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Abstract: Inflammatory bowel disease (IBD) is a group of chronic recurrent intestinal inflammatory diseases with unclear etiology
and protracted course, which poses great challenges to clinical treatment. Traditional Chinese medicine (TCM) exhibits unique
advantages in the prevention and treatment of IBD. Sophora flavescens, belonging to the genus Sophora of the Leguminosae family,
has its dried roots used as a commonly prescribed TCM herb for the clinical management of IBD. It possesses complex chemical
constituents, and more than one hundred active ingredients have been isolated from it to date. Among these, alkaloids represented by

oxymatrine and matrine, as well as flavonoids such as kurarinone, norkurarinone and kushenol F, constitute the core pharmacodynamic
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material basis for its anti-IBD effect. Modern pharmacological studies have confirmed that S. flavescentis exerts synergistic effects
against IBD through multiple pathways and targets. It possesses multiple pharmacological activities, including anti-inflammation, anti-
oxidative stress, immune regulation, gut microbiota modulation, intestinal barrier protection, as well as regulation of programmed cell
death such as intestinal epithelial cell apoptosis, ferroptosis and pyroptosis. In clinical practice, S. flavescentis is often combined with
medicinal herbs such as Sanguisorbae Radix (Diyu), Indigo Naturalis (Qingdai) and Astragali Radix (Huangqi) to form herb pairs, or
compound preparations including Danggui Beimu Kushen Pill (4JH 1B} 2 H,) and Qingchi Powder (F75HK), to achieve
synergistic efficacy in the clinical treatment of IBD. This article systematically reviews the pharmacodynamic material basis,
pharmacokinetic characteristics, action mechanisms and clinical applications of S. flavescentis against IBD, summarizes the current
research progress and prospects future research directions, aiming to provide a solid scientific basis for the further development,
utilization and rational clinical application of S. flavescentis in the treatment of IBD.

Key words: Sophorae flavescentis Ait.; inflammatory bowel disease; ulcerative colitis; traditional Chinese medicine compatibility;
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Table 1 Main active components responsible for anti-IBD effect in S. flavescens
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factor-B, TGF-B) P [Fl & STAT3, JX3I#I4H CD4'T
MM A EIYE T 409 17 (T helper 17 cells, Th17)
Tia AL, EARIE Y HRAH R UZ 4K vt (retinoic
acid-related orphan receptor yt, RORyt) Ff K5k
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associated coiled-coil forming protein kinase, ROCK)
APEALTE YL, FRIRLERE B R mE IR I KT, T
BELAS T 240 BB 2R S 1 S5 a0 RS2 AR 2 (1 € [l AT
¥, J/> Th17 AUMAENERE A R L B A i 5
AR, thAh, Zhang PO FUKIL, =M EE
M 7E DSS 551 UC /N RS A v 3@ i 1
AMP 516 B (M (adenosine monophosphate-
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AHEAE IBD AU S 5 HT A MR 40 i 35 S B AN
H S PR, SEEd PR 2 Mg A S
412, 7E DSS BRI RN R, AR
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MTOR) &5 SR, fEMA iz, FEmig
L RIRR A AN T e 2 52 22 25 A5 S Il K U R % . B
AL, TS IR R R R A G
PR TEE. WIURE, R S A 2 aEs il
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BT SHATE BRI R, 58RI R
( Proteobacteria ) #H X} 3= &, I 3G I AT = &
Lactobacillus FN v S [CH J& Akkermansia %56
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S5 SCFAs A i 1 B .35 5 5, AR L1 Im]
B AER. AR ARE, RS0
AT DSS M1 UC /NG, S5l A
Eh 4R AR TR JNFR%F SCFAs i J £ 8
PRI R ERTE, A4 bR At
RE R R,
2.5 RiFMpERE

JYr 18 Bf b R 4E e i N AR A B 45 0 5 D Re SR At
FHATLBI BT I A2 B S bR e A2 ) e i 3L A
P, e BV AR IR A2 IBD R AR R Y S B 2
FRAE, 7E IBD 1, i 2 & 9E 5 8BRS i b
AT SRR A R A S R T R
MR FE SR S R RZ R, R RIS MR AL
W, WEPN N 2 WAL B 2 A, 3R H R T B =
W, M miE be B Re Sz 47 4 A2 IBD K fE ks
(R R AR BRI, BFFCUESE, 7E DSS i 51 UC
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AR R, BRSBTS R 45 % NLRP3. ASC
J Caspase-1 )8 FARIEKF, /b giE Rz gn i
P, DS P B 1) S A 1 1621 e o S O3 7
K, AN S G i R 1A 785 T 408 Cbone
marrow mesenchymal stem cells, BMSCs) Tt DSS
FHEFHUC /NG, i g T4 ibr £
Lor5. #iffsE s>+ EphrinB3 KB &R HE A E-
cadherin [JFIAEET G, RRANE SR
i B Lgrs (et i T4 s a5 o4, s
b A, AR 155 E-cadherin 415 (1) 240 A2 1A1 26 B
A REBE 2 AN ERE N AU bR . BB
F1H ZOs. MI&®EA (clauding) + occludin 25404
MR, A& YEHRR T8 e b e B I 1 G 7, HRiak
R HESERIEEEE TG . He SRR
ZWE | W53 Fif ZO-1. occludin &% 35 05 A
MRk, R gE bR iR i R, BRI
g E . Ak, A S AU S
TkorT BB 45 A MRS BE 8 -2 (desmoglein 2,
DSG2) , il Caspase-8 /511 DSG2 Z&fif, [k}
B2 Fif 2O-1. occludin. claudin-1 [fj3&ik, 150
JiiE bR A DR, Yk I TE N R B TR
2.6 HIFAMRIERF TR T

