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Abstract: Objective To comprehensively analyse the research status and hotspots of sinomenine by using bibliometric methods, and
provide theoretical guidance for the future in-depth research and application of sinomenine. Methods A total of two databases of
China Knowledge Network (CNKI) and Web of Science (WOS) were searched using sinomenine as the keyword, and the literature
was imported into NoteExpress literature management software for screening. The analysis employed tools such as Excel, CiteSpace,
and VOSviewer to visualize the current status of domestic and international research on sinomenine across various dimensions,
including publication trends and national distribution, publishing institutions, publishing authors and keywords. Results A total of
710 Chinese and 471 English literature were retrieved that met the requirements. The research of sinomenine is mainly in China, and
the international attention has also increased year by year in recent years, and the overall research has shown a continuous development
trend. The core team of sinomenine research has been initially formed, and the cooperation is mostly carried out within the institution

or in the same region, with less cross-regional cooperation. Both Chinese and English literature in the field of sinomenine focus on the
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pharmacological effects and mechanisms of sinomenine, such as anti-arthritis, while Chinese literature also focuses on the extraction

and separation of sinomenine, quality standards, and formulation development. Conclusion The research of sinomenine is still in the

limelight, and multi-omics-driven mechanism analysis, precision medicine-orientated dosage form innovation, and the expansion of

new indications may be the hot spots of sinomenine research in the future. In addition, the research of sinomenine should strengthen

multidisciplinary co-operation and apply new technologies in order to fully explore the potential of sinomenine.
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Fig. 2 Distribution of national publications number in English literature



PED 202688 B57% B168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16 « 6485 «

R EXEKLERT 10 HER
Table 1 Top 10 countries in term of publications number
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Fig. 4 Cooperation network of publishing institutions in Chinese literature
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Fig. 5 Cooperation network of publishing institutions in English literature
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Fig. 6 Cooperation network of authors in Chinese literature
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9 by 20 10 in vitro 40
11 oxidative stress 39
sinomenine hydrochloride ( £: R 7 6 + rheumatoid 12 arthritis 37
arthritis (RXIBMICHT %) + autophagy (H W) %% 13 proliferation 36
(I 8-B) o FHSCSCHRIN BT 927 11 B AR R FRI 0 7 ﬁ g;mmmm 2
R TR I b SCSCER I JUAE B 2 50 KT R S5t 16 rats 26
JiR S 2T BRAE A, T B SR U B 2 SR A T Al A 17 injury 25
T EMEEETT. 18 collagen-induced arthritis 24
SRR 30 0 1T B A — 5 FR SRt " yioes ”
. autophagy
AT b 1 T 2% A e
ﬁ%%@%ﬁn%ﬁ,mﬁﬁmﬂ%§¢Mﬁﬁﬁ 21 macrophages 21
R B AZ s 1] I A R T, R i R Y 1A% 22 mechanisms 21
U8, SRR FOR TSR R 20 VI kiR 23 model 21
HEAT AT . 0% 6 T, e SCSCRR e BR T IERLBLST 2 pathway 20
= pu, N S g U S g e = 25 pharmacology 20
W%ﬁfﬂi%lﬂmﬁm{ﬂ%ﬁﬂ\ {)%_l:\ IEJJXLH%\
EABA L. RTS8 AH. 45 A AR WIS R TIRABFT, RO 75 O issL it

SCHRATEAR Y, AR ROBAR il RoE S HoR
RIINRE R, WF 8 36 75 Ml S FLAT A B 73 18 S A

i R S AU RAL R e
F 7 F A —



PED 202688 B57% B168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16 « 6489

A [
L HEY o
g N S
G i i
i 14 T " 4
b L il AUlgIR
il - T
aak e 35
™ 4N 36 i =
58 i o IR
s g #
% : JIES
fe i1 » K ;
s 7 AR =
e i E H R iR 15 7
R PRI i i
T St AR B L1
b R .
AT
G Hdets -4 e &
i @Pse P
i M@ e T 1 o
: C AR
AN
vl S LANE S - N
g
HRIEX Y% @w

