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Visual analysis of research status and development trend of Pinelliae Rhizoma
based on bibliometrics and global patents
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Abstract: Objective To comprehensive analyze the research status and hotspots of Banxia (Pinelliae Rhizoma) from the perspectives
of bibliometrics and global patents, and to provide theoretical guidance for the future clinical application and in-depth research of
Pinelliae Rhizoma. Methods The keyword “Pinelliae Rhizoma” was used to search four databases: China National Knowledge
Infrastructure (CNKI), Wanfang, VIP, and Web of Science (WOS). The literature was imported into NoteExpress literature management
software for duplicate checking and screening. Software such as Excel, CiteSpace, and VOSviewer were used to conduct visualization
analysis of domestic and foreign research on Pinelliae Rhizoma from dimensions including publication trends and national distribution,
publishing institutions, authors, and keywords. The Incopat patent database was employed to retrieve and analyze global patent
applications related to Pinelliae Rhizoma in terms of patent application trends, global geographical distribution, patent applicants, and
patent technical fields. Results A total of 2 376 Chinese literature and 741 English literature meeting the requirements were retrieved.
China was the main publishing country, with increasing international attention in recent years. The core research teams in the field of

Pinelliae Rhizoma have been preliminarily formed, while the cooperative effect between institutions has not been fully demonstrated.
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In recent years, research hotspots in Chinese and English literature in the field of Pinelliae Rhizoma have overlapped, focusing on

Pinelliae Rhizoma and its formulas, active ingredients and action mechanisms, and widely using systems biology methods such as

network pharmacology. Based on the Incopat patent database, 16 325 patent data were retrieved, and after family consolidation, 13 672

patents were obtained, among which 13 337 were domestic patents, accounting for 97.48%, occupying an absolute dominant position.

Conclusion The research in the field of Pinelliae Rhizoma is continuously expanding and deepening. Overall, the research is

expanding from traditional Chinese medicine applications to multidisciplinary intersections and in-depth analysis of molecular

mechanisms. China occupies an absolute dominant position in the global patent applications for Pinelliae Rhizoma, but it still faces

problems such as a large number of invalid patents, low transformation efficiency, and weak market competitiveness.
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Fig.1 Annual publication volume (A) and publication trend (B) of Chinese and English literature on Pinelliae Rhizoma
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Fig. 2 Distribution of publication volume of English literature on Pinelliae Rhizoma published by countries
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Fig. 3 National collaboration network of English literature on Pinelliae Rhizoma
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Table 3 Top 10 institutions in terms of publication volume of Chinese and English literature on Pinelliae Rhizoma
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Fig. 4 Institutional collaboration networks of Chinese (A) and English (B) literature on Pinelliae Rhizoma
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Fig.5 Collaboration networks of authors in Chinese (A) and English (B) literature on Pinelliae Rhizoma
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Fig. 6 Co-occurrence networks of keywords in Chinese (A) and English (B) literatures on Pinelliae Rhizoma
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Fig. 7 Timeline diagrams of keywords in Chinese (A) and English (B) literature on Pinelliae Rhizoma

B SR R O B ] I T) 2 ] T AL B
1 643 AN T SR 2 660 %Lk, 0=0.577 8
(>04), S=0.8149 (>0.5), FHITRLERAE,
JESCCHR B TR RN 13 28, AIREE WK 7.
RS TR A T 7V 3oy S R SR

