 R ASRH 5 1R 22 344 07 38 93 Bk 7
C 2 IS =R R A R AR, S92 4 3 Y%
2R E R, 45 AR S IR STk E
Tiik, KL T SCIRE R 5 IR E g S A
S 5 B AR BT T, JE e SCHER AR
HS5UAIRIRERES, W T “Suid-ma
WLl st E .

IXECRFUR A, YA B SO R IR
IR, HRBIEZ U, KM T ERES
AT S A, BEFSSE T R R 2545 2 1) 3L
BRILA, XN TG AT 3R T AR
JaN, SLERE T AR RA TR - IR 22 Rl
IREEAGI 1) 56 BRI U 5%

3.2.2 FEAIMLE]  BRACHE 7T JE T 0 £ 24 B 2 Fl oy
TRHER AR RGBT R “Z -2 A-2 8
B I I o B0 R A A A 5% 77 70 ) X 45 24
HEE MR, Hoalid 2 i 2 A& 2R
PRI 28 AT 2 2B . 7RI VR 97 A,
FE B o] 40 1) HE 52 4K % 2 BR B B§ ( non-receptor
tyrosine kinase, Src) /KM B (protein kinase
B, Akt) MHFLENYHE A RFEH (mammalian
target of rapamycin, mTOR) i %10 % 3 /)N 4 i i
Jae TR 24 131, Bl o BEL W B IR T UL I -3- R U
(phosphatidylinositol-3-hydroxykinase, PI3K) /Akt i
PR VT IR e A T AL I L R ),
T 1) e 9 L 8 (R R T RO I T
T, 38 I Y% (140 A 317 CGinterleukin-17, IL-17)
R SR BER 7 (tumor necrosis factor, TNF) 8% &

JE AR A BT U] L A < I R 2 ek o 5 Bl
K RERE A 0481, B 22 A SR [R F--1 Chypoxia-
inducible factor-1, HIF-1). X:kHE O #%3 ¥
(forkhead box O, FoxO). #£2% 1% 1k 5 1 H
(mitogen activated protein kinases, MAPK) 25 %
TRIT IR JT 3 O LR LR AL 00 AR
S BHE A B 32 T I8 R 4 2RE IR AR 0 LB
TBITDIUBEZERY . J5E 5 S s, HeboEd
FF| TNF i# % AR EEE-1 (cyclooxygenase-
1, COX-1) /COX-2 Z5Bif Ik e F#AR IL-1B AT 1 i
% E» (prostaglandin B2, PGEy) ZE4UK T /KK
FEGUR ARFANE B2, R b A Bz B w3 p-
p38 MAPK £ FRIA TR T IFDY, Hkiz . HEECM
R IL-17. PI3K/Akt S5 BT T8 AL eIk
Jpi 54 (corona virus disease 2019, COVID-19)
e R 5433, SRR 2217181 S R G <l
HRFEIRIT WIIAFE AR A AL COVID-19 f1E B,
FER N E AN 7% 38 1 A5 IL-17.PI3K/Akt. TNF
SEAT T B AN SAE, AT VR T A8 1 PH 28 1 ik
TP R SRR, BRI PR LS
MERTFIREER F2o (prostaglandin F2a, PGF20) 7%
B ] HIF-1/IL-17 38522 R )5 R PR & 58, 51
BT N R B, AU IS R B R R
P10, TSI SR m] 7 R ARHE ST AH SR 00
P RGPRTT I, AEREEER 5 EEBUIRZ AL
i TNF. MAPK. PI3K-Akt %538 i oo fix 46
J& BRI SRR AES2), T RS T A )
T oL WG SO R A 2 7 0 - WG D S A 7 ) 2 A
( advanced glycation end products-receptor for
advanced glycosylation end products, AGE-RAGE),
IL-17 S5 T Ia ) M98 57103, RERCHT N vl il
R PRAC AR IE PR 7 R IA RS R4, Ak,
PR FUEAE “Hit B 3R - 1L 23 -B- 2 M I il &
P R A IL-6. p53 FEH, TE18 1B ZE 1Mtk
i S ILOSY, M S [R] VG 7 ool e I 22 dE
S RS VN A PR N o e Y a2 pa B Bl e R - AT B 7Nk 25
5 RIKPTBAIT FR A BT 57 N L 1
AR BRI B TR B IRAIT FT 4 T 48
AN AR R PR R, Dy FAE R
OIS R MESEZ RGPIRINTT AR
R T 3= & BB 3 A0 25 AR 7 R
323 EVEEG EERCRME R AR EENE
A5 2 R0, o B RIS YE R DA R 2R
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AHRENE, EH SRR LB ABRSEEER
WA

