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Research Progress on Mechanism of Huangqi( Astragali Radix) Intervention in Peritoneal Fibrosis

DENG Xiangyu' ,MENG Lifeng’ ,ZHOU Shaohua' , CHEN Boxian', WANG Xuyu'
(1. Guangxi University of Chinese Medicine , Nanning 530200 , Guangxi, China;
2. The First Affiliated Hospital of Guangxi University of Chinese Medicine ,Nanning 530022 , Guangxi, China)

Abstract ; Objective Huangqi( Astragali Radix) has a good effect in anti peritoneal fibrosis( PF). Analyzing and summarizing
the therapeutic effect and mechanism of Huangqi( Astragali Radix) on PF provides ideas for future research on PF. Method The
relevant literature on the prevention and treatment of PF by Huangqi ( Astragali Radix) was retrieved from databases such as
PubMed, CNKI and Wanfang. The pharmacological basis and mechanism of action of Huangqi ( Astragali Radix) treating PF were
analyzed and summarized. Result According to traditional Chinese medicine theory and pharmacological analysis of Huangqi( As-
tragali Radix) against PF, Huangqi( Astragali Radix) can intervene in the process of PF by regulating inflammation , reducing oxi-
dative stress, inhibiting epithelial to mesenchymal transition (EMT) of peritoneal mesothelial cells( PMC) , improving metabolic
disorders, regulating PMC apoptosis and regulating pro fibrotic factors. Conclusion The active ingredients contained in Huangqi
(Astragali Radix) have high anti fibrosis activity,which can protect the integrity of peritoneal structure and function in multiple
directions and targets.
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[ A 1T ( Peritoneal dialysis, PD) K H ELA BRAE R (5 4 4%
fRBR & AREE L, BBl BN AR 5 RS B IR
JrEE o BRI PD &0l PD BEM B TR R, B L
AR IR , 5142 28 A e > 0 NIl 45 PMC & 2E EMT, PMC
JBi3% (2 A1 R ( Extracellular matrix, ECM ) 1 32 & TR BT
A AR RS AR TR R 45 A R D R 4 A, e R B
244k ( Peritoneal fibrosis, PF) (] o PF 2 PD A BIE TR
TN, R B F B PD AT T BRI . R I R 4
Toliiia PD A PF (RIEYT , P 25 8 1A i1 s bt
6 PUEALIE R B S RE i VE FE T e LT 4k )y T B
BHIEREE, ARICKSE G EBS IR 2 H 22 00T R gh

ESWE : EZE 258 )5 Tt 4 [ b BE IR RS A A BHE 5 H
(EF R ANHHE(2022)1 5) ;7 P ARRIFEETHE
(2020GXNSFAA297200) ;) Pt i IR X AT P& R 10
A E AR T H (GZSY20 -23)

YEE B XBWF (1996 — ), %, W o & A, WL AE B, DR 98 7 1)«
1= 2 B 6 B R o

WIWAER  Tor (1982 - ) 5B g b A\, AL W, ok S
Ui, Pl WESE T ] s R 25 IR RS . E-mail ; mlf428 @
126. com,

BETH PD ARG PFAOVE FIBLE, LA R s 2 25 B 36 PF 4243t
PSR
1 X B REIE AT AE S5 B R A L AR

FE B S, WA TR LT 4 AL 22 34, 1 PD AH 3¢ PF i 28
H— b T B R LA B, 5 IR . B R
FE KBRS P EIE N B LA <5 i, T
BRI AL  RIBE LS H A, B4 T 4 T 15 MUMOW S TIE
IR BT IR T B MO R Fsr e
T 3 LR T A A 5 B T A ATV 252 U A, D 0
YIS, A PF AU EMC 33 00R R 8r A 1 45
A R BRE 25 2 B 5 v R A SRR R A T L, 3R
i PF AT I & T b S R B3 e, PD SRR P B I
K 52 0 A K 35 BT RO B — B ] 3 R K T
2% KBS HLETT AN, EAHIK B0 5 58 M H A
(A TR A G I8, R T RV I o 422 5 4% T 4% ik,
B BIEAR R

B EE 2N PF PR K 1 PD 5 PMC 8 [ S8 0 A 7
KA (4753 PMC 25k Al RE s PMC 2 58 S M i it
IR, B S B0 B ) B T B K A e R g PD ARG
PF L 5 2%, i AR AR . H ETHFSE AR PD A5G PF