FRIESMRY B 3 K. Hi, EIK#0 network
pharmacology (MZ%Z5EE2%). #3 transcriptome (4%
K ). #6 systematic review ( RAIFA ). #8
metabonomics (FRETEH ) FEW L & RIHT A
ST s FE#1 pinellic acid CGEE R ) #2 Pinellia
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x6 FERNXHXBRAREER
Table 6 Clustering information of keywords in Chinese literature on Pinelliae Rhizoma
REFS s s RRAK BRI
0 179 0943 H FE L REEOE. WERS B KER
1 155  0.803 PEIGLE FEE O FE . Cajal M. ERER. ettt R
2 66 0.879  HuEizHE HRizdm. W2y, FERIBLH. 258, 20 X%
3 63 0894 HZEVH% HiZEEE. /U, B EFEE. M7
4 61 0907  fgir MR, B, ZEE, HRE. RKE
5 61 0865 CREARKME CREARRMKZ. NEHEOEER. LE. SIGEREEN. LEE0
6 51 0928 /MIEG NEEG KBS pPIi. ORISR A7 Ot
7 49 0.881  1BMEE K BrE R PEEIRYT. BT PTEESAITIE. BT
8 42 0917 FEHEMNG FREFNZ . Wit 2R SRR E R AL, YR
9 34 0929 HEHATIE B2k, i EAE. T DhEetE. WA R
10 34 0966  EARE BEMEE . BHUE. T, PR, Hela 41tk
11 32 0941 [EZE BER. FRELHNGIT N IR, B R 18R
12 26 0.947 R BV, CEEZER. AEEA. B HE. TR
13 5 0998 HEIKEE FEOKEE . WHEBINS . ZERRITHR . BFT R, Aeb2Hb2
14 5 0999 R R SERIAT B . AEBEAE (AR ZE RIS . LR, B HE
15 3 0999 =k =AEL EAMEED . mURM. RS R
16 3 0998 ik e, SIS TRERE. T s
RT FERNLHXBRAREER
Table 7 Clustering information of keywords in English literature on Pinelliae Rhizoma
BRFS Tinf S RRAIEK RRE A KA
0 127  0.666 network pharmacology network pharmacology; Banxia Xiexin Decoction; molecular docking;
Pinellia ternata; traditional Chinese medicine
1 71 0.761 pinellic acid pinellic acid; Banxia Baizhu Tianma Decoction; simultaneous analysis;
classical prescription; mucosal immunity
64  0.905 Pinellia ternata agglutinin  Pinellia ternata agglutinin; expression; plant lectin; lectin; rice
61  0.742 transcriptome transcriptome; brassinolide; arabidopsis; drought; gene expression
50  0.939 Banxia Houpu Decoction  Banxia Houpu Decoction; chronic mild stress; antidepressant effect;
serotonin; flavonoids
5 50 0.81 Pinellia ternata Pinellia ternata; gentiana davidii; scrophularia yoshimurae; Angelica
sinensis; Banxia Xiexin Decoction
6 46 0.829 systematic review systematic review; Chinese herbal medicine; randomized controlled trial;
protocol; kampo medicine
7 32 0.925 magnolia bark extract magnolia bark extract; kampo; mbe; substance p; complementary
medicine
31 0.916 metabonomics metabonomics; urine; secondary metabolites; toxicity; surface roughness
27 0.951 chloroplast genome chloroplast genome; phylogenetic analysis; amorphophallus konjac;
araceae; pinelliae tuber
10 13 0.978 5-lipoxygenase 5-lipoxygenase; allergen; cardiovascular disease; obovatol; honokiol
11 9 0.968 endophytic bacteria endophytic bacteria; soil enzymes; chemical fertilizer; diversity;
applications
12 5 0.995 dopamine dopamine; gastric emptying; metoclopramide; neostigmine; atropine

ternata agglutinin (VB EHEE K ). # 5 Pinellia ternata bacteria (AN ). #12 dopamine (% %) F%
(}F-E ). #9 chloroplast genome (MZRAAIERIZH ). W FC 2 s o 5o B Y AL, R
#10 5-lipoxygenase (5-HE% & ). #11 endophytic =~ Banxia Houpu Decoction (-5 JE4MZ ). #7 magnolia
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bark extract (JEAMZERY)) =B K 2 B AT 57
S ARTSE I BIRIE o SR S SR 5 B 1 1) 28 14
(K 7-B) 7], ZE2E#0 network pharmacology. #1
pinellic acid. #3 transcriptome. #6 systematic review-
#8 metabonomics- #9 chloroplast genome 11/ 7T #45
FFELE 2025 47, R FZ B RIE, wIfE
BN ARSK I T34 R

253 REIEARW P KRB RIZREAE
BRI R IS 8] 5 5 PN, e 2 O B 1) ) s P IR &2
SR ONRTE iUbi R SOS  S BURTIE =R IWIEPS
DS SCHR AT OB R B4 B, A AR AR 20
NP, R IE 8. Hr L TR H IR

A Top 20 Keywords with the Strongest Citation Bursts
Keywords Year Strength Begin End 1990—2025