PR TENE O ONER IR R . BRI
S HIAZOYIBER, DUEE e ARy, FE3E K
G E 70%~80%081. BUARHT FEiEse, Ak Es A
A Z AR R RERPE RIS 7RO 2R
Gy, AR REE HIE% DNA 456 & A miL
% & 1 Chigh mobility group box 1 protein,
HMGBI1) /TLR4/NF-kB it i 4035 1 bR Lo UL 6]
Bl PIBK/AKt T ERALT 20 Sk Lo LRESED,
WREE LN G B A BB RN 2 (G protein-
coupled receptor kinase 2, GRK2) FHAgitHiz =ik
B M, WEOUE R E R UG 4K B B B ( adenosine
monophosphate activated protein kinase, AMPK) /i
SE ALY B R B TS ARy REOE R T 1a
( peroxisome proliferator-activated receptor gamma
coactivator 1-alpha, PGC-la) J8 M PAXGE O LR I
FRARHE, DRAP PR TI0 Jy2E Ul FEARIH S B IR
T, AR R AT RE S TS O B R SR S ) B
By, HAERNLGI TR S B R-E EKKRSR
(renin-angiotensin system, RAS) 15 Sl 572,
X P A T R e 4 o IS R85 3 D B RO '
PE A WG U3, fEDTR AU, 028 7 BEBR TR
B R TR 4 22 Al A T 1) A K B AR BT B A 4
iR U4, b 8 B0 R A B R AT 3a s S v
gseB. gseC FEHE R M S KF-SES); FEHTR 55
PEWTS T, HXTIRZHES S RAW264.7 ERRA
AT RS AN M1 B ALAT B S B2 AR SC I A 4 FH S,
] fEiE R HE SIRT1/PGC-1a F AN HIZ LR
Sh6 F RSB 2 B E 3 (nucleotide-binding
oligomerization domain-like receptor protein 3 ,
NLRP3) /it 2 g R 4 % B 55 FB-1 (cysteine
aspartate protease-1, Caspase-1) Fik K IFEHiEA
PR, CAORY Al B/ B SR U7
FEGUIR 5T, A B e ELA B B R A AR
FFE GyM R AT B6/E7 EEHRIE, 5
KRN NEHAE 25006 U Rl P e it /R IS, Fe sk
B R RE AT @ I 4% Ras [FEYI R A (Ras
homolog family member A, RhoA) -MAPK {551
PR PR B Kyse30 ZHMg3G5E ), it i
% MAPK il #]/ RFR IR Blo Al i fE AN
I RBO FEHUREE S HL BT, FERE RO &
B R AT IS OE TLR7 15 S8 iS40