129



$43 % B4l R % h E FH F T Vol. 43 No. 4
2025 %4 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Apr. 2025

AL 32250 SO R 48 44k IO 0 L I R[] 7 4 Jif. EMIT , ECM
S EEUURR BT A A A . 25 E 78X PD AESE PF AR B
PO B3 HARE DL A, vh V8 BE B RITE YT 2% O H RS 3
2 HEERE PD 1H% PF R EEIR R

(FIEE2T - HEYA JURE AR REFRHZAN, £
ABRZ A RE RS A P E 2 S BCER ™ AN
PD AH3C PF 2 I I 7R AN K 24555 (15200 T 36 MU 5 LS 5
1IN 1. =2 452 3R 5 T M 32 40 4% K AL T A, i PD
FHIE PF AR OLAENR AR e bR 5 Z Ak, U 5 JE B L4
D FFEASRAIL, AR 25 B AEBEIR R E 2R A
R AL TR A AL 7 58 ) & — R & ML 1 <
W R R TR 2 B AR B E R A K E
R HEEEA THBH AN R PRI M AT A AR
BERZEARIE R B RN = AR, S TR M — R, I e e
AR DS JUAUMAN =87, P 10 2 B b 25 i L
FEWIZ 24 o (ARG ) 10 BETEM: B A , i REE I m ik ,
WATEYS W TOR T 2R, 0 I R R g I 38 A i bk
MIFER . Bt , A B R 8 43 #r , TA Sy B ES W] LARE T T PD AH
% PF [YRYT o
3 HEEPF& PD #H% PF WEIRAEK S

HHTE B R 43 B ISR R 2 SE 2R M
RN RAFRAAE R R R R S AR R
WP KGR TS, KPR g i EEssr,
WRVE R E R E R AR T B A HUA AL A 2
MEJAT BT AL o SRR A I S A 1 2%
By MRS BA B TR E R MRS Y
AE I AT AL BAT IR . SRR %
Wi, EZ A R AERT R SO AR SR RS
REA SR LT 4EAL i 2 S 2 o AL, BB TR AL S R B
B i A AN TR A R A M A O o
T6) Bz 45005 £ 5 A D 27 4 AL R
4 EEPRG& PD 183 PF HE AW RS
4.1 D RIE RN

RAE SN SE PF RAE RSB B — A EZ T, 16 4
SERTLAARCT T PF AR o 26 PP A DA oo (R o ok
YA AN B BRI, T A T 08 B 58, DA T o I 6 48 i 1)
W EBRTCRI BN T B A AT AT 4R 5 PD R
UG s 5 200 ) 9% e R 240 L7 s T B, AR I s ) S 4 3 T
B, AR BARERE 2 2 . T 414 2Exh PD R K
HEREVESNR MG R4 B & B, B EERERE (IR 2 — 1 (Interleu-
kin-1,IL-1) [/ & -6(Interleukin —6,IL —6) @R s K
F~(Tumour necrosis factor — o, TNF — o) ZF RIEF5 45, LI Z
2525 L AIE I 3 T sl R B ) B2 40 2 B A
MR 1 - 1 PRk T E W 4 M 1) B 4, el /D B b % 4k
H K K7 - B1 ( Transforming growth factor — 81, TGF - 1) Hy 7=
Az, DA 6 HEE B 4 i 5 ot AT AL
4.2 AR R N

AL DO T AU R G AR I R AR AR FLREAR
SRR LR R R o PD (i PD 8 IR S K B ]
AR AR WA 2 M IS OB W, 5 38005 4 4 ( Reactive oxygen
species, ROS) (KRR 2, WA T 384 3 41 107 385 107 o 5 AT 1A
WA H NADPH AL RRAR I E ROS (TR A, Ik 20 A A0 0L 38K,
Pilgs PF o s R AT A X 8 I A A T
PMC AV 38 20 B 52 30 % 30, o8 pE B ] LAk 2 ROS (1A=
J, MR EAL R, T PMC & 2 EMT, 28 F 2026 il 1 52

130

BHHIE AR, 3 S F T R L LA R S 2 AR A, B 2R L A
FELSE, S T 035 v W I 228 Y5 R 11 PMLC o AR S Ak 1 S B A5
9 PMC S5 FIIhREIRRE o [RIRT , A I PRI 3T UE 32, 35 1€
SR E KR 3 S A J5, PD B E IS b A b e AR A e
JUCRI R S Ak B AL B TR T TR 0, i B i S Ak 2= T —
BERSARIT R
4.3 TR K 40 jg EMT