R 2Tk 1990 14.08 1994 2006

FH 50 1990 595 2000 2001 -

RIT 2002  6.74 2002 2007 ——

lEded=P 1996  5.86 2002 2007 —
EROBAH (i E 2005 6.28 2005 2013 —

[R5 2004 7.07 2008 2016 —
L 2007 632 2010 2017 P—
B+ 1992 589 2010 2015 s
FIUR 2010 577 2010 2017 —
HiElEi 2013 6.03 2013 2015 -
JREANED 1997 841 2016 2025 ——
Az 2011 824 2018 2025 —
X 2 253 2 2019 14.15 2019 2025 o
B4 2017 892 2019 2025 ——
1E AL 2002  8.00 2019 2025 p—
ZWATT 2020 7.65 2020 2022 -
e 2020 675 2020 2025 —
PR iE: 2020 643 2020 2025 —
7PN i 2019 7.80 2021 2025 —
HELK 2010  6.94 2023 2025 -

RPN CREZITIR” “FEE LG, B
T 1990 4. FEI5E L B oK ) SR “ 2% 2
R CrhBEZTERT, 2T 1415, 14.08 I
RUUE . BkiE “ M2 LT 2019 4F,
RPLTF 2019—2025 4. FREEE “HEZGTIR”
HILT 1990 4, RIELT 1994—2006 . 50 J% i
NSRBI N, BT 2010 4, R
T 2010—2017 4, S®ENAH 5.77. LAk,
CR L 2L CRARIZAE CMNER AL E G
“CHZRAE T CYERNLE B E T A IRE R
CHE TR IR BT ORI A 1%
. SRR M SE R

B Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 1993—2025
snowdrop lectin 2003 2.89 2003 2008 —_—
Banxia Houpu Decoction 2005 4.69 2005 2016 —_—
chronic mild stress 2005 3.63 2005 2009 —
cloning 2009 3.64 2009 2012 —_—
gene 2010 5.63 2010 2014 —
medicine 2009 572 2013 2020 —_—
in vitro 2014 3.10 2014 2018 —_
extract 2014 294 2014 2021 —
rats 2015 322 2015 2021 —
therapy 2017 3.40 2017 2021 —_—
management 2018 4.81 2018 2020 —_
inflammation 2018 3.72 2018 2022 —_—
tolerance 2020 3.43 2020 2025 —_—
growth 2010 7.03 2021 2023 -
network pharmacology 2016 6.81 2021 2025 o
gastric cancer 2021 3.12 2021 2022 -
helicobacter pylori 2021 291 2021 2023 —
molecular docking 2022 496 2022 2025 —
stress 2018 4.46 2022 2025 —_—
Banxia Xiexin Decoction 2014 3.11 2023 2025 e

El8 FEHX (A) 5FEX (B) XEHXBIARINE L
Fig. 8 Emerging maps of keywords in Chinese (A) and English (B) literature on Pinelliae Rhizoma

Xof 2 B A T A 9 T S ST R R AT O B 1] I 3
B, Hrp s R R R RIERE N OK
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i KB RIIE N “growth” (3K ). “network
pharmacology” (#5253 =2), 7 RI2I T 7.03+
6.81 FIERIUA, “growth” HILT 2010 4E, RIT
2021—2023 4, “network pharmacology” Hi -1 2016
M, RILT 2021—2025 4. T 244K, “ Banxia Xiexin
Decoction” (-E {5057 “tolerance” (i 5214 )
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RIZ, WS Bk T b, 282
H2EL xR BRI S 2 R X H AT 66
REAWFFC . XARIL T FEAL AR 2 LR 2R b, AR
GBI R F B Rkass . BEAK, FEERRRE
AR P2 FRA G, TR
5115 R S B PRI A 2 P R A 81
2.6 EREESITSH
2.6.1 LRIHIFEHSHT 19904 1 H 1 H—2025
4 H 30 HEE LR HiESEEs T o irss
B 9 Fros, K 2025 EHEA LM, HAHA
SIHTTE R . M E A ORI B R R R
1990—2004 922120 27 1, 7EMLIAE, 5 LR
RIS HEM D, FFEHAE 100 14, BIAKETZ
GeS, R HZ I B B O L R AR BT
IRk, AT KA AT 7T e 3 4] . 2005—
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2015 FFAIE R SRR, HAF 2005—2011 4, &F
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RIFUE 5] B 2 Kk, MR HE S H 35 7E K
2012—2015 4, LRHIFERMEGEK, 2012 4
757 £, 2013 43k 974 1, 2014 FF T+ %2 1 556 1,
2015 FFIAR|IEAE, HIEHERN 1 739 4, K%
B Bl BT R RS EN T R R, H
AREHF R KR . 2016—2024 NI
W, LRI ERIEE H I s, 2016 44 1605 1£F,
Bl J5 2 NI, 2019 FFFE R 449 1, Z J51E 300~
500 FFIXIEVES), BREARTIRFE— e, (EAE
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ITIRFER B 54k
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Fig. 9 Trend of changes in number of global