-1 RSB 4 Cinterleukin-1 receptor-
associated kinase 4, IRAK-4). S B T &
(interferon gamma-B, IFN-B) /&E3RIA, MM 2]
HlR R R HIN JEEEEY,  [R) a] st et 4
M A= KK (basic fibroblast growth factor, bFGF)
SR PRI AT 4R R NTH3T3 2 a4 5 %
WRIEE RS2, ek, MR IE AedE L #H] TLR4.
NF-kB. HIF-1 o 3 # A1) 05 5 280K 22 g it 2/ ik
s, B IR En ke B ia TR v s, B
UCUESEAE TR AG YT B R4 77 A Va7 7,
FHLHIPE & PIBK. Akt {5 il g/ 3 B L 41
AT B WRRAERIE T B 84,
BRI A LRI S AR . JRLRIR
LRRE, SAPER SRR RIS, b,
PAVEE IR AE 22 i o A 20 o e I 3 25 1) 24 B 12k
HAE NS & 2 il ik 5 28 A1 A
B R0k, AT A SRR S N L e RE R 2
ST B ME LS SJRIE TR, Inid e R
/N AT A R0 M RS, WERRIEREE
i B CPTIA {Rk ORI R iz, | 5
ORI R, BEE kg B SR A O EE
YRl N BEFEPTIMNE K5k & 11 (angiotensin II, Ang
D) R 0 3 e o JUTL 0 P A T A AR i 1 7 S
KAE ST, MBETHSMEFBOEE T 3
(signal transducer and activator of transcription 3,
STAT3) FI4HE/ME 5 1T FEE 1/2 (extracellular
signal-regulated kinase 1/2, ERK1/2) % A& fiF
IR Ze 0 ZEAE ORI, 3wl e i A2 [ i SR A D i A 1
FEW G K & (peroxisome proliferator-activated
receptor &, PPARS) WUEZIE T E2 MHKE T 2
(nuclear factor E2-related factor 2, Nrf2) /4L 2%,
4 l-1 (heme oxygenase-1, HO-1) Fl Akt/P JZ 4 —
AN H A B Cendothelial nitric oxide synthase, eNOS)
BB, SR PR AN FRE R R Y R Tl R
153 5 58RO . R R BB o, AR
I 3 B B 52 A S A AR A S R AR I
EYaK, FRLEE ATP SURMESE TEIE (ATP-
sensitive potassium channels, KATP) JHi&E /T W 5
AARMNE S 5K, IR O = UdE 5 0,
SR B K ML i BB, FELT ARG 7T, T
A AT AR P U 5 S I AT A4, FRILAER
Mt AE 8 B A I L2 A Bhia 7 AP0 ZEARHH
P, T S UL R S, SR A R
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SAET 5 R KA T A R T 1 A 2 B - R R AR
R FEDURE IR Y, I AT s S iR i i S 10
TNF-o Ftim JE IR R IR i 17 45 25 i 24
R, ] Ly6C Az 4ifE. AEMTZHE M1 2 B
A0 B AN B /0 2 S5 28 3 A0 DA TROAE FREAH e AX
WEELLY; EMAE RGN, REdREEZ
BETS T 0 2 FE A E AR G B P ph 4278 7R A
T, N EEAARRE BA IR YT 203 FEBRI
O EREHE LA, PIRERR vl @ i # i) NLRP3/Caspase-
1/Gasdermin Kj#&# 1 D (Gasdermin D, GSDMD)
5T AR, FC USRI/ P E VR B4 O UL e
PR ER LY R RSt , R @IS R
95 Janus J4F 2 (Janus kinase 2, JAK2) /STAT3 il
PR RIEPUH T APIRAER . CLORY I 4 i S 52 48K
PEN & i 9 A= FH
324 RIS IR T A B T A
LTz GBS S 2 4R R E R ALH] . EERREE
FAE NG I E T MR T B RENME, vE
TR 2R AR IR AR T 9 5im Jied He s 55 2 EEAL A
YER T 9P 58U 5 s, BEA B T ARENUAIKE,
N e 54097« RPETIERE TR RETT s Ha
7 B VR L 5 s A P i S R T G
g% DI REAN S IE KA G, 3 n] Beidid 75 3 LR 4
FLE T B B WU R CE B ia T B o7 RO
BRI, T RCRER A ] R G A IR
FER AR UE R AR AE LS A W T X
Jek B, RERRARINBN KA A RERE . s v if i
VEVE, /D I N B A DG IS A2 (lipoprotein-
associated phospholipase Az, Lp-PLA2). [A] 74t
fZ (homocysteine, Hey) %5 9 E R F-7KF1%1; fR5E
#1137 W) AT 3 o A S AL FH T et o0 s AN B2 E
BLLBIRRIR YT, FEME RS FRIT Y, S
BARER 17 I S S S Bl PR R 42 3 5
KPR, BEEMEDIREIRS ST IR,
AMLEA PR 00N, A H R e A5 7 N
WRYE YT S AE R, m 75 AL A4 4 448 3 Jo % 3
RRIE, BT RO et T Ranph gy e,
FEERHERR T, FERINERZHKE AR
FABAR (mulligan) FIEBIELE R, A U MAHE
Bk Y SRS P S AL of AN R R, SRS
PERZ #0 I T RURNS), thah, HER R HE TR
PUAA RS S AT U IR G IR AT T A
A 3 I P S i R R G 2 PR AR S S M O R

RAEZ, HPALHIE RSS2 RAREVAKT . B8
ONEDIRE, 7E 2k OISR IV HR BB EMEN Y
AR AR Jh AT s P e L A it 1 < T = 005,
TEXG R K KI8T I > E A SIBOTE Z 5 K
LA R AN, FERARZ BRI AT 15 N B R AL
JIE R I IEAARAR 0] S E 5 P2 R 07, B
FE AL T 2217 7T R d i 10 ) 28 2 R o B (jun
kinase, JNK) /mTOR 155 1@ B 4% 1) B Wit A28
BR8],