EMT RRE—A 83—, ik — 2L R, 2 b
B A0 3 22 o A e AR AR AR ) ST T AN M R R, DT B R T A
BEJT IRZBME . [ TR TP O 9 ECM 7 A 5 AR
MEPE K RS TSP, TSR - mEERER
4 'TGF — B/Smads , Akt , Wnt/B — catenin %5 £~ {5 53l %, 12
3k PMC % A4 EMTS
431 HHEFEF-LFERLTRAAHFE MEEKED
(Angiotensin I , Ang T ) BEIE 2 & R4 Kk A= 54 404k, = BE I i85
WATLGEDS S E R - I8 Bk R REMETE, 91 PMC &
A EMTS S R 25508 o 186 1 9 AT LA | Ang 11375
T PMC FH EMT f4R52E A WUILEN & 3 ( Alpha — smooth
muscle actin,o — SMA) i, E - $5%85%E 19 (E - Cadherin) i,
4.3.2 T4f TGF - B/Smads 15 5 i % TGF — B/Smads i %
J& PD AHIE PF & ek W5 3@ 6 o e W I 28 V0 mT A3
% TGF — B/Smads P&, 5 PMC kK4 EMT™) | #1 0] i
il TGF - B1 (3K, HAYEF T Smads 7 555 Tl i 1E L %
PREFES P11 Smad2/3  Smad7 ARG S E M, Wi o - SMA (1)
F#4A 1 E - Cadherin ffIRZ3% , NI PMC %4 EMT
4.3.3 TR Akt fE 5z Akt g8 T TGF - B Tk
smad R 5 , Akt (5530 542 PMC & /E EMT, £ PD A
5 PF R A 4 A L B R A
BT RETE—E R BE g/ Akt i8R pAkt.p - GSK - 38,
p - mTOR & (33K, ] Akt {5 538 MG 10, Ffig g - EHE
F1(B - catenin) ,JAF 4% PMC & /5 EMT f H A9
4.3.4 T4 Wnt/B - catenin 13 5 i@% Wnt/B - catenin il }f
B2 5G4 i EMT (1% 28 HL(5 530 05, w0l IR 53 W mT 7%
3 Wnt 8 AN, 8 B - catenin BEER{L, 512 EMT iy &
A T LUl I R E GSK - 3B/B — catenin & 44 A
B JEINEE [ A% 5 1 R e ff B — catenin, 38 A8 38 1 4 5% Smad7
[ F IR AR B — catenin, T I FIHMNH| PMC fy EMT'*
4.4 BRE MR K 2 A AR A E AR

PD B K E AT PD 3697 &5 R A AL, XLk
B SR AT LU i R TGF - B/Smads {55
T EEROE , _E RO BRI Y R, BRI Y P VLT (B L IR
SHIREER R F A&, SRS PD K BURS 85 A5 A, 32 5
PD BETE . AR B PD B 2 B ek B
WD SRR DR, B8 8 PD Bl RES [ PD B &k
AR T o BRI T S IR L SR N S AL
SR R S SEIR AT AT, iF S W I B TR
PMC A5 R A7 2 R AU T2 M B4 5 I HL B 6 W 3 nT DAl 5
W/ PMC P4 Fe®* (ROS (18, 312 i D 28 R/ 4 S R I 1) 5% 18
TR (xCT) A4 JBE H RS E AL T ( GPX4) [ PR 45 4 e W I
BT PMC 26T, i B 11 PMC #1455, 25 230 PD AH
5% PF B H P,
4.5 =M L AR T

IR A B TA) 5 I R 4 B k45 S PMC R T,
PMC )2 PD A6 PF R AR BRI 260 ok 45 sl s 78
I 375 YR P S I Y VR 2R M S, 1 UIE B B R R AR