{H51F i

B involy@ment
mig@tion
prafict:
inhiBition exp[ﬁﬁsion carcipoma
oer cell:
7 & arthritis molecular docking
inflammiation L
rmacol -
acuum BE> S prolifggation
ifagen-induged arthritls
Jm Ll o x 3 inflammatary response nikaEPa‘h /8 ol e expression
actiyation % P
pathway
' macrophages i |
oxidatiy@ stress 1 i
smo\mgnme nakines
s 5l |
N -fluo
rheumateid arthritis gmac
infgey disease T
apaptosis magdel
alkaloids,
nitricoxide mechanisms sad
rat miodel s
cancer rats
autoghagy
pharmagokinetics delivery
fibroblast-likesynovioc ytes
receptor sinomenine hydrochloride

8 3 (A) MEIZ (B) SCHAREIFILITMLE
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B, PUEARIEE A BRI, B BT
RIS 7 A ATRFAIE o 719 552 TR PR DR 156 ) 244 e 1t FH 240
ANFHPEREL B, BRI E S Gk 24 A 1 3

DL ERMIBELE O R, A R0 78 DA 20 2 ] () 3
PR R 201,

HHSCSCHR R ER A SRR B3R 8 o, KL
P #5 DL #9 S FE I 1 FH RO 2
HERAMLEIRETE, Horp, #9 GiEiislh “28 R
M S R BT HE Va7 R B EANE: R
#8 JITE. #3 KR EZIRR 15 BRI IA YT 0
R s SR YKo« #6 TIGE AT WL H 75 I BelHr 2
B HIFIRIT R . Horhr, #0 F L. #1 TS #3 K
Bl #4 /N #5 P, #6 UENT. #8 X LL iR
KE—EHFFEEE] 2024 4 12 H, BT T
FUNEEA B PRI 76 BEMN (B 5% - #0 T R %L
VIR, A H AR DT IR #1 P T 545 Pik
SR VEAE AR A ZG BN, R AR LT 2 B
WA #3 KR 5#4 /N RSB R IR R AT A AL,
ML UE SR AL T AN AT Bk 1) 5L B 6 5 #6 OB T
SR EARTFBRIN, HES) 7B TR R
s TIT#8 FFFE U2 BH AR 8 KGR V5 977 [P L M8
S P AU T A0 i o 1 o I R i T
“ONJF-PLE R -E RO SRR A &R, H
FR AL EOAE T 75 BEBR B (0 798 1 5T R
LA

P 10 JE7R T 9 SCSCHR A 16 25 BRI H] 28 1)
EARHEDL, FLALHE 386 N1 RN 782 %Lk, Q1H
07426 (>0.4) , WHIERIER; SN 0.902 0
(>0.5) , WHISEEH, BRI N 16 MERE

AL, AR 9. ARECT A SORHEA], SO IR )
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Fig. 9 Timeline map of keywords in Chinese literature
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Table 8 Clustering information of keywords in Chinese literature
REFT S{A RRAEK RRAE R

0 0.990 T L. R AT, L6 RATR

1 0.992 T PHTC A, AR . A A TR R

2 0.986 YKL PRk, B, FREtE. JERUR. IMRIK

3 0.988 N KR R RAR. BRITR RIE

4 0.960 /INER NS EVIISE. T S BT

5 0.950 ik PUR B PUMRE . BETCEERE . IR M

6 0.985 WOEHT WOENT WAL BEIL. BRGY . ERRIK

7 1.000 24335 1 I el T XURE L MRS, AR

8 0.910 [ i AR2E. HeAs. S rhag. MRAEK

9 0.952 Ga A G, ASEREM. BREME. AEAERIA), g

10 0.973 FH SIS IS et BB RTT R BT ER. BIHRT«B ZIEEH A

R 2, WU BE T B R K H
sinomenine hydrochloride ( #: R 7 EHH) - EHFFL 1
T TR BRI 125 K 25 2L B R R s B IR s SRR
#3 anti-inflammatory (HT48) ¥R 1 5 HEIRAE 197
BT R A RN HINLE]; ZEIE#6 acute lung
injury CoVHEMfR0) E B0 7 BRIG I X R S
WERE RO R B2#13 Alzheimer’s disease ([
IRPHFERT ) - LRI 707 R ol S AU I EE i 229
T AEERE A