2.6.2 LRIEERHIE M CEE LR HIER
H I AT AT A e R LI 100 B RIEE BOR,
L RIFE BRI IR AT B, EE
B GHE ARG AT 5 1 3 AT, DL 97.48% (1 &
FIEFA 2 RONEFAZ O R X8 (KB 10-A). BN
B A2 B R SR T, A A R R
PR SHEARBFAAERE TR, X —IREER
W7 [ P AR 2 R R X AR T 2R rE V) 7R
AR T o [ELE 4R E 5T 5 B AR &R
A% oA . [ PN 2 B2 R A o LB 10-B, B
IHRE HIBEERZ, LL3 161 ML FIEEEE N
Je, HUCNTLIE 28 S8, 73008 1247,
1187 F1 924 4. - E HiE = X F AL F PN H

—_ o o o — —

FEEHRENRIFHELTHES

patent applications for Pinelliae Rhizoma

R G SR, R I X A Y B PR
RN A P2 07 T EA 15 KR AR, (HAE-
PEXENL R B g AL TRz, X —8
REW], REEH XA HARTIERRS, B
WP AURI AR BN BB RIGIH e 15577
TIAFE R B, 2B L i B X 5 18 M = [X
AsEaE S, R T HIX AR EETKE B
(25, WIREHEEEE R RS, TE
e DX A 1 P R S A A

2,63 ERIHIHEANST X E LR G NEAT
Giitorr, HERET 10 A3 BHE ANk E
B, WK 11-A, fEEETHHIEAY, DMASR
() & BB, i 56.06% 5 28.73%, WL 11-B.
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Fig. 10 Global geographical distribution (A) and provincial geographical distribution in China (B) of patent applications for

Pinelliae Rhizoma
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Fig. 11 Top 10 patent applicants (A) and applicant types (B) for Pinelliae Rhizoma
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*8 FELHEEZEIPC/HERIFFR

Table 8 Application status of main IPC subclasses for Pinelliae Rhizoma patents

IPC A4

, IPC B X LTREEM %

N
ALK A FRHAH B A R S 11 805 4531
ABLP LB WIEE IR B IR T S 11 400 43.75
A23L  AEETE A21D 8k A23B = A23) MR RE . Rle AR RS ok 448 1.72
A23K  EBITEA TSR HAE = IE 337 1.29
A0LIG  [Z; B3k, fE7F. R B, WA, MUEIEEOESRIIEE Mol WK 267 1.02
AOIN A MRS IR IRTE; AR T R OER a5 77 AR KR 221 0.85
A23F oMk 2 HARH S EAIRIHNE . EHIEREH 216 0.83
AOLIP WA AWEHIFRIR A A . e, 5 G A B A KR T e 201 0.77
ABLQ AN B AU T FH B ) b R P i 187 0.72
C12G  HiI%IW: Hbl&: WU AEETE/NE C12C 8 C12H H TS OB 1 il £ 152 0.58
HoAt 822 3.15

IEAIIG IR P 52, B T HA A D 5, 7
BR 2GR B B AR 2 IR, R AT
H DAL M) S 70 75 SRARAE Hh SOk — e A
R, MHREER Z DL SORRAEE N IATI . 1 E b B
P T RG>, AR ) RO
A BRA IR A E bR & A EAWrR L, Jeitf
W AR 5 B & RIS R e g3t 7R E 5L, sl
% ERAARRZ 5, A J1HEsh 9 30U SRR
WK SUbRIN, ARV N AT RIR ) Ak
Grle 2 GVERE H s g2 T, ik — DR gk S SOk
o T N E SRR R 2 R e, AR S E
FREMIMA REeH, 78 SCHUTE T AR [ bR A AL $5 1 [F)
I, RS S SO R SCEAE R BN IR FF R
mKHE . IR SCE K ATRHAE 73 b, 2 B AHCHE 7L
S E S o, PENECES
HROC R B R E 2R, @ Citespace AT AL 0 #T, H
AR 1 TR 2 BRI 70 S 500 3 S . BR
W DAAE, ERES HA 2R E S EDEEAE ARkl B
FEM LR s TR E B AL, BT RSO S5 1E
H UL 3T, H SO SCEHEATT 3 BN A 5
REEZRY . Jb R R IR R K,
PESCCHR R SCEAEAET 3 LA A E R R R
Biv B HER 2 RF . AR RS N it
BKE, WMBCEEM R EESR T EA,
C I 8 A% AU A% Ot 5 A BABEAE, A% O
B ZIAJER T BN R B R AR E N4, 23R
FHRAARE. EA1EEA L, Z2RETIN
P BB X ST N o N A R 2 e A B R A