AR F, BRI Tl 2 iy ZHE R
AR REER, EME. OIE. Me. B5R
e G B AH 20 955 R B HR IR SOE I B S 1)
Re AMUIEFE ST MRs) )55 2 Hw g R
(RIRE T, M PR 2 S (RVe T 32 it 7 & Ak
FEE S5 HLERHE, HIg A2 FHOME T R i — R
A28 5 KRGV T
4 HiLERZE

AW FiAs F SCHR T B2 TR R ) 1990 4
1 A1 H—2025 4 3 H 31 HARERK TR
1717 RG0 0. 85 SR, HERWITH ATAL THe2:
RIEBY B, WA R, Bk R &S,
B RIFFREER S5 AR E
K2, BrhE SN, EESEE, BHR SRS
B 9T AR S e S S RO PR R v 1
Ko (ERBRERAF AN, XL E R HE | HE
ER . B NI 9T IR AT E BRACIIE 22 ,  AS A A
FUAIBP) BE 2200 50 R AR A 1) [l B o ] PR 56 o 2 24
FIBUR SR AR NS N, 30 7 AR B 7T
IRATRR =, 4ERF 7P S ORCE IR E K
[FI, [ bR e Gl 2 v FE s T, oIk
SRR BN, BT ALIZ T A SCT T4
o, B PR 7] BT

AR, HERAE TS MIZY), Ht 5t BER
T TFEIRRSLE, SEId AR 22 5 AR A W i
b, WL R 2 A R . N LT 7 D
AR 20 53 DL RS HE AT, MUFR— Rl ) 2 28
TR 2 RGO BRI 28 R8RS (B FUAA
W ARG R SR 2 IR RS, AHAER
JRIRIT~ 29I R BRI R R AL T IR SR
e N TR o FEWY . AR RR,
R B A it — P29, HEsh PR 2530
ARALERE o

JREARK, R EFEASR R
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PR 5 AR 2 BRI R B2 A XAl A R TR R
file, B5 X3 B RHIREE AR A frdt— P ih R .
EPRJZ T b, SRR S 5 24 45 [ s = I = 21t
TN BN R, SR TGN 2Bk et
FEN S, BEERRE . N EA R L IXAE 250 K
s ARAIE 5 7 ThI PRI 34 B2, ST T 30 5 R 1Y)
H=rE;, ENZEmE, RO EGRBR. RE
PR BHE B B S 25 b TRl B, 1)t A
At it 8 21 P A ) — IR AR . FEF R X
D7, MR R 5 A (B BERHE.
MRV RL 25 2 SRR R G, IKFEE R E A
. AEREER OSSR &, RSP RIENE I
Ky REEFER B FEAED) LRI AT« /B FIALS] RS |
B R R S OSBRI B, A AT
AL 2 2RI A R SCIE S R T %o

ERARBE TS, IS AR
S M P A HTVRROR T B, i — B AT Rk
o3-SR 2, KA R 2 O R R
LI L BTN A SF A ATy, Al
T8 253 22 T VR 45 A R R AR AR, X RS A
B TEAS N, BT R EREY (quality
marker, Q-Marker) iR, ALK 5K
Zifbr L R EERIA R, HESHE 7 7 AL
L. FEIGPRI 2T, Al St U fi s &
BN Z A E T, RS HE S B A MR L 0 I
o S AU ) de & I NTEE () ESS J AKBREL o k5
MG RS, UHRA YR E S IGRRST
RS HENE . fERORBIHT T, Al B T3 gl
SRR T 2 S AR T R A T PR B VR B A, T
FIFHECF 2R BRI N AR, /I “ R4
17 3 - S B0 B I -1 R A0 R B A it e 452 =, ok
WHFERERE . hAh, IR SEARE AL T8 Hb 2454 R KA Aol
TR T, TR T LU, 248 H 25 B RIUEME,
SEILBHIR O S R R AR S R R R . 5
RIS, FERE TR DL R G4 1) B4R a5 5 22 R
FoR, PAIGIRSEBR T R 3 mAES AL AR,
= 25 A AL S B Bk & R iRt B A 7R T & LY
Wt Tu .
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