I 10 FI%1, SEIEHO sepsis (MREFIED . #1
sinomenine hydrochloride. #2 fluorescence quenching

CRIEHE KD #3 anti-inflammatory . #4 expression (£
%) #5 nuclear factor-kB (1% Al -1--kB) ., #6 acute lung
injury CRPEMT #5315 ) « #7 oxidative stress CEAL MO <
#8 osteoarthritis (B <5 %) #9 gene expression (J&
[RI#IE ). #10 Alzheimer’s disease #11 lignan (A Mg
), IXECRELW BRG] 2024 F 12 H, K
S BRVE, X5 HAEFE BRI I T A% O 25 B
HIAZ BN VA G . FTR . AN, NF-«B
ERH R R O, 5HIAT RAL HR
T PR BN = ARG BRERE BRI 54
B 7R g BRI 48 ) S Bk 1 7 TR DL S e T L R
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+ #0sepsis
#1 sinomenine hydrochloride
#2 fluorescence quenching
o %QO‘§3 anti-inflammatory

#4 expression
- #5 nuclear factor-kappa b
-+ #6 acute lung injury

. & #7 oxidative stress
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< - Q‘Q°¢$,¢ #8 osteoarthritis
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NP SN (l\(‘e, #9 gene expression
"\06‘ © X o A oz@(o‘? S
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.5 ? o Q‘o . 6&6‘# _‘(}A‘\e,,e #10 autoimmune disease
& &
o B >
. o4 N : Sk «® #11 lignan
& 3 P «° &
g{@. & 'S <« «@
28 00 » & % #12 microcapsule
e &
& 8 & & 93 atzh di
4%* o * S iy g alzheimers disease
<« & K
VS S & —
R ¥ Q O #14 anterior cingulate cortex
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Fig. 10 Timeline map of keywords in English literature
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Table 9 Clustering information of keywords in English literature

REF5 S BREM EREE KB
0 0.830 sepsis sepsis, autophagy, pathway, inflammation, cancer
1 0.935 sinomenine hydrochloride sinomenine hydrochloride, transdermal drug delivery, p38 mitogen-activated protein kinases,
sinomenium, 5 alpha-reductase 2
2 0.971 fluorescence quenching fluorescence quenching, three-dimensional fluorescence, urea, process optimization, human
serum albumin
0.857 anti-inflammatory anti-inflammatory, immunosuppressive, leukemia, cytokines, sinomenine hydrochloride
4 0.930 expression expression, chondrocyte, 5-fluorouracil, experimental autoimmune encephalomyelitis, fluid
0.820 nuclear factor-xB nuclear factor-xB, pharmacokinetics, ultrasonic-assisted extraction, sinomenine N-oxide,
paeoniflorin
6 0.900 acute lung injury acute lung injury, rheumatoid arthritis, arthritis, gut microbiota, adenosine A2A receptor
7 0.919 oxidative stress oxidative stress, model, inflammatory response, ischemia reperfusion injury, immunomodulating
activity
8 0.905 osteoarthritis osteoarthritis, molecular docking, mPGES-1, inflammation, NF-xB
9 0.916 gene expression gene expression, root resorption, tooth movement, osteogenesis, monohydrate
10 0.925 autoimmune disease autoimmune disease, cyclosporine a, IFN-y, cyclosporin a, alkaloid sinomenine
11 0.860 lignan lignan, carboranyl sinomenine, boron neutron capture synovectomy (BNCS), herbal alkaloids,
antioxidant surface
12 0.918 microcapsule microcapsule, percutaneous permeation, HO-1, surface molecular imprinting, pluronic lecithin
organogels
13 0.951 Alzheimer’s disease Alzheimer’s disease, ovarian cancer, anti-allodynic effect, active metabolite, rat microglia
14 0.914 anterior cingulate cortex  anterior cingulate cortex, MRGPRX2, anaphylactoid reactions, sinomenine hydrochloride (SH),
aninociception
15 0.971 mucor plumbeus Mucor plumbeus, N-deprotection, RAW?264.7 cells, Absidia corymbifera
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TRY K2 ARG IAETIN T PR RV 71 $hIR T bl
VR RIRTAD, RO RETAR T BOCE T H
g =EAE LRI TERAN o 1X L B R R 1
TR IR B R AR GE ] 2 UACHE B
BRI TER AL
253 KRR BRI R P E T IE B
SEARTE A 51 FACAE — B 8] N R8G0S ik
HH X I [R) B A i A K AR A, WA [RIBIE 77 T
FRIAZ PR, S ARSRTT Tt T 4n ) 11 s,
FETT BEBRAI 70 (1 OB i) R o, B AL E
PO R RO S N O R PN R i A N SEREAN E Ave i
SRR BRI (A B, 0 (i ) B 5 i Uk
B (R ORVE S T AR LE, AT LU A Rl b 5 i
(A BRI S BA] A , JTe TR 5 ST e SR 5 Tl
H P 11-A BT T Rl SCSCERAT 7T O 3 A