AU IBD HlpiE b st T 3 5
Az —, FEH NI AE S SR
TRIEEA T, Wk B WK RIE-2 JEA (B-cell
lymphoma-2, Bcl-2) . Bel-2 #2% X &H (Bcl-2
associated X protein, Bax) . Caspase F R IH T4
KT B, BEAESE, 5 ST R LA
DSS i#-5 H) NCM460 4l i T-H K] Bel-2 HIZ&
15, TR TR Bax J cleaved Caspase-3 3
ik, FRI SR A AL TR, PEMT R SN
JHT @RS, Wb giE bR AR B, fE T
M RIEMRIRBN (2 R PERAESLT:, £ IBD
Bl NLRP3 #GE/MER IS FEBUE T = .
NLRP3/ASC/pro-Caspase-1 &A1 AHEE 5, FELT
Caspase-1 — 7 H|VH % D (gasdermin D,
GSDMD), B N I 45 M 3 T E AR b 3258 %
CEEBPEFLIE, SEEMSEEM KR 5
—J7 THKf pro-IL-1B A1 pro-1L-18 T & K il A HI{fE %8
YR T, 83T GSDMD FLBE A Mg s, 51 R REIZY
PE ML), Sun ZEI7IFE TNBS 5 51 UC KRR
B W R, FEThREY cleaved Caspase-1
GSDMD-N #1 cleaved-IL-1B 7Ei&#i )5 24 h & F|Ig

fl, TMEMNTESH (80 mg/kg) R LELLIT ] & E 3%
I ERE T AT EA R RE, FEIORAZHN
NLRP3 Fl cleaved-IL-1p 7K°F, FMEMT SHAE
FETCR R R S 1 BDa] i BELBT s A4 b S ae i —
Ak %, A A S WA HE bR 2O
(lipopolysaccharide, LPS) /=Rl (adenosine
triphosphate, ATP) 5 S M E WA AT,
Caspase-1 ifift. GSDMD TJ#| )2 IL-1B Bhi. 2ot
& —MT IBD H i AR i b e 7 =, FL
ZOHLE R4 RN SRS T ER SN IE AL
Il 4 (glutathione peroxidase 4, GPX4) yiH T %,
I [F) T BUBRE AR 22 AR AR D7 B R 1R e A Ak 2k
155, S AN DRI B AR R T A T 168 3% B 2 A I01 5L T oA
2RI N TR RSB TR UC AR
W AR JAH G RIR G Wik, S5 R B RES
Bl MR KEE T, T 45 10 MORARIE TS
B Al BEE L IL-6. IL-1B. HIF-1o 580 517 UC 2k
TETZERE . Gao ZFUONE L A WME B TN 4 & 301
S PAESE, SR ST 22 AR DSS 753
[¥) UC /N EE 241 Fex+ & B GSH 7KF,
[F] i R G PE MG R IO TS 5 AORE A B 2% 1 2 A4S
PR, ALFEE 28 IR 7 (i IL-1BTL-6 %5 ) iNOS.
HIF-1o~ M|MEf%E 2,3-XUIN% B 1 (indoleamine 2,3-
dioxygenase 1, IDO1). 4R 4 & & H FEHIHI [+ 1
(tissue inhibitors of metalloproteinase 1, TIMP1) A
SUEAHE 2 (dual oxidase 2, DUOX2) %%, Mok
BAIGERNMERIET B 8. 4R b, &S] [FR A
BRIET SR> T GPX4 SEET LiF NLRP3 J8%E/
PR, SR HaTRRIE R BB TR T Fhdmd g
T8 b Rz 50 I SRERBRTBOR s #7235} Bel-2/Bax [
P AT [RIS M T S TR . H HATE N =2
P ELRERAET B =, e Ja SN LHI TR
HETTIA).