g2 B AUSRBT T BE R B 0 AR . ST AESR A B ik
IR JESCCHRIE TP AT AE — E S, K
FET R AR AR AR RIS
I, B Zis M2 25 P55 R G A Tk
SCHRN R RA P SO TN 322 AT SR 22 e 44 7 1
PRI B2k SRR, DR PaER 4l
BT 2 BRI SF MR A SR B 58
SCHT U B A Z T A T, ROAE
SR, BLR S AR SIS PR I o3 AT . SR IR
RILMrR], SCCHRAR SR 7T 3R s 124
ERZ oty FPEREIRE S AL T I S50
BRAH B ST 5 e 20 . AR A 2S5 AT RO,
RGN AL E 2 TR R S, om0
FEIE LGP ER 25 BT R 22 22 RS X 70 FHLITR
JE A e 5 11 41 F o

320 @iy FEAERERGMA TR LT
WO EEFAL, DRG0 EEARKIR
FEEMNGFENERNER TR RS EE TFE
FERRIRAIR < BRI IR VR 5 HAs S5 7 T AR s 2
M, AEHETT SRR SR E I, FRIE0G
HA (g, mrE., mx. TREh LR
i, FRFEREREIE. TR ESEITES, 5
TEAR T EOE . S SRR AR &,
AL, ARIL T B IEAIBIRE . e B iR T
B, T N T B AN SRS RE R TT .
FRIEANZIRE (EBLEmg), LN EY, 5%
Fi BRI EERCHL, FERIBITIERZ . TR AL
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R, JRILT EEAERT SHAY . BT
MAFER . A LEHH A (SBEER), 26
ST 2 A Tr . Ty E AR IR, 5 EEE
PALPR . 2 B PR A, SRR, @ PH AR,
BEXRRIBHANIR 5 3k Py L5 250 i 86O S5 IR T
RO g, T EAEIRTT INERRE A B
HE . B ARRKBKGARITIZE . R4
77, VLAEEERRAGE . PR, EoAn R A A
B RFECEIFER, EbrAdn, R ER. fiE
JRAERR, WP KR BTSN AL Sk
SEERIT AR, R T R B AR SR TR
B E BN . XL R EI TR
e EIRR I E AL, R ABURE AR
BET =E B I BV A AN S B A 4R

BAREE ST B MG A IR EME
YEE . IR IR EAR R R RHE, ARSI
W& BB AVIN, TECERESE . BRI R . I
PRI S5 7 TG T W3 e, N 4 7 Ik 7k
AR EE 7 2 0 EARSCE. BRIPSED A8 AR
FF V507 IR, RS0 T 697 & R
Dhae 6, NI HEF 25 1R A HR S % Fou
S B T FEON IR, S5 A IRRATE S ZGH
B, TRNEIE R ZE 2 (2 517 (1 25 W i) ot i %
Wb 7. AERIFR L2 T, 2k AN ]
AWM TT P E RIS M 5 R
W, FEE T SRR 4 2 I AR R 2 56 E B A
s EXOREENSTER I ] b B R ANZ 25 AR R
BB RETENR, FEUEIE R AN R AL 7 O 25 3%
Yol s s AR R SR H Box-Behnken i 3 [
TRIG BT 45 B e SR B A2 IR TV J i, 14
EL WA TTE B BRI T 254 XA
I AR G SRR TR S IR TG & 1
WL TR TR R, A RS T E A
KRG WA T WL AN HT S5 IR IR AL, B 284K
ok JRFEARL T E B HIL 5B
322 fERMLE] BT TT 5L T W 4% 25 B 2 5 4y
TFXEHEAR, RGN TR ZHr-2 4 8-2 18
%7 PERNLE], ARG E RGBT
AR 22 e FEAE VLRI T AT A . B TR
S, P AR KR G T 0 8 I ) 2 s