(1999—2000 4E, HEEF 2.67), 5 ML BERE
SBUAHARYIIIRZ . TR (2001—2010
). “RFATR” (2002—2005 £F, FRF 2.68), FEH
PEoR T R A T IR BIF 7T o 5% FE I 4R T
“RRIFRIE” (2002—2007, HEE 2.52), “HiLE 77
(2002—2008 4F, 5RF 2.51), “HEE4iH]” (2003—
2006 4, BREE 2.62), JEN T H R REREAEY

A
REER Sy RRE TR 4R 1985—2024
T 1999 267 1999 2000 -

H A 1987 3.85 2001 2006
VAN 2002 299 2002 2008
nHERET 2002 2.82 2002 2005
KATHR 1996 2.68 2002 2005
FEEFIE 2002 252 2002 2007
MR 2002 251 2002 2008

=i 2002 232 2002 2010
PEER 2002 230 2002 2008
A 2003 430 2003 2008

BERAE 2003 4.16 2003 2006
LA 2003 2.62 2003 2006
@itk 2005 334 2005 2007

H % 2005 244 2005 2006
SEME 2000 3.88 2006 2011
(&R 2006 2.82 2006 2011
ZE%: 2009 236 2009 2010 =
BT 2005 244 2013 2014

W3JE 2013 230 2013 2015

BT 2014 230 2014 2016

YK KL 2011 236 2015 2016

iR 2019 398 2019 2024 —_—

1238 2017 373 2019 2024 —

FALNIEL 2019 3.53 2019 2024 —
& 11

). “HHE” (2019—2024 4F, 58T 3.98), “12%&”
(2019—2024 4, 5B 3.73), “SAALREL” (2019—
2024 4F, SRSE 3.53), LEIMLT H BRI TR
TR EE 55 20 B S R s “9RAL” (2015—
2016 4F, SRS 2.36), “fuFEHT” (2013—2014 4,
PR 2.44), FEMAAKEARSHUEL L RS
Tl T R T B BB . B 2024 4 12 H,
e 1278 AL A0 N S B A b T
RYVRZS . T BRI AT B SR g T,
i A o -0 O A A R R T 4 R R T T
TR E RUE MR IR B SRR . tAh,
TR TR S A L= AR XU R T VR, 7R 4 P 15
PR R AT ik A SRR R Tod B, TN IR
ML R EAARTER . [FI, i e
T 98 i DR -G B S L, A ORI A i 3 P8 A K R
IREE . X EeA L) SR A B T TR B e 0 22 44
WA 4% o R RBI 0K SR A T AL T 39 8GRI R 7
T, JEEGPKEE R AE, PREHAETERR
P9 4 B R TS s i AR 3 e T T RV 0,
JELR AR IT TR AR HERE