F83% Fam L
2025 %4 A4

b E W ¥ 7
CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

Vol. 43 No. 4
Apr. 2025

OB 0 PMC JAT . BB 20 09, #E—0F
LR LM ] feiE i R 1# Bel -2 Bax Fll cleaved Caspase —3 £k
BRI AR T A S TR 1, A A0 ) 1 32 T = 300 PMC T
0 JA ] DU A (R LR IR A )5 ORI A i LR A A
W3 B T A AR A e R A i h e e b E Y L Z
H 2505 5 (A A AR S S 86, TIE P 3 156 R IR T T ok
PRB B LA, 385 IR A 1, ATT ] PMC 3 T T A AR
KA, IF D S AR A i SO EF AR 2 SU6 50, I35 PR
PRRRE o do 4 Ak W I A 38 B 9 S 2 A y RO R T La
( Peroxisome proliferator activating receptor gamma coactivator 1o,
PGC - o) JEZRLA G R AL ACH Y E 2T F F. XIE M
A I, WES L€ T AT LAE R POC - Lo 912
FAk B PGC — 1o 1k, F 17 2 2F 4 bL AR G 5 LA sk 20
PMC JH T, B A 3% PF
4.6 PFHRAIEMEFHKSLA

YA R R AR e 55 40 L B 430 PN 3 s 4 2
Z SOURE RN BLTNRE , RAE 2500 B EE SE DU SRR
B KW PD &9 S PMC R R AL KA 7 - Bl
(Transforming growth factor — beta, TGF — B1) Bl 1H: i 2T 4 410 ity
H: KKl ( Basic fibroblast growth factor, bFGF) | 2 & 4H 21 4= K A
- ( Connective tissue growth factor, CTGF) | Ifil % PN {7 4= K A+
('Vascular endothelial growth factor, VEGF ) Z¢ {i¢t £ 4 1k 41 ity
To TGF — B1 FIJH 5 4t a4 78 A 53 4k, 2 3 ECM 9T B, 2
PF R L O AN IR 7 0 bFGF RE G230 37 A4 1 %
FUSLFAEAMMA: L, 25 1 PF R AR . CTGE W LA i 1%
FILET A AN UL 2T 4t 20 i ) FR 8RR I A5 A B, A PE Y
R HLHI o VEGF Jok i 5 A i i 56 4 DN 7, 6 I8 BT 26 1t
PR E AR . A ORICUE W, # 0 R ks
PUBLER S PMC 1 TGF — B1 bFGF [y 3f BE 423k . sk
SO A S, R B RS TR AR AT B PD BRET R PMC
 VEGE (3 B34, NTIT R4 PD S8 3 18 IR 45+ AN T RE Y A2
SEVE. [RIREHL, A S hA 2 3 e SR IE S, 76 a2
R B AE S PMC 43 i TGF - B1,CTGF \VEGF, {47 i
TRV, MITAESE PF (9 R bR, L1 Z H % b 2BE
HF B EE AT L3 1] AR 40 M #41k &5 1 — 1 ( Monocyte chemotactic
protein — 1, MCP — 1) {4 3% 3k , B4 B A% 40 i/ 5 ok 400 i 1) 35 41
FNE AL, P98 BE GE AT e TGEF - B1 74
5 itig

PF 2 PD (838 MR e A B B o vy 1) B 22 i K], 0 2% PD J&
HRE PD WEZERK, BT BREETERT PF B & HLHIAR
FA) e BRI T O 25 e 38 18 B — k5 DXL OHG 1 B5h =2 8 m) O %
R BAER PF 3 Fifofpg B A, T Hh 24 7E B VR /7 T
BUARACEE L 2H R E AL SR SRR, AL 2
o MBI PF YHA
AL IR 5 b RS TG, T rh 2 8 O AN A AR
T LB A IR A7 T, DA o S 3R 3 A, 7 T 3 B IR YT PD
FHIG PR BAG WAL, [RIA, Wl 3 8 8 43 A i 1 A 24
5, RV &R B KT S 2 FG R06 U, %
LAy AE o TR R - M B IR E RG . TGF - B/Smads
Akt ,Wnt/B - catenin 2515518 T i PMC & 4 EMT /b &
NS A 1N =R AR Nl R AW R TR o O e |
AR AL 7RI HESE PD AHOG PR AR A K .

IR HETEEERTA PD ARG PE IS AR DG I 78 E g , (HA))
FETERR ST TE) AL : (1) e 2 ™4 1) S 3601 W 2 BSTR YT PR &P
ZIE IR R I TE 7 B B — 5 (2) W9 A P fE i 5

5, SRR RIS . NI, S R w4 & ZALAIT 075 R
FEIRYT PF AL ] I 2R 5 TE H 81 )EBR PD ARSE PF AR IR

WE9E, MR ZEE T ) AR, D B B i PD A% PF 1
MR SR AR
S5 30k

(1] RIRE, Gk hEEEENT &R 70 40T]. P EfRGL,
2019,18(10) : 661 —663.