TRBR 2% S50 1 40 R e e e 4 W AR I U L -3 -2 0B
1 (phosphatidylinositol-3-hydroxykinase, PI3K) /4 [
P B (protein kinase B, Akt) 155 1H Mo &
IR i IR 2 2 B JEANZIR T 8 ] %
RS HESE [F) PISKY/AK G SRR A0 25 77 49) - I ST A
2 =) 2 f (advanced glycation end products-
receptor for advanced glycosylation end products,
AGE-RAGE) %5 5l % St P2, 1R Rt
JWRIBIT 7T, 2 EE Cg it ME 45 W 9% ()T i
W R AN 18 20E A B A S P 2
L3, BE A IL-17 SR SER - (tumor
necrosis factor-a, TNF) %55 5 Fig1224; fEHi4h
J A T, 2 ES O3 Bt 1 e 4 L
VIR R T PR FERIE KT
H. 95.86%I1iE L4 55 IL-17. TNF 55 28 5E (5 518
P2 OCHRR) RO L S WP R SR A, TR
7 12 H %11 spinasterol il iE T JE 2 AR
HIER 2 R IEIREG 1 S5 5701, F0H 2RE R R I8,
SEIATTEE oI [PV TT 200 X0 18 14 BH ZE PR I, 1%
J7 8 IR B ) R AR KR T 32 M (epidermal
growth factor receptor, EGFR) . IL-6 S5 CE#4E 1, 1A
2 PIBK. TNF 552 5 f5 ‘50 R4 Tl 27280,
FORcr B-A 68 I my 38 e 0 ) A8 A AR B i R
(oxidized low density lipoprotein, ox-LDL) 554
MRS, BEAC IL-1B S5 RAER 1 /KF, ARERIT3)
KIRFEREAL 29, DL B TR, 2% 24 8% 5 0 1
XEHAR PR IZ FH G 1 = s 2 A
77 “Z ROy -2 R -2 AR B AR LS,
o B2 2 LA T 78 5 i PAORS fE FH 25 2 1t 1 R4
5 QTR AL

323 EVERG  CEE R ROr B R T
P, HOEVER B A . HERMESE . )
R AP A EZAER . Bk, PUE S DIk,
s B AN o PR RAE Y —FhEE 2L A
Vit 1E2 RGPRIRIT KIm RN B2
(24 BEAE FH AN S 28 AL o 72 ROE 5 S5 19 07
[, JRITHURE A AR 2 W85 T 1) HMC3 40/
T2\ B A PR S, 0 R R T A B L
i ( adenosine monophosphate activated protein
kinase, AMPK) i % BH W% Xl F--xB (nuclear factor-
kB, NF-xB) 55913, ARURBERIERR, BE
AT BB, [ I SO I 5T R OK B R
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PfaBY; e Bk IR T, SR ERG
25T Y Th1/Th2 RIGHARPR 72K M . THE cAMP &
B P E G 5 ROR I FRARAS R S RB2); B X AR
I SR 5%, JRR R Bl T ek g o A 2 4 A R
(thymic stromal lymphopoietin, TSLP) /OX40 FC {4
(0X40 ligand, OX40L) i %15 Th2 B Gy v %,
JEIL T R N RSB dhak, BREAEDT RS
FERIC RN 22 am B b [FA PR AR, Wi T
TR B4 M2 (pyruvate kinase M2, PKM2) FE[K3K
T2 Ul 2 AR I A 5 ML Al A T a2 43
PB4, FHEr NF«B FE0EZA T E2 AR T 2
(nuclear factor erythroid-2-related factor 2, Nrf2) {5
5 I R A I AT AR AR, DL SIS Akt BE R A
R 3B (glycogen synthase kinase 3B, GSK3pB)
¥ B2 MHREEF 2 (nuclear factor erythroid 2-
related factor 2, NRF2) 18 P& A% TR 45 A T R A
g MR 2 R E A3
oligomerization domain-like receptor protein 3 ,
NLRP3) RAYE/MABEE, S ixsh s 500, 16
W RGBT T, REEH AT 4% TGF-B1/Smads 15
5 A0 SR B AT R, G g I A
UIE bR AT A2 AN Ine-TRPM2-AS1 4 1E
CD4" T 424, 9B iR 7 1R AL BB AR RS, 78
I RS Sz, JRR B ol AL L B () S AN
TEAMBEF AR, TRE R Rk S FUA I A 445 1 2
140~160 mmHg (1 mmHg=133.3 Pa) 13 BT Hi
PUMIFEOR B S2 FuBh ik, $_THFARYT R0, R =
SOOI, R B AT A R TE A By BRI A A] ()4 i
JE, JCHAEZAR BE BRI R FRR R 7 2040 £E
EHP R AR 252 PG, ITRRR S 15 mg
LA 5 AT 22 AW A0 A S BASSE 15 Bl ik,
T 7B S P D) A A i 3 0 o XU 410 A5 00 VR 1Y
e, BRI S e 1 H 2 & SRS AH
KN, FEIEHR /N R Iy e s, mAEAREA
AT RIS K R A L, SRR N H /A4
Z B EEMEER, IR R RS T RK bR
ZH AL ZHEBEIERES, NHIRKREGEMNES
WA T RSt T E IR SR