HE 11-B BTN, 5 RO L SR 7T K30
3B R FEPT BL (2011—2017 4F): “NF-
kB” (2011—2013 4, 58/F 3.02) 5 “Cox-2
expression” (2011—2012, 5#fE 1.86) WL | ik

B

KA Efr SREE JFMR 45 1994—2024
alkaloid sinomenine 2011  3.19 2011 2017 —
NF-«B 2011 3.02 2011 2013 -
Cox-2 expression 2011 1.86 2011 2012 -
arthriti 2011 3.41 2012 2015 -
gene expression 2012 322 2012 2014 —
cytokine 2012 275 2012 2017 f—
protein 2012 273 2012 2016 —
ability in vitro 2012 2.14 2012 2015 -
proliferation 2013 3.14 2013 2014 -
transdermal drug delivery 2016  2.75 2016 2017 -
involvement 2017 3.19 2017 2020 —
mice 2010 245 2017 2018 -~
target 2017 2.04 2017 2018 -
5-fluorouracil 2015 259 2018 2019 -
protect 2019 3.68 2019 2022 —
growth 2016 3.65 2019 2021 -
migration 2019 3.09 2019 2024 —
pharmacokinetics 2019 291 2019 2020 -
drug 2016 228 2019 2022 —
macrophage 2011 2.18 2020 2022 —
gene 2011 2.01 2020 2021 -
inflammation 2012 4.07 2021 2022 -
traditional Chinese medicine 2022 2.47 2022 2024 -
molecular mechanism 2022 2.08 2022 2024 -

I (A) FIZEL (B) EAXHEIARIERLE (Top 24)

Fig. 11 Emergence maps of keywords in Chinese (A) and English (B) literature (Top 24)
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Bl X 28 E {F 5 3 B B H0 I AE H ¢ alkaloid
sinomenine” (2011—2017 4, 5% 3.19) brEEH
TR N AR = T 6k “ gene expression”
(2012—2014 4F, 58/%¥ 3.22) 5 “cytokine” (2012—
2017 4, HRAE 2.75) WoR T H BRIEHE R FRA T
K JE; “transdermal drug delivery” (2016—2017 &,
SRFE 2.75) FBLRIR T BRIRIE B4R G HR AR .
R HABIE 5T 3 R (2018—2020 4 ): “pharmacokinetics ”
(2019—2020 4, SR 2.91) JEPL T BERMKZEY)
RN S1Z0T 5 “5-fluorouracil” (2018—2019 4,
SRIE 2.59) FEHETT T H RS AT 25908 FH B AL
Fo METRFFTATIR (2021—2024 4E): “traditional
Chinese medicine” (2022—2024 4, 5%/%247) 5
“molecular mechanism” (2022—2024 £, 58/ 2.08)
i, FEARNE WA KA 15 T L
“inflammation” (2021—2022 4F, %% 4.07) EZEJE
N T B AR AR U7 T M AE B . Migration .
traditional Chinese medicine. molecular mechanism 4%
A S PR R H 2024 4F 12 H, WXL T
Al BE R AR A TR A
3 itig
3.1 MRGuEIRK

MR T ROl R SO B Sy, T IRB AT 7T 5 20
2t 90 FATFIEZ RN T, & 2024 FIEAP .
MR SCIE FE A3, ¥ 7 R 70 1R 1R SR Bl b X A
Z, ByhEROERESS, EE. HARBAERS
(PR, IX U [ SR 4R RERAIT 75 N 25 h R 5
HEEH . WRSHUWFER KE, TR R
FUH F 2 E N FEE, B0 B CYIE
B, AHREVE FEE PN N X IR, #IX
WAEER D . WRBERI ARG, 7 R )
TESCOCHERIB) B RORVE T R OC T R S 2 B
FAAIALHI T o T SCOCRRIE [F]IS 5GTE: 1 75 RRHRY
PR ES . PRERRAE . HIFITEREETTI . gL
BRTE T IR B 70 P 1 22 e IR 2 O B 1 AN [E] R
AR E T BRSO E RE T2
B0 Bs 50T R S5 T T, AT HA B B 1 I FH 4
T X —RHEMERIER 2 HHERF: (1) K
[ = & A 25 VE YR IR A AR A L S 29456, 1
BIF 03 R ARG 7] T el 8 A SR Ak 3 380 75 B A A 1)
SERFAREE SR ATAT R (2) ENRMIFTEAN R R XF
FARGNHT AL I5 H AN L) = FE A, T2
TIOR3 — N HL ] 17 98 S SR BE SR A T2 2