gi b, WS RHEMESS T AEL E 6 AT K
#3697 1BD WIEM, WL 248167 IBD J5 1A
fZ@te. AL FEIEHRR R, RIS
ILE 1.
3 HEHIARTT IBD FHINA

PRARZ 22 A 50 O o0 B B v 2 e H 2
PERG ATIE I BT . BUEA N, TR e, R
Jig B . A0 B P 1 AE T S A T R TE R S 2
FEALHRZIEDT IBD MEH . 7ESbIEAE I, IR R SZ B
W25 H AR A 2B AE Y, B R T A
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Fig. 1 Mechanism of S. flavescens in treatment of IBD
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WLER 25 B % 85 4B (myosin light-chain kinase ,
MLCK) {55i##, i ZO-1. occludin Z'E% %
BB ARIEKF, 3£ F I TNF-o. IL-1B.IL-6 & IFN-
y S RAE R i, MR UC JRERi . 8
PSR R H R 24 K 5 B — B e % e W A R 3 T ik
fhscadT T RIE I 2 Bk BARTEAR TR, 2707
HAAA R B8 5. #inSAmAs, BEE
#akafn . SOEAENIFERI, BFUEsSE, et
it NLRP3/IL-1B {5 5@ BB, Hk & giE it
AP B9 SCFAs =AW =F 12, k& uC 7~
B Treg/Thl7 Gefe Vi, M S-S il i
[P 2 fif 225 i 9 RETTE 700 Ao i B Y I 7 A D 2K i
M HER AT “uhE” HIRAI L MARTT, HE
L& EEE. HH. BERE R, PUE, ESE
iR, HAIEE . BT 2 ke, 3)
Yy B, HnT e 4 B I R ORE N 5T
( protein kinase R-like endoplasmic reticulum
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regulated protein 75, GRP75) /HL M A 55 -3l
18 1 (voltage-dependent anion channel 1, VDAC1)
HSHEMEES. UBREE M EF 1 Csilence
information regulator 1, SIRT1) i@, KIFEHIA.
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AL, 2 -tk 2T SN H ) S
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FLBTS8 I S0, fRERE 70 T AR
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Table 2 Compound prescriptions related to S. flavescens for the treatment of IBD
oy Bt s e I
MFNREESH S CS7BLE NRM MIA. TR 5 TNF-a) « IL-1B) « IL-6) « IFN-y| «  $ik. (R9iRRE 76
# UC B TNFR2). MLCK|. MLC2|. ZO-1.
occludint. IL-41. IL-107, IL-131
H M Mtk C57BLG /NRKY ¥ TS, R4 PHA. TNFol . IL-6) « CCLS| . IL-17A] . $iK. WY EwRR. 78
# UC KR Bl =th &8, LF NLRP3|. SCFAs|. Thl7/Treg| LERERT S 79
SRl W C57BL6 MR (kd. R, B A, . % IL-IBL . IL-18) . TP3R2) . GRP7S| . Bk HUEMLREL M 8L
HUCHiR . 4. 4H. B4, A% VDACI|. Bax|. Caspase-9). Bcl-21. FARET. R 83
M EE, ERGE, b, % GRP78) . CHOP| . Caspase-3) - 75t =N R
A N NI N SIRTI1. PERK?. elF2af. ATF41. P
IFN-y|. IL-41. SIRTI1. Th1/Th2|
B AR Wtk C57BLI6 MK DM, Bk, HAd. A0 fEML  Th17/Treg| WEREEE. B 84
 UC A M, BEL S A, ik
w5, EFR =4 R,
SPS NS N 4t
JIEt 77 FREIRAGE UC B b, M. Al BREF. fl FCPL . ESR| . TNF-o) . TLR4| . FK.EWHEFE. 85
mE, Wik, 55 PGE2|. IL-101. DAO|. D-7L&| TRAP it
7w Wt SD KRME UC  HE. 525, AkS. Wk, PBK|. Akt). Caspase3) . Caspase-9).  Mik|4HARiT 86
b HAT. AR 4H TLR2|. PTEN?t
HFHN Wt C57BLI6 MEK AR, HH. HE TLR2|+ TLR4{+ TLRS|. IL-131\ 141 AHIRGIEREE (R 87-
# UC KM IL-33]+ IFN-y}. MCP-1/CCL-2| R, % 88
TS Hete CSTBLIG MBS 5. MR, FE. BB, = IFNyls IL-17A]. RORyt). TNF-| PR R 89
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b, ESIETER O M EARAE AL R e A A
AN AR A Y A T BO AT R HE S E . (3D

MEARRIZS B R o X,
ERRE /NI 1D NN P/S N

23— 0 I e N e
R SRR S B

H AT 240 CHIVEYT IBD B PRWE 70473 LA s o
O AMRERENERT TN, SRR B 2
CoREAUR B, TR AR e RS, TR
RE, FREEREL SN AGRETEIEA L. I
S, AR FIR S OEHR TS RO
B R E . CIERIE (U0 QT A HIEK AR
TR, RF R B S N T f4 22 A AT 7 Sl AV
ol AR IG BEAT RGETEAl . Jo S NHES AR HE AL 157
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