PRI & — P EZE AR EY, £ R
BRIIIR R R SR yT T rh R L S 2R A4
FUIRE . FEMEIR R GUP U7 T, BRI AT I i 40 i
I 52 A% B R P o 4 i B IR IR 24K 1 (G
protein-coupled receptor 91, GPR91) i S /iliyd F Wi

( nucleotide-binding

SR M1 RIARAL, IR e S PR B R i R A
(b S 1) B AR, AT e B Al 2T AR AL T F43)
O RGE, JEHER AT b R Ar 4E 40 i A K
¥ 2 (fibroblast growth factor 2, FGF2). Ifil/MiJ&
A K EF BB (platelet-derived growth factor-BB,
PDGF-BB) S&{ig £F 4L AH AT PR 7 -0 1L i SR ik 3R
I (angiotensin II, AngID) I8, HEZ)Colli/IN5h ik E]
SR, EMA RGBSR T, JRHIREIN
B I ORGT RN, BB A5 15 Bk 40 B /0N Hisi v 5 T 4
JRITE B ER AP B Btes) . ZEACEHME B AT 78 S, 8 3A
FRAE T E OB T T A A 52 ok, AR DG Al
T3 v R R 51 A B RE FRE S A SR AR 25 L b e TR
HENE FH RIS el R TR BE VR Y7 U7 T, BEIH R
W e Py e & 7RI e BT T8
HE, BENEEIEEH A (ConA) 753 MR
BT iR L, BRI SR SR T Aeid
AR U O L S A OE PROETE Bl AR R
( potassium calcium-activated channel subfamily M
regulatory beta subunit 1, KCNMB1) F110-11 47
KR HE A (ten-eleven translocation 1, TET1) K1k 5L
PLIBIT BRI, X L SRR 1 5% B IR £E 5 i B
R e BAR R AR LT 4E AL 5 PR ARG 1 R ] 7Y
R, FC ARV AT RE AN T AL R A0
BE R IR B 2 5

324 REET LR AHEITED RGN
PR R Bt L IR R S RS AR . ZEAR
B U, - E VS 07 & B IR £
FERERZRUE 2 BUBEIRIA,  mEd 1A 1 i T B A
HIPFHARBIEA, AR B AR 5
FHBU, [, 2 E070 2 RN LR ARSI
JoR B B ARPUR SRAETE N s RS AR, itk — 2k
SE T ZIT AR B RO R )2 & RO, AR
PR RGBT ITH, FE AR KRRz S RL
O R SR PR R A AR A= 52035 Fe I R A U9 2%,
T R LA Y A R P, SR R R AR
FARE RS . ARG RIRIT T, FEELG
X8 4 1t B RS HAAS RN K &5 i RAH K4S
BRI 2 4R A, i
M P B BS T-iE 1B 3 (voltage dependent anion
channel 3, VDAC3). @ik EE F € Hifk (crystallin
zeta, CRYZ) S5 ARANGE BHS B, FFIKR
SiE R TR TH B 3h 70, PAAGEE 5 B A i 7]
M2 BRI R AEIIRE S O B s ek, R
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HIIN . LRI RTE Ry, SRR
FEARHE #hE. A O RPN RGN, T
258 9 A A5 B 2 0 B R R v 2 R B R 1) T
FROLF, Dy B2 2 AR BB 16 77 BRRE HE RL
Seft 1 E BB AR 5 S SR