BUHIER I S5 J7 1, X BERTF & 76 7 0 LR
PR AR AR, PR i = v 24 S FH 8 S5 T 5 SRy
TEIE FAPZR A b SRIe SRk . 0 R 9 5L
SCHERI OSBRI Hr AT R EL, R I 2 20 22 3R 5
FRBLAR AT R VR 5 v (19 70 R 6 A SAE 1)
T W] Re 2 BN B4 Ja BT 9T R
32 fARABRSEE
3.2 ZAAIEIHINLEIRENT T RA B
RGN, FERAS., Hxdy. EERAY R
A 2H 27 35 AR B B D AL RO ATT 7 AN B — 3 %
I3 BT 1) 22 AH 2 BE S I RS HE AT SR 44 1 TR A 1221,
BN PRI R, T BREERT 2 ) RA RS
o Th17 2 MRS e 1 sie DAL 1 44 HH IR 52 A AH DG I L
Ayt (retinoic acid receptor-related orphan receptor
gammat, RORyt) [FFRik, [FII) i Treg 4 fibr &
YIXSLHEEE 1 P3 (forkhead box P3, Foxp3), @it
55 3 RS BOER - 3 (signal transducer and
activator of transcription 3, STAT3) /MjL2)%) 5 IH
7% 7 P2 [ (mechanistic target of rapamycin, mTOR)
PRI E a2, e AR A AR
SRS X, R E AL ROE FH K B A 40 i
o mEPAE ORI, HkE we e &
YEFREE A E 5 (guanylate-binding protein 5,
GBP5) AT i 4 8 52 /& P2X7 ( recombinant
purinergic receptor P2X, P2X7R) & [k kM
NOD 2RI [ E5HIAH G 1 3 (NOD-like
receptor family pyrin domain containing 3, NLRP3)
MHOCE MR TEME, RASFE AN K-8
(interleukin-1p, IL-1B) Al IL-18 [/~ isb . 5k
Bl 5 GBPS 454 X4 ek & O GBPS i 1 fry 4l
IR W95 eI B A 1R KT8 JJ1E D GBPS H%F 5+
PEFEUAIRY . A IS iE R R, 5
Je Bl T T R v R A M 1 T AT AR B IS R B R
R =9, BE 5 & A& Caryl hydrocarbon
receptor, AhR), 77 NF-«xB Fl122 54 Jif i1k & 3
i (mitogen-activated protein kinase, MAPK) I
TIPSR RA AH I 98 RE AN G2 e B2, AR 2
Bl o2 g, mEwERZ TN, JFEEeLw
BN DAY B TR A% AR S 06 0 IF T Tk B 1Y) L 4 AR ¢
WHEME R0, FEASRMBT T, RIR 25 (B s 40
8 AT RO E O T TR - S OV FE R, 25
B AN B ER 2 YA R IR SRR AE27 . 25T
RA SRRV RIS A B, 16 PR i 2 41 5 i
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T TR 2 et A Y LA (281, R P o 22 o) 24
HZHEY, TN “H BRI-1E E- R 1 AT
HE A9,
322 FHHEERSTREEFIRAEE  FERWEN RA
TBIT I ERIRZ W), Hollm R R 32 BT A A
FEAG HAERR R 2 A BRI B AR DA RSB