[2] eI, P IEHGENT B FH BUS 1w R R A s [T ],
HPTE R 25 4 B 4 ,2022,23 (12) ;1118 - 1121.

[3] MASOLA V,BONOMINI M, BORRELLI S, et al. Fibrosis of perito-
neal membrane as target of new therapies in peritoneal dialysis[ ] ].
Int J Mol Sei,2022,23(9) ; 4831.

(4] &3k, 500, A6, 5. T AR T 25 3R Y7 I RE L e AL iR e F
FEHERELT]. hAerhBE 224 1],2020,38(4) : 80 -83.

[S] Xy, AR, ki, 2y SR HUIE I LF AL O R SRS [ ]
i g 2524 4],2020,38 (11) ; 190 - 193.

(6] Juyts, &7, WRHESE, 5. Frgibhak BNAR RS br 88 b5
SHTLI]. PP EEES S E 2R, 2008 ,9(8) : 708 ~709.

[7] GONG F Y,QU R M,LL'Y C,et al. Astragalus Mongholicus: a re-
view of its anti — fibrosis properties [ J]. Front Pharmacol, 2022,
13 976561.

[8] EKH®,KMES. PONE.LESE NMBIMER )], o v s
A5 R4 ,2003,4(1) ;. 1 -3,

(9] wsrf, s, MBI EZ5IE I LT de b s RO ALLT ] B
[£,2012,44(8) ; 200 —201.

[10] LAIK N, LEUNG J C. Inflammation in peritoneal dialysis[ J].
Nephron Clin Pract,2010,116(1); c¢l1 —cl8.

(1] 5, %% JERGENT R a o R 1], S2H
e 22k ,2022,38 (10) : 1286 —1291.

[12] @®E, Biis. hEAPAERLT Lot ]. P
R R 45 A B R 24 AR , 2014 ,15(9) 833 - 835.

[13]  JEIWOER AW AT, 5. FE T RITEIREHEIS T PR
e LT A ], i rh Y B A5 5 B R 2Rk, 2023,24(6)
560 -562.

[14] BRI B T AR 253 UM ST I RIF AL T ] v A 2 24 2%
,2009,24(S1) .126 - 131.

[15]  XUME, ROk  ARTERS 55, 47 4l 4 BBy P A v 12 ot 8 v 1) 1oz 1]
[J]. b R R ] P2 2Y,2023,32 (6) : 78 -81.

[16] IBRAHIM L F,MARZOUK M M, HUSSEIN S R, et al. Flavonoid
constituents and biological screening of Astragalus bombycinus Boiss
[J]. Nat Prod Res,2013,27(4 —5) ; 386 —393.

[17] REN S,ZHANG H,MU Y P, et al. Pharmacological effects of Astra-
galoside IV ; a literature review [ J]. Chung I Tsa Chih Ying Wen
Pan,2013,33(3) ; 413 —416.

[18] LIL,HOU X,XU R,et al. Research review on the pharmacological
effects of astragaloside IV [J]. Fundam Clin Pharmacol,2017,31
(1): 17 -36.

[19] TRk, BARE RME, 55 BB - AR X a7 1 o O L
BB IRST )], 5§02 ,2023,54(23) . 7853 - 7861.

[20] REE, TS, AEM, 55 B S IY X i 2T 4 10/ ) B
RAEFZI BB AACEIOEFE (] AR EEOR — 2y
04k,2016,18(4) : 646 —652.

[21]  Z=¥, B0, S5948, 55, BP0 R B X DO S AL Bk 75 R LT 2T
AL T]. H2Y,2019,41(7) : 1710 - 1713.

[22]  ARVESC,ZEMEAE, SR ¥ E 2 HEE i W 42 TGF — B1/Smads
5 T R S DR U AT AR AL R SR [ ] DY Ag i
RefF i (BE2E ) ,2020,41(4) ; 617 —623.

(23] PR MU, BTe s, 4. BUEE R ML il D s v o e AR 52
BEREL)]. F2y,2023,54(15) ; 5057 -5074.