AT 53T Incopat & R ZEAE & 1990 4F 1
H—2025 4 4 H¥EAMRMEFR, 152)LF%HHE
16325 4, HHATFEEGHEME2IER 13672 £, H
HENLRA 13 337 1, (5 97.48%, EAMLH]
345 £F, (I 2.52%. - BAE A 1A 1 2
2y, BAG I, bk b S TR
F A 7 s 20 B RIFRITEVRTT 9ORE . R R
RIREEZ YT R0, R LA Fig s
% 2 [ S8 57 J7 BRAH A ) S5 24 ) ) R0 R I G
e 1990 AF &84, RETELE LRI HiER 5ok
FI) 97.48%, (¥ 74X 3 FHUAL, (HRREF)
i b 80.82%, HRAERIN K 13.8%, THIIfHE KA
L. BAREEARE. a5 IR W,

e B A 2805 5 B 80.82%, X — R i )
Fb A7) S e i 2 B B FIRIE R AR Rk 5 A o A7
TEE RBRIG . MERIIER AT RE, oL HIEH
VI AT et = 2 AT S RTIEYE. flln, 1R
PRELT . W&, AR LS T
IR R, RAg 7 R B ROR, Buf
LREARIET 56 PMELIST R, B I A HERS
MR EMET RS . MM S, K&
LRIARRE RN AN bR TR 7. V2 RS R
MUK BIHA £ & BRI B S S F], (H5 2 [A]
B2 B SN AENLE . AR R R 0%
BHHTR, FEEHERSHTZMAT, LI
PR, REGER KA. WS R A SERIY
i 13.8%, R H P B BRI SE G AN SR 1 A
B —Jm, BT AmRgE. REREEEE
LR g FIEESE, BAEERTS B, BT
R mIEASRE RS N R, REEE LR
FEaELLEN . 07T, BN TR gEE, K

BRUERR TN, iz AFZOTS SIrmEK
LR i, e E B IR, A2 Al
DY ARy, 7 b IR A E, R R L T BIET
T80, MELAIE T TR B H .

AT B LRI R, o] WELF 2 05T
EF. {ERILRRRE SO, NIRRT
BN, Bl B S S EBTFE1E, X7
AR, FeEEALRIBAR KOS S
FEAR LR EA T T, A = SR FE b B
HEBILEBUR, SRS 5 LR,
FI, hnsgEFicE S, BaEthrEREE A
A G5H, LR IS e A . fEdR R
W S55EFTES 1070, BRI HERRTY, s
HHEPrRAL, & EBUS @A, HESREREE
FHOCHRUE S E PRz, MR AS A E KA X 1) i 4
TR, FFPRZEFAF S NGRS, ST
MIMES T4 71, DAL ATEREIN T 5%
e SRR o
4 g

AW Fiis FSCHR T2 2071 ) 1990 4
1 A 1 H—2025 4 4 H 30 HA&RRM SR &
[F A s ARG RAT T KRG 0Hr. 4RER,
FEAH AT TR R BN B, WA,
BAR FFHES, B REFNRESHEHTR.
AR B AU P SO AU PR S, 3
RETPLELELTA. AR SERE, 5 H
[ IZ 18 FH 48 25 3 455 R G A 07 I A T 9T
RO SCHERAE TN 2 A4 T IR PR S R R 24T
RS KPP E LS AR TT e O 2 BB R S5 5
B, REEHRIZIE. BRSSP RS, 5
SCCHRAIF 7T 2 A0 P2 T ) AR AL SORE
PN B > B R o B AT, R e . AR
HEEERTHAR S TS S E . BIRCKRE, A
TE AL G B8 245 3 7] 2 22 RS XL 43T BILIRIER FE
M7 IR R . REEEE LR G E S 2R F
(1) 97.48%, (L T 4Lt 32 S, SR H AT
I &R R AL B . R A SRS 2 S [ B o
G 1 55 I SRR

JREARK, FENFAREG LR P
PR LA, S5E AR HOR S E bR AR AR
M, Mg A REES KRG RIAR. KR
FURATARFE N T3 B8 H AR VR 4248 D7 AR = 48 5 BIAR
e R SCHR A e B BCAT R A R A, B &
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