(1) M RPN IEIE R GE: I 20 T fldA
Bi51EH AL pH 225, KH pH BUZsel (e
EWE. RO RE-RNIRIRILERY) SCEE R0,
WA B UR) EEE I TR (hyaluronic acid, HA) f&1ffi
()55 R BRUIG oL A4 P I E BE, AR AT I R 4 )
MMIEIEE S E B MEREAI PR TG . £E RA KT
t, IR L ROS ACHEIE R A, KB4
A5 ROS  BRURKZEFE A3 A4 AN K B A4 ] 512
L ROS Wi MVEGKIEIR RS, WL ER B s H )
Aefb B & % (polyethylene glycol, PEG). Fif¢ i
IR4N (alendronate sodium, Ald) Fl L-ZRZ R 2 Be£h
R £k (L-methionine ethyl ester hydrochloride, L-Met-
OEt-HCD) 45& %] HA J# % E153 %] PEG/Ald/Met-
HA (PAM-HA) &), FRABSuE M Kitig/ B
YH AT % PAM-HA@Sin NPs, f3%|H74 ROS
e S AR HaOo 1B BREE T HIANKHL, AT RAE
KT BRHIAE G T9 i R DR BRI R], el e S5 5 Sk
K5 % (collagen-induced arthritis, CIA) KI5
PR ANECE BN, #H] NF-«B {5 5 18 8% 1R
AR, X RA KT i SR 15 0 4 R R -2
(matrix metalloproteinase-2, ) /MMP-9, Wit U]
RGN AR, MMP-9 R AR KIS 1R A FL —
FACEEGKRL, GKRIR 21 GPLGIAGQ IK%E,
MMP-9 1] J5 BT TR, Pl 42 g B2 245
S BB B GAKEIE RGN T R RS HE Y
STIRAL TR TR, (HHRRASZ IR TR YA
Bl T2ERRME R TAL . KRR
FELLUR 71 OFF K R ACUF B AT R fif 49 K A4 6k
(IRIRZHENTAEYD: QW& “2li-iay7 — 44”7
ARG CUHEILIRBSUZ P WL # 2 99K KD

(2) P& B2 HIRITFR: Bk g
R AR S RV AR AE AR FH FEAIG S 3 I 4 &
BRI S ) . 28 H 25 245 22 435 DR HL T J) S 28 )
2N i = DUV NN ks e PP P s S
IR TT BA SRS o« T S MESEDSIR] SR e
TR U B AR T ] 2% 5 R m R AR I EE =X
TEr, FERADL R RIRFE 254 R I AT R AR

FEHORE TR R, ST 9 ORI SRVA T KR 24 5
ik, [RINERE 25 22 B v S50 & 1 T
SREE . BARE S BRI H SR RO 1 R
B FT T HAERER A OE N T RORIESE,
T RIINCALE B 45 245 )5 Re 8 GG HF SR T30S TR,
FIAE B R o T A P 280N o B S5 381 45 1) 7 Rl
Rk, 22T B H RA SHERISST I
JHK s 32 s I i H R SR AR R -0 (tumor necrosis
factor-a, TNF-0) Al IL-1B FI7KF, B S84 4 5E
SN RO BROS T AL R B SRS . WIE
SR KB IS T LGS B Ry 0 4 245 FRORS HE P RTRA ) o 15
P, ONZ B8 ZIIRTT B ST RIS 77 B,
Arra SFUOE R T 3-EIEIRRIR BN HA, JF5 &
FRILI R 2 J5EE (polyvinyl alcohol, PVA) 22X,
Fy it 1 — R X S A AN S BOK LR (oHA-PBA-
PVA geD), Bef8HGEH <1 R/ R EVIZ B HE /)M
R AAE TRIEAKF, X H R RIGIT RA &
7). Yang SFWUIRG RS HNIGIR 2-F2 L RIS
T AN S ST B AT SR AR, PR o R g -
R RGP EETHSENR G, HaE%IE
NI FRIANE TR, K B AR S AR B I
(6], AT 9/ BB B A R TR R S RE o A,
IF#EE] Yes #HXEEH 1 (yes-associated protein 1,
YAPD) 55, fli| EVEANSEEABRAL, MMl osde
KT AT, K5 RIS & T S KRR AT LA
RAFPUR AN ERMR, NE R RIAITIRME T
BRI RETE