[24] ZAREIE M,VAN LAMBALGEN A A,TER WEE P M, et al. Better

131



$43 % B4l R % h E FH F T Vol. 43 No. 4
2025 %4 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Apr. 2025

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[35]

[36]

[37]

preservation of the peritoneum in rats exposed to amino acid — based
peritoneal dialysis fluid[ J]. Perit Dial Int,2005,25(1) ; 58 - 67.
HUANG P,LU X Y,YUAN B H,et al. Astragaloside [V alleviates
E. coli - caused peritonitis via upregulation of neutrophil influx to
the site of infection [ J ].
377 -382.
SR, NI AR I T SR I R M ML e 4
M (1], B Rt R 2GR A2 ( HARREARR) ,2007,23(5)
319 -321.

FLLLBOEIE, BRRG, 55, B0 I B AT B8 O B SR
RSB, BEEyiEIaAei,2012,33(5) - 43 -44.

LI Z H,ZHANG L,HE W M et al. Astragalus membranaceus inhib-

chemoattractant

Int Immunopharmacol, 2016, 39.

its peritoneal fibrosis via
(MCP) -1 and the transforming growth factor — g1 (TGF - 1)
pathway in rats submitted to peritoneal dialysis[ J]. Int J Mol Sci,
2014,15(7) ; 12959 - 12971.

PISOSCHI A M,POP A. The role of antioxidants in the chemistry of
oxidative stress: a review[ J]. Eur J Med Chem,2015,97 . 55 —74.
LIAKOPOULOS V,ROUMELIOTIS S, GORNY X, et al. Oxidative
stress in patients undergoing peritoneal dialysis: a current review of
the literature[ J]. Oxid Med Cell Longev,2017,2017 ; 3494867.
LIU X X,ZHOU H J,CAI L,et al. NADPH oxidase — dependent

formation of reactive oxygen species contributes to transforming

monocyte protein

growth factor 1 - induced epithelial — mesenchymal transition in rat
peritoneal mesothelial cells, and the role of astragalus intervention
[J]. Chin J Integr Med,2014,20(9) : 667 —674.
SR, AT IR, BRI, SF R TR 0 R R R
HMSVS 0 fl itk 5 EMT f9SCI0Rissl 1. pa s Be 26 2oy
#2,2016,32(4) . 337 -341.
ZRIELL, SR BRI, . B T T B I 75 1 ML R
[i] B A LA AT 5 B T BMLHIDFTE [ T]. g B2 K2 2
#2,2019,35(4) . 436 —441.

= HUER, SEARME, S5 BT SO IR A R A
HORAS FF 0 B P L IR [T ). 7 PP 2%, 2019, 41 (16)
2022 -2025.
LI W Y,KANG Y B. Probing the fifty shades of EMT in metastasis
[J]. Trends Cancer,2016,2(2): 65 -67.
STRIPPOLI R, MORENO - VICENTE R, BATTISTELLI C, et al.
Molecular mechanisms underlying peritoneal EMT and fibrosis[ J ].
Stem Cells Int,2016,2016; 3543678.
KANG D H. Loosening of the mesothelial barrier as an early thera-
peutic target to preserve peritoneal function in peritoneal dialysis
[J]. Kidney Res Clin Pract,2020,39(2) ; 136 - 144.
TR w KEB, DY), 45 WIS Ang 1755 19 R BUK
] i A S AR R T IUE LT ] AR BE 244 7, 2010, 25
(9): 1488 —1491.
DOU X R,YU X Q,LI X Y,et al. The role of TGF — betal/Smads
in the development of peritoneal fibrosis induced by high glucose
peritoneal dialysate and LPS[J]. Zhonghua Yixue Zazhi,2005,85
(37): 2613 -2618.
ZEIELL, REMESE, R, 2. B TR o WA R A28 5 3 R UL JBE 1]
BN EMT ot TGF — B1/Smads {5 5@ BRI [ T]. B &
PEZh K2F24R ,2013,29(3) ¢ 227 -232,261.
BER, XK A, BEADR, 55, PBK/AKT {5 5@ B8 7 TGFRLL B A
TR a] B A % ot b R LD ] b B B R 2 A0 5, 2010,
20(5): 672 -675.
ATk, R, I, 55 BRI R Ak (55 B BB
I RE ] g 200 L ) 5 B e A A S B P [ 0] Rt P B 2 R 22
#2,2019,35(1) : 53 -57.
GUO Y Y,SUN L, XIAO L, et al. Aberrant Wnt/beta — catenin

132

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

pathway activation in dialysate — induced peritoneal fibrosis [ J].
Front Pharmacol ,2017,8 . 774.