T RRBHT L 28 B 4 2 FRUAE R PR L 1) . G e
RSk AN R N T THI R I 2 A, (AR R
WA o S RAG S 28 AR . AROR B SR AR e
W R G DA P2 A & 22 oLl RS IE, - N
T HG IS = 3 PR L BERE o
3.2.3 EMNIEYRE  FHEERA 2 AR O RA
IR EMA RGP U HoAh S0
BIREZ AN ITHEK, BEEHRARE Al 1K
J&, T THRHR AV A ARG AN W 7

(1) BRI et S8 e BT R
B B T HR A SR B E AL SR, 2R
TS S 2 F S HLFReE, sh—AnTe,
FRTE UGN R T bk AR AR SR P IE 4 fu ek
# H (cytotoxic T-lymphocyte-associated antigen 4
immunoglobulin, CTLA4Ig) fE il i 7% 4 P 4 il
CD28 5 B7 7> THI4E &, ] T 4 o S )
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WO, s S S 52 R A KA R ) A I
(3T, B TR, 5 B PT S KA A A3 I )
AR A TE IS T, B R R RE A —E P e
PEHE R R, 31X ] e 18 i 40 ) 48 i A 51
TP 1 Cextracellular signal-regulated kinase 1,
ERK1) /2-#E J5 £ BF i -3B-1% K F-«B (2-glycogen
synthase kinase-3 beta-nuclear factor-kB, 2-GSK3p-
NF-kB) {5 il A5 A ),

(2) WA RIESMAE RGN PRI
APl WL R P 2 IRAT R, IR AE N
2], eI ReEEIR L SN EN D R RRAG el 5 B
AN T ARG ER /N BONRIRE I E. H
BEE RGN EARE SORE . A4 B B4 4% A
KB AL RN, FERT A R AR R BT
RIEAE, FIH] Toll #5244 4 (Toll-like receptor 4,
TLR4) /NF-«B [0, tRIINAIILIE IR, SR
ARG,

(3) AYENPRI TR 5 RN 2 FhZH Z14F
Yetb BAUCEEH . XSSP R, BB
AES S Kelch £ BECH #HKEH 1 (Kelch-like
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[A¥ 2 (nuclear factor erythroid 2-related factor 2,
Nrf2) {558 B A0 A A B e, ek K U £F
Atk . [FI REN IS FHIST /) RNA-21 (microRNA-
21, miR2D) /M RM/MREEGEAETFHEEER
& JBE AN 1 (A disintegrin and metalloproteinase
with thrombospondin motif 1, ADAMTS-1) &2{E
TR A (collagen type I, Coll) Fl Col3 [
fift, K BRI 2R 4EAL 1T 35 R AR ] 38 3 40 1
Janus ¥ 2 (Janus kinase 2, JAK2) /STAT3/4H}iE[A]
TE 5 SHMHI KT 1 Csuppressor of cytokine
signaling 1, JAK2/STAT3/SOCS1) 15 5B, izt
PR 73388 R RO IV A SR, BRSO
LFAEALHEREDO), A A TLR4/NOX4 il B 4 O
J5 B A R BRI JEE S S ILEF4EA 1

(4) HAhRFEMEL: WG TR I,
T TR B T SO A SROBE B R AN 55 3 W T A Tl R
NERIE R A IER AT, X R R 5 T R AE NS 8 0
BR JOREPITEIU) EH MR AIHRAS A K. eAh, 5 AT
iHid Hedgehog B Notch 167 /N Rtz LS 1
R, G 90T [ NIS3-54 T RN A8 B 4 5 58
AN B — @ R, LS T Re i i s
Th1/Th2 AR A R FEAERBY . T BRGR E MUY

J& O R BAL 48 R S, [ AR AT IR < 2T
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FRAT I R A B AIE K R SR T R S5 DT THT

PAFE BRI T -
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