YU M S,SHI J,SHENG M X, et al. Astragalus inhibits epithelial —
to — mesenchymal transition of peritoneal mesothelial cells by
down - regulating B — catenin[ J]. Cell Physiol Biochem,2018,51
(6): 2794 -2813.

B ALERN. ERFE MUBGE BT BT R U SO R
ZsTib )], hESREEE,2018,21(18) ; 2252 —2257.
AABL VFHESC, M. SRS R AT TY TCF — BL/Smad i X4 IR
BESE MR A2 AT R BUES B AR 2 g [ ] 2525 B 5 1 R,
2019,35(4) : 24 -28.

ALDRIWESH M, AL - DAYAN N, BARRATT J,et al. The iron bi-
ology status of peritoneal dialysis patients may be a risk factor for de-
velopment of infectious peritonitis[ J]. Perit Dial Int,2019,39(4) .
362 -374.

WAL S, . AR PE T AE AF AR AL T Y F 5T U
[J]. BE2Emosd: 2441 ,2021,34(9) . 974 -978.

R RS, 2, W RS TR AR i S
N W5 5 1A A T ) B A M4 5 [0 ] BRI AR 2 4,
2022,35 (8): 790 -797.

SKE, AR, AN TR RS DU B AT I ]
ML TR ()], BT FE AR AR, 2006,19(1) - 15 - 18.
ROHTE, B R, 2. BERES N R E iR E & HMISVS
AP TR R[], rpAE R BE 2], 2020,38(10) < 113 -117.
ESTAQUIER J, VALLETTE F, VAYSSIERE J L, et al. The mito-
chondrial pathways of apoptosis[ J]. Adv Exp Med Biol ,2012,942 .
157 - 183.

LI Z H,XU R,SHI J, et al. Astragalus total saponins ameliorate per-
itoneal fibrosis by promoting mitochondrial synthesis and inhibiting
apoptosis[ J]. Am J Chin Med,2022,50(1) ; 261 -274.

XIE M,XIA B,XIAO L,et al. Astragaloside [V ameliorates perito-
neal fibrosis by promoting PGC - 1« to reduce apoptosis in vitro and
invivo[ J]. J Cell Mol Med,2023,27(19) ; 2945 —2955.

RGP B2 REsA ] M. BCHR : PO )1 K22 H At , 2017 :378.
DUAN Z Q,YAO J,DUAN N, et al. Sulodexide prevents peritoneal
fibrosis by downregulating the expression of TGF — 81 and its signa-
ling pathway molecules[ J]. Evid Based Complement Alternat Med,
2021,2021 ; 2052787.

OGATA S,NAITO T, YORIOKA N,et al. Effect of lactate and bi-
carbonate on human peritoneal mesothelial cells, fibroblasts and vas-
cular endothelial cells,and the role of basic fibroblast growth factor
[J]. Nephrol Dial Transplant,2004,19(11) ; 2831 -2837.
SAKAI N,NAKAMURA M, LIPSON K E,et al. Inhibition of CTGF
ameliorates peritoneal fibrosis through suppression of fibroblast and
myofibroblast accumulation and angiogenesis[ J]. Sci Rep,2017,7
(1):5392.

KARIYA T, NISHIMURA H, MIZUNO M, et al. TGF - Bl -
VEGF — A pathway induces neoangiogenesis with peritoneal fibrosis
in patients undergoing peritoneal dialysis[ J]. Am J Physiol Renal
Physiol ,2018,314(2) : F167 — F180.

TR, SRR, PR DX I ] A0 BT Ak A 4 D A K R
T EREMEW ], BE2F T E 24,2005, 18 (11)
972 -976.

TRAT, FE BT, PR B RN IR AR BT R O R I) 2 41 g VEGF
SR AN FRIB RIS [T]. B AR R BT 5T, 2005, 22 (12)
1647 - 1650.

BRA , AFIELL, KRB, 55 R TP 0 M I AT 5
B ) 1 A0 Bk BT AL IR s [T ] P E P R 2565 B
Z45,2014,21(7) : 36 